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ABSTRACT 

The Association of the drugs inhibiting the angiotensin system with the severity of coronavirus disease 

has been studied intensively at different research centers of the world over the past year. It has been 

found that the admitted COVID-19 patients with co-existing cardiovascular diseases taking angiotensin-

converting enzyme inhibitors (ACEI) or angiotensin receptor blockers (ARB) develop less severe 

disease, and persistent ACEI /ARB therapy during their hospitalization lowers the risk of fatality as 

well. The current literature supports the use of ACEI/ARB therapy for corona patients with co-

morbidities as it yields better clinical outcomes. 
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INTRODUCTION 
Corona Virus disease (COVID-19), a 

pandemic, caused by Severe Acute 

Respiratory Syndrome Coronavirus- 2 

(SARS-CoV-2) has emerged as the most 

striking medical challenge of the era and is 

associated with a notable rise in morbidity 

and mortality worldwide.1 Basically, it is a 

pulmonary disease but affects the 

cardiovascular system as well. Advancing 

age, male sex, and comorbidities like 

cardiovascular diseases, chronic pulmonary 

diseases, diabetes, and cancer are the major 

risk factors for severe infection and 

mortality.2  

As Angiotensin-Converting enzyme type 2 

(ACE2) is the significant receptor for the 

entry of the virus into the host’s pulmonary 

cells, it was speculated that drugs modifying 

Renin-Angiotensin System (RAS) may 

increase the risk for infection and severity.3 

Therefore, it was hypothesized that 

Angiotensin-Converting Enzyme Inhibitors 

(ACEI) and Angiotensin Receptor Blockers 

(ARB); the major drugs prescribed for 

cardiovascular diseases make patients 

vulnerable to corona infection and also 

worsen the disease outcomes through 

upregulation of the functional receptor 

essential for the virus’s entry: ACE2.4  
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Thus, a great conflict about their use in 

COVID-19 developed and is one of the major 

concerns for clinicians treating COVID 

patients with cardiovascular diseases. 

In the current review, clinical and 

pathological features of COVID-19 mediated 

damage to the cardiovascular system, the 

potential pathogenic role of ACE2 in 

COVID, factors modifying ACE2 expression 

and activity in relation to COVID-19, and 

potential therapeutic options for COVID-19 

will be discussed.  

 

DISCUSSION 
Pathological and Clinical characteristics 

of COVID-19 mediated cardiac 

complications 

COVID-19 has the peculiar properties of 

high transmission, long incubation period, 

and varied clinical manifestations. Besides 

pulmonary insult; causing Acute Respiratory 

Distress Syndrome (ARDS), it also involves 

other systems, especially the cardiovascular 

system (CVS).5 The most common cardiac 

complications include myocarditis, 

arrhythmia, disseminated intravascular 

coagulation, pulmonary embolism, and heart 

failure.6 Based on limited knowledge of the 

disease, the proposed process of cardiac 

insult involves the direct entry of the virus 

and myocardial injury, hypoxia, cytokine 

storm, systemic inflammation, interferon-
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mediated immune response, and plaque 

destabilization.7  
Cardiac biomarkers (D-dimer, troponin) rise 

frequently, particularly during the phase of 

systemic inflammation and ARDS, and are 

quantitatively associated with poor disease 

outcome.8 Initially pulmonary infection may 

cause right ventricular dysfunction but as a 

consequence of cytokine storm, hypoxia, and 

systemic inflammation; heart failure may 

develop.7 However, even mild COVID-19 

infection in children can produce a 

multisystem inflammatory syndrome along 

with the cardiogenic shock.8  

Current researches indicate that mortality 

from COVID-19 can be attributed to 

cardiovascular diseases and disease outcome 

worsens in patients with comorbidities like 

hypertension and diabetes mellitus probably 

due to overexpression of ACE2 receptors.9 

 

Pathogenic Role of ACE2 in COVID-19: 

