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ABSTRACT ÖZ

Objective: The aim of this study is to investigate the effect of 
hypertension on the clinical severity and prognosis of Coronavirus 
disease-2019 (COVID-19) patients.
Methods: In this retrospective observational study, reverse 
transcription-polymerase chain reaction (RT-PCR) positive 
COVID-19 patients over the age of 18 years who were hospitalized 
in Bezmialem Vakıf University between March and May 2020 were 
included. The patients were divided into two groups as hypertensive 
and non-hypertensive and compared for clinical, laboratory and 
prognosis.
Results: Two hundred sixty COVID-19 patients were included 
in the study, 55.4% of them were male and the mean (± standard 
deviation) age was 54.1±15.5 years. Hypertensive patients were older 
(64.6±11.5 and 47.2±13.9) (p<0.001), had higher diabetes mellitus 
rates (41.7% and 11.5%, p<0.001) and more complicated with 
chronic renal failure (16.5% vs. 2.5%, p<0.001).While 56.1% of 
patients were desaturated in the hypertensive group (SaPO2 <93%), 
this rate was 32.3% in the group without hypertension (p<0.001).
While oxygen therapy was needed in 39.8% of hypertensive patients, 
this rate was 25.5% in non-hypertensive patients (p=0.001). The 
rate of transfer to intensive care unit (23.3%) and in-hospital 
mortality rate (17.5%) in hypertensive patients were higher than 

Amaç: Bu çalışmada amacımız, hipertansiyonun Koronavirüs 
hastalığı-2019 (COVİD-19) hastalarının klinik ağırlığı ve prognozu 
üzerine etkisini araştırmaktır. 
Yöntemler: Bu retrospektif gözlemsel çalışmaya Mart-Mayıs 2020 
tarihleri arasında Bezmialem Vakıf Üniversitesi Hastanesi’nde 
yatarak izlenen 18 yaş üstü, ters transkripsiyon-polimeraz zincir 
reaksiyonu (RT-PCR) pozitif COVİD-19 hastalar dahil edildi. 
Hastalar hipertansif ve hipertansif olmayan olarak iki gruba ayrılarak 
klinik, laboratuvar ve prognoz açısından karşılaştırıldı. 
Bulgular: Çalışmaya dahil edilen 260 COVİD-19 hastasının 
%55,4’ü erkek, yaş ortalamaları (± standart sapma) 54,1±15,5’tir. 
Hipertansif hastalar daha yaşlıydı (64,6±11,5 ve 47,2±13,9) 
(p<0,001), daha yüksek diabetes mellitus oranlarına sahipti 
(%41,7 ve %11,5, p<0,001) ve kronik böbrek yetmezliği ile daha 
fazla komplike idi (%16,5’e karşı %2,5, p<0,001). Hipertansiyon 
olan grupta hastaların %56,1’i desatüre olurken (SaPO2<%93), 
hipertansiyon olmayan grupta bu oran %32,3 idi (p<0,001). 
Hipertansif hastaların %39,8’inde oksijen tedavisine ihtiyaç 
olmuşken, hipertansif olmayan hastalarda bu oran %25,5 idi 
(p=0,001). Hipertansif hastalarda yoğun bakım ünitesine yatış 
oranı (%23,3) ve hastane içi mortalite oranı (%17,5), hipertansif 
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Introduction
As of December 2019, pneumonia patients infected by a new 
type of coronavirus were detected consecutively in Wuhan City, 
Hubei State of China. This new type of coronavirus was later 
named Severe Acute Respiratory Syndrome Coronavirus-2 
(SARS-CoV-2) by the International Virus Taxonomy Committee 
(1). And then, the disease was named Coronavirus disease-2019 
(COVID-19) by the World Health Organization (WHO) (2).

