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ABSTRACT:
Background: Cardiovascular diseases (CVDs) are known to be triggered by acute respiratory infections caused by viruses or
bacteria. The presence of underlying CVD is often linked with other comorbidities that predispose patients to more frequent a nd
severe forms of infection. The present study was conducted to assess the risk of hypertension in COVID-19 patients. Materials
& Methods: 46 cases of COVID- 19 positive patients were included. Severe COVID-19 was defined as the presence of
respiratory distress (respiratory distress (30 breaths or more per min), oxygen saturation of ≤93% at rest, PaO2 /FiO2 ratio of
300mm Hg) or the need for ICU care. The occurrence of hypertension and cardiovascular disease was recorded. Results: Out of
46 patients, males were 30 and females were 16. The mean age of patients was 43.6 years, mean weight was 60.2 Kgs.
Hypertension was present in 20, CVDs in 25 and diabetes in 22. Out of 46 patients, 41 survived and 5 died. The difference was
significant (P< 0.05). Conclusion: CVD and the associated risk factors (hypertension) were closely related to fatal outcomes in
patients with COVID-19.
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INTRODUCTION
A novel coronavirus (SARS-CoV-2) was identified in
COVID-19 patients in Wuhan, Hubei Province, China
and since then rapidly spreading across the world. 1 On
11 March, the World Health Organization (WHO)
declared COVID-19 a pandemic. The causative agent
for this pneumonia has been officially named severe

acute respiratory syndrome coronavirus 2 (SARS-CoV2) by the WHO. SARS-Cov2 virus is the pathogen
responsible for COVID-19.2 Active COVID-19 patients
are those who have been diagnosed with the disease and
are currently undergoing treatment in hospitals or are
lodged in quarantine facilities. As the India gears up for
the third lockdown from May 4, the total number of
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coronavirus patients in India has gone up to 33,050
while the death toll has reached 1074, showed latest
figures from the Health Ministry.3
Although some studies have demonstrated that
hypertension is a risk factor for developing severe
COVID-19, the observation could be attributed to the
higher prevalence of comorbidities in elderly patients.
Cardiovascular diseases (CVDs) are known to be
triggered by acute respiratory infections caused by
viruses or bacteria. The presence of underlying CVD is
often linked with other comorbidities that predispose
patients to more frequent and severe forms of infection.4
During outbreaks of influenza, several infected patients
have reportedly died due to complications of comorbid
CVDs than due to secondary bacterial pneumonia.
Furthermore, the presence of underlying CVD increases
both the severity of the primary respiratory disease and
the risk of developing further complications. 5 The

present study was conducted to assess the effect of
hypertension and COVID-19.
MATERIALS & METHODS
The present study was conducted among 46 cases of
COVID- 19 positive patients. All were informed
regarding the study and their consent was obtained.
Demographic profile such as name, age, gender etc. was
recorded. Clinical outcomes in patients with laboratory
confirmed COVID-19, indicated by a positive SARSCoV-2- RT-PCR test. The primary outcome measure
was a composite fatal outcome of severe COVID-19 or
death. Severe COVID-19 was defined as the presence
of respiratory distress (respiratory distress (30 breaths
or more per min), oxygen saturation of ≤93% at rest,
PaO2 /FiO2 ratio of 300mm Hg) or the need for ICU
care. The occurrence of hypertension and
cardiovascular disease was recorded. Results thus
obtained were subjected to statistical analysis. P value
less than 0.05 was considered significant.

