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Abstract

It was aimed to determine whether there is a difference in mortality and symptoms between patients, aged 60
years or above, with hypertension (HT) and Coronavirus disease 2019 (COVID-19) infection and those without any
chronic disease. The population of the study, which was conducted as a retrospective case-control study, consisted
of 2747 HT patients diagnosed with COVID-19 and aged 60 years or above. While 170 patients with HT diagnosis
formed the case group, 170 patients without any chronic disease formed the control group from the sample. In this
study, the time from diagnosis to death was found to be shorter in the presence of HT in COVID-19 patients, while
males diagnosed with COVID-19 had higher rates of intensive care unit admittance, intubation and mortality than
females irrespective of HT. The presence of HT was determined not to affect symptoms in patients diagnosed with
COVID-19. The most common symptoms were fatigue, cough, body ache, fever, headache, and sore throat in HT
and control groups and the symptoms were similar in both groups. Further studies are recommended to reveal the
relationship between HT, considered one of the most important risk factors for COVID-19, and adverse outcomes
related to COVID-19.
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Introduction

Hypertension (HT) is the leading cause of loss
of Disability Adjusted Life Years (DALY) among
cardiovascular diseases. In 2010, 31.1% of the
world’sadult population was found tohave HT[1,
2]. The Coronavirus 2019 (COVID-19) pandemic
began in December 2019 when a group of patients
with pneumonia of unknown cause was seen in
Wuhan, China. COVID-19, spreading rapidly
worldwide, has been officially recognized as a
public health emergency by the World Health
Organization (WHO). COVID-19 has been the
largest pandemic in the last 100 years. It has
affected more than 200 countries and millions of
people worldwide [3]. The disease pathogen has
been named severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). COVID-19 caused
severe acute respiratory syndrome (SARS) and
was associated with intensive care admission
and high mortality. HT was among the major
comorbidities in cases of death. Some of the study
results have shown that patients with severe
COVID-19 have a higher prevalence of HT [4-
7]. The prevalence of HT in COVID-19 patients
ranges from 15-20 % to 30-35 in different studies
[6, 8-13]. There are various reasons for these
different results. The most important of these
is the significantly higher mean age in patients
with a high prevalence of HT [6, 8, 9, 11, 14-17].
Angiotensin-converting enzyme 2 (ACE2) is the
main active peptide of the renin-angiotensin-
aldosterone system (RAAS). ACE2, which targets
angiotensin II, is protective in the cardiovascular
system and many other organs. It also provides
protection against severe acute lung failure
caused by severe acute respiratory syndrome
(SARS) coronavirus infection. Decreased ACE2
shifts the balance in the RAAS to the angiotensin
II (Ang II)/ Angiotensin II receptor type 1
(ATIR) axis, which leads to the progression of
heart failure. SARS-CoV-2 binds to ACE2 with
high affinity through its spike (S) glycoprotein.
COVID-19 infection leads to a further decrease
in ACE2, causing RAAS imbalance and
aggravation of cardiovascular disease [18-22].
The majorities of COVID-19 patients over 60
years of age has HT and are therefore at higher
risk if they are infected with SARS-CoV-2 [23].
In this study, it was aimed to determine whether
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there is a difference in mortality and symptoms
between patients, aged 60 years or above, with
HT and COVID-19 infection and those without
any chronic disease.

Materials and Methods

The study was conducted as a retrospective case-
control study. The study population consisted
of 2747 patients, aged 60 years or above, who
were diagnosed with COVID-19 in the city of
Afyonkarahisar in Tiirkiye between 01.09.2020
and 30.11.2020. The sample size of 338 was
determined using the Power 3.1 program based
on the population size. The study’s sample size
was adjusted to 340 to account for potential
data loss. Within this sample, 170 patients
diagnosed with hypertension formed the case
group, while the control group consisted of 170
patients without any chronic disease. The case
and control groups were selected from eligible
patients meeting the specified criteria through
a simple random sampling method. Patients,
who were below 60 years of age, whose records
could not be accessed, and who had one or
more chronic diseases (diabetes mellitus (DM),
chronic obstructive pulmonary disease (COPD),
cardiovascular disease (CVD), renal failure,
cancer) in addition to HT were excluded from the
case group. Patients, who were below 60 years of
age, whose records could not be accessed, or who
had any chronic diseases, were not included in
the control group. Our study data were obtained
from the records created by the contact tracing
teams of Afyonkarahisar Central Community
Health Center with the “Data Collection Form”
created by the researchers. Ethics committee
approval (2021/1) was obtained from the
Non-Interventional Clinical Research Ethics
Committee of Afyonkarahisar Health Sciences
University to conduct the study.

