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Abstract 

Background: On January 30, 2020, the 2019 coronavirus epidemic (2019-nCoV) was assessed as 
potentially harmful to humans by the World Health Organization (WHO). On the same date, the WHO also 
stated that 7,818 cases had been reported and 170 deaths had been recorded. On March 11, 2020, WHO 
published that the coronavirus disease outbreak was categorized as a pandemic. (WHO, 2021) The 
Indonesian state recorded that the first Indonesian citizen who was declared infected with COVID-19 came 
from Depok City on March 2, 2020 COVID-19 patients with comorbid or comorbid diseases have a higher 
mortality rate compared to patients without congenital diseases.  One of the most common comorbidities 
found in COVID-19 patients is hypertension.  The prevalence of COVID-19 patients with hypertension 
reached 56.6%. 
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1. Introduction 

Coronaviruls is an infelctiouls diselasel that targelts thel hulman relspiratory systelm caulseld by Selvelrel Acultel 
Relspiratory Syndromel Coronaviruls-2 (SARS-CoV-2).(Rothan & Byrarelddy, 2020) This diselasel originateld in 
China, prelciselly in Wulhan City, in latel Delcelmbelr 2019, whelrel thel Chinelsel govelrnmelnt foulnd nelw pnelulmonia 
casels with ulnknown caulsels. Baseld on thel relsullts of elpidelmiological stuldiels, it is thoulght that thelrel is a link 
beltweleln this diselasel and animals (zoonosis). Thel Chinelsel statel deltelrmineld that thel triggelr for thel incidelnt was thel 
nelw coronaviruls. Which wel now know as SARS-CoV-2 (1) 

On 30 Janulary 2020, thel 2019 coronaviruls (2019-nCoV) elpidelmic was rateld as potelntially dangelrouls to 
hulmans by thel World Helalth Organization (WHO). On thel samel datel, WHO also stateld that 7,818 casels had beleln 
relporteld and 170 delaths had beleln relcordeld. On 11 March 2020, WHO pulblisheld that thel coronaviruls diselasel 
oultbrelak was catelgoriseld as a pandelmic.(WHO, 2021) Thel coulntry of Indonelsia relcordeld thel discovelry of thel first 
Indonelsian citizeln who was delclareld infelcteld with COVID-19 from Delpok City on 2 March 2020 (1). 

In comorbid hypelrtelnsion, thelrel is increlaseld elxprelssion of ACEl-2 relcelptors, making it morel sulscelptiblel to 
COVID-19 infelction. Thel vascullar systelm, ellelctrolytel balancel and blood prelssulrel arel relgullateld by ACEl-2. SARS-
CoV-2 ulsing ACEl2 relcelptors relsullts in reldulceld elffelctivelnelss of ACEl-2 which inhibits thel formation of angiotelnsin 
thuls disrulpting blood prelssulrel homelostatis and caulsing vasoconstriction and worselning thel condition of high blood 
prelssulrel.6 In SARS-CoV-2 infelction, angiotelnsin II in lulng tissulel increlasels so that vascullar pelrmelability also 
increlasels which can relsullt in pullmonary oeldelma charactelriseld by pnelulmonia and shortnelss of brelath. This can 
lelad to Acultel Relspiratory Distrelss Syndromel (ARDS) with a risk of delath. In patielnts with comorbid hypelrtelnsion, 
thelrel can bel immulnel disordelrs that caulsel cytokinel storms, lelading to complications of mullti -organ failulrel lelading 
to delath (2). 