RESULTS
Table I Distribution of patients
Total- 46
Males
30

Gender
Number

Females
16

Table I shows that out of 46 patients, males were 30 and females were 16.
Table II Assessment of parameters
Parameters
Mean age (years)
Mean weight (Kgs)
Hypertension
CVDs
Diabetes

Value
43.6
60.2
20
25
22

Table II, graph I shows that mean age of patients was 43.6 years, mean weight was 60.2 Kgs. Hypertension was
present in 20, CVDs in 25 and diabetes in 22.
Graph I Assessment of parameters
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Table III Outcome of treatment
Outcome
Survival
Death

Number
41
5

P value
0.01

Table III shows that out of 46 patients, 41 survived and 5 died. The difference was significant (P< 0.05).
DISCUSSION
Novel virus strain, SARS-CoV-2, an enveloped,
positive-sense, single-stranded RNA betacoronavirus of
the family Coronaviridae. Coronaviruses infecting
humans included several mild common cold viruses e.g.
hCoV-OC43, HKU, 229E5.6 However, over the past
two decades, highly pathogenic human coronaviruses
have emerged, including SARS-CoV in 2002 and 2003
with 8000 cases worldwide and a death rate of
approximately 10%, and MERS-CoV in 2012, which
caused 2500 confirmed cases and a fatality rate of 36%.
The betacoronavirus genome encodes several structural
proteins, including the glycosylated spike (S) protein
that functions as a major inducer of host immune
responses. This Spike protein mediates host cell
invasion by both SARS-CoV and SARS-CoV-2 via
binding to a receptor protein called angiotensinconverting enzyme 2 (ACE2) located on the surface
membrane of host cells.7 This invasion process requires
S protein priming which is facilitated by the host cell
produced serine protease TMPRSS2. The interaction
between viral Spike protein and ACE2 on the host cell
surface is of significant interest since it initiates the
infection process. It is reported that binding affinity of
SARS-CoV-2 S protein to ACE2 is about 10–20 times
higher than that of SARS-CoV S protein. Hence, it is
speculated that this may contribute to the reported
higher transmissibility and contagiousness of SARSCoV-2 as compared to SARS-CoV.8 The present study
was conducted to assess the effect of hypertension and
COVID-19.
In present study, out of 46 patients, males were 30 and
females were 16. Bae et al9 included 51 studies with a
total of 48 317 patients with confirmed COVID-19
infection. Overall, the relative risk of developing severe
COVID-19 or death was significantly higher in patients
with risk factors for CVD (hypertension: OR 2.50, 95%
CI 2.15 to 2.90; diabetes: 2.25, 95% CI 1.89 to 2.69)
and CVD (3.11, 95% 2.55 to 3.79). Younger patients
had a lower prevalence of hypertension, diabetes and
CVD compared with older patients; however, the
relative risk of fatal outcomes was higher among the
former. The results of the meta-analysis suggest that
CVD and its risk factors (hypertension and diabetes)
were closely related to fatal outcomes in COVID-19 for
patients across all ages. Although young patients had
lower prevalence rates of cardiovascular comorbidities
than elderly patients, relative risk of fatal outcome in

