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INTRODUCTION 

The SARS-CoV-2 virus causes COVID-19, and the first 

case was reported in Wuhan in late 2019.
[1]

 The virus 

spreads by direct contact and respiratory droplets and 

soon hit different countries, and World Health 

Organization declared it a pandemic in early 2020. Most 

countries worldwide started making vaccines and 

adopted preventive measures to curb the disease 

spread.
[2]

  Travel restrictions were imposed, and it 

affected people at large, causing global chaos. Most of 

the elective procedures and primary care visits were 

canceled, jeopardizing patient care. 

 

Clinically, the symptoms start manifesting after an 

incubation period of 2-14 days. The common symptoms 

reported are fever, fatigue, cough, and shortness of 

breath, while dyspnea, chest pain, and confusion 

represent alarm symptoms that should prompt people to 

seek medical attention immediately. One of the largest 

metanalysis reported that fever and cough are the 

presenting symptoms in 89% and 72% of patients, 

respectively.
[3]

 Fatigue, body aches, and gastrointestinal 

symptoms were also frequently reported.
[4]

 Diabetes and 

hypertension are frequently reported comorbidities in 

COVID patients. Acute respiratory distress syndrome, 

acute kidney injury, and cardiac injury were all reported 

in severe cases, with ARDS being the most common.
[5]

  

Leukopenia and, eosinopenia were reported to be the 

most typical laboratory findings, while bilateral ground-

glass in the lungs were the common radiologic 

abnormalities. C reactive protein, D dimer, and 

procalcitonin levels were elevated, especially in severe 

disease cases.
[6] 

 

Hypertension is the leading cause of cardiovascular 

disease worldwide. Estimates suggest that 31.1% of 

adults (1.39 billion) worldwide had hypertension in 

2010.
[7]

  Hypertension is an independent risk factor for 
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ABSTRACT 
The SARS-CoV-2 virus causes COVID-19, and the first case was reported in Wuhan in late 2019. The virus 

spreads via direct contact and respiratory droplets. It soon hit different countries, and the World Health 

Organization declared it a pandemic in early 2020. Most countries around the world started looking for possible 

pharmacological options against COVID-19. Vaccine trials were started, and countries adopted preventive 

measures to curb the disease spread. Patients with cardiovascular comorbidities such as hypertension were found 

to be at an increased risk of serious infections caused by SARS-CoV-2. The association between frequently 

prescribed hypertensive drugs such as ACE inhibitors/AR blockers, and severe COVID-19 cases have been 

studied. This review emphasizes the worse outcomes in COVID-19 patients suffering from hypertension and other 

cardiovascular diseases.  
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predicting the adverse outcomes of patients with 

COVID-19.
[8]

 This article reviews the impact of the 

SARS-CoV-2 infection on hypertensive patients and the 

factors that lead to the worse outcomes. As hypertension 

is one of the most frequent comorbidities of patients with 

severe SARS-CoV-2 infections, it is imperative to look 

more deeply into the relationship between the two 

conditions. 

 

Review 

The role of antihypertensive medications 

The angiotensin-converting enzyme (ACE) enzyme is 

secreted from the lungs, and its dysregulation is linked 

with different clinical conditions, such as hypertension. 

Previously, studies were done to assess the potential role 

of ACE in Acute Respiratory Distress Syndrome. 

Multiple animal studies have shown a protective effect of 

ACE II inhibitors against ARDS development.
[9]

 The 

SARS-CoV-2 virus uses the ACE II receptor to invade 

the alveolar epithelium in lungs and might be considered 

a potential target for future anti-COVID-19 therapies.
[10]

 

Cardiovascular pathologies and use of ACE 

inhibitors/angiotensin receptor (AR) blockers can lead to 

increased levels of ACE II, potentially increasing the risk 

of SARS-CoV-2 infections.
[11]

 Hanff et al. also pointed 

some evidence that SARS-CoV-2 can lead to the 

downregulation of ACE II and toxic accumulation of 

angiotensin II.
[12]

 SARS-CoV infections can be linked 

with gastrointestinal symptoms, cardiac damage, and 

Acute kidney injury as ACE is express
[12]

 ed in other 

tissues such as the gut, heart and kidney and this speaks 

in favor of a strong correlation between ACE expression 

and COVID infection.
[11]

 Hypertensive patients with a 

history of RAAS inhibitor treatment had lower levels of 

C-reactive protein and higher levels of CD4
+
 cells.

