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Abstract
Acute myocardial infarction is necrosis of any myocardial mass due to ischemia. COVID-19
can be complicated by thrombosis and myocardial damage, which can lead to the deployment
of a clinical picture similar to acute myocardial infarction. The material of this article is
presented on the example of a clinical case. A woman aged 37 was diagnosed with an acute
myocardial infarction, which later turned out to be a manifestation of a complicated course
of coronavirus COVID-19 infection. This case drew attention to the absence of a clinical
picture specific to this infection in the form of a damage to the respiratory system or
intoxication. The case is also distinguished by the presence of a single uncharacteristic
clinical manifestation of COVID-19 in the form of a cardiovascular event with elevations of
the ST segment on the cardiogram and other objective data and additional research methods
characteristic of acute myocardial infarction. The work also analyzed the pathogenetic
mechanisms of acute myocardial infarction and cardiovascular complications of COVID-19,
examined the general links of pathogenesis of these two pathological units and analyzed the
causes of difficulties in their differential diagnosis. In this regard, there are unquestionably
complications of differential diagnosis and the prescription of timely correct therapy.
A deeper understanding of these data may improve the algorithms for diagnosing acute
myocardial infarction and cardiovascular complications of COVID-19.
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Introduction
At present, COVID-19 cannot be considered

solely a respiratory disease that leads to severe
acute respiratory distress syndrome (SARS-CoV-2)
[1]. Today, there is also evidence of additional
inclusion of immunopathogenetic mechanisms in
its pathogenesis [2]. Hypreproduction of tumor
necrosis factor-α, interleukin-1 and interleukin-6
leads to development of a "cytokine storm" and
multiple organ failure. Other important pathogenetic
links of the infectious process can also be defined
in this process: activation of the hemostasis
system, intravascular coagulation and, as a result,
thrombosis of vessels of mainly small caliber in

the organs providing vital functions, primarily in
the lungs [3].

Thus, acute myocardial infarction (AMI) is
the necrosis of any myocardial mass due to
ischemia of different origin, including thrombosis
of coronary arteries. Key pathogenetic mechanisms
include formation of stenosing atherosclerotic
plaque, endothelial inflammation, disruption of
fibrinolysis system, activation of bradykinin
system, activation of platelet adhesion and
aggregation, vasospasm, activation of renin-
angiotensin-aldosterone system (RAS), NO
blockade, which forms the occlusion of the
coronary vessel, resulting in cardiomyocyte death
and formation of the morphological equivalent of
AMI, the focus of myocardial necrosis [4].

In turn, myocardial damage is often registered
in patients with COVID-19 disease [5]. The
question of the classification of myocardial
damage at COVID-19 is still disputable. Some
scientists consider. that it is the morphological
equivalent of myocarditis, and the others believe
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that it is a form of lesion morphologically similar
to inflammation [6]. The issue of the pathogenesis
of this damage is also being investigated. It is
believed to be a direct consequence of the effects
of the virus on the myocardium. There is also a
view that this damage occurs indirectly through
a number of enzymatic, hemostatic and hormonal
transformations [7; 8].

The pathogenetic mechanisms of myocardial
damage in case of COVID-19 are the development
of multiple organ failure due to a "cytokine storm",
dysregulation of RAS, oxide stress due to hypoxia,
prothrombogenic effect and microvascular
inflammation [9].

Myocardial damage by COVID-19 is also
largely due to the co-exchange of the angiotensin-
converting enzyme-2 (ACE-2). As it has already
been mentioned, at the initial stages of development
of SARS-CoV-2 in coronavirus infection,
activation of RAS occurs, resulting in pathological
enzyme ACE-2 expression primarily in the lungs
and in the myocardium. In addition, there is
evidence of increased expression of endothelial
fraction of ACE-2 [10]. It leads to dysregulation
of peptide fractions, which ultimately leads to
increased fibrosis of the pulmonary parenchyma,
and in the vasocardial system ACE-2 enhances
endothelial dysfunction and thrombosis. All this
factors cause positioning of the heart and vessels
as target organs for the COVID-19 [11].

Special attention should also be paid to
development of the "cytokine storm." The pathology
of ACE-2 exchange and active replication of the
virus lead to the hyperproduction of a number of
immunocompetent molecules, among which the
key roles belong to proinflammatory cytokines
[12]. Activation of cytokines normally should
trigger a number of immunological mechanisms
and enhance the immunological response to
infection of the virus. But in the case of massive
replication of the virus, the cytokine response can
change according to a pathological scenario.
Classical cys-transmission causes the formation
of gp130 complexes, which, when bound to the
membranes, can be expressed in almost any
tissues and organs, primarily in the organs of the
cardiovascular system. This leads to increased
inflammation at the sites of expression, which, in
combination with hypoxia, leads to the
development of insufficient function of target
organs, the development of symptoms of sepsis
and multiple organ failure [13; 14].

