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Abstract: Background: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the causative agent for the ongoing 

pandemic of coronavirus disease 2019 (COVID-19). COVID-19 is associated with a lot of risk factors that affect its prognosis and 

outcomes. The interaction between the virus and ACE-2 receptors occur in multiple organs including the heart. Case Report: This 

article reports a 38 year old woman, diagnosed with Confirmed Pneumonia COVID-19 with NSTEMI, hypertension, type 2 

diabetesmellitus and asthma bronchial. The patient was treated in the isolation room for approximately 23 days before being 

discharged. Conclusion: COVID-19 can impair cardiovascular functions causing myocardial disfunctions such as NSTEMI. However 

further investigations are needed to explain this further. 
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1. Introduction 
 

On February 11, 2020, the World Health Organization 

named the new virus SARS-CoV-2 and the disease name as 

Coronavirus Disease 2019 (COVID-19).
1
The most common 

comorbidities identified in COVID patients were 

hypertension (15.8%), cardiovascular and cerebrovascular 

conditions (11.7%), and diabetes (9.4%).The less common 

comorbidities were coexisting infection with HIV and 

hepatitis B (1.5%), malignancy (1.5%), respiratory illnesses 

(1.4%), renal disorders (0.8%), and immunodeficiencies 

(0.01%).
2,3 

 

COVID-19 symptoms can be categorized into asymptomatic, 

mild, moderate, severe and critical. Patients with mild 

symptoms are symptomatic patients without evidence of 

viral pneumonia or without hypoxia. Symptoms include 

fever, cough, fatigue, anorexia, shortness of breath, myalgia. 

Other non-specific symptoms such as sore throat, nasal 

congestion, headache, diarrhea, nausea and vomiting, loss of 

smell (anosmia) or loss of taste (ageusia) that appear before 

the onset of respiratory symptoms are also frequently 

reported. Patients with moderate symptoms are patients with 

clinical signs of pneumonia (fever, cough, shortness of 

breath, rapid breathing) but no signs of severe pneumonia. In 

patients with severe symptoms there are clinical signs of 

pneumonia (fever, cough, shortness of breath, rapid 

breathing) plus one of the following: respiratory rate> 30 

bpm, severe respiratory distress, or SpO2 <93% in room air. 

Meanwhile, critical patients are patients with Acute 

Respiratory Distress Syndrome (ARDS), sepsis and septic 

shock.
1
 

 

A metallopeptidase named angiotensin ‐ converting enzyme 

2 (ACE2) has been identified as the functional receptor for 

SARS-CoV. The most remarkable finding was the surface 

expression of ACE2 protein on lung alveolar epithelial cells 

and enterocytes of the small intestine.
4
Astudy published in 

European Heart Journal has investigated expression of 

ACE2 in human hearts.
5
 They found ACE2 to be expressed 

in cardiomyocytes and pericytes, and at a lower level in 

fibroblasts, endothelial cells, and leucocytes.
6 

 

2. Case Illustration 
 

A 38 year old female came to the Emergency Room (ER) 

with chief complain of shortness of breath since 1 day ago. 

Shortness of breath felt increasingly worse since 2 hours 

prior to arrival to the ER. This patient also complained of 

fever, nausea, loss of appetite and fatigue since 1 week prior 

to admission. Patient denied having history of diabetes 

mellitus hypertension and other heart diseases. Patient 

however had a history of asthma since 10 year old.Her last 

asthma attacked was a year ago. Patient had no history of 

medications taken for her asthma. Patient has previously 

taken Paracetamol for her fever but commented that there 

was no improvement. Patient works as a food stall seller in 

the market of local transmission area. 

 

Physical examination revealed compost mental 

consciousness with blood pressure of 160/110 mmHg, pulse 

rate of 100 beats per minute, respiratory rate of 25 times per 

minute, axillary temperature of 38℃, and oxygen saturation 

88% in room air. On physical examination, dyspnea was 

observed. Physical examination of the lungs revealed 

rhonchi in both lungs. Abdomen and extremities were within 

normal limits. 

 

In the laboratory’s complete bloodresults of the patient, 

itwas found: Leukocytes 4.97 x 103 / μL; Erythrocytes 4.89 

x 106 / μL; Hemoglobin 12.8 g / dL; Hematocrit 40%; 

Platelets 209 x 103 / μL; Monocyte 9.3%. Blood chemistry 

examination showed: SGOT 73 U / L; SGPT 76 U / L; 

