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ARTICLE INFO ABSTRACT

Keywords: Introduction: Although pulmonary consequences are less common in COVID-19 than cardiac issues, it is critical to
COVID-19 understand the cause of probable cardiac complications and put the patient on constant watch, especially if they
Anterior MI have risk factors such as diabetes mellitus.

E;ZMI Case presentation: Here, we report a case of 82-years old male with ST-segment elevated myocardial infarction
Nepal (STEMI) that was developed as a complication of COVID-19.

Discussion: COVID-19 is now known to cause cardiovascular issues such as myocardial damage, heart failure,
arrhythmia, and venous thromboembolism. With the involvement of COVID-19, the prevalence of cardiovascular
manifestation has increased. The precise processes of extrapulmonary and systemic manifestations following
COVID-19 are unknown. There is an elevated risk of cardiovascular harm, notably myocardial infraction fol-
lowed by acute infection.

Conclusion: It is essential to understand the mechanism of potential cardiac complications and to keep the patient

on close watch, especially if the patient has risk factors such as diabetes mellitus.

1. Introduction

Coronavirus disease (COVID-19) is an infectious disease caused by
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) and
causes symptoms that range from mild respiratory symptoms to severe
respiratory and cardiovascular problems. It is believed that COVID-19 is
transmitted via aerosol [1]. Cardiac complication includes acute
myocardial infarction (MI), myocarditis, heart failure, arterial and
venous thromboembolic events [2]. The mechanism by which
SARS-CoV-2 causes cardiovascular complications is that it binds to the
angiotensin-converting enzyme-2 receptor (ACE-2) present on the
endothelial surface of alveolar and cardiac cells [3]. Thrombus forma-
tion in a COVID-19 patient may be a result of abnormal platelet acti-
vation, impaired fibrinolysis, and endothelial dysfunction [4]. Here, we
report a case of 82-years old male with ST-segment elevated myocardial
infarction (STEMI) that was developed as a complication of COVID-19.
This case has been reported in line with SCARE 2020 criteria [5].

2. Case presentation

An 82-year-old male presented to our center with chief complaints of
chest pain, chest heaviness, and sweating for 2 hours. Chest pain was
radiating towards jaw. He had no limb swelling, shortness of breath,
palpitation, and dizziness. He had type 2 diabetes mellitus for two years.
He was tested positive for COVID-19 five months back which was
confirmed by reverse transcriptase polymerase chain reaction (RT-PCR).
He did not smoke but consumed alcohol occasionally.

He was in distress due to pain and was ill looking, not well oriented
to time, place, and person. On general physical examination, he had no
pallor, icterus, clubbing, cyanosis, or edema. His blood pressure was
130/70 mm of Hg, heart rate 62 beats/minute, oxygen saturation
(Sp02) 91% in room air, respiratory rate 20 breaths per minute, and
axillary temperature was 36.5 °C. He had vesicular breath sound. First
and second heart sounds were heard on auscultation.

His laboratory investigation revealed hemoglobin 14.7 g %, total
leucocyte count 12450 cells/mm?, neutrophils 77%, lymphocytes 13%,
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and platelets 253000 cells/mm?>. The cardiac markers; creatinine kinase-
MB (CK-MB) was 64 units/liter, and Troponin I was 0.346 ng/ml. His
random blood sugar (RBS) was 569 mg/dl, HbA;c 11.5%, sodium
128mmol/L, potassium 5.1 mmol/L, urea 16 mg/dl, and creatinine 1.26
mg/dl. Liver function test showed total protein 7.8 g/dl, total bilirubin
0.8 mg/dl, direct bilirubin 0.2 mg/dl, alanine aminotransferase (SGPT)
45 U/L, and aspartate aminotransferase (SGOT) 41 U/L. The thyroid
function test showed free T3 3.38 pg/ml, free T4 1.78 ng/dl, and TSH
0.17 ulU/ml. The HDL and LDL level in the blood was 1.8mmol/1 and 3.2
mmol/] respectively. There was trace amount of albumin, high amount
(++++) of sugar, and plenty of pus cells per high power field in urine.
The immunochromatography test for HBsAg, anti HCV ab, and HIV 1
and 2 ab were non-reactive. Electrocardiogram (ECG) showed ST
elevation in multiple leads viz anterior leads (V2-V6) (Fig. 1). His
echocardiogram findings showed decrease in left ventricular ejection
fraction (35%). Coronary angiography revealed double vessel disease
(left anterior descending artery and left circumflex artery). Based on
these findings diagnosis of anterior STEMI was made.