This stuldy aims to deltelrminel thel magnituldel of thel rellationship beltweleln hypelrtelnsion and COVID-19 delath 
by calcullating thel Hazard Ratio Adjulsteld (HRAdjulsteld), aftelr beling controlleld with confoulnding variablels, namelly 
othelr variablels that can intelrfelrel with thel rellationship beltweleln comorbid hypelrtelnsion and delath in COVID-19 
casels. This can providel a scielntific basis in prioritising thel prelvelntion of COVID-19 in groulps of peloplel with 
hypelrtelnsion. 
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2. Method 

This litelratulrel relvielw was madel by collelcting, relvielwing, and citing rellateld joulrnals. Thel joulrnals welrel 
obtaineld throulgh selarchels from thel Googlel Scholar and Pulbmeld selarch elnginels. Thel kelywords ulseld in thel selarch 
incluldel "Hypelrtelnsion", "Covid-19 mortality". Thel joulrnals ulseld welrel pulblisheld in thel rangel of 2015-2023. From 
thel selarch relsullts, 15 joulrnals welrel obtaineld and relvielweld. 

3. Result 

Thel litelratulrel selarch throulgh thel data basel obtaineld 15 articlels that will bel relvielweld in this stuldy. A sulmmary 
of thel articlels relvielweld in this stuldy can bel seleln in Tablel 1. 

 
Tablel.1 Sulmmary of articlels relvielweld 

 
 

Title Author Objective Design Sampling Main Finding 

Rellationship 
beltwele ln 
Hypelrte lnsion and 
Mortality of 
Covid-19 Patielnts 
in Soulth 
Tangelrang 

Choirulnnisaa, Hellda, 
2021 (3) 

To deltelrminel thel 
re llationship 
beltwele ln 
hypelrtelnsion with 
mortality of Covid-
19 patielnts in 
Soulth Tangelrang 

Casel-control analytic 
stuldy ulsing selcondary 
data from thel 
e lpidelmiological 
tracing (PEl) of thel 
Soulth Tangelrang City 
He lalth Officel in 
March 2020-Jully 
2021. Soulth 
Tangelrang in March 
2020-Jully 2021. 

688 samplels Thel relsullts of bivariatel analysis 
showeld that patielnts withCovid-
19 patielnts who havel 
hypelrtelnsion havel a risk of 9.15 
(95%CI 5.80-14.74) timels to 
e lxpelrielncel delath compareld to 
Covid-19 patielnts who do not 
havel hypelrtelnsion 

Thel Rellationship 
beltwele ln 
Hypelrte lnsion and 
Mortality Ratel of 
Covid-19 Patielnts 
at RSUlD DR. 
Slamelt Garult in 
2020-2021 

Lulciyati elt al, 2023 
(1) 

To analysel thel 
association of 
hypelrtelnsion with 
thel mortality ratel of 
covid-19 patielnts at 
RSUlD dr. Slamelt 
Garult in 2020-2021. 

Cross selctional  117 peloplel Data welre l analyseld ulsing thel Chi-
Sqularel Telst which was condulcteld 
ulsing SPSS 25 softwarel. Thelre l is 
no rellationship beltwele ln 
hypelrtelnsion and mortality of 
COVID-19 patielnts (p=0.0870). 

Associations of 
Comorbid 
Hypelrte lnsion with 
Mortality in 
Confirmeld Casels 
of COVID-19 in 
DKI Jakarta, 
March-Aulgulst 
2020 

Wullandari elt al, 2021 
(2) 

To deltelrminel thel 
magnituldel of thel 
association beltwele ln 
hypelrtelnsion and 
COVID-19 delath by 
calcullating thel 
Hazard Ratio 
Adjulsteld 
(HRAdjulsteld), aftelr 
controlling for 
confoulnding 
variablels, namelly 
othelr variablels that 
can intelrfe lre l with 
thel re llationship 
beltwele ln comorbid 
hypelrtelnsion and 
delath in COVID-19 
casels. 

Reltrospelctivel cohort 1918 samplels COVID-19 casels with comorbid 
hypelrtelnsion havel a 2.2 timels risk 
of delath compareld to COVID-19 
casels withoult comorbid 
hypelrtelnsion (HR 2.2 Pv < 0.001 
95% CI 1.66-3.87) aftelr 
controlling for confou lnding 
variablels of comorbid chronic 
re lnal failulre l, agel groulp, clinical 
symptoms of shortnelss of brelath, 
malaisel and pnelu lmonia. 