Potassium 3.3 mmol. CRP 25 mg / L. Prothrombin time of 

12.2 seconds. Random blood glucose 231 mg / dL. Reactive 

anti SARS CoV 2 IgM. Positive SARS CoV2 RT 
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PCR.Thorax X-rayshowed haziness in the right supra-

perihilar and left and right perihilar-paracardial hence 

suggests Pneumonia [Fig 1.].ECG was within normal limits 

[Fig 2.]. The therapy addressed to this patient was an 

infusion of Normal Saline 20 drips per minute, 4 lpm nasal 

canule oxygenation,Favipiravir 1600 mg tablet every 12 

hours for the first day, then 600 mg every 12 hours for the 

second until fifth day, Levofloxacin 750 mg injection every 

24 hours,Azythromycin 500 mg tablet every 24 hours, 

Vitamin C 500 mg injection every 12 hours, Enoxaparin 

sodium 6000 IU injection every 12 hours, Paracetamol 500 

mg tablet every 8 hours if axillary temperature more than 

38℃ , Omeprazole 40 mg injection every 24 hours, N-

acetylcystein 200 mg tablet every 8 hours,Dexamethasone 

0,5 mg tablet every 12 hours. 

 

 
Figure 1: Chest X-ray upon arrival in the ER. 

 

 
Figure 2: ECG upon arrival in the ER was within normal 

limit. 

 

After 10 days, shortness of breath became worse. Blood Gas 

Analysis showed PaO2 of 73 mmHg with 10 lpm non-

rebreathing mask oxygenation. Chest X-Ray showed 

infiltrate has greatly increased in both lungs[Fig. 3]. The 

patient complained of chest pain.ECG showed inferior and 

anterior NSTEMI [Fig. 4] and elevated Troponin I 

(0,21ng/ml) was found. The patient recieved additional 

therapies: Telmisartan 80 mg tablet every 24 hours, 

Hydrochlorothiazide 25 mg tablet every 24 hours, 

Furosemide 40 mg injection every 24 hours, Clopidogrel 75 

mg tablet every 24 hours, Nitroglyceryn 2,5 mg tablet every 

24 hours,Aspilet 80 mg tablet every 24 hours, Simvastatin 

20 mg every 24 hours, Bisoprolol Fumarate 2,5 mg every 24 

hours.  

 
Figure 3: Chest X-ray on the 10

th
 day hospitalization. 

 

 
Figure 4: ECG on the 10

th
 day hospitalization showed 

inferior and anterior NSTEMI. 

 

After 23 days of care in the isolation ward, shortness of 

breath and chest pain resolved eventually. Patient was 

reevaluated and her ECG showed to be within normal limits 

[Fig 5]. Patient was finally discharged after negative SARS 

CoV-2 RT PCR result.  

 

 
Figure 5: ECG on the 23

th 
day hospitalization was within 

normal limit. 

 

3. Discussion 
 

We report a case of a 38 year old woman with severe to 

critical COVID-19 symptoms. Comorbidities noted in this 

patient are asthma, hypertension and diabetes 

mellitus.Asthmatic patients are thought to have increased 

susceptibility and severity of COVID-19 due to decreased 

anti-viral immune response and increased risk of viral 
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induced exacerbation.
7,8,9

 It has been proposed that asthma 

associated type II inflammatory response decreases host 

anti-viral immunity. In addition, asthma induced mucus 

plugging in the lower respiratory tract, limits airflow which 

could worsen the hypoxemia from diffuse alveolar damage 

caused by COVID-19 infection.
10 

 

The specific pathogenesis of hypertension that may lead to 

more severe COVID-19 remains to be studied. The 

imbalance of cytokine may be considered an explanation for 

the correlation between hypertension and severe COVID-19. 

Clinical data have shown a relationship between the 

deterioration of COVID-19 and cytokine stormssuch as 

elevated levels of IL-6, IL-7, granulocyte-macrophage 

colony-stimulating factor, and tumor necrosis factor α. 

Clinical studies have found that the increase in these 

cytokines is also associated with the hypertension.
12 

 

As discussed, diabetes is associated with poorer outcomes in 

COVID-19.
13 

Diabetic mice have been found to have 

increased expression of ACE-2 in the renal cortex, liver and 

pancreas.
14

Diabetes is also associated with an increase of 

furin, which might facilitate viral replication.
15

Furthermore 

IL-6 is increased in diabetes and may play a more 

deleterious role in Covid-19 infection.
16 

 

COVID-19 patients with severe symptoms must present 

signs of pneumonia (fever, cough and shortness of breath) 

with a respiration rate of more than 30x/minute or severe 

respiratory distress or oxygen saturation of less than 93% in 

room air.
1
This patient came to the ER with shortness of 

breath with an SpO2 of 88% in room air. 

 

Critically ill COVID-19 patients are those with Acute 

Respiratory Distress Syndrome (ARDS), sepsis dan septic 

shock.
1
 ARDS is defined as a new onset or worsening of 

respiratory symptoms within 1 week of recognition. The 

severity of ARDS is based on hypoxemic conditions. 

