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ABSTRACT

COVID-19 patients with a history of cardiovascular diseases and elevated cardiac biomarkers are
more susceptible to serious complications and have a poorer prognosis than other individuals. In
the present case series, we reported a number of COVID-19 patients who experienced myocardial
infarction (MI) at the Shahid Mostafa Khomeini Hospital of Ilam. By examining COVID-19
patients who had chest pain and electrocardiogram (ECG) abnormalities, we identified 10
patients (8 men and 2 women) who had experienced MI. All cases were over 60 years old. Of
the patients, 3 cases (30%) died, and 7 cases (70%) recovered. Although MI is not common in
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Introduction

OVID-19 primarily affects the respiratory

system and causes respiratory disorders,

reduced O, saturation, and respiratory dis-

tress in patients [1]. Patients with a history

of underlying diseases (heart failure, in-
farction, hypertension, and heart valve replacement), as
well as those with cardiac risk factors (elevated cardiac
enzymes such as troponin, LDH, and CPK) and elevated
levels of lipids, triglycerides, cholesterol, LDL, and re-
duced HDL, are more vulnerable to the disease’s compli-
cations and have a poorer prognosis [2].

Ruan et al. showed that COVID-19-related mortality
was significantly associated with cardiovascular failure
[3]. Another study stated that underlying diseases, such
as hypertension, can increase the mortality rate in COV-
ID-19 patients by up to 2.5 times [4]. Although the clini-
cal manifestations of COVID-19 in patients with heart
failure are unknown, clinical evidence from patients
with end-stage heart failure indicates that the virus is as-
sociated with direct cardiac damage [5-7].

COVID-19 is also associated with patients’ demo-
graphic features. Most deaths occur in older men with a
mean age of 75 years who have a history of underlying
conditions, such as diabetes, hypertension, heart disease,
chronic respiratory disease, cancer, or prior surgeries.
COVID-19 also triggers cardiovascular complications
by causing arterial and venous thrombosis. The mecha-
nisms of thrombosis in this disease include inducing
inflammation, platelet activation, as well as vascular
dysfunction and occlusion. Accordingly, antithrombotic
drugs constitute a part of the treatments provided to CO-
VID-19 patients [8].

The mechanisms proposed for COVID-19-related car-
diovascular diseases suggest that cardiac problems may
result from an imbalance between metabolic demand and
cardiac reserve. This imbalance, in association with in-
flammatory conditions and myocardial damage, can in-
crease the risk of acute coronary artery syndrome, heart
failure, arrhythmias, and myocardial infarction (MI) [9].

One of the laboratory parameters that predicts cardiac
ischemia and mortality in COVID-19 is cardiac troponin
L. It should be noted that elevated cardiac troponin I in
patients with COVID-19 is merely an indicator of cardi-
ac damage and causes secondary severe hypoxemia [10].

Although most studies regard cardiac damage and heart
failure as risk factors for morbidity and mortality, one
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study declared that the virus itself was the direct cause of
death in a patient who had no history of cardiovascular
disease and heart failure; nevertheless, the exact mecha-
nisms of heart failure remain to be identified [11].

MI is the most dreadful complication of heart diseases
and is responsible for a large number of patients’ deaths.
The aim of this report was to describe MI in a series of
COVID-19 patients referred to the Shahid Mostafa Kho-
meini hospital in Ilam from March 2020 to January 2021.

Case Presentations

The selection of cases and samples included pa-
tients who had a confirmed diagnosis of MI based on
blood tests (troponin) or evident electrocardiogram
(ECG) changes, and these individuals also had a posi-
tive polymerase chain reaction (PCR) test. The diag-
nostic criteria for confirming MI included positive
troponin (NSTEMI) and ST-segment elevation on
ECG (STEMI). The data source was cross-sectional,
covering the period from March 2020 to March 2021.
Out of ten COVID-19 patients, 8(80%) were elderly
men, and 2(20%) were elderly women, indicating a
male/female ratio of 4:1. All the patients were over 60
years old (i.e. elderly). Of these, six (60%) were classi-
fied as young elderly (aged 60 to 74 years), one (10%)
as middle-aged elderly (aged 75 to 84 years), and three
(30%) as very old (over 85 years).