It has been reported in epidemiological studies of COVID-19 
patients that hypertension (HT) carries an increased risk for 
poor prognosis (1,3,4). Angiotensin-converting enzyme (ACE2) 
is considered as the receptor for the entry of SARS-CoV-2 into 
human cells. (5,6). The ACE2 receptor is widely found in various 
organ systems in the human body, including the respiratory 
system and cardiovascular system (7,8). In studies, HT has been 
reported as one of the most common comorbid diseases seen in 
patients with COVID-19 (9,10). In one study, it has been shown 
that SARS-CoV-2 binds to the host ACE2 receptor via the S 
protein (11). Due to the relationship between SARS-CoV-2 and 
ACE2 and the role of ACE2 in HT pathogenesis, the issue of 
whether HT plays a role in the pathogenesis of COVID-19 is 
controversial. In some studies, it has not been revealed that HT 
is related to disease severity (12). Therefore, it remains unclear 
whether HT is a risk factor for COVID-19.

In this study, our aim is to compare the clinical and laboratory 
characteristics of COVID-19 patients with and without HT in 
order to determine the effect of HT on the severity of COVID-19 
and prognosis.

Method
Study Design and Patient Population

This retrospective observational study was approved by the 
Bezmialem Vakıf University Ethics Committee. Reverse 
transcription-polymerase chain reaction  (RT-PCR) positive 
COVID-19 patients over the age of 18 years who were 
hospitalized in Bezmialem Vakıf University Hospital between 
March and May 2020 were included in the study. The diagnosis 
and treatment of the patients included in the study were made 
in accordance with the WHO, Ministry of Health, COVID-19 
diagnosis and treatment guidelines. The patients were divided 
into two groups as those with and without HT according to their 
medical history and compared in terms of clinical, laboratory 
features, clinical results and mortality.

The diagnosis of COVID-19 was made by evaluating the 
following criteria: 1) History of contact with a COVID-19 
patient, 2) Fever or other respiratory symptoms, 3) Typical viral 
pneumonia findings in computed tomography (CT) imaging 4) 
Positive SARS-CoV-2 RNA with RT-PCR. The patients were 
clinically divided into four groups as mild, moderate, severe 
and critical according to the classification of WHO (2). 1) 
Mild: Patients with symptoms but no signs of viral pneumonia 
and hypoxia, 2) Moderate: Those with clinical symptoms of 
pneumonia (fever, cough, shortness of breath, rapid breathing) 
but with SpO2≥90% in room temperature, without signs of 
severe pneumonia, 3) Severe: Clinical signs of pneumonia (fever, 
cough, dyspnea, rapid breathing) with either: respiratory rate 
>30/min; severe respiratory distress; or SpO2<90.4% at room 
temperature, 4) Critical: Complicated by one of the following: 
Acute Respiratory Distress syndrome or life-threatening organ 
dysfunction, septic shock and admitted to the intensive care unit 
(ICU). In statistical analysis, mild and moderate groups were 
evaluated in a single group as mild-moderate group. 

Pulmonary CT findings of the patients were divided into two 
groups according to the extent of involvement. 1. Mild: Pure 
ground glass density, number of lesions ≤3 and size of all ≤3 cm, 
2. Moderate/severe: Pure ground glass density, number of lesions 
>3 and the size of all >3 cm, consolidation, structural distortion.

Data Collection

Clinical and laboratory data of the patients were collected from 
their electronic files. Collected data of patients included age, 
gender, complaints, comorbidities, laboratory findings, lung 
CT findings, COVID-19 RT-PCR results, length of stay, ICU 
hospitalization, clinical results.

Statistical Analysis

The distribution of data was analyzed using the Shapiro-Wilk 
test. T-test was used to compare two independent groups with 
normal distribution. The Mann-Whitney U test was employed 
to compare two groups that did not show normal distribution. 
The Fisher Exact test, Pearson chi-square test and Fisher Freeman 
Halon test were used to compare categorical data. Binary 
logistic regression analysis with backward stepwise method 
was used to evaluate the risk factors affecting clinical severity 
status. Descriptive statistics of the data are given as frequency 
(percentage), median (minimum-maximum) and mean [± 
standard deviation (SD)]. All statistical tests were analyzed and 

