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Abstract

Background: On January 30, 2020, the 2019 coronavirus epi2®ii@-nCoV) was assessed as
potentially harmful to humans by the World Health Organization (WHO)h©®same date, the WHO also
stated that 7,818 cases had been reported and 170 deaths haecbeded. On March 11, 2020, WHO
published that the coronavirus disease outbreak was categorized amsleamjr. (WHO, 2021) The
Indonesian state recorded that the first Indonesian citizen who was dadecget! with COVID-19 came
from Depok City on March 2, 2020 COVID-19 patients with comorbidomnorbid diseases have a higher
mortality rate compared to patients without congenital diseases. Onemsdsheommon comorbidities
found in COVID-19 patients is hypertension. The prevalence of COVIpatignts with hypertension
reached 56.6%.

Keywords: Hypertension, Mortality, Coviti9

1. Introduction

Coronavirs is an infetious disasethat targés the human repiratory syste cawsed by Seere Acute
Respiratory SyndromeCoronavirs-2 (SARS-CoV-2).(Rothan & Byraiddy, 2020) This disseoriginated in
China, preisdy in Wuhan City, in lateDecembea 2019, whee the Chinese govenment found nev pnaimonia
cass with inknown cases. Basd on theresuts of eidemiological stulies, it is thoght that thee is a link
between this disaseand animals (zoonosis). Tihinesestatedetermined that thetrigger for theincident was the
new coronavirs. Which wenow know as SARS-CoV-2 (1)

On 30 Janary 2020, the2019 coronavirsl (2019-nCoV) pidemic was ratd as potatially dangeous to
humans by th&Vorld Health Organization (WHQO). On treamedate WHO also stai that 7,818 casehad ben
reported and 170 daths had ben recorded. On 11 March 2020, WHO plishel that thecoronavirs disase
outbreak was catgorised as a pandric.(WHO, 2021) Theowtry of Indonaia reeorded thediscovey of thefirst
Indonesian citizen who was delared infected with COVID-19 from Dgok City on 2 March 2020 (1).

In comorbid hypgension, thee is increasel expression of ACE2 receptors, making it morsusceptible to
COVID-19 infection. Thevascuar systen, dectrolyte balanceand blood presue areregulated by ACE2. SARS-
CoV-2 wising ACR receptors resuts in reduced dfectiveness of ACE2 which inhibits théormation of angiotesin
thus disrypting blood presure homedstatis and casing vasoconstriction and worsag thecondition of high blood
pressue.6 In SARS-CoV-2 infetion, angiotasin Il in lung tisse increases so that vasdar pemeability also
increases which can reut in pumonary oelema charactésed by pnemonia and shortres of brath. This can
lead to Acue Respiratory Distres Syndrom@ARDS) with a risk of dath. In patiats with comorbid hypgension,
there can bammunedisordes that casecytokinestorms, lading to complications of nfii-organ failue leading
to deaath (2).

This study aims to deermine the magnitude of therelationship béween hypetension and COVID-19 deh
by calcuating theHazard Ratio Adjsted (HRAdjusted), after beng controllel with confounding variabls, naméy
othe variables that can intdere with therelationship béveen comorbid hypeension and dath in COVID-19
case. This can provide sciatific basis in prioritising theprevention of COVID-19 in grops of p@ple with
hypetension.
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This literature review was madey collecting, reviewing, and citing riated journals. Thejournals wee
obtainal through sarches from theGoogleScholar and Famed search egines. Thekeywords el in thesearch
include"Hypertension”, "Covid-19 mortality”. Thgurnals sed were published in therangeof 2015-2023. From
thesearch reuts, 15 jounals wee obtainel and reiewed.

3. Result

Theliterature search throgh thedata basebtainel 15 articles that will bereviewed in this staly. A summary
of thearticles reviewed in this staly can beseen in Tablel.