[14] 

 

The ACE inhibitors and AR blockers are most 

commonly used in patients suffering from hypertension, 

congestive heart failure, and proteinuria. They reduce the 

activity of the renin angiotensin system (RAS). A study 

suggested that ACE inhibitors and AR blockers' 

administration lead to a high number of ACE II receptors 

in the pulmonary circulation.
[15]

  Fang et al. recommend 

monitoring patients who are taking any of the 

controversial drugs and, when possible, choosing 

alternative treatments.
[13] 

 

Hypertension & COVID 19 

Hypertension was among the most frequent 

comorbidities among COVID patients.
[5]

 Li et al. 

reported a very high prevalence of hypertension and 

other cardiovascular comorbidities among COVID 19 

patients treated in the ICU than those who did not require 

ICU treatment.
[17]

 It was also reported that over 8% of 

those infected by SARS-CoV-2 developed cardiac injury. 

Chen et al.  also reported a similar association between 

hypertension and COVID-19.
[18]

  It is very difficult to see 

the impact of hypertension on the outcome of COVID 

patients. Previous studies point to a significant 

association between hypertension and adverse outcomes. 

Besides hypertension, other cardiovascular comorbidities 

such as coronary artery disease, congestive heart failure 

were also frequently correlated in patients with severe 

cases of COVID 19. Also, there is a notable association 

between heart and pulmonary diseases, such as 

pulmonary hypertension. Li et al. reported cardio-

cerebrovascular disease was among the most prevalent 

comorbidities among patients with severe cases of 

COVID 19, secondary to hypertension 17.1% and 16.4%, 

respectively.
[17]

  Zhou et al. also reported that coronary 

disease was the third most prevalent comorbidity after 

hypertension and diabetes.
[17]

  Chen et al. also found that 

previous coronary disease history was an independent 

risk factor for adverse outcomes.
[18]

  Cardiac muscle 

injury could then lead to endothelial dysfunction. 

Patients with already existing heart failure are more 

likely to have elevated ACE II expression due to 

underlying CHF's pathophysiology, which could then 

increase the risk of infection.
[18]

  He et al. reported 

mortality among critically ill patients infected by SARS-

CoV-2 virus who develop heart failure to be as high as 

60%.
[20]

  They also found a significant correlation 

between elevation in N-terminal pro-B-type natriuretic 

peptide levels (usually a biomarker for congestive heart 

failure) and myocardial damage caused by COVID 19 

virus. 

 

So all these studies highlight the association between 

cardiovascular comorbidities and worse outcomes in 

COVID patients. Most common finding which suggests 

the correlation is the observed myocardial damage in a 

subset of COVID 19 patients with pre-existing heart 

disease who are less likely to recover. Also, the increased 

expression of ACE II with congestive heart failure can 

also explain the increased susceptibility to the infection. 

Most important prognostic factor will be the physician’s 

ability to manage the myocardial damage and associated 

complications in the ICU. Further large-scale studies are 

needed to establish guidelines to manage the cardiac 

complications in COVID patients. 

 

Table 1: Study Characteristics. 

Sr. 

No. 
Study 

Total no. of 

Pts (N) 

Prevalence of 

hypertension (n) 
Cardiac complication 

In hospital death 

relative risk (RR) 

1. Li et al. 1527 261 (17.1 %) Acute Cardiac injury 8% 2.03 (1.54 – 2.68) 

2. Zhou et al. 191 58 (30%) Acute Cardiac Injury 2% 3.05 (1.57–5.92) 

3. Pan et al. 996 282 (28.31%) Acute Cardiac Injury 20.9% 2.24, 1.36–3.70 

4. He at al. 54 24 (44.4%) Myocardial injury 44.4% NA 
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CONCLUSION 

COVID 19, caused by SARS-CoV-19 virus, has been the 

most focused disease of the year. Patients who are at 

increased risk for adverse outcomes are elderly and those 

suffering from chronic conditions. Hypertension is the 

most frequently reported comorbidity among patients 

with severe infections, followed by diabetes and other 

cardiovascular diseases, possibly related to ACE II 

expression, which facilitates viral entry into cells. Some 

patients tend to stop using the antihypertensive drugs due 

to fear of disease. The relationship between 

ACEIs/ARBs use and the incidence of severe COVID-19 

has not been studied in detail. Use of NSAIDs among the 

hypertensive patients has been questioned by most of the 

patients, so doctors recommend choosing alternative 

medicine due to lack of safety evidence of these drugs.  

The available evidence highlights the correlation 

between cardiovascular comorbidities and adverse 

outcomes among COVID patients as severe cases are 

associated with cardiac complications.  
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