It should be noted that the excessive uncontrolled
production of cytokines triggers a cascade of
secretion of other biologically active substances,

the final effect of which is the pathological
changes in the coagulation units of homeostasis
towards hypercoagulation and thrombophilia [15].
There is also an increase in vascular permeability
due to hypoproduction of nitric oxide and inhibition
of fibrinolysis. All these disorders of the
hemostatic balance cause both the COVID-19
vascular and myocardial damage [16–18].

Thus, there are some common links of
pathogenesis, which lead to a common clinical
picture of myocardial damage in COVID-19
infectious process and in AMI [19–21]. In this
regard, there are unquestionably complications of
differential diagnosis and the prescription of timely
correct therapy [22–25].

In order to clearly demonstrate the possibility
of developing cardiovascular disorders in patients
with COVID-19, an illustrative clinical case is
reported. The patient agreed for publishing the
data, about which the informed consent of the
patient was obtained.

Clinical case
A 37-year old nonobese woman (BMI

23,2 kg/m2) with no hypertension and
cardiovascular problems in history, non-smoker
admitted to the cardiology ICU with a complaints
at burning pain in the sternum area, radiating into
her left arm, shoulder, lasting for 1 hour, general
weakness. Anginal pains appeared for the first
time on the day of admission during sleep, when,
due to the high intensity of pain syndrome, the
patient woke up and called an ambulance.
According to the ECG findings, acute coronary
syndrome was diagnosed and she was hospitalized.
Prehospital care was provided in full in
accordance with the Unified clinical protocol for
emergency, primary, secondary (Specialized) and
Tertiary (Highly Specialized) care and medical
Rehabilitation "Acute coronary syndrome with ST
segment elevation", Order of the Ministry of
Health of Ukraine ¹ 455 (02.07.2014).

Vital signs: body temperature – 36.5°C;
peripheral O 2 saturation 98 % on room air;
respiratory rate of 16 breaths/min, heart rate of
105 beats/min, blood pressure of 110/70 mmHg.

Physical examination: Patient was concious
and well oriented in time and space. Skin and
mucous membranes were normal. No particular
changes were found in body systems.

Laboratory findings: leukocytosis; elevated
ALT (102.5 U/L), creatine phosphokinase
(4859.7 U/L) and myocardial fraction creatine
phosphokinase (619.4 U/L).

ECG: sinus rhythm and elevation of ST
segment in V1–V6 leads up to 6 mm. Acute stage
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of anterior myocardial wall infarction was
diagnosed.

Ultrasonography of the heart (Echo-CG): end
diastolic volume 94 cm3, end systolic volume –
51 cm3, interventricular septum thickness – 0.9 cm;
left ventricular posterior wall thickness 0.9 cm;
hypoakinesia zones were installed, no dyskinesia
zones were found. Aorta was 2.9 cm, right atrium –
3.1 cm and right ventricle – 2.3 cm.

The diameter of the inferior vena cava – 1.5 cm,
collaborates on breath more than 20 %. The
pericardium was normal. The pulmonary artery
valve was 1.7 cm. Ejection fraction was 45 %.
Restrictive type of diastolic dysfunction.

Coronarography: thrombotic occlusion of the
middle segment anterior descending artery (TIMI 0).
After stenting procedure – TIMI – III.

On the 10-th day after ECG normalized, the
patient was discharged with the supervision of a
cardiologist. During outpatient consultation it was
decided to hospitalize the patient to the cardiology
department to continue the treatment. According
to the standards of delivery of health care all patients
must pass COVID-19 test to be hospitalized. Patient's
PCR test result was positive. Thus, acute myocardial
infarction turned out to be a complication of the
infectious process and its only clinical manifestation.

Similar clinical data have been described in
the literature. Thus, a group of researchers led

by Kevin J. Clerkin describes cases COVID-19
mainly with cardiac clinical manifestations in the
form of ST-segment elevation on ECG and changes
in the cardiac panel of serum biochemical analysis
[26].

The data on myocardial damage in COVID-19
patients have also been published by a group of
researchers (Masataka Nishiga et al.), which
describes the markers of myocardial damage in
such patients [27].

The findings of the group of researchers from
Italy show that STEMI may represent the first
clinical manifestation of COVID-19, and 85 %
of such patients did not have a COVID-19 test
result at the time of coronary angiography. They
have also published the data about approximately
40 % of patients with COVID-19 with STEMI,
in whom a culprit lesion is not identifiable by
coronary angiography [28].

This case deserves a particular attention
because of the young age of the patient with MI
(37 years old female) and cardiovascular events
that occurred against a background COVID-19
with no clinical presentation specific for this
infection, which significantly aggravated the
diagnostic algorithm.
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