Tablel Sunmary of articls reviewed

Title Author Objective Design Sampling Main Finding
Relationship Choirunnisaa, Helda, To determine the Case-control analytic 688 samples The results of bivariate analysis
between 2021 (3) relationship study using secondary showed that patients withCovid-
Hypertension and between data from the 19 patients who have
Mortality of hypertension with epidemiological hypertension have a risk of 9.15
Covid-19 Patients mortality of Covid-  tracing (PE) of the (95%CI 5.80-14.74) times to
in South 19 patients in South Tangerang City experience death compared to
Tangerang South Tangerang Health Office in Covid-19 patients who do not
March 2020-July have hypertension
2021. South
Tangerang in March
2020-July 2021.
The Relationship Luciyati et al, 2023~ To analyse the Cross sectional 117 people  Data were analysed using the Chi-
between (€8] association of Square Test which was conducted
Hypertension and hypertension with using SPSS 25 software. There is
Mortality Rate of the mortality rate of no relationship between
Covid-19 Patients covid-19 patients at hypertension and mortality of
at RSUD DR. RSUD dr. Slamet COVID-19 patients (p=0.0870).
Slamet Garut in Garut in 2020-2021.
2020-2021
Associations of Waulandari et al, 2021 To determine the Retrospective cohort 1918 samples COVID-19 cases with comorbid
Comorbid 2) magnitude of the hypertension have a 2.2 times risk
Hypertension with association between of death compared to COVID-19
Mortality in hypertension and cases without comorbid
Confirmed Cases COVID-19 death by hypertension (HR 2.2 Pv < 0.001
of COVID-19 in calculating the 95% CI 1.66-3.87) after
DKI Jakarta, Hazard Ratio controlling for confounding
March-August Adjusted variables of comorbid chronic
2020 (HRAdjusted), after renal failure, age group, clinical
controlling for symptoms of shortness of breath,
confounding malaise and pneumonia.
variables, namely
other variables that
can interfere with
the relationship
between comorbid
hypertension and
death in COVID-19
cases.
Association of Rodilla et al, 2020 (4) The main objective A cross-sectional, 12226 Multivariate analysis showed that
Hypertension with of this study was to  observational, patients after adjusting for gender (male,
All-Cause analyse whether HT  retrospective, OR: 1,5, p=0.0001), age tertile
Mortality is an independent multicentre study (second and third tertile, OR: 2.0
among risk factor for of analysing 12226 and 4.7, p=0.0001), and Charlson
Hospitalized death as a hard patients Comorbidity Score index (second
Patients with endpoint in patients  requiring and third tertile, OR: 4.7 and 8.1,
COVID-19 hospitalised for hospitalisation in 150 p=0.0001), hypertension was

SARS-CoV-2 in
Spain. More
specifically, it
sought to examine
the effect of
previous treatment

health centres in
Spain included in the
national SEMI-
COVID-19

Network

significantly predictive of all-
cause mortality when this
comorbidity was treated with
angiotensin converting enzyme
inhibitors (ACEI) (OR: 1.6,
p=0.002) or other than renin-
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with ACEI/ARB on
these patients. In
addition, the
relationship
between HT and
ACEI/ARB and
admission and/or
assisted intensive
care unit (ICU)
ventilation was
analysed.
ventilation analysed

angiotensin inhibitors. enzyme
inhibitors (ACEI) (OR: 1.6, p =
0.002) or other than renin-
angiotensin-aldosterone blockers

Association of Gao et al, 2020 (5) To determine Retrospective 2877 patients Results showed that patients with
hypertension and whether RAAS inhibitor use tended to have
antihypertensive hypertension a lower risk of death (relative risk
treatment with treatment affects the 0.65, 95% CI1 0,45-0,94, P =0,02).
COVID-19 mortality of patients
mortality: a diagnosed with
retrospective coronavirus disease
observational 2019 (COVID-19).
study
Association of Deng et al, 2021 (6)  To determine the Restrospective 337 patients  Patients with hypertension showed
Hypertension with association between a significantly higher proportion of
Severity and hypertension and severe cases (69 [61.6%,
Mortality in severity/death in 95%Cl:52.5%-70.8%] vs. 117
Hospitalized hospitalised patients [52.0%, 95%CI:45.4%-58.6%] in
Patients with with COVID-19 in severe patients and 23 [19.3%,
COVID-19 in Wuhan, China. 95%CI:12.9%-28.1%] vs. 27
Wuhan, China: A [12.0%, 95%CI:7.7%-16.3%] in
Single-centered, critical patients, p=0.0014) and a
Retrospective higher mortality rate. 27 [12.0%,
Study 95%CTI: 7.7%-16.3%] in critical
patients, p=0.0014) and higher
mortality rates (20 [17.9%,
95%CI: 10.7%- 25.1%] vs. 20
[8.9%, 95%CI: 5,1%-12,6%,
p=0,0202). In addition,
hypertensive patients showed
abnormal levels
of various indicators, such as
lymphopenia, inflammation, heart,
liver, kidney, and lung function on
admission. The hypertensive group
still showed higher levels of TnT
and creatinine towards hospital
discharge.
Hypertension and Oliveira et al, 2023 The aim of this Retrospective 134 patients Two hundred and two
Risk Factor to 7) study was to assess consecutive patients were
Mortallity in whether admitted for mild or moderate
Coronavirus hypertension is COVID-19-related ARDS and
Disease (Cuvid- considered a risk were included in this study. The
19) factor for mortality mean age of the studied
in adult patients population was 69.1 + 14.8
with COVID-19 years. Of these, 130 patients
hospitalised for (64.4%) were male. The mean
acute respiratory BMI was 29.9 £ 6
distress syndrome kg/m2.Hypertension occurred in
(ARDS). 134 patients, equivalent to 67%
of the studied population. 35.8%
of patients had diabetes and
10.45% had dyslipidaemia.
Among the hypertensive patients,
58 (74%) died, with a relative
risk of 1.45 (C1 0.96-2.2).
The effect of Isik, et al 2022 (8) In this study, we Retrospective 1897 patients  In multivariable analysis, ResHT
resistant aimed to examine was independently associated