those in non-hypertensive patients (11.5% and 8.8%, respectively) 
(p=0.01 and p=0.025).
Conclusion: Our study shows that additional attention should 
be paid to prevent poor prognosis in COVID-19 patients with 
hypertension.
Keywords: COVID-19, hypertension, Severe Acute Respiratory 
Syndrome Coronavirus-2, prognosis 

olmayan hastalardaki oranlara göre yüksekti (sırasıyla %11,5 ve 
%8,8) (p=0,01 ve p=0,025).
Sonuç: Çalışmamız hipertansiyonu olan COVID-19 hastalarında 
kötü prognozu önlemek için ek dikkat göstermek gerektiğini 
göstermektedir.
Anahtar Sözcükler: COVİD-19, hipertansiyon, Şiddetli Akut 
Solunum Sendromu Coronavirus-2, prognoz
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reported in IBM SPSS Statistics 22.0 program at α=0.05 level 
and 95% confidence interval.

Results 

55.4% of 260 patients included in the study were male (n=144), 
their mean age was 54.1±15.5 years. The three most common 
symptoms observed in the patients were cough (71.5%), fever 
(55%) and respiratory distress (35.4%). Other symptoms were 
muscle pain (19.2%), sore throat (13.8%), diarrhea (11.9%), 
and headache (11.5%). The three most common comorbidities 
were HT (39.6%), diabetes mellitus (DM) (23.6%) and 
cardiovascular disease (CVD) (13.1%), and these were followed 

by chronic renal failure (CRF) (8.1%), asthma (7.3%) and 
chronic obstructive pulmonary disease (COPD) (5%). 56.2% 
of the patients (n=46) were in the clinically severe and critical 
group. In-hospital mortality was 11.9% (n=31) (Table 1).

The patients were divided into hypertensive (n=103) and non-
hypertensive (n=157) groups and their clinical and laboratory 
characteristics were compared (Table 1, 2). Hypertensive patients 
were older than non-hypertensive patients [mean (± SD) 64.6 
(±11.5) and 47.2 (±13.9) years, respectively], rates of DM were 
higher (41.7% and 11.5%), they were more complicated with 
CRF (16.5% vs 2.5%). Sore throat was statistically significantly 
lower in the hypertensive group (6.8% and 16.5%, respectively, 

Table 1. Clinical characteristics of hypertensive and non-hypertensive COVID-19 patients

Total
(n=260)

Hypertension (+)
(n=103)

Hypertension (-)
(n=157)