Statistical analyses were performed using the
IBM SPSS Statistics 26.0 package program.
Descriptive statistics were given as a number,
percentage, mean and standard deviation. The
visual (histogram and the normal probability
plot) and analytical methods (Kolmogorov-
Smirnov, Shapiro-Wilk tests) were used to check
whether the variables had a normal distribution.
Quantitative variables that did not show normal
distribution were analyzed with the Mann-
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Whitney U test between the two groups. Chi-
square analysis and Fisher's exact test were
preferred for comparison of nominal data.
Comparisons with a p-value below 0.05 were
considered statistically significant.

Results

The mean age of the HT groups was 68.79+6.9
years and in both groups, 50% of the participants
were female and 50% were male. No significant
difference was found between the two groups in
terms of age and gender (p>0.05) (Table 1).

There was no significant difference between the
groups according to the time from diagnosis
to recovery, hospitalization status, duration of
hospital stay, intensive care admission status,
duration of intensive care stay and mortality
rates (p>0.05). There was a statistically significant
difference between the groups according to the
time from the diagnosis of the disease to death
and this time was shorter in the HT group
(p=0.045) (Table 2).

In the HT group, the time from diagnosis to
recovery was longer in male patients than in
female patients (p=0.012), whereas in the control
group, there was no significant difference in
the time from diagnosis to recovery according
to gender (p>0.05). Furthermore, male patients
had more hospitalizations than female patients
in the HT group (p=0.033), while there was no
significant difference between hospitalization
and gender in the control group (p>0.05). When
the groups were reviewed in terms of duration
of hospital stay, no statistically significant
difference was found in the HT group according
to gender (p>0.05), whereas in the control group,
the duration of hospital stay was longer in male
patients (p=0.045). Intensive care unit admission
(p=0.001 and p=0.007), intubation (p=0.003 and
p=0.005) and mortality (p=0.002 and p=0.005)
rates were significantly higher in males in both
groups. There was no significant difference in
the duration of intensive care stay and the time
from diagnosis to death according to gender in
both groups (p>0.05) (Table 3).

The majority of the patients (95.3% in the HT
group and 91.2% in the control group) had
COVID-19 symptoms. There was no significant
difference between the groups according to

the presence of symptoms (p>0.05). The most
common symptoms were fatigue (45.3% and
44.7%), cough (41.8% and 35.3%), body aches
(29.4% and 31.8%), fever (22.9% and 22.9%),
headache (17.6% and 21.6%), and sore throat
(18.8% and 12.9%) in HT and control groups
and the symptoms were similar in both groups.
Comparison was carried out between the
groups for each symptom, however, there was
no significant difference between the groups
according to any symptom (p>0.05). The most
common first symptom at the onset of the disease
was sore throat (p=0.001) in the HT group, while
body aches and chills were the most common
first symptoms in the control group (p=0.001 and
p=0.037) (Table 4).

Discussion

In our study, patients with comorbidity of
HT formed the case group among the patients
diagnosed with COVID-19. HT was reported to
be the most common comorbidity in COVID-19
patients in meta-analysis studies [24-26]. DM,
CVD and COPD were noted as the other most
common comorbidities [6, 8-11, 14-16, 25, 27, 28].
Although patient records and follow-up data
are limited, HT is more prevalent in COVID-19
patients admitted to the intensive care unit,
requiring mechanical ventilation and resulting
in death. Therefore, it is important to reveal
the determinant effect of HT on mortality in
COVID-19 patients [10, 12, 14, 17, 29, 30]. There
was a statistically significant difference between
the groups according to the time from the
diagnosis of the disease to death and the time
was shorter in the HT group. In the literature,
Ruan et al. [31] reported that mortality was
more common in COVID-19 patients with HT,
Wu et al. [32] noted that the mortality rate was
2.3% in COVID-19 and increased to 6% with the
presence of HT, Zhou et al. [12] highlighted that
HT increased the risk of mortality 3.05 times in
COVID-19, Barrera et al. [33] determined that HT
increased the risk of mortality by 2.39 times in
COVID-19 patients, and Yanbin et al. [34] found
that patients with HT had a 2.17 times higher risk
of mortality due to COVID-19. In the study by
Pena et al. [26], the case mortality rate was higher
in males (20.2%) than in females (13%). Although
all these findings support our study, the fact
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Table 1. Demographic data of the patients in the HT group and the control group.