hypertension on
in-hospital
mortality in
patients

the influence of in-
hospital ResHT on
mortality in patients
hospitalised for

with a significantly increased
risk of inpatient

death due to COVID-19, while
no significant increased risk was
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hospitalized with COVID-19. observed with RegHT

COVID-19 [respectively, Odds Ratio (OR) =
2.013, Confidence Interval (CI)
1.085-3.734, p=0.026 and
OR=1.194, C10.795-1.794,

p=0.394].
COVID-19 Huang et al, 2020 (9)  This study aims to  Retrospective 310 patients The number of neutrophils and
patients with explore the lactate dehydrogenase,
hypertension have influence of fibrinogen,and D-dimer levels in
more severe hypertension on hypertensive patients were
disease: a disease progression significantly higher than those in
multicenter and prognosis in non-hypertensive patients (P <
retrospective patients with 0.05). However, multivariate
observational coronavirus disease analysis (adjusted for age and
study 2019 (COVID-19). sex) failed to show that

hypertension was an independent
risk factor.
COVID-19 mortality or severity.

The association between blood Geng et To determine the Study case 123 patients There is a significant relationship
pressure levels and mortality al, 2021 relationship between stage 3 hypertension

in critically ill patients with (10) between blood patients and the death of patients
COVID-19 in Wuhan, China: a pressure levels and when critical who suffer from
case-series report mortality of Covid-19

critically ill patients
with Covid -19

Symptoms and comorbidities Adisas To identify risk Retrospective cohort 8393 samples Multivariate data analysis with
affecting mortality of COVID-19  mita & factors that increase logistic regression found that male
positive patients in East Jakarta, Drew, the risk of mortality gender increased the RR of
March-September 2020 2021 in the mortality by 2.15 (95% IK: 1.47-
(11) 3.14), age >60 years by 4.49 (95%

IK: 3.05-6.63), presence of
respiratory tract symptoms by 2.
17 (95% IK: 1.26-3.72), presence
of symptoms outside the
respiratory tract by 2.47 (95% IK:
1.43-4.29), history of hypertension
by 2.45 (95% IK: 1.46-4.10) and
history of chronic renal failure by
3.33 (95% IK: 1.27-8.68).

Symptoms and comorbidities Fanani  To examine the Retrospective 677 samples  The statistical test results showed a
affecting mortality of COVID-19 et al, relationship significant relationship between
positive patients in East Jakarta, 2022 between comorbidities (p=0.000),
March-September 2020 (12) comorbidities and cardiovascular disease (p=0.000),
mortality rates with hypertension (p=0.000), diabetes
COVID-19. mellitus (p=0.000) with the
Identifying the mortality rate of COVID-19
relationship of these patients. This study shows that
comorbidities will many COVID-19 patients die in
certainly help women aged 51-60 years, working.

