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Does Hypertension Alone Increase Mortality in Young Hypertensive Patients
Having COVID-197? Single Center Retrospective Study of 100 Patients

COVID-19 lu Geng Hipertansif Hastalarda, Hipertansiyon Tek Basina Mortaliteyi Artirir
Mi? 100 Hasta ile Tek Merkez Retrospektif Calisma

Mustafa KUZEYTEMIiZ*

oz
Amag: Hipertansiyonun, tek bagina COVID-19 bulgularinin siddeti ve COVID-19 kaynakli mortalite i¢in bagimsiz bir risk faktorii olup
olmadig1 hala agik degildir. Bu ¢aligmada, dnceden hipertansiyonu olan ve olmayan COVID-19 hastalarini klinik 6zellikler ve laboratuvar
Olgtimleri agisindan karsilastirarak hipertansiyonun tek bagina COVID-19 seyrine etkisini aragtirmak amaglandi.

Araclar ve Yontem: Onceden hipertansiyonu olan ancak baska higbir kronik hastaligi olmayan 45 yasindan kiigiik 50 COVID-19 hastasi,
50 normotansif COVID-19 hastasiyla karsilastirildi. Tiim hastalar aymi tedavi protokoliinii aldi. Gruplar arasinda semptomlarin sikligi,
inflamatuvar belirteglerin kan diizeyleri, hastanede kalis siiresi, yogun bakim iinitesi(YBU) gereksinimi ve 6liim oranlar1 karsilastirildi.
Bulgular: Hipertansif grupta normotansif grupla karsilastirildiginda tepe 16kosit sayis1 (8,1£2,7x103/mm?® vs. 6,9+1,9x10%/mm?, p=0.012),
tepe C-reaktif protein (52.7+9.7mg/L vs. 18.9+3.7mg/L, p=0.024), ve tepe eritrosit sedimentasyon hizi (55.5+5.7 mm/h, vs. 33.4+5.1
mm/h, p<0.01) anlamli derecede yiiksekti ( tim degerler sirasiyla). Hastanede yatis siiresi hipertansif grupta normotansif gruba gére 6nemli
oranda uzundu (hipertansif gruptall+2.4 giin; normotansif grupta 9.1+2.2 giin, p=0.001).

Sonug: Hipertansiyonu olan COVID-19 hastalari, hipertansiyonu olmayan COVID-19 hastalarina kiyasla daha yiiksek seviyelerde
inflamatuar belirteglere, daha yiiksek troponin seviyelerine ve daha uzun hastanede kalis siirelerine sahiptir. Goriildiigiine gore hipertansif
hastalar normotansif olanlara gore COVID-19 enfeksiyonunu daha siddetli gegirme egilimindedir.

Anahtar Kelimeler: COVID-19; hipertansiyon; mortalite; SARS-CoV-2
ABSTRACT

Purpose: Whether hypertension is an independent risk factor for the severity of COVID-19 symptoms and COVID-19 mortality is still
unclear. In this study, it was aimed to investigate the effect of hypertension independently in the course of COVID-19 by comparing clinical
characteristics and laboratory measurements in COVID-19 patients with and without preexisting hypertension.

Materials and Methods: Fifty COVID-19 patients under the age of 45 with preexisting hypertension without accompanying chronic
diseases were compared with 50 normotensive COVID-19 patients. All patients received the same treatment protocol. The frequency of
symptoms, blood levels of inflammatory markers, length of hospital stay, intensive care unit (ICU) requirement, and mortality rates were
compared between the groups.

Results: Peak leukocyte count (8.1£2.7 x 103/mm?® vs. 6.9+1.9x10%mm?, p=0.012), peak C-reactive protein (52.7+9.7mg/L vs. 18.9£3.7
mg/L, p=0.024), and peak erythrocyte sedimentation rate (ESR) (55.5+5.7 mm/h, vs. 33.4+5.1 mm/h, p<0.01) were significantly higher in
hypertensive patients compared to normotensive ones (all values respectively). Hospital stay duration was significantly longer in
hypertensive patients than the normortensive ones. (hypertensive group 11+2.4 days; normotensive group 9.1+2.2 days, p=0.001).
Conclusions: COVID-19 patients having hypertension have higher levels of inflammatory markers, higher levels of troponin, and longer
hospital stay compared to COVID-19 subjects without hypertension. It appears that hypertensive patients tend to have a more severe
COVID-19 infection than normotensive patients.
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INTRODUCTION

COVID-19 was first reported in Wuhan, Hubei Province,
China on 31 December 2019.12 As of 10 November 2020,
there have been 51 million confirmed cases of COVID-19
reported worldwide, with 1.2 million deaths. Lack of a
specific antiviral treatment is considered to be the main

cause of increased mortality.