HT group Control group P
n=170 n=170 value
Age (years), mean = SD 68.79+6.9 68.45+6.86 0.606#
Gender, n (%)
Female 85 (50) 85 (50)
Male 85 (50) 85 (50) -

HT: Hypertension; mean + SD: Mean + standard deviation; # Analyzed with the Mann-Whitney U Test.

Table 2. Comparison of data on hospitalization, intensive care unit admission and mortality of patients in HT
group and control group.

HT group Control group P
n=170 n=170 value
Time from diagnosis to recovery
(days), mean = SD 15.5243.44 15.6£3.12 0.817#
Hospitalization, n (%)
Yes 42 (24.7) 40 (23.5)
0.800*
No 128 (75.3) 130 (76.5)
Duration of hospital stay (days),
mean + SD 12.95+7.84 15.949.17 0.106#
Intensive care admission, n (%)
Yes 20 (11.8) 19 (11.2)
0.865#
No 150 (88.2) 151 (88.8)
Duration of stay in intensive care
(days) mean + SD 8.63%£7.04 9.33+6.37 0.737#
Intubation, n (%)
Yes 15 (8.8) 17 (10)
0.710%*
No 155 (91.2) 153 (90)
Mortality, n (%)
Yes 16 (9.4) 17 (10)
0.855%*
No 154 (90.6) 153 (90)
Time from diagnosis to death (days),
mean + SD 14.62+10.78 18.64+10.55 0.045#

HT: Hypertension; mean = SD: Mean + standard deviation; # Analyzed with the Mann-Whitney U Test; *Analyzed with the Pearson
Chi-Square Test; #Analyzed with the Fisher’s Exact Test.
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that mortality occurs in a shorter time in HT
patients suggests that HT may be an accelerating
factor for mortality. In our study, the time from
diagnosis to recovery in the HT group was
longer in male patients than in female patients.
This data indicated that the disease lasted longer
in male patients with HT, that is, recovery was
delayed. Furthermore, hospitalization was
higher in male patients in the HT group. In line
with these findings, it can be suggested that the
combination of HT and male gender is associated
with more severity of COVID-19 infection. Also,
Pranata et al. [35] showed that HT increased the
severity of the disease 2.04-fold in patients with
COVID-19 and that the relationship between HT
and COVID-19 was stronger with male gender,
as in our study. Yanbin et al. [34], stated in their
meta-analysis study that caution should be
exercised especially in HT patients who are male

and >60 years of age, in line with our study. Our
findings are in line with the literature findings,
as negative outcomes are more common in male
patients also in the literature.

If the presence of intensive care admission and
intubation in patients is interpreted as an increase
in the severity of the disease, no significant
difference was found in our study that HT
affects the severity of COVID-19. However, there
are also studies with different results compared
to our study in the literature. Li et al. [10] have
shown that HT, CVD and DM increased the
severity of disease two to three times more in
COVID-19 patients, while HT was reported to
increase the severity of COVID-19 disease 2.3
times in the study by Chen Y et al. [36], and HT
was noted to increase the severity of disease 3.64
times in COVID-19 patients in the study by Chen
Cetal. [37].

Table 3. Comparison of data on hospitalization, intensive care unit admission and mortality of patients in the HT
group and control group according to gender.