educate comorbid
patients to be more

careful.
Factor Analysis of Mortality with ~ Satria  To analyze Retrospective 358 samples 358 patients were infected with
Covid-19 Comorbid Diseases etal, comorbid diseases COVID-19 and confirmed by nose
2020 as risk factors for and/or throat swabs. 66 patients
(13) death from COVID- (18%) died from COVID-19.
19 at Bhakti Dharma 60.6% were male (OR 1.87, P
Husada Hospital 0.041), 22.7% were >64 years old
Surabaya (OR 2.097, P 0.041), and 83.3%
had comorbid risk factors.
Diabetes mellitus (30.3%) (OR
4.348, P 0.000), and
cardiovascular disease (10.6%)
(OR 4.319, P 0.016) were the
highest risk factors for death in
COVID-19.
Hypertension as a Single Salha et Analyzed the risk Case control 322 samples COVID-19 patients died in the
Comorbidity is a Risk Factor for ~ al, 2023 factors for elderly as many as 151 people
COVID-19 Mortality: A Case- (14) hypertension in (93.8%), 83 women (51.5%) and
Control Study COVID-19 had comorbid hypertension 87
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mortality by
controlling for age
and gender.

people (54%). Comorbid
hypertension in the case group was
87 people (54.0%), while the
control group was 24 people
(14.9%). Hypertension has a
significant relationship with
COVID-19 mortality (p=0.000)
with OR 6.711. The conclusion of
this study is that COVID-19
patients with a single comorbid
hypertension have a 6 times higher
risk of dying than other patients of
the same age and gender.

Risk of hospitalization and
mortality associated with
uncontrolled blood pressure in
patients with hypertension and
COVID-19

Zhou et The role of

al,
2021(1
5)

uncontrolled blood
pressure (BP) on the
severity of COVID-
19 in hypertensive
patients is unclear.
We evaluated the
association between
uncontrolled blood
pressure and the risk
of hospitalization
and/or mortality in
patients with
hypertension from a
large integrated
healthcare system in
the US.

12548
patients

Retrospective cohort

Among 12,548 hypertensive and
COVID-19 patients (mean age =
60 years, 47% male), 63% had
uncontrolled blood pressure
(>130/80 mm Hg) before COVID-
19. Twenty-one percent were
hospitalized or died within 30
years

days of COVID-19 infection.
Uncontrolled blood pressure was
not associated with higher
hospitalization or mortality.
(adjusted rate ratio for blood
pressure > 160/100 mm Hg vs <
130/80 mm Hg = 1.00 [95% CI:
0.87, 1.14]; blood pressure 140-
159/90- 99 mm Hg vs < 130/80
mm Hg =1.02 [95% CI: 0.93,
1.11]). These findings were
consistent across different age
groups, antihypertensive drug
treatment, as well as risk of
atherosclerotic cardiovascular
disease.
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4, Discussion

Choirwnnisaa, Hkla, 2021 (3) Theesuts of bivariateanalysis showe that Covid-19 patiets who had
hypetension wee at risk of 9.15 (95% CI 5.80-14.74) timexperiencing dath compare to Covid-19 patiets
who did not hav@ypeatension. Hypetension is an inflammatory diasecharactezed by enxdothdial dysfunction.
This can lad to an incrasel risk of se@erity and dath.17 In addition, hypeensive patients havehighe ACE 2
expression, which incrases therisk of death from Covid-19 infetion. ACE2 is a reeptor for thevirus that cases
Covid-19 which is fond in seeral speific organs that can caaorgan failue.

Luciyati ¢ al, 2023 (1) Wing Chi-Sgareanalysis, statistical analysisvealed that thee was no significant
corrdation bdween hypetension and mortality of COVID-19 paties, with a significancevalue of 0.087
(p>0.05). In somgatients, hypetension gaerally does not stand alonleut togeher with othe comorbidities, so
the relationship béwveen hypetension and mortality of patigs sidfering from COVID-19 indpendently is
difficult to deermine Theseresuts arealso in linewith research condated by Azhar €al who found that thee
was no riationship béwveen comorbid hypdension and theisk of deth in Covid-19 patiets. His reearch
revealed that thechanceof death for COVID-19 patiets who havecomorbid hypgension is 0.4 time greater
than thosevho do not dielt can besaid that Covid-19 patigs who haveomorbid hypgension havea chance
of dying almost qual to thechanceo stay aliveor recovae.