Lab parameters Values
Hemoglobin 147 g%
Total leucocyte count 12450 cells/mm>
Neutrophils 77%
Lymphocytes 13%
Platelets 253000 cells/mm?
Creatinine kinase-MB (CK-MB) 64 units/liter
Troponin I 0.346 ng/ml
Random blood sugar (RBS) 569 mg/dl
HbA;c 11.5%
Sodium 128mmol/L
Potassium 5.1 mmol/L
Urea 16 mg/dl
Creatinine 1.26 mg/dl
Total protein 7.8 g/dl
Total bilirubin 0.8 mg/dl
Direct bilirubin 0.2 mg/dl
Alanine aminotransferase (SGPT) 45 U/L
Aspartate aminotransferase (SGOT) 41 U/L

Free T3 3.38 pg/ml
Free Ty 1.78 ng/dl
TSH 0.17 ulU/ml
HDL 1.8mmol/1
LDL 3.2 mmol/1

Following this, he underwent percutaneous transluminal coronary
angioplasty (PTCA) of m-LAD. He was given IV cefazolin (1 gm), IV
verapamil (2.5 mg), and Heparin (10000 IU) before the procedure. Drug
eluting stents were used. Following the CAG, ECG was normal. He was in
oral medications with aspirin (300 mg OD), clopidogrel (75mg BD),
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rosuvastatin (20mg OD), flucloxacillin (500mg QID), linagliptin (5 mg
OD), and empagliflozin (10mg OD).

3. Discussion

There have been case reports of patients developing various cardiac
manifestations such as myocardial infarction, myocarditis, and so on
during COVID-19 [6-8]. However, in the long run, we don’t know the
effects of COVID-19 on the heart. It should be highlighted that the
long-term effects of COVID-19 should be investigated. The long-term
effect on various organ systems following COVID-19 infection should
be investigated. In our patient with diabetes mellitus-II and a recent
COVID-19, the manifestation of STEMI might be a late complication due
to prior COVID-19. Diabetes is one of the risk factors for coronary heart
disease which has role in development of STEMI [9]. One risk factor has
helped other, and the cumulative effect has resulted in development of
STEMI which cannot be ignored.

Infection with SARS-CoV-2 predominately causes respiratory illness
ranging from mild disease to severe disease and death, while some
people infected with the virus do not develop symptoms. According to
current evidence, the main mechanism of transmission of the SARS-CoV-
2 virus is via aerosols [10]. A susceptible person may inhale particles,
which enter the lungs and infiltrate pulmonary cells, resulting in respi-
ratory failure, pneumonia, or ARDS. However, it is now clear that
COVID-19 causes cardiovascular problems such as myocardial damage,
heart failure, arrhythmia, and venous thromboembolism. The frequency
of cardiovascular manifestation has increased with the involvement of
COVID-19 [11]. The exact mechanisms of extra-pulmonary and systemic
manifestation following COVID-19 are very poorly understood. As per
studies, there is an increased risk of cardiovascular injury, specifically
myocardial infarction followed by acute infection [12-14].

The exact mechanism by which SARS-CoV-2 causes cardiovascular
injury is unknown. However, several hypotheses about the pathophys-
iology of cardiovascular complications in COVID-19 patients have been
proposed. The potential mechanisms by which SARS-CoV-2 enter car-
diac cells is through receptor-mediated endocytosis. Spike protein of
SARS-CoV-2 binds with the angiotensin-converting enzyme-2 (ACE-2)
receptor. The ACE-2 receptor is present in the abundant amount of
cardiac tissue [15]. In the severe form COVID-19 causes systemic
inflammation triggering cytokine storms that led to multiorgan failure,
including the cardiovascular system [16]. A condition of hypoxemia is
created during respiratory failure which leads to mismatch in demand
and supply ratio in cardiac cells, thus leading to acute myocardial injury.
Another possible mechanism by which acute myocardial injury can
cause is the embolism of microthrombi. SARS-CoV-2 is known to cause a

Fig. 1. ECG showing STEMI in a patient with COVID-19.
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prothrombotic state which then results in the formation of micro-
thrombi. The formed microthrombi then can embolize and result in
acute ischemia [17]. In our case, this could be a process through which
slowly developed microthrombi embolized and induce ischemia and
ultimately lead to myocardial infarction.

In a recent prospective cohort study, Fardman et al. revealed that
patients presenting with STEMI have a longer overall ischemia time,
which translates into a more severe disease condition upon hospital
admission and a higher likelihood of in-hospital ill effects [18]. There is
high morbidity and mortality rate in patients with cardiac complications
after COVID-19 [18]. STEMI in itself is a severe cardiac manifestation,
when coupled with the COVID-19 leading to STEMI it becomes a matter
of concern. Microthrombi formation, cytokine storm, and hypoxic injury
are thought to be pathogenesis of acute myocardial infarction in
COVID-19 patients.

4. Conclusion

Although pulmonary complications are frequent in comparison to
cardiac complications in COVID-19, it is important to understand the
mechanism of potential cardiac complications and keep the patient on a

close follow-up, especially for the patients who have risk factors like
diabetes mellitus.
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