HT group Control group
n=170 n=170
Female Male Female Male
n=85 n=85 n=85 n=85
Time from diagnosis to recovery (days), 15.0943.61 15.95+£3.22 15.1842.75  16.01£3.42
mean = SD
P value 0.012# 0.074#
Hospitalization, n (%)
Yes 15 (17.6) 27 (31.8) 15 (17.6) 25(29.4)
No 70 (82.4) 58 (68.2) 70 (82.4) 60 (70.6)
P value 0.033* 0.071*
Duration of hospital stay (days) 12.80+10.03 13.03+6.53 12.66+6.65 17.84+10.02
mean = SD
P value 0.599# 0.045#
Intensive care admission, n (%)
Yes 3(3.5) 17 (20) 4(4.7) 15 (17.6)
No 82 (96.5) 68 (80) 81 (95.3) 70 (82.4)
P value 0.001* 0.007*
Duration of stay in intensive care (days), 11.33£9.29 8.12+6.8 9.5+6.55 9.28+6.56
mean £+ SD
P value 0.398# 0.957#
Intubation, n (%)
Yes 2(2.4) 13 (15.3) 3(3.5) 14 (16.5)
No 83 (97.6) 72 (84.7) 82 (96.5) 71 (83.5)
P value 0.003* 0.005*
Mortality, n (%)
Yes 2(24) 14 (16.5) 3(3.5) 14 (16.5)
No 83 (97.6) 71 (83.5) 82 (96.5) 71 (83.5)
P value 0.002* 0.005*
Time from diagnosis to death (days), 18.5£10.6 14.07+11.08 15+4.35 19.42+11.42
mean = SD
P value 0.200# 0.752#

HT: Hypertension; mean + SD: mean + standard deviation; # Analyzed with the Mann-Whitney U Test; *Analyzed with
the Pearson Chi-Square Test; #Analyzed with the Fisher’s Exact Test.
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In our study, the most common symptoms were
fatigue, cough and sore throat in the HT group
and similarly fatigue, cough and body ache in the
control group. The comparison was carried out
between the groups for each symptom; however,
there was no significant difference between the
groups according to any symptom. In our study,
it was concluded that HT did not affect disease

symptoms. Similarly, Shaghee et al. [38] reported
that the most common symptom in COVID-19
patients with HT was fever, followed by cough,
shortness of breath, and fatigue, and Chengyi
et al. [39] stated that the symptoms observed
in HT and control groups were fever and
cough, and no significant difference was found
between the groups. In this respect, our study

Table 4. Comparison of HT group and control group according to presence of symptoms, first symptoms and
symptoms seen.

HT group Control group P

n=170 n=170 |
" (%) " (%) value
Presence of Symptoms 162 (95.3) 155 (91.2) 0.131*

First symptom
Fatigue 36 (22.2) 34(21.9) 0.789*
Cough 35(21.6) 31 (20) 0.538*
Sore throat 24 (14.8) 7 (4.5) 0.001*
Fever 12 (7.4) 15(9.7) 0.547*
Body ache 7 (4.3) 24 (15.5) 0.001*
Headache 7(4.3) 10 (6.5) 0.455*
Dyspnea 6(3.7) 5@3.2) 0.759*
Loss Of Appetite 5(@3.1) 2(1.3) 0.448+
Sweating 5(@3.1) 2(1.3) 0.448#
Tremors 4(2.5) 3(1.9) 1.000+#
Nausea 4(2.5) 4(2.6) 1.000+#
Diarrhea 3(1.9) 3(1.9) 1.000+£
Vomiting 3(1.9) 0(0.0) 0.248+
Back pain 3(1.9) 2(1.3) 1.000+#
Loss of taste and smell 2(1.2) 2(1.3) 1.000+#
Chest pain 2(1.2) 0(0.0) 0.499+
Back pain 2(1.2) 1 (0.6) 1.000+#
Chills 1(0.6) 8(5.3) 0.037#
Runny nose 1 (0.6) 1(0.6) 1.000#
Nasal congestion 0(0.0) 1(0.6) 1.000#
Symptoms