Wulandari & al, 2021 (2) COVID-19 casewith comorbid hypeension havea 2.2 tims risk of dath
compard to COVID-19 case withou comorbid hypgension (HR 2.2 Pv < 0.001 95% CI 1.66-3.87) mafte
controlling for confomding variable comorbid chronic rel failure, agegrowp, clinical symptoms of shortas
of breath, malaiseand pnamonia. Angiotasin-Conveting Enzyme2 (ACE2) binds to thes-protén of SARS-
CoV-2 so that theirus can ater cdls and relicate ACE2 receptors areabundant in thecardiovasclar systen,
nasopharink, and hgs. In case of comorbid hypeension, thee is an incrasal expression of ACR receptors,
making it moresusceptible to COVID-19 infection. Thebinding of SARS-CoV-2 with ACE resuts in reduced
expression of ACR on thecdl surface thus blocking thecdl's ability to reduce angiotesin Il to angiotasin.
The disrypted angiot@sin prodetion cawses thevasodilator #ect to not bemaximizel so that thecondition of
COVID-19 patieats with comorbid hypgension can beomemoresevere.

Rodilla @ al, 2020 (4) Mitivariateanalysis showethat afte adjusting for gade (male OR: 1.5, p=0.0001),
tertile age(second and third teile, OR: 2.0 and 4.7, p=0.0001), and Charlson Comorbidityxsdere(second
and third tetile, OR: 4.7 and 8.1, p=0. 0001), hyfamsion significantly prdicted all-catse mortality when this
comorbidity was trated with angiot@sin conveting enzymeinhibitors (ACH) (OR: 1.6, p=0.002) or othehan
renin-angiot@sin-aldosteone blockes (OR: 1.3, p=0.001) or angioigin Il receptor blockes (ARB) (OR: 1.2,
p=0.035). First, a pxéous diagnosis of HT incesal therisk of all-case mortality in COVID-19 patiats
requiring hospitalization by approximdie 20% and was indgendent of age and othe cardiovasclar
comorbidities, sich as hart failure and atrial fibrillation. In linewith most stdies, ou resuts siyport the
obsevation that COVID-19 patigs aregenerally olde and mordragilethan thegeneral popuation, as confirme
by theuseof different scora redlecting concurent chronic disases. In ou study popuation, weobseved that the
highe the Charlson correted Comorbidity Ind& score the highe the all-catse mortality. However, its speific
association beveen HT and COVID-19 mmains controvesial. Somestulies associat¢he presence of HT with
poore oucomes in COVID-19, wheeas othes conside HT only as a potgial confounding factor in theactial,
cawsal rdationship beween age cardiovasclar disexse and incrasal mortality from COVID19.

Gao ¢ al, 2020 (5) rsuts show that patigs with theuse of RAAS inhibitors tad to havea lowe risk of
death (rdative risk 0.65, 95% CI 0.45-0.94, P = 0.02). So farrehe little clinical evidence to swgest that
antihypetensivedrugs can affet theprognosis of COVID-19. Dspitethelack of evidence theEuropean Socigy
of Cardiology (E5C) Hypetension Coumcil recommeds physicians and patits shold contine treatment with
antihypetensivedrugs as sual theapy. Ou analysis showethat patiats with antihypgensivetreatment prior
to hospital admission had a lowmortality ratecompare to thosewithou hypetension tratment. These data
sypport theESC reommaendation that patigts shold not stop or changinéar antihypeatensivetreatment unless
instructed by a physician.

Deng d al, 2021 (6) Patigs with hypetension showe a significantly higheproportion of seere cases (69
[61.6%, 95%CI:52.5%-70.8%] vs. 117 [52.0%, 95%CI:45.4%-58.6%%drere patieits and 23 [19. 3%,
95%CI:12.9%-28.1%] vs. 27 [12.0%, 95%CI:7.7%-16.3%] in critical ptdigp=0.0014) and a highmortality
rate (20 [17.9%, 95%CI:10.7%-25.1%)] vs. 20 [8.9%, 95%CI:5.1%6%.p=0.0202). In addition, hypgensive
patients showd abnormal leels of variots indicators, sth as lympopeiia, inflammation, hart, liver, kidney,
and ling function at admission. Thaypeatensive groy still showel highe levels of TnT and cratinine
Neverthdess, hypetension was still an ingeendently associate risk factor of dath afte adjustment for theeffect
of bacteial infection (OR: 2.029, 95%CI: 1.035-3.976, p<0.05), and clinicians |dhpay moreattetion to

secondary bacteéal infection in thegrouyp with arteial hypatension rgarding thehighe CRP level. However,
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TnT and cratininelevels of thehypetensivegroy were unuswally highe than thosef the normotesivegroyp
during hospitalization and at thime of approaching dischargevhich implies that moreaggressive clinical
manageent regarding cardiac andmal injury may berequired for COVID-19 patiats with hypetension. It has
been obseved that componets of therenin-angiot&sin systen may play a pathogé rolein COVID-19 as
ACE2 acts diretly on hypetension and hypgensive disease Transmission of SARS-CoV-2.4 Thmalanceof
the RAS pathway may dermine the occurenceof tissie injury, especially to theheart and kidngs.20 Ou data
undeascoretheinfluenceof hypetension on theseverity of COVID-19, especially cardiac and meal injury