p

Age, mean (± SD) 54.1 (±15.5) 64.6 (±11.5) 47.2 (±13.9) <0.001

Gender 

Male 144 (55.4) 52 (50.5) 92 (58.6) 0.198

Female 116 (44.6) 51 (49.5) 65 (41.4) 0.198

Symptoms

Cough 186 (71.5) 75 (72.8) 111 (70.7) 0.712

Fever 143 (55) 54 (52.4) 89 (56.7) 0.499

Dyspnea 92 (35.4) 39 (37.9) 53 (33.8) 0.498

Phlegm 16 (6.2) 7 (6.8) 9 (5.7) 0.727

Muscle pain 50 (19.2) 16 (15.5) 34 (21.7) 0.221

Headache 30 (11.5) 12 (11.7) 18 (11,5) 0.963

Sore throat 36 (13.8) 7 (6.8) 29 (18.5) 0.008

Diarrhea 31 (11.9) 12 (11.7) 19 (12.1) 0.918

Comorbidities 

Diabetes mellitus 61 (23.5) 43 (41.7) 18 (11.5) <0.001

Cardiovascular disease 34 (13.1) 31 (30.1) 3 (1.9) <0.001

Chronic renal failure 21 (8.1) 17 (16.5) 4 (2.5) <0.001

Asthma 19 (7.3) 9 (8.7) 10 (6.7) 0.473

Chronic obstructive pulmonary disease 13 (5) 9 (8.7) 4 (2.5) 0.025

Cerebrovascular disease 6 (2.3) 3 (2.9) 3 (1.9) 0.684

Cancer 15 (5.8) 8 (7.8) 7 (4.5) 0.263

Chronic liver disease 1 (0.4) 1 (1) 0 (0) 0.396

Treatment and prognosis

SaPO2<93 105 (41.5) 55 (56.1) 50 (32.3) <0.001

Low and high flow oxygen therapy 81 (31.2) 41 (39.8) 40 (25.5) 0.001

Non-invasive mechanical ventilation 7 (2.7) 5 (4.9) 2 (1.3) 0.001

Invasive mechanical ventilation 21 (8.1) 12 (11.7) 9 (5.7) 0.001

ICU hospitalization 42 (16.2) 24 (23.3) 18 (11.5) 0.01

Disease severity

Mild-moderate 114 (43.8) 23 (22.3) 91 (58) <0.001

Severe 104 (40) 56 (54.4) 48 (30.6) <0.001

Critical 42 (16.2) 24 (23.3) 18 (11.5) <0.001

Mortality 31 (11.9) 18 (17.5) 13 (8.5) 0.025

Data are given as mean (± SD), %, SaPO2: Hemoglobin oxygen saturation; ICU: İntensive care unit, SD: Standard deviation, COVID-19: Coronavirus disease-2019
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p=0.008). Cough (72.8% and 70.7%) and dyspnea rates (37.9% 
and 33.8%) were higher in the hypertensive group compared to 
the non- hypertensive group (Table 1).

The SaPO2 (hemoglobin oxygen saturation) value was <93% 
in 41.5% (n=105) of the patients during hospitalization. While 
SaPO2 decreased below 93% in 56.1% (n=55) of the patients in 
the hypertensive group, this rate was 32.3% (n=50) in the non-
hypertensive group (p<0.001). Considering the clinical severity 
status, while the rate of patients with severe and critical clinic in 
the hypertensive group was 77.7%, this rate was 42.1% in the 
non-hypertensive group (p<0.001). Oxygen therapy was required 
in 39.8% of hypertensive patients, while this rate was 25.5% in 
non-hypertensive patients (p=0.001). Non-invasive and invasive 
mechanical ventilation rates were 4.9% and 11.7% respectively 
in hypertensive patients, while these rates were 1.3% and 5.7% 
respectively in non-hypertensive patients, and these differences 
were statistically significant (p=0.001). The rate of admission 
to the ICU in hypertensive patients (23.3%) was statistically 
significantly higher than in the non-hypertensive group (11.5%) 
(p=0.01). In-hospital mortality rate was statistically significantly 
higher in hypertensive patients (17.5%) compared to non-
hypertensive patients (8.5%) (p=0.025) (Table 1). While the 
median (minimum-maximum) value of the hospitalization 
length of hypertensive patients was 9 days (1-54), this value was 
5 days (1-33) in patients without HT (p=0.004).

Laboratory and imaging results of hypertensive and non-
hypertensive patients are shown in Table 2. The median 
(minimum-maximum) values of neutrophil count, aspartate 
aminotransferase (AST), lactate dehydrogenase (LDH), and 
creatinine were significantly higher in hypertensive patients 
than in non-hypertensive patients. (p=0.001; p=0.016; p=0.002; 
p<0.001, respectively). Albumin and GFR median values 
were significantly lower in hypertensive patients (p=0.002 and 
p<0.001, respectively). Severe CT involvement rate was 78% in 
hypertensive patients and 67.9% in the non-hypertensive group. 
Mild CT findings were detected in 22% of the hypertensive 
group and in 32.1% of the non-hypertensive group (p=0.095).

In order to determine the factors affecting the clinical severity 
status of the patients in our study population, the risk factors for 
ICU admission were determined by logistic regression analysis. 
Age, gender, fever, cough, dyspnea, HT, DM, coronary artery 
disease, COPD, asthma, CRF, saturation rate, and CT severity 
scoring, which might affect the ICU admission rate, were 
included in the analysis. As a result of the analysis, age> 65 years 
[odds ratio (OR), 1.061; 95% confidence interval (CI), 1.026-
1.098; p=0.001), high fever (OR, 1.655; 95% CI, 1.034-2.649; 
p=0.036), presence of dyspnea (OR, 1.856 ; 95% CI, 1.148-3; 
p=0.012) and saturation <90% (OR, 3.379; 95% CI, 1.548-
7.377; p=0.002) were determined as risk factors for clinical 
severity. For regression model significance, p<0.001 (Table 3).