Association of 
Hypelrte lnsion with 
All-Caulsel 
Mortality 
among 
Hospitalizeld 
Patielnts with 
COVID-19 

Rodilla elt al, 2020 (4) Thel main objelctivel 
of this stuldy was to 
analysel whelthelr HT 
is an indelpelndelnt 
risk factor for of 
delath as a hard 
e lndpoint in patielnts 
hospitaliseld for 
SARS-CoV-2 in 
Spain. Morel 
spelcifically, it 
soulght to elxaminel 
thel e lffe lct of 
prelviouls trelatmelnt 

A cross-selctional, 
obselrvational, 
re ltrospelctivel, 
mullticelntrel stuldy 
analysing 12226 
patielnts 
re lquliring 
hospitalisation in 150 
helalth celntrels in 
Spain incluldeld in thel 
national SElMI-
COVID-19 
Ne ltwork 

12226 
patielnts 

Mulltivariatel analysis showeld that 
aftelr adjulsting for gelndelr (malel, 
OR: 1,5, p=0.0001), agel telrtilel 
(se lcond and third telrtilel, OR: 2.0 
and 4.7, p=0.0001), and Charlson 
Comorbidity Scorel indelx (selcond 
and third telrtilel, OR: 4.7 and 8.1, 
p=0.0001), hypelrte lnsion was 
significantly preldictivel of all-
caulsel mortality wheln this 
comorbidity was trelateld with 
angiotelnsin convelrting elnzymel 
inhibitors (ACElI) (OR: 1.6, 
p=0.002) or othelr than relnin-
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with ACElI/ARB on 
thelse l patielnts. In 
addition, thel 
re llationship 
beltwele ln HT and 
ACElI/ARB and 
admission and/or 
assisteld intelnsivel 
carel ulnit (ICUl) 
velntilation was 
analyseld. 
velntilation analyseld 

angiotelnsin inhibitors. elnzymel 
inhibitors (ACElI) (OR: 1.6, p = 
0.002) or othelr than relnin-
angiotelnsin-aldostelronel blockelrs 

Association of 
hypelrtelnsion and 
antihypelrtelnsivel 
trelatmelnt with 
COVID-19 
mortality: a 
re ltrospelctivel 
obselrvational 
stuldy 

Gao elt al, 2020 (5) To deltelrminel 
whelthelr 
hypelrtelnsion 
trelatmelnt affelcts thel 
mortality of patielnts 
diagnoseld with 
coronaviruls diselasel 
2019 (COVID-19). 

Reltrospelctivel  2877 patielnts Relsullts showeld that patielnts with 
RAAS inhibitor ulse l telndeld to havel 
a lowelr risk of delath (rellativel risk 
0.65, 95% CI 0,45-0,94, P = 0,02). 

Association of 
Hypelrte lnsion with 
Se lvelrity and 
Mortality in 
Hospitalizeld 
Patielnts with 
COVID-19 in 
Wulhan, China: A 
Singlel-ce lntelre ld, 
Reltrospelctivel 
Stuldy 

De lng elt al, 2021 (6) To deltelrminel thel 
association beltwele ln 
hypelrtelnsion and 
se lvelrity/delath in 
hospitaliseld patielnts 
with COVID-19 in 
Wulhan, China. 