Ten cases of MI were identified by examining COV-
ID-19 patients who complained of chest pain and had
ECG abnormalities. Table 1 reports the echocardio-
graphic results of the patients and discusses parameters
such as ejection fraction, size, mitral regurgitation, tri-
cuspid regurgitation, and pulmonary arterial pressures.

Case 1: A 92-year-old man was referred to the emergen-
cy department with weakness and fatigue. After a posi-
tive troponin test, cardiology counseling was requested.
Due to the presence of a pacemaker and the poor perfor-
mance of the instrument, an ECG was not obtained.

Case 2: An 82-year-old man with acute coronary syn-
drome/possible pulmonary thromboembolism (ACS/RO
PTE) was referred to the emergency department. The
ECG showed abnormal patterns (Table 1). Troponin and
C-reactive protein (CRP) were positive, and the eryth-
rocyte sedimentation rate (ESR) was elevated. A high-
resolution computed tomography (HRCT) scan was
performed by a cardiologist, and a PCR test returned a
positive COVID-19 result.
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Table 1. Echocardiography findings of COVID-19 patients
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Mitral Regurgita-

Tricuspid Regurgi- Pulmonary Arterial

Case Ejection Fraction Size . .
) tion tation Pressure (mm Hg)
1 Severely reduced Mild elevation Mild Mild 30
2 Preserved Normal Mild Mild 25
3 Severely reduced Mild elevation Mild Mild 25
4 Severely reduced Normal Mild Mild 25
5 Severely reduced Normal Mild Mild 30
6 bt e Qe Normal Normal Mmild 30
duced
7 Moderately re- Normal Mild Mild 30
duced
8 Preserved Normal Mild Mild 30
9 Preserved Normal Mild Mild 45
10 Severely reduced Normal Mild Mild 35
(11D L}
JAiNA

Case 3: A 90-year-old man with COVID-19 was ad-
mitted to the infectious diseases ward. Based on ECG
alterations (Table 1) and the results of laboratory tests
(positive troponin, high ESR, and positive CRP), a car-
diology consultation was requested.

Case 4: A 73-year-old woman was admitted to the in-
fectious diseases ward with a diagnosis of COVID-19.
After examining ECG patterns (Table 1) and consider-
ing the results of relevant tests (positive troponin, high
ESR, and positive CRP), a cardiology consultation was
requested.

Case 5: A 67-year-old woman with a diagnosis of CO-
VID-19 was admitted to the infectious diseases ward.
Following an assessment of the ECG changes (Table 1)
and based on the results of laboratory tests (positive tro-
ponin, high ESR, and positive CRP), a cardiology con-
sultation was requested, which resulted in a diagnosis of
non-ST-segment elevation ML

Case 6: A 91-year-old male with a diagnosis of CO-
VID-19 was admitted to the infectious diseases ward.
According to ECG findings, positive troponin and CRP
tests, and elevated ESR, a cardiology consultation was
requested, resulting in the diagnosis of MI.

Case 7: A 73-year-old man was admitted to the infec-
tious diseases ward with a diagnosis of COVID-19. A
cardiology consultation was requested because of ECG
abnormalities (Table 1), positive troponin and CRP tests,

and elevated ESR. The patient ultimately died from
complications of the disease.

Case 8: A 63-year-old male with a diagnosis of COV-
ID-19 was admitted to the internal medicine ward. Based
on ECG abnormalities (Table 1) and the results of labo-
ratory tests (positive troponin, high ESR, and positive
CRP), a cardiology consultation was requested. He was
diagnosed with non-ST-segment elevation MI.