young patients with hypertension, diabetes and CVD
was higher than in elderly patients.
We observed that mean age of patients was 43.6 years,
mean weight was 60.2 Kgs. Hypertension was present
in 20, CVDs in 25 and diabetes in 22. Previous studies
have demonstrated that patients with CVD or related
risk factors were at significantly higher risk of
developing poor clinical outcomes following COVID19.10 The findings of the reviewed studies indicated that
patients with underlying diseases were more vulnerable
to COVID-19 as their comorbidities predispose them to
infection and make them more likely to develop severe
disease.16–18 Upon infection with SARS-CoV-2, an
initial immune response is activated to protect the body
from further viral invasion and growth, which occurs in
the parenchyma of the lung and other epithelial sites. 11
This immune response is associated with the
appearance of mild symptoms and coincides with the
activation of monocytes and macrophages. The ensuing
inflammatory response causes blood vessel dilation,
increased endothelial permeability and leucocytoplania.
These events eventually lead to pulmonary distress with
the development of parenchymal damage, fluid
extravasation and hypoxaemia, ultimately causing
increased stress on the cardiovascular system. 12
Amplification of the host inflammatory response
eventually leads to systemic inflammatory response
syndrome.
CONCLUSION
Authors found that CVD and the associated risk factors
(hypertension) were closely related to fatal outcomes in
patients with COVID-19.
REFERENCES
1. S.A. Lauer, K.H. Grantz, Q. Bi, F.K. Jones, Q. Zheng,
H.R. Meredith, A.S. Azman, N. G. Reich, J. Lessler, The
incubation period of coronavirus disease 2019
(COVID19) from publicly reported confirmed cases:
estimation and application, Ann. Intern. Med. 172 (9)
(2020) 577–582, 2. H. Shi, X. Han, N. Jiang, Y. Cao, O.
Alwalid, J. Gu, Y. Fan, C. Zheng, Radiological findings
from 81 patients with COVID-19 pneumonia in Wuhan,
China: a descriptive study, Lancet Infect Dis 20 (2020)
425–434.
2. Z. Li, Y. Yi, X. Luo, N. Xiong, Y. Liu, S. Li, R. Sun, Y.
Wang, B. Hu, W. Chen, Y. Zhang, J. Wang, B. Huang, Y.
Lin, J. Yang, W. Cai, X. Wang, J. Cheng, Z. Chen, K.
Sun, W. Pan, Z. Zhan, L. Chen, F. Ye, Development and
clinical application of a rapid IgM - IgG combined

International Journal of Research in Health and Allied Sciences |Vol. 7|Issue 2|March – April 2021

31

Vignesh P et al. Risk of hypertension in COVID-19 patients.

3.

4.

5.

6.

7.

antibody test for SARS-CoV-2 infection diagnosis, J.
Med. Virol. 27 (2020), PubMed PMID: 32104917.
J. Gao, Z. Tian, X. Yang, Breakthrough: Chloroquine
phosphate has shown apparent efficacy in treatment of
COVID-19 associated pneumonia in clinical studies,
Biosci. Trends. 14 (1) (2020) 72–73.
M. Wang, R. Cao, L. Zhang, X. Yang, J. Liu, M. Xu, Z.
Shi, Z. Hu, W. Zhong, G. Xiao, Remdesivir and
chloroquine effectively inhibit the recently emerged novel
coronavirus (2019-nCoV) in vitro, Cell Res. 30 (3) (2020)
269–271.
Srivastava K. Association between COVID-19 and
cardiovascular disease. International journal of
cardiology. Heart & vasculature. 2020 Aug;29:100583.
Weaver LK, Behrens EM. Weathering the storm:
improving therapeutic interventions for cytokine storm
syndromes by targeting disease pathogenesis. Curr Treatm
Opt Rheumatol 2017;3:33–48.
Magro C, Mulvey JJ, Berlin D, et al. Complement
associated microvascular injury and thrombosis in the

8.

9.
10.

11.

pathogenesis of severe COVID-19 infection: a report of
five cases. Transl Res 2020;220:1–13.
Bae S, Kim SR, Kim MN, Shim WJ, Park SM. Impact of
cardiovascular disease and risk factors on fatal outcomes
in patients with COVID-19 according to age: a systematic
review and meta-analysis. Heart. 2021 Mar 1;107(5):37380.
Cowan LT, Lutsey PL, Pankow JS, et al. Inpatient and
outpatient infection as a trigger of cardiovascular disease:
the ARIC study. J Am Heart Assoc 2018;7:009683.
Madjid M, Miller CC, Zarubaev VV, et al. Influenza
epidemics and acute respiratory disease activity are
associated with a surge in autopsy-confirmed coronary
heart disease death: results from 8 years of autopsies in
34,892 subjects. Eur Heart J 2007;28:1205–10.
Dhainaut J-F, Claessens Y-E, Janes J, et al. Underlying
disorders and their impact on the host response to
infection. Clin Infect Dis 2005;41 Suppl 7:481–9.

International Journal of Research in Health and Allied Sciences |Vol. 7|Issue 2|March – April 2021

32