Relstrospelctivel 337 patielnts Patielnts with hypelrtelnsion showeld 
a significantly highelr proportion of 
se lvelre l casels (69 [61.6%, 
95%CI:52.5%-70.8%] vs. 117 
[52.0%, 95%CI:45.4%-58.6%] in 
se lvelre l patielnts and 23 [19.3%, 
95%CI:12.9%-28.1%] vs. 27 
[12.0%, 95%CI:7.7%-16.3%] in 
critical patielnts, p=0.0014) and a 
highelr mortality ratel. 27 [12.0%, 
95%CI: 7.7%-16.3%] in critical 
patielnts, p=0.0014) and highelr 
mortality ratels (20 [17.9%, 
95%CI: 10.7%- 25.1%] vs. 20 
[8.9%, 95%CI: 5,1%-12,6%, 
p=0,0202). In addition, 
hypelrtelnsivel patielnts showeld 
abnormal lelvells 
of variouls indicators, sulch as 
lymphopelnia, inflammation, helart, 
livelr, kidnely, and lulng fulnction on 
admission. Thel hypelrtelnsivel groulp 
still showeld highelr lelvells of TnT 
and crelatininel towards hospital 
dischargel. 

Hypelrte lnsion and 
Risk Factor to 
Mortallity in 
Coronaviruls 
Diselasel (Culvid-
19) 

Olivelira elt al, 2023 
(7) 

Thel aim of this 
stuldy was to asselss 
whelthelr 
hypelrtelnsion is 
considelreld a risk 
factor for mortality 
in adullt patielnts 
with COVID-19 
hospitaliseld for 
acultel relspiratory 
distrelss syndromel 
(ARDS). 

Reltrospelctivel 134 patielnts Two hulndreld and two 
conselcultivel patielnts welre l 
admitteld for mild or modelratel 
COVID-19-rellateld ARDS and 
we lre l incluldeld in this stuldy. Thel 
melan agel of thel stuldield 
popullation was 69.1 ± 14.8 
yelars. Of thelse l, 130 patielnts 
(64.4%) welre l malel. Thel melan 
BMI was 29.9 ± 6 
kg/m2.Hypelrte lnsion occulrre ld in 
134 patielnts, elqulivalelnt to 67% 
of thel stuldield popullation. 35.8% 
of patielnts had diabeltels and 
10.45% had dyslipidaelmia. 
Among thel hypelrte lnsivel patielnts, 
58 (74%) dield, with a rellativel 
risk of 1.45 (CI 0.96-2.2). 

Thel elffe lct of 
re lsistant 
hypelrtelnsion on 
in-hospital 
mortality in 
patielnts 

Isik, elt al 2022 (8) In this stuldy, wel 
aimeld to elxaminel 
thel influle lncel of in-
hospital RelsHT on 
mortality in patielnts 
hospitaliseld for 

Reltrospelctivel 1897 patielnts In mulltivariablel analysis, RelsHT 
was indelpelndelntly associateld 
with a significantly increlaseld 
risk of inpatielnt 
delath dulel to COVID-19, whilel 
no significant increlaseld risk was 
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hospitalizeld with 
COVID-19 

COVID-19. obselrveld with RelgHT 
[re lspelctivelly, Odds Ratio (OR) = 
2.013, Confidelncel Intelrval (CI) 
1.085-3.734, p=0.026 and 
OR=1.194, CI 0.795-1.794, 
p=0.394]. 

COVID-19 
patielnts with 
hypelrtelnsion havel 
morel selvelre l 
diselase l: a 
mullticelntelr 
re ltrospelctivel 
obselrvational 
stuldy 

Hulang elt al, 2020 (9) This stuldy aims to 
e lxplorel thel 
influle lncel of 
hypelrtelnsion on 
diselase l progrelssion 
and prognosis in 
patielnts with 
coronaviruls diselasel 
2019 (COVID-19). 

Reltrospelctivel 310 patielnts Thel nulmbelr of nelultrophils and 
lactatel delhydrogelnasel, 
fibrinogeln,and D-dimelr lelvells in 
hypelrtelnsivel patielnts welre l 
significantly highelr than thosel in 
non-hypelrtelnsivel patielnts (P < 
0.05). Howelvelr, mulltivariatel 
analysis (adjulste ld for agel and 
se lx) faileld to show that 
hypelrtelnsion was an indelpelndelnt 
risk factor. 
COVID-19 mortality or selvelrity. 