Table 2. Comparison of laboratory and computed tomography findings of hypertensive and non-hypertensive COVID-19 
patients

Hypertension (+)
(n=103)
Med (min-max)

Hypertension (-)
(n=157)
Med (min-max)

p

Blood leukocyte count, ×103/uL 6.1 (1.06-16.6) 5.3 (1.1-13.8) 0.002

Neutrophil count, ×103/uL 4 (1.5-14.6) 3.4 (0.5-12.4) 0.001

Lymphocyte count, ×103/uL 1.2 (0.2-5.4) 1.3 (0.1-3.4) 0.880

Platelet count, ×103/uL 198 (±64) 193 (±66.5) 0.526

ALT, U/L 26 (8-165) 24 (7-171) 0.591

AST, U/L 30 (10-239) 25 (11-141) 0.016

Albumin, g/dL 3.7 (2-4.7) 4 (1.9-5) 0.002

LDH, U/L 255 (153-977) 242.5 (125-770) 0.002

Creatinine, mg/dL 0.9 (0.6-13) 0.8 (0.5-7.8) <0.001

GFR, 74 (2-107) 98 (6-150) <0.001

CRP, mg/L 54 (0.1-325) 21 (0.1-261) <0.001

Procalcitonin, ng/mL 0.35 (0.01-77) 0.22 (0.01-31.2) 0.007

Serum ferritin, ng/mL 256 (11.6-11.472) 224 (2-21.130) 0.136

D-dimer, ng/mL 260 (100-3.940) 245 (30-2.195) 0.029

Fibrinogen, mg/dL 400 (145-547) 391 (98-832) 0.934

PT, s 15.8 (13.2-40) 15.6 (13.6-33.4) 0.248

aPTT, s 34.4 (24.2-80.6) 34.05 (24.5-48.9) 0.179

Computed tomography

Mild , n (%)

Moderate/severe, n (%)

20 (22)

71 (78)

44 (32.1)

93 (67.9)
0.09

COVID-19: Coronavirus disease-2019, SD: Standard deviation, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, LDH: Lactate dehydrogenase, GFR: 
Glomerular filtration rate, CRP: C-reactive protein, PT: Prothrombin time, aPTT: Activated partial thromboplastin time
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Discussion 
In our study in which hypertensive and non-hypertensive patients 
were compared, it was found that the rates of severe clinic, ICU 
hospitalization and mortality were significantly higher in the 
hypertensive group. In the logistic regression analysis performed 
in the study population, age >65 years, presence of dyspnea, 
high fever, saturation <90% were determined as risk factors for 
severe clinic. Previous clinical studies on SARS and Middle East 
respiratory syndrome patients have shown that HT is a risk factor 
for increased mortality in infected patients (13-15). Similar results 
were obtained in many studies conducted with COVID-19 
patients (16,17). Cytokine storm seen in COVID-19 patients 
may be one of the reasons for the increase in disease severity in 
hypertensive patients. In studies, cytokine storm caused by the 
increase of cytokines such as IL-6, TNF-α, and IL-7 has been 
found to be associated with clinical worsening of COVID-19 
patients (18,19). In some previous studies, it has been shown 
that the increase in cytokines causes HT to deteriorate (20). 