Oliveira ¢ al, 2023 (7) Two hodred and two consmtive patients wee admitted for mild or modeate
COVID-19-related ARDS and wee included in this staly. Themean ageof the popuation studied was 69.1 +
14.8 yars. Of thee 130 patiats (64.4%) wee male Themean BMI was 29.9 + 6 kg/m2. Hypension occured
in 134 patiats, euivalent to 67% of thestudied popuation. 35.8% of patiets had diabes and 10.45% had
dyslipidemia. Among théhypetensivepatients, 58 (74%) dig, with a réative risk of 1.45 (Cl 0.96-2.2).

Isik, & al 2022 (8) In mltivariable analysis, ReHT was indpendently associaté with a significantly
increasel risk of hospitalization for dgh dwe to COVID-19, whileno significant risk incresewas obseved with
RegHT [respectively, Odds Ratio (OR) = 2.013, Confideelnterval (CI) 1.085-3.734, p = 0.026 and OR = 1.194,
Cl1 0.795-1.794, p = 0.394]. R cawses macrovasdar and microvasdar end-organ (targeorgan) damage
leading to advese clinical oucomes. Macrovasdar damageis cawseal by vasclar calcification and artél
stiffness in a largenumbe of vessds. Carotid intimamedia thicknes incrases, aortic plages develop, and
peipheral arteial diseaseis sen. Microvasclar damageoccus throgh remodding of small arteies. The
magnitude of remodding is associa@ with a worseprognosis. It was obseed that themedia/lumen ratio
(eutrophic index of remodding) increasal in tissie sample taken from small artées. Microalbuminuria is
anothe vascuar complication of ReHT and is anaxrly biomarke. It indicates intrareal vasclar dysfunction.
Cerebral microangiopathy is a vadopathy in patiats with longterm ReHT. Systolic blood presue and signs
of hypetensivevascuopathy seh as pisepressue and peipheral and catral pusewavevelocity areassociate
with cerebral microangiopathy in patis with longterm ReHT.

Huang ¢ al, 2020 (9) Natrophil and lactatelehydrogenasecouwnts, fibrinog@, and D-dime levels in
hypetensivepatients wee significantly highe than in nonhypeeensivepatients (P < 0.05). Howeer, mutivariate
analysis (adjstad for ageand gade) failed to show that hypéension was an ingendent risk factor for COVID-
19 mortality or seerity. Increasing clinical data figest an association beeen worsaeing COVID-19 and
cytokine storms, sah as incrasel levels of IL-6, intaleukin-7, granlocytemacrophagecolony stimiating
factor, and tmor nerosis factor a. It's worth noting that previous clinical stalies havefound that incrases in
thesecytokines arealso associatewith thedevelopment of hypetension. An important)ampleis that IL-6 has
been obseved to beclosdy associatd with thepoor prognosis of patigs with COVID-19, which is also oraf
the important cytokine regulating the immune inflammatory reponsein hypetension. In addition, in
hypetensive patieits with COVID-19, de to an imbalancein the renin-angiot@sin systen (RAS), the
NADH/NADPH oxidasesysten may beactivat@l by excessive inflammatory ractions or largeamounts of
cytokines, resuting in cdl damageand vasoconstrictionxacebating ling damagén COVID-19 and lading to
a poor prognosis.

Geng ¢ al, 2021 (10) Thee is a significant riationship béwveen stage3 hypetension patiats and theleath
of patients whe critical who sifer from Covid-19. Adisasmita & Dwe, 2021 (11) Mitivariate data analysis
with logistic regression found that maleggende increasel the RR of mortality by 2.15 (95% IK: 1.47-3.14), age
>60 years by 4.49 (95% IK: 3.05-6. 63), geace of respiratory tract symptoms by 2.17 (95% IK: 1.26-3.72),
presence of external respiratory tract symptoms by 2.47 (95% IK: 1.43-4.29), histdriiypetension by 2.45
(95% IK: 1.46-4.10) and history of chroniced failure by 3.33 (95% IK: 1.27-8.68).