According to the evidence, older people with comorbid
cardiovascular diseases, hypertension, and diabetes are at
risk of developing severe COVID-19 requiring intensive
care.> Hypertension was found to be the most common
comorbid disease in initial reports from Wuhan, China.#
However, COVID-19 patients with hypertension commonly
have older age or additional comorbidities which can, in
turn, lead to poor prognosis.t%-'? Therefore, whether
hypertension itself contributes to severe COVID-19 and its
impact on mortality from COVID-19 is still a matter of

clarification.

This retrospective study aimed to compare COVID-19
patients with and without preexisting hypertension in terms
of clinical findings and laboratory measurements.

MATERIAL and METHODS

This retrospective study was performed using the data of
COVID-19 patients with hypertension who admitted to our
institute from April 1 to May 30, 2020. The local ethics
committee approved this study (Approval no: 2020/45-33
date: 07.05.2020) that was conducted in accordance with the
Helsinki declaration. Written informed consent was obtained
from all patients. COVID-19 diagnosis was confirmed by
both Polymerase chain reaction (PCR) and chest computed
tomography (CT).

Fifty subjects aged <45 years, who had preexisting
hypertension without other chronic medical disorders, were
compared with 50 age- and gender-matched normotensive
COVID-19 patients who had no chronic medical diseases.
All patients had hypertension diagnosis previously and were
under anti-hypertensive treatment with various types of anti-

hypertensive agents being followed by cardiology and

internal medicine outpatient clinics. In their medical history,
all these hypertensive subjects had the diagnosis of primary
hypertension after undergoing several laboratory, imaging

and other investigations to exclude secondary hypertension.

All patients received the same treatment protocol according
to the interim guidelines established by the Turkish Ministry
of Health. During the treatment, clinical and laboratory

findings were followed.

Clinical features and laboratory test results monitored during
hospitalization were taken from the institutional digital
database. The difference between hypertensive and
normotensive COVID-19 patients in terms of the frequency
of symptoms, blood levels of inflammatory markers,
duration of hospital stay, and the rate of ICU requirement
was accepted as the primary outcome.

Statistical Analysis

All statistical analyses were performed by using SPSS 24.0
(IBM Corp. Released 2011. IBM SPSS Statistics for
Windows, Version 20.0 Armonk, NY: IBM Corp.).

Continuous variables with normal distribution were
expressed as meanzstandard deviation (SD), and continuous
variables without normal distribution were expressed as
median and interquartile range (IQR). Categorical data were
expressed as absolute values and percentages. Shapiro-Wilk
test was used to test the normal distribution. Differences in
continuous variables between groups were determined by
students' t-test or Mann-Whitney U-test for variables with or
without normal distribution, respectively. Categorical
variables and proportions were analyzed by the chi-square
test. Statistical significance level was accepted as p < 0.05.

RESULTS

Fifty patients with COVID-19 and hypertension (mean age
37.445.5 years, 56% male) and 50 age-matched COVID-19
patients without hypertension (mean age 37.345.5 years,
54% male) were included in this study. Body mass indices

were comparable in both patient groups (21.0<1.1 kg/m? for
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hypertensive group, 20.6+0.9 kg/m? for normotensive group,
p=0.34).

In the hypertensive group, the patients used ACE inh/ARB
in 14 cases (28%), calcium channel blocker in 26 cases
(52%), beta-blocker and a diuretic in 10 subjects (20%). All
patients’ blood pressures were under control of 110+4
mmHg. During the in-hospital treatment phase, all subjects
continued having their anti-hypertensive treatment as

previously.

Age, gender, and body weight were statistically similar in
both groups. The groups were also similar concerning the
agents used for the treatment of COVID-19 (Table 1).