Case 9: A 67-year-old man with a diagnosis of COV-
ID-19 was admitted to the infectious diseases ward. Ac-
cording to ECG findings (Table 1), positive troponin and
CRP tests, and elevated ESR, a cardiology consultation
was requested.

Case 10: A 60-year-old female was admitted to the in-
fectious diseases ward with a diagnosis of COVID-19.
Based on ECG findings, positive troponin and CRP
tests, and elevated ESR, a cardiology consultation was
requested.

ECG images are shown separately in Figure 1.
Discussion

The present study examined MI in COVID-19 patients
as a case series. According to a study by Shi et al., elderly
cardiac patients with myocardial damage and decreased
ejection fraction (EF) who contracted COVID-19 expe-
rienced more pronounced cardiac injuries and signifi-
cantly higher mortality [12]. In a cohort study involving
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a) Normal sinus rhythm/ normal axis / hyper acute T-tall wave V1-V4 / ST inversion V5-V6 / normal QT

b) Normal sinus rhythm/ left axis deviation/ left anterior fascicular block/ ST depression, inferior V4-V6/ normal QT

¢) Normal sinus rhythm/ normal axis / normal T wave / normal QT
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d) Sinus tachycardia/HR=110/ normal axis / LBBB/ normal QT.

e) Sinus rhythm/ first-degree AV block / abnormal axis/ ST depression V4-V6

f) Normal sinus rhythm/ left axis deviation/ left anterior fascicular block/ no ST-T changes / normal QT
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g) Normal sinus rhythm/ normal axis/ ST elevation V1-V6/ normal QT

h) Normal sinus rhythm/ normal axis/ no ST and T changes/ normal QT

i) Sinus tachycardia/HR=120/ normal axis / T inversion V1-V4/ normal QT
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j) Normal sinus rhythm/ normal axis / T inversion V2-V6 / normal QT.

Figure 1. ECG of research samples

416 COVID-19 patients, cardiac damage was reported
in 19.7% of patients at admission and was identified as
an independent risk factor for in-hospital mortality [12].
According to the results of the present study, 3 out of 10
patients (30%) died, while 7 patients (70%) recovered.

The mortality rate was higher among men than wom-
en. The mortality and severity of COVID-19 and SARS
have been associated with factors, such as age and the
presence of comorbidities. Although age was compa-
rable between men and women, men with COVID-19
seem to experience a more severe disease. Overall, the
number of men dying from COVID-19 was 2.4 times
higher than that of women. While the prevalence of CO-
VID-19 is similar between men and women, men seem
to have a poorer prognosis and higher mortality rates in-
dependent of their age [13].

Timely diagnosis of MI in COVID-19 patients can help
reduce mortality. Therefore, it is essential to identify sus-
pected COVID-19 patients through regular assessment
of ECG patterns and serum troponin levels.

New clinical experiences

COVID-19 is a severe inflammatory disease with a rel-
atively high mortality rate. The disease can provoke MI;
thus, monitoring patients for this condition can help re-
duce the mortality and morbidity associated with COV-
ID-19. Due to the complex nature and unknown aspects
of the disease, it is important to identify the mechanisms

LAzl

of cardiac and coronary artery involvement. Due to the
overlap between the cardiac and pulmonary complica-
tions of COVID-19, and because cardiac events may
even be asymptomatic, screening cardiac function in all
patients and providing timely treatments may signifi-
cantly reduce mortality in these patients. It is noteworthy
that some patients may have no symptoms of myocar-
dial ischemia, and MI may present as the first sign in
these patients. Due to the progressive nature of MI in
COVID-19 patients, there is a need for early screening
and immediate interventions.

Conclusion

Although MI is not common in COVID-19 patients, it
has a high mortality rate and should be promptly man-
aged with preventive measures.

Limitations

The small sample size was one of the limitations of the
present study.

Recommendations

It is recommended that patients with cardiac conditions
be screened for viral infections, especially COVID-19.
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