Hypoxemia is defined as arterial oxygen pressure (PaO₂) 

divided by inspired oxygen fraction (FIO₂) less than <300 

mmHg. Important investigations are chest imaging such as 

chest X-ray, chest CT scan or lung ultrasound. Imaging 

findings may reveal bilateral opacity, unexplained due to 

effusion, lobar or pulmonary collapse or nodules. The source 

of the edema cannot be fully explained by heart failure or 

fluid overload, so other objective investigations such as 

echocardiography are needed to exclude the hydrostatic 

cause of edema in the absence of risk factors. It is important 

to perform blood gas analysis to see blood oxygen pressure 

in determining the severity of ARDS and therapy.
8
BGA was 

performed after 10 days of care in the isolation ward and 

revealed PaO2 of 73 (O2 10 lpm using NRM). From this 

result, the PF ratio is 73.74. A follow up chest X-ray on the 

same day showed an increase in infiltrates in both lungs. 

Thus, this patient can be classified as an ARDS patient, 

meeting the criteria for a critically ill COVID-19 patient.  

 

SARS-CoV-2 can elicit intense release of cytokines and 

chemokines, possibly leading not only to vascular 

inflammation and atherosclerotic plaque instability but also 

to myocardial inflammation. Therefore, possible 

mechanisms for elevated troponin levels in this patient 

include demand ischaemia, stress cardiomyopathy, 

microvascular thrombosis, and secondary effects of systemic 

inflammation. Direct viral infection of the myocardium is 

another possible causal pathway of myocardial damage. The 

unique affinity of SARS-CoV-2 and ACE-2 receptors raises 

the possibility of direct viral infection of vascular 

endothelium and myocardium, such that in some patients, 

COVID-19-associated myocardial injury could represent 

viral myocarditis.
21

It has been observed that there are high 

levels of myocardial macrophages in COVID-19 patients 

and they may largely result from the elevated systemic 

levels of proinflammatory cytokines. Patients with severe 

COVID-19 have been shown to have systemic elevations of 

the proinflammatory cytokines interleukin-6 (IL-6) and 

tumour necrosis factor-a (TNF-a).
20,21 

 

ACE2 are expressed in a number of tissues, including the 

heart, lung, gut smooth muscle, liver, kidney, and immune 

cells.In an autopsy study of patients who died of severe 

acute respiratory syndrome (SARS), 7 (35%) of 20 hearts 

were shown to harbor the related coronavirus SARS-

CoV. 
17

Given the extensive homology of SARS-CoV-1 and 

SARS-CoV-2, and the intensity of SARS-CoV-2 binding to 

ACE2, it is reasonable to presume that SARS-CoV-2 

directly invades human myocardium.
18

 In a report of 104 

patients with COVID-19 infection who developed acute 

heart failure and underwent endomyocardial biopsy, 5 were 

positive for the SARS-CoV-2 genome in the myocardial 

tissue and associated with typical features of myocarditis, 

including pronounced intramyocardial inflammation, 

microvascular thrombosis, and myocardial necrosis. More 

recently, in a larger autopsy series of consecutive patients, 

SARS-CoV-2 positivity in cardiac tissues could be 

documented in 24 (61.5%) of 39 patients.
20 

 

Myocardial infarct resulting from an imbalance between 

myocardial oxygen supply and demand is classified as 

NSTEMI.
21

 In particular, 4 specific mechanisms in the 

context of COVID-19 seem relevant: 1) fixed coronary 

atherosclerosis limiting myocardial perfusion; 2) endothelial 

dysfunction within the coronary microcirculation; 3) severe 

systemic hypertension resulting from elevated circulating 

Ang II levels and intense arteriolar vasoconstriction; and 4) 

hypoxemia resulting from acute respiratory distress 

syndrome (ARDS) or from in situ pulmonary vascular 

thrombosis. In the setting of sepsis, lung injury, and 

respiratory failure, severe physiological stress can be 

associated with elevations in biomarkers of myocardial 

strain and injury.
21,22

It is very likely that multiple concurrent 

mechanisms of myocardial injury overlap within individual 

patients.
20,21 

 

4. Conclusion 
 

As the lung is the prime site of pathology in patients with 

COVID-19, the heart scores second as a target organ of 

severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2). The reason may be an abundance of ACE-2 

receptor in the heart, which helps the virus get easily 

internalised into the cells.MI has been observed in 6–7% 

cases of patients with COVID-19.
21,22

 MI type 1 and type 2 

have been proposed in patients with COVID-19 owing to 

inflammed coronaries vulnerable to plaque ruptureleading to 

thrombosis or spontaneous coronary artery dissection and a 

Paper ID: SR21204195612 DOI: 10.21275/SR21204195612 382 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2019): 7.583 

Volume 10 Issue 2, February 2021 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

demand–supply mismatchin coronaries resulting from 

hypoxia, increased core body temperature, decreased cardiac 

contractility and increased heart rate, respectively.
20

 

However, further study is needed. 
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