Table 1. Clinical characteristics of study subjects

Variables Hypertensive Normotensive

(n=50) (n=50)
Age(year) 37.4+5.5 35.9+6.1 0.872
Gender (male) 28 (56%) 27 (54 %) 0.841

Agents used for COVID-19

nHydeyCh'omq”'”e' 50 (100%) 50 (100%) 0.999

Favipiravir, n 48 (96%) 48 (96%) 0.999
LMWH, n 50 (100%) 48 (96%) 0.495
Azithromycin, n 50 (100%) 50 (100%) 0.999
Antibiotics, n 30 (60%) 20 (40%) 0.161
Symptoms

Fever, n 50 (100%) 50 (100%) 0.999
Cough, n 44 (88%) 45 (90%) 0.269
Dyspne, n 40 (80%) 38 (76%) 0.810
Sore throat, n 16 (32%) 20 (40%) 0.532
Hedache, n 22 (44%) 20 (40%) 0.840

Data are presented as mean+standard deviation for continuous variables and
frequency (percentage) for categorical variables.
LMWH: Low-molecular-weight heparin

Additional to the drugs for COVID-19, some patients (30
cases in hypertensive arm, 20 in normotensive arm) in both
groups received second antibiotics, such as amoklavin and

ciprofloxacin for pharyngitis, tonsillitis, and cystitis.

Table 2 shows laboratory measurements throughout the
hospital stay. Peak leukocyte count (8.1+2.7 x 103/mm3 vs.
6.9£1.9 x 10%mm3, p=0.012), peak C-reactive protein
(52.74£9.7 mg/L vs. 18.9+£3.7 mg/L, p=0.024), and peak
erythrocyte sedimentation rate (ESR) (55.5+5.7 mm/h, vs.
33.445.1 mm/h, p<0.01) were significantly higher in

hypertensive patients compared to normotensive ones.
Moreover, peak D-dimer (1490+260 ng/mL vs. 610+63
ng/mL, p=0.025), and peak troponin | (18.6+4.9 ng/mL vs.
4.6£1.1 ng/mL, p= 0.048) were significantly higher in
hypertensive patients than the normotensive ones. The
frequency of the symptoms and rate of the ICU requirement
were found to be similar. However, the hospital stay duration
was significantly shorter in normotensive subjects than the
hypertensive subjects (9.1+2.2 days, vs. 11.7+2.4 days,
p=0.001).

Table 2. Comparison of outcomes

Biochemistry Hypertensive Normotensive
Parameters (n=50) (n=50)

Leukocyte count,

103/mm3 8.1+2.7 6.9+1.9 0.012
Hemoglobin

(mg/dI) 13.5+1.8 13.2+1.8 0.398
Hematocrit, % 40.4+4.7 38.845.5 0.140
Peak C-reactive

protein, mg/L 52.7£9.7 18.9+3.7 0.024
ESR, mm/h 55.5+5.7 33.445.1 <0.001
Fasting glucose, 90.8+9.6 88.9:8.8 0.634
mg/dL

Creatinine, mg/dL 0.95+0.6 0.76+0.18 0.036
AST, U/L 24.6+10.8 26+9.4 0.515
ALT, U/L 36.1+2 31.9+14.2 0.230
D-dimer, ng/mL 1490+260 610+61 0.025
Peak Creatine

Kinase (CK), U/L 117+50 96437 0.017
Peak Troponin |, 18.6:496  4.6+3.1 0.048
ng/mL

Peak Pro-BNP 62.3+30.1 63.5+66.6 0.908
ICU requirement, n 2 (4%) 1 (2%) 0.558
Death, n 0 (0%) 0 (0%) 0.999
LOS, days 11.7+2.4 9.1+2.2 0.001

AST: Aspartate aminotransferase ALT: Alanine transaminase BNP: Brain
natriuretic peptide, ESR: Erythrocyte sedimentation rate LOS: Length of stay
ICU: Intensive care unit

DISCUSSION

This retrospective study shows that patients with COVID-19
and hypertension have higher blood levels of inflammatory
markers, higher troponin | concentrations, higher D-dimer
and longer hospital stay compared to those without
hypertension despite similar symptomatology. However, the
ICU requirement rate, indicating disease severity, is similar

in hypertensive and normotensive COVID-19 patients.
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Many studies have shown that there is a close relationship
between the elevation of the above-mentioned acute phase
reactants and the severity and prognosis of COVID-19. For
example, Xiaomi et al. in their study with 298 COVID-19
patients (84 died, 214 recovered) in Wuhan / China reported
that CRP is an independent marker showing the severity of
the disease and poor prognosis. With a cut-off value of 41.4,
CRP exhibited sensitivity of 90.5%, specificity of 77.6%,
positive predictive value of 61.3%, and negative predictive
value of 95.4%. Subgroup analysis revealed that CRP
remained robust in accuracy in adverse outcome prediction
in patients with different disease severity. In a study of Ying
Xu et al. conducted with 72 COVID-19 patients, D-dimer
levels were examined. The D-dimer levels of COVID-19
patients gradually increased with the aggravation of the
disease, and the levels of ordinary type (n = 14), severe type
(n =49), and critical type (n = 9) were 0.43 (0.22, 0.89), 0.66
(0.26, 1.36), and 2.65 (0.68, 15.45) mg/L, respectively, with
statistically significant difference (P < 0.05). Compared with
the normal D-dimer group, of the patients in the D-dimer
elevated group, the levels of WBC, hs-CRP at admission
were significantly higher [WBC (x109/L): 7.16 (5.55, 9.75)
vs. 5.25 (4.59, 6.98), hs-CRP (mg/L): 27.9 (3.4,58.8) vs. 1.3
(0.8, 6.6), with significant differences (P < 0.05). In our
study, we observed that the acute phase reactants excessively
increased in the hypertensive group. Therefore, COVID-19
is more severe in this group, and thus, the length of hospital