Fever 39 (22.9) 39 (22.9) 1.000*
Cough 71 (41.8) 60 (35.3) 0.220*
Dyspnea 16 (9.4) 13 (7.6) 0.560*
Tremors 15 (8.8) 20 (11.8) 0.372%*
Body ache 50 (29.4) 54 (31.8) 0.638*
Fatigue 77 (45.3) 76 (44.7) 0.913*
Runny nose 11 (6.5) 8 (4.7) 0.479%*
Sore throat 32 (18.8) 22 (12.9) 0.138*
Headache 30 (17.6) 35(20.6) 0.490*
Diarrhea 5(2.9) 11 (6.5) 0.124*
Nausea 16 (9.4) 18 (10.6) 0.718*
Vomiting 8(4.7) 6 (3.5) 0.585*
Loss Of Appetite 13 (7.6) 10 (5.9) 0.517*
Dizziness 1(0.6) 0(0.0) 1.000+#
Loss of taste and smell 6(3.5) 6(3.9) 1.000*
Sweating 10 (5.9) 7(4.1) 0.455%*
Chills 8(4.7) 8 (4.7) 1.000*
Sneezing 1(0.6) 0(0.0) 1.000+#
Back pain 4(2.4) 5(2.9) 1.000+#
Chest pain 4(2.4) 0(0.0) 0.123#
Nasal congestion 0 (0.0) 1(0.6) 1.000+#
Back pain 1 (0.6) 1(0.6) 1.000+#
Palpitations 0(0.0) 1(0.6) 1.000+#

Hemoptysis 0(0.0) 0 (0.0) -

*Analyzed with the Pearson Chi-Square Test; #Analyzed with the Fisher’s Exact Test.
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result shows similarities with the literature.
In some studies, there is no clarity on whether
HT is an independent risk factor for COVID-19
patients [40-42]. However, in this study, when
the time from the diagnosis of COVID-19 to
death was analyzed, the presence of HT was
determined to be a risk factor. This is thought
to have developed due to increased endothelial
cell activation, endothelial dysfunction and
prothrombotic effect in the case group [20, 43-
46]. The limitations of our study are that it was
retrospective and conducted in a single center.
There is a need for further prospective and
multicenter studies.

Conclusion

In this study, the time from diagnosis to death
was found to be shorter in the presence of HT
in COVID-19 patients, while males diagnosed
with COVID-19 had higher rates of intensive
care unit admittance, intubation, and mortality
than females irrespective of HT. The presence
of HT was determined not to affect symptoms
in patients diagnosed with COVID-19. Further
studies are recommended to reveal the
relationship between HT, considered one of the
most important risk factors for COVID-19, and

adverse outcomes related to COVID-19.
Funding

This study was not funded by any organization.
Conflict of interest

There are no conflicts of interest for the
authorship and/or publication of this study.

References

1. BenjaminE], MuntnerP, AlonsoA, Bittencourt
MS, Callaway CW, Carson AP, et al. Heart
disease and stroke statistics-2019 update: A
report from the American Heart Association.
Circulation.  2019;139(10):e56-e528.  doi:
10.1161/CIR.0000000000000659.

2. Mills KT, Stefanescu A, He ]J. The global
epidemiology of hypertension. Nat Rev
Nephrol. 2020;16(4):223-37. doi: 10.1038/

10.

11.

s41581-019-0244-2.

World  Health  Organization  (2023).
Coronavirus disease (COVID-19) outbreak.
Retrieved

from https://www.who.int/

westernpacific/emergencies/covid-19.

Zhu N, Zhang D, Wang W, Li X, Yang B,
Song J, et al. A novel coronavirus from
patients with pneumonia in China, 2019. N
Engl ] Med. 2020;382(8):727-33. doi: 10.1056/
NE]Mo0a2001017.

Deng SQ, Peng HJ. Characteristics of and
public health responses to the coronavirus
disease 2019 outbreak in China. J Clin Med.
2020;9(2):575. doi: 10.3390/jcm9020575.

Guan W-J, Ni Z-Y, Hu Y, Liang W-H, Ou
C-Q, He J-X, et al. Clinical characteristics of
coronavirus disease 2019 in China. N Engl
J Med. 2020;382(18):1708-20. doi: 10.1056/
NEJMo0a2002032.

Peng YD, Meng K, Guan HQ, Leng L, Zhu
RR, Wang BY, et al. Clinical characteristics
and outcomes of 112 cardiovascular
disease patients infected by 2019-nCoV
[in Chinese]. Zhonghua Xin Xue Guan
Bing Za Zhi. 2020;48(6):450-5. doi: 10.3760/
cma.j.cn112148-20200220-00105.