Coronavirus enters the host cells by binding 

its spike proteins to ACE2 which is widely 

expressed in different tissues and plays a 

central part in disease pathogenesis.10 ACE2 

catalyses the conversion of angiotensin I 

(Ang I) to angiotensin II and has direct 

effects on the CVS and multiple organs via 

counter-regulation of RAS (Figure-1). The 

pulmonary insult by coronavirus affects both 

alveolar interstitium and capillaries, and is 

linked to functional downregulation of 

ACE2.11 It is an essential enzyme for 

balancing the two arms of RAS: 

ACE/Angiotensin (Ang) II/Ang II type 1 

Receptor Axis (classic RAS) and the 

ACE2/Ang (1-7)/ Mas- receptor axis (anti-

RAS). Downregulation of ACE2 enhances 

the classic RAS and reduces the anti-RAS 

mediated attenuation leading to lung injury, 

leaky blood vessels, inflammation, and 

pulmonary fibrosis.12 With the progression of 

the disease immune cells and coagulation 

pathways get activated leading to multiorgan 

failure and eventually death.10 

 

Factors determining expression and activity of 

ACE2 in relation to COVID-19 

Multiple factors have been linked to altered 

ACE2 expression and severity of COVID-19, 

including age, gender, ethnicity, 

comorbidities: cardiovascular diseases and 

metabolic syndrome, and medications.13 
 

 

 
Figure-1: Renin Angiotensin System (RAS) and 

ACE2 / angiotensin-(1-7) MAS axis 

(https://ccforum.biomedcentral.com) 

 

ACE inhibitors are a group of drugs 

primarily used in the management of 

hypertension and heart failure. They cause 

vasodilation and decrease blood volume, 

which lowers the blood pressure and reduces 

the cardiac oxygen demand.14 

In vitro, both ACEIs and ARBs have been 

shown to upregulate the expression and 

activity of ACE2. Increasing ACE2 may be 

beneficial as it forms Ang (1-7), a vasodilator 

that possesses anti-oxidative and anti-

inflammatory properties and thus might 

prevent multiorgan failure plus ACE2 

blockade may disable viral entry into the 

heart and lungs.15  

A study showed that ACEI or ARB therapy 

in comparison to other antihypertensives in 

COVID patients, lowered the disease 

severity, decreased IL-6, and increased CD3 

and CD8 T cell counts in peripheral blood in 

addition to the reduction in peak viral load.16 

This evidence supports the usage of these 

drugs in COVID-19 patients with 

cardiovascular diseases. 
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Vitamin D, a fat-soluble vitamin, is a 

negative endocrine renin-angiotensin system 

modulator that induces anti-RAS axis and 

inhibits classic-RAS axis by increasing 

ACE2 and Ang-(1-7) concentration and 

expression and thus might prove beneficial in 

COVID-19 associated ARDS.17 

 

CONCLUSION 

The exact impact of Renin-Angiotensin 

System blockers on COVID-19 infection is 

currently unknown. There is no evidence of 

the detrimental effects of using angiotensin 

inhibitors during COVID-19 infection 

despite the theoretical concerns of probably 

increased expression of ACE2 by RAS 

blockade but in fact, their use has been 

proven favorable in some animal studies. 

Based on their anti-inflammatory effects and 

current data it can be concluded that 

treatment with RAS inhibitors in COVID 

may outweigh the risks and therefore, 

currently there is no reason to abort their use 

in COVID-19. Although for the ultimate 

decision, more clinical studies are mandatory 

to assess the safety of RAS blockers in 

COVID-19.  

 

FUTURE RECOMMENDATIONS 

Extensive knowledge of the cardiovascular 

effects of the corona virus is a prerequisite for 

the development of novel therapeutic 

strategies to target the virus-induced cardiac 

damage and hence reduce morbidity and 

mortality. ACE2 interaction with viral S 

protein and ACE2/Ang 1-7 axis could be 

potential targets for developing preventive 

and therapeutic regimens for COVID-19 and 

decreasing its severity. 
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