stay is prolonged.

Several reports have revealed that patients with preexisting
cardiovascular diseases are at high risk for complications of
COVID-19.1315 Although the cause of the increased
complication rates from COVID-19 in this population is not
clear, the clustering impact of hypertension, diabetes,
smoking, male gender, and obesity are considered to have
roles in poor results in patients with simultaneous COVID-
19 and cardiovascular diseases. %!’ One of the initial studies
conducted by Huang et al. showed that the most common
comorbidities accompanying COVID-19 were hypertension
(30%), diabetes (19%), and coronary heart disease (8%).18
Diabetes, hypertension and cardiovascular disease were
found to be related to ARDS in COVID-19 patients.*® About
75% of patients who have died because of COVID-19 in

Italy had hypertension.?® However, it is controversial
whether a causal relationship can be established between
severe COVID-19 and hypertension because hypertension is
more common in older people, and they are at risk of
developing severe COVID-19. Therefore, it is not yet clear
whether high blood pressure alone is a risk factor for the
development of severe COVID-19. To diminish any
confounders that might have an impact in developing severe
COVID-19 such as older age, cardiovascular diseases,
immunosuppression, and chronic inflammatory diseases,
subjects younger than 45 years old and those without any
chronic medical disorders except for the hypertension were
included in this retrospective study.

According to our findings, in COVID-19 patients with
preexisting hypertension, with high inflammatory indicators
compared to normotensive COVID 19 patients, the
parameters such as C-reactive protein, erythrocyte
sedimentation rate and leukocyte count were higher.
Moreover, hospital stay, which may somewhat reflect the
severity of the disease, is longer in these subjects compared
to their normotensive counterparts. However, the rates of
ICU requirement, another surrogate of severe COVID-19,
were statistically indifferent between the two groups,
although the numbers of patients admitted to ICU was higher
in hypertensive group. There is no difference between the
groups in terms of ICU requirement rate. The reason for this
can be explained by the relatively small sample size. With
this in mind, we speculate that preexisting hypertension,
alone, might be a factor for developing/having severe
COVID-19.

Accumulating data support our findings concerning the role
of preexisting hypertension in development of severe
COVID-19. A pooled analysis of COVID-19 patients with
hypertension has shown that hypertension was linked to a
roughly 2.5 fold increase in mortality from COVID-19.2!
The COVID-19 severity was found to be related to
hypertension, diabetes and high cholesterol levels according
to a recent meta-analysis of 54 articles.?? Although a clear
association between COVID-19 and hypertension cannot be
established, the changes of pathophysiology including
cardiac (especially in left) hypertrophy and fibrosis may
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precipitate cardiac damage during COVID-19, and make the
subject more susceptible to SARS-CoV-2.22 The higher
troponin | levels observed in hypertensive COVID-19
subjects in our study support this consideration. However,
there is still a need for more extensive prospective studies to
address the role of hypertension in severity of the COVID-
19.

Some limitations should be mentioned for our study. First of
all, the number of cases is not high, so there may not have
been a significant difference between the study groups in

terms of mortality and ICU requirement rates.

Second, it is a retrospective study that cannot exclude
potential biases. Finally, patients were not followed up after
hospital discharge to see any potential impact of
hypertension on the long-term follow-up of COVID-19

cases.

In conclusion, findings of this study provide important
evidence regarding the effect of preexisting hypertension on
the severity of the COVID-19. Our findings show that
patients with COVID-19 and hypertension have higher
inflammatory markers such as troponin, and longer hospital
stay duration compared to COVID-19 patients without
hypertension. It appears that hypertensive COVID-19
patients suffer from more severe COVID-19 than
normotensive ones. However, further research is needed to
indicate whether there is a causal relationship between
hypertension and severe COVID-19.
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