Lian], Jin X, Hao S, Cai H, Zhang S, Zheng L,
et al. Analysis of epidemiological and clinical
features in older patients with coronavirus
disease 2019 (COVID-19) outside Wuhan.
Clin Infect Dis. 2020;71(15):740-7. doi:
10.1093/cid/ciaa242.

Wang D, HuB, Hu C, Zhu F, Liu X, Zhang J, et
al. Clinical characteristics of 138 hospitalized
patients with 2019 novel coronavirus-
infected pneumonia in Wuhan, China.

JAMA. 2020;323(11):1061-9. doi: 10.1001/
jama.2020.1585.

Li B, Yang ], Zhao F, Zhi L, Wang X, Liu L, et
al. Prevalence and impact of cardiovascular
metabolic diseases on COVID-19 in China.
Clin Res Cardiol. 2020;109(5):531-8. doi:
10.1007/s00392-020-01626-9.

ShiS, QinM, ShenB, CaiY, Liu T, Yang F, et al.
Association of cardiac injury with mortality
in hospitalized patients with COVID-19 in

27




Uyar et al.

12.

13.

14.

15.

16.

17.

18.

19.

28

Wuhan, China. JAMA Cardiol. 2020;5(7):802-
10. doi: 10.1001/jamacardio.2020.0950.

ZhouF,YuT, DuR FanG, Liu Y, Liu Z, et al.
Clinical course and risk factors for mortality
of adultinpatients with COVID-19 in Wuhan,
China: A retrospective cohort study. Lancet.
2020;395(10229):1054-62. doi: 10.1016/50140-
6736(20)30566-3.

Huang C, Wang Y, Li X, Ren L, Zhao ], Hu
Y, et al. Clinical features of patients infected
with 2019 novel coronavirus in Wuhan,
China. Lancet. 2020;395(10223):497-506. doi:
10.1016/S0140-6736(20)30183-5.

Deng Y, Liu W, Liu K, Fang YY, Shang ],
Zhou L, et al. Clinical characteristics of fatal
and recovered cases of coronavirus disease
2019 in Wuhan, China: A retrospective study.
Chin Med ] (Engl). 2020;133(11):1261-7._doi:
10.1097/CM9.0000000000000824.

Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S,
et al. Risk factors associated with acute
respiratory distress syndrome and death
in patients with coronavirus disease 2019
pneumonia in Wuhan, China. JAMA Intern
Med. 2020;180(7):934-43. doi:  10.1001/
jamainternmed.2020.0994.

Guo T, Fan Y, Chen M, Wu X, Zhang L,
He T, et al. Cardiovascular implications
of fatal of patients with
coronavirus disease 2019 (COVID-19).
JAMA Cardiol. 2020;5(7):811-8. doi: 10.1001/
jamacardio.2020.1017.

outcomes

Chen T, Wu D, Chen H, Yan W, Yang D,
Chen G, et al. Clinical characteristics of
113 deceased patients with coronavirus
disease 2019: Retrospective study. BM]J.
2020;368:m1091. doi: 10.1136/bmj.m1091.

Donoghue M, Hsieh F, Baronas E, Godbout
K, Gosselin M, Stagliano N, et al. A
novel angiotensin-converting  enzyme-
related carboxypeptidase (ACE2) converts
angiotensin I to angiotensin 1-9. Circ Res.

2000;87(5):E1-9. doi: 10.1161/01.res.87.5.el.

Jiang F, Yang ], Zhang Y, Dong M,
Wang S, Zhang Q, et al. Angiotensin-
converting enzyme 2 and angiotensin

20.

21.

22.

23.

24.

25.

26.

27.

1-7: Novel therapeutic targets. Nat Rev

Cardiol. 2014;11(7):413-26. doi: 10.1038/
nrcardio.2014.59.
Imai Y, Kuba K, Rao S, Huan Y, Guo F, Guan

B, et al. Angiotensin-converting enzyme
2 protects from severe acute lung failure.
Nature. 2005;436(7047):112-6. doi: 10.1038/
nature03712.

Patel VB, Zhong JC, Grant MB, Oudit GY.
Role of the ACE2/angiotensin 1-7 axis of the
renin-angiotensin system in heart failure.
Circ Res. 2016;118(8):1313-26. doi: 10.1161/
CIRCRESAHA.116.307708.