In our study group, the mean age of COVID-19 patients was 
54.1±15.5 years, and the frequency of HT was 39.6%. In the 
national cross-sectional epidemiological study in Turkey, HT 
prevalence in the adult population was determined to be 31.8% 
(21). In a study that included 320 COVID-19 patients with a 
median age of 62 years, HT was found to be at a rate of 36.5% 
(12). In another study including 1.099 COVID-19 patients 
with a median age of 47 years, the prevalence of HT was 15% 
(10). It was observed that the prevalence of HT in COVID-19 
patients increased in parallel with the increase in the average age 
of patients. Among the comorbid diseases seen in COVID-19 
patients in our study group, DM, CVD and CRF rates were 
found to be higher in hypertensive patients than in non-
hypertensive patients. In previous studies, it was reported that 
other comorbidities were observed at a higher rate in COVID-19 
patients with HT (12,22). It was thought that higher rates of 
comorbidities and higher average age in hypertensive COVID-19 
patients had a negative effect on the prognosis of the disease. The 
determination of advanced age as a risk factor for severe clinic in 
the logistic regression analysis performed in the study population 
supports this. 

As in many previous studies (22,23), fever, cough and dyspnea 
were found to be the most common symptoms in our study. In 
our study, no significant difference was found in the rates of 
symptoms between hypertensive patients and non-hypertensive 
patients. Only sore throat was found to be statistically 

significantly lower in hypertensive patients. It should be kept in 
mind that patients may also have gastrointestinal symptoms such 
as diarrhea, as well as respiratory tract symptoms. In a previous 
study, it was reported that diarrhea was detected at a higher rate 
in hypertensive patients compared to non-hypertensive patients 
(12). In another study conducted with 110 COVID-19 patients, 
the rate of dyspnea in hypertensive patients was found to be 
statistically significantly higher (22).

In our COVID-19 patients, the rates of those who were 
desaturated, those who received oxygen therapy, and those who 
received non-invasive and invasive mechanical ventilation were 
higher in hypertensive patients compared to non-hypertensive 
patients. In a previous study conducted with 310 COVID-19 
patients, it was reported that both non-invasive and invasive 
mechanical ventilation were applied at a higher rate in 
hypertensive patients (12). In a study involving 2.877 COVID-19 
patients, the rate of invasive ventilation in hypertensive patients 
was significantly higher than in non-hypertensive patients (16).

When we evaluated the laboratory findings of our hypertensive 
COVID-19 patients, it was found that neutrophil count, 
AST, LDH and creatinine levels of hypertensive patients 
were significantly higher than the levels in non-hypertensive 
patients. The median albumin and GFR values were statistically 
significantly lower in patients with HT. In a previous study 
conducted with 310 COVID-19 patients, a significant increase 
was detected in blood leukocyte and neutrophil count, neutrophil/
lymphocyte ratio, alanine aminotransferase, AST and LDH levels 
in hypertensive patients compared to non-hypertensive patients 
(12). In another study, blood leukocyte count was found to be 
significantly higher in hypertensive patients, but lymphocyte was 
lower (22).

When we evaluated our patients according to lung CT findings, 
the rate of moderate/severe CT involvement was found to be 
higher in hypertensive COVID-19 patients than in non-
hypertensive patients, although not significant. In a study in 
which previously performed lung CTs were evaluated with the 
scoring system, it was found that lung CT scores were higher in 
the HT group. Again, in this study, CT scores of the left upper 
lobe, right upper lobe, right middle lobe and right lower lobe 
were found to be significantly higher in patients with HT than 
in patients without HT (17).

Our study has some limitations. The most important limitation 
is that it is a single center, retrospective study. Other limitation is 

Table 3. Logistic regression analysis of risk factors affecting severe clinical rates

Variables Wald OR (95% CI) p

Age >65 11.663 1.061 (1.026-1.098) 0.001

Fever 4.404 1.655 (1.034-2.649) 0.036

Presence of dyspnea 6.366 1.856 (1.148-3) 0.012

Saturation <%90 9.339 3.379 (1.548-7.377) 0.002

CI: Confidence interval, OR: Odds ratio
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that factors such as smoking and obesity, which might affect the 
clinical severity of the patients, were not taken into consideration.

Conclusion 
Our study has shown that COVID-19 patients with HT have a 
more severe clinical course and a poor prognosis. Follow-up and 
treatment of hypertensive patients should be done more carefully 
in accordance with current guidelines, considering the risk of 
poor prognosis.
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