Male gende increasa therisk of mortality compar to fenales (RR 2.15, 95% IK: 1.47 - 3.14). T¢e
findings aresimilar to thestudy condweted by Noor and Islam. In tiremeta-analysis stdy, themortality risk of
men was 1.63 (1.43-1.87) timéhighe than woma. Thedifferencein hormondevels baween men and woma
is theorised to bethereason why me aremoreproneto death. Throgh immuno-moduating dfects, ostrogen
positivey affects thefemaleimmune systen to fight infection. Highe expression of ACE receptor levels is also
theorisal to increaseCOVID-19 viral load in thenalepopuation.

Fanani & al, 2022 (12) Theresuts of the statistical tet obtaine a significant reationship béwveen
comorbidities (p=0.000), cardiovastar disese(p=0.000), hypaension (p=0.000), diatbes mdlitus (p=0.000)
with the mortality rateof COVID-19 patiats. This stdy shows that many COVID-19 patis diel in women
agal 51-60 yars, working. Hypeension has an inflenceon theincidenceof COVID-19 to fall to dath as mah
as 2.5x highethan patiats who do not haveomorbid hypgension. Thee was a prealence of patients with
hypetension in COVID-19 of 2,552 patigs and 748 patids xperienced severity (Liu et al., 2020). Thenost
common comorbidity fond in pati@ts with COVID-19 is hypeension, which is 25.6%.

Satria ¢ al, 2020 (13) 358 paties wee infected with COVID-19 and confirm@ by noseand/or throat swabs.
66 patieits (18%) did from COVID-19. 60.6% we male (OR 1.87, P 0.041), 22.7% vee>64 yars old (OR
2.097, P 0.041), and 83.3% had comorbid risk factors. Bisbadlitus (30.3%) (OR 4.348, P 0.000), and
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cardiovasclar disese(10.6%) (OR 4.319, P 0.016) vethe highest risk factors for dath in COVID-19.

Salha ¢al, 2023 (14) COVID-19 paties diel agel dderly as many as 151 pple(93.8%), 83 wome (51.5%)
and had comorbid hypension 87 peple (54%). Comorbid hypgension in thecasegroyp was 87 peple
(54.0%), whilethecontrol groy was 24 peple(14.9%). Hypéension has a significantlegionship with COVID-
19 mortality (p=0.000) with an OR of 6.711. Téenclwsion of this stdy is that COVID-19 patigts with a single
comorbid hypégension havea 6 time highe risk of dying than othepatients of thesameageand gade.
Zhouet al, 2021(15) Among 12,548 hypensiveand COVID-19 patiets (men age= 60 yars, 47% malg 63%
had uncontrolle blood presue (>130/80 mm Hg) before COVID-19. Twenty-oneper cent were hospitalise or
died within 30 yars of COVID-19 infetion. Uncontrolled blood presure was not associadewith highe
hospitalisation or mortality (adfted rateratio for blood presue > 160/100 mm Hg vs < 130/80 mm Hg = 1.00
[95% CI: 0.87, 1.14]; blood pssue 140-159/90- 99 mm Hg vs < 130/80 mm Hg = 1.02 [95% CI: 0198]]).
These findings wee consistat across diffeent age growps, antihypdensive drug treatment, as wé as
atheoscleotic cardiovasclar diseserisk.

5. Conclusion

Therisk of COVID-19 dath with comorbid hypgension was 2.2 timecompard to COVID-19 case
without comorbid hypgension, afte controlling for comorbid confauding variabls, namé chronic renal
failure, agegrowp, clinical symptoms of shortas of brath, malais¢ weakness and pngmonia. Theefore,
peoplewith comorbid hypeension shold be prioritised for speial attention in theprevention and manageent
of COVID-19 incluing thepriority of COVID-19 vaccination to avoid gerity that can lad to dath. COVID-
19 prevention, erly deection, and managmeent programme ned to considespeial attantion to vunerable
groys including peplewith comorbid hypgension. Fure research can bearried ou to se thereationship
between deaths in patiats with COVID-19 who sifier from comorbid hypeension with COVID49
vaccination statsiand theelationship béwveen deaths in patiats with COVID-19 with comorbid hypeension
with the statis of antihypetensivedrug administration.
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