Wrapp D, Wang N, Corbett KS, Goldsmith JA,
Hsieh CL, Abiona O, et al. Cryo-EM structure
of the 2019-nCoV spike in the prefusion
conformation. Science. 2020;367(6483):1260-
3. doi: 10.1126/science.abb2507.

Guzik TJ, Mohiddin SA, Dimarco A, Patel V,
Savvatis K, Marelli-Berg FM, et al. COVID-19
and the cardiovascular system: Implications
for risk assessment, diagnosis, and treatment
options. Cardiovasc Res. 2020;116(10):1666-
87. doi: 10.1093/cvr/cvaalQé6.

Badawi A, Ryoo SG. Prevalence of
comorbidities in the Middle East respiratory
(MERS-CoV): A
systematic review and meta-analysis. Int

J Infect Dis. 2016;49:129-33. doi: 10.1016/j.

ijid.2016.06.015.

Emami A, Javanmardi F, Pirbonyeh N,

syndrome coronavirus

Akbari A. Prevalence of underlying diseases
in hospitalized patients with COVID-19: A
systematic review and meta-analysis. Arch
Acad Emerg Med. 2020;8(1):e35.

Pena JE, Rascon-Pacheco RA, Ascencio-
Montiel IJ, Gonzalez-Figueroa E, Fernandez-
Gérate JE, Medina-Gémez OS,
Hypertension, diabetesand obesity, majorrisk
factors for death in patients with COVID-19
in Mexico. Arch Med Res. 2021;52(4):443-9.
doi: 10.1016/j.arcmed.2020.12.002

et al

Liu K, Fang YY, Deng Y, Liu W, Wang
MF, Ma JP, et al. Clinical characteristics
of novel coronavirus cases in tertiary
hospitals in Hubei Province. Chin Med ]



Health Sciences Quarterly, Volume: 4 / Issue: 1/ Year: 2024

28.

29.

30.

31.

32.

33.

34.

(Engl). 2020;133(9):1025-31. doi: 10.1097/
CM?9.0000000000000744.

Yang J, Zheng Y, Gou X, Pu K, Chen Z, Guo
Q, et al. Prevalence of comorbidities and its
effects in patients infected with SARS-CoV-2:
a systematic review and meta-analysis.
Int J Infect Dis. 2020;94:91-5. doi: 10.1016/.

ijid.2020.03.017.

Yang X, Yu Y, Xu J, Shu H, Xia J, Liu H, et
al. Clinical course and outcomes of critically
ill patients with SARS-CoV-2 pneumonia
China: A
retrospective, observational study. Lancet
Respir Med. 2020;8(5):475-81. doi: 10.1016/
52213-2600(20)30079-5.

in Wubhan, single-centered,

Du Y, Tu L, Zhu P, Mu M, Wang R, Yang
P, et al. Clinical features of 85 fatal cases of
COVID-19 from Wuhan: A retrospective
observational study. Am ] Respir Crit Care
Med. 2020;201(11):1372-9. doi: 10.1164/
rcem.202003-05430C.

Ruan Q, Yang K, Wang W, Jiang L, Song
J. Clinical predictors of mortality due to
COVID-19 based on an analysis of data of
150 patients from Wuhan, China. Intensive
Care Med. 2020;46(5):846-8. doi: 10.1007/
s00134-020-05991-x.

Wu Z, McGoogan JM. Characteristics of
and important lessons from the coronavirus
disease 2019 (COVID-19) outbreak in China:
Summary of a report of 72314 cases from
the Chinese Center for Disease Control and
Prevention. JAMA. 2020;323(13):1239-42.
doi: 10.1001/jama.2020.2648.

Barrera FJ, Shekhar S, Wurth R, Moreno-
Pena PJ], Ponce O], Hajdenberg M, et al.
Prevalence of diabetes and hypertension and
their associated risks for poor outcomes in
COVID-19 patients. ] Endocr Soc. 2020;4(9):1-
16. doi: 10.1210/jendso/bvaal02.

Du Y, Zhou N, Zha W, Lv Y. Hypertension
is a clinically important risk factor for
critical illness and mortality in COVID-19:
A meta-analysis. Nutr Metab Cardiovasc
Dis.  2021;31(3):745-55.  doi:  10.1016/j.
numecd.2020.12.009.

35.

36.

37.

38.

39.

40.

41.

42.

Pranata R, Lim MA, Huang I, Raharjo SB,
Lukito AA. Hypertension is associated with
increased mortality and severity of disease in
COVID-19 pneumonia: A systematic review,
meta-analysis and meta-regression. ] Renin
Angiotensin Aldosterone Syst. 2020;21(2):1-
11. doi: 10.1177/1470320320926899.

Chen Y, Gong X, Wang L, Guo J.
Effects diabetes and
coronary heart on COVID-19
diseases severity: A systematic review

of hypertension,
disease

and meta-analysis. medRxiv. 2020; doi:

10.1101/2020.03.25.20043133. (preprint).

Chen C, Yan JT, Zhou N, Zhao JP, Wang DW.
Analysis of myocardial injury in patients
with COVID-19 and association between
concomitant cardiovascular diseases and
severity of COVID-19 [in Chinese]. Zhonghua
Xin Xue Guan Bing Za Zhi. 2020;48(7):567-71.

doi: 10.3760/cma.j.cn112148-20200225-00123.

Shaghee F, Nafakhi H, Al-Buthabhak K,
Alareedh M, Nafakhi A, Kasim S. Blood
parameters, symptoms at presentation
outcomes  of
COVID-19 pneumonia in patients with
hypertension. Arterial Hypertens.

2021;25(1):7-13. doi: 10.5603/AH.a2021.0004.

and adverse in-hospital

Chengyi HU, Lushan X, Hongbo Z, Yanpei Z,
Wenfeng Z, Li L, et al. Effect of hypertension
on outcomes of patients with COVID-19 [in
Chinese]. Nan Fang Yi Ke Da Xue Xue Bao.
2020;40(11):1537-42. doi: 10.12122/j.issn.1673-
4254.2020.11.01.

Chen F, Sun W, Sun S, Li Z, Wang Z, Yu L.
Clinical characteristics and risk factors for
mortality among inpatients with COVID-19
in Wuhan, China. Clin Transl Med.
2020;10(2):e40. doi: 10.1002/ctm?2.40.

Cummings MJ, Baldwin MR, Abrams D,
Jacobson SD, Meyer BJ, Balough EM, et al.
Epidemiology, clinical course, and outcomes
of critically ill adults with COVID-19 in
New York City: A prospective cohort study.
Lancet. 2020;395(10239):1763-70. doi: 10.1016/
50140-6736(20)31189-2.

Wang D, Yin Y, Hu C, Liu X, Zhang X, Zhou
S, et al. Clinical course and outcome of 107

29




Uyar et al.

43.

44,

45.

46.

30

patients infected with the novel coronavirus,
SARS-CoV-2, discharged from two hospitals
in Wuhan, China. Crit Care. 2020;24(1):188.
doi: 10.1186/s13054-020-02895-6.

Henry BM, Vikse], BenoitS, Favaloro EJ, Lippi
G. Hyperinflammation and derangement
of renin-angiotensin-aldosterone system
in COVID-19: A novel hypothesis for
clinically suspected hypercoagulopathy and
microvascular immunothrombosis.  Clin
Chim Acta. 2020;507:167-73. doi: 10.1016/].
cca.2020.04.027.

Vepa A, Bae JP, Ahmed F, Pareek M,
Khunti K. COVID-19 and ethnicity: A novel
pathophysiological role for inflammation.
Diabetes Metab Syndr. 2020;14(5):1043-51.
doi: 10.1016/j.dsx.2020.06.056.

De Miguel C, Rudemiller NP, Abais JM,
Mattson DL. Inflammation and hypertension:
New  understandings and  potential
therapeutic targets. Curr Hypertens Rep.
2015;17(1):507.  doi:  10.1007/s11906-014-
0507-z.

Kulcsar KA, Coleman CM, Beck SE, Frieman
MB. Comorbid diabetes results in immune
dysregulation and enhanced disease
severity following MERS-CoV infection. JCI
Insight. 2019;4(20): €131774. doi: 10.1172/jci.

insight.131774.