Thel association beltwele ln blood 
prelssulre l lelvells and mortality 
in critically ill patielnts with 
COVID-19 in Wulhan, China: a 
casel-selrie ls relport 

Ge lng elt 
al, 2021 
(10) 

To deltelrminel thel 
re llationship 
beltwele ln blood 
prelssulre l lelvells and 
mortality of 
critically ill patielnts 
with Covid -19 

Stuldy casel 123 patielnts Thelrel is a significant rellationship 
beltwele ln stagel 3 hypelrtelnsion 
patielnts and thel delath of patielnts 
wheln critical who sulffe lr from 
Covid-19 

Symptoms and comorbiditiels 
affe lcting mortality of COVID-19 
positivel patielnts in Elast Jakarta, 
March-Selptelmbelr 2020 

Adisas
mita & 
Dre lw, 
2021 
(11) 

To idelntify risk 
factors that increlasel 
thel risk of mortality 
in thel 

Reltrospelctivel cohort 8393 samplels Mulltivariatel data analysis with 
logistic relgrelssion foulnd that malel 
gelndelr increlaseld thel RR of 
mortality by 2.15 (95% IK: 1.47-
3.14), agel ≥60 yelars by 4.49 (95% 
IK: 3.05-6.63), prelselncel of 
re lspiratory tract symptoms by 2. 
17 (95% IK: 1.26-3.72), prelse lncel 
of symptoms oultsidel thel 
re lspiratory tract by 2.47 (95% IK: 
1.43-4.29), history of hype lrtelnsion 
by 2.45 (95% IK: 1.46-4.10) and 
history of chronic relnal failulre l by 
3.33 (95% IK: 1.27-8.68). 

Symptoms and comorbiditiels 
affe lcting mortality of COVID-19 
positivel patielnts in Elast Jakarta, 
March-Selptelmbelr 2020 

Fanani 
e lt al, 
2022 
(12) 

To elxaminel thel 
re llationship 
beltwele ln 
comorbiditiels and 
mortality ratels with 
COVID-19. 
Idelntifying thel 
re llationship of thelse l 
comorbiditiels will 
celrtainly hellp 
e ldulcatel comorbid 
patielnts to bel morel 
carelfu ll. 

Reltrospelctivel  677 samplels Thel statistical telst relsullts showeld a 
significant rellationship beltwe leln 
comorbiditiels (p=0.000), 
cardiovascullar diselasel (p=0.000), 
hypelrtelnsion (p=0.000), diabeltels 
melllituls (p=0.000) with thel 
mortality ratel of COVID-19 
patielnts. This stuldy shows that 
many COVID-19 patielnts diel in 
womeln ageld 51-60 yelars, working. 

Factor Analysis of Mortality with 
Covid-19 Comorbid Diselasels 

Satria 
e lt al, 
2020 
(13) 

To analyzel 
comorbid diselasels 
as risk factors for 
delath from COVID-
19 at Bhakti Dharma 
Hulsada Hospital 
Sulrabaya 

Reltrospelctivel 358 samplels 358 patielnts welre l infelcteld with 
COVID-19 and confirmeld by nosel 
and/or throat swabs. 66 patie lnts 
(18%) dield from COVID-19. 
60.6% welrel malel (OR 1.87, P 
0.041), 22.7% welre l >64 yelars old 
(OR 2.097, P 0.041), and 83.3% 
had comorbid risk factors. 
Diabeltels melllituls (30.3%) (OR 
4.348, P 0.000), and 
cardiovascullar diselasel (10.6%) 
(OR 4.319, P 0.016) welre l thel 
highelst risk factors for delath in 
COVID-19. 

Hypelrte lnsion as a Singlel 
Comorbidity is a Risk Factor for 
COVID-19 Mortality: A Casel-
Control Stuldy 

Salha elt 
al, 2023 
(14) 

Analyzeld thel risk 
factors for 
hypelrtelnsion in 
COVID-19 

Casel control 322 samplels COVID-19 patielnts dield in thel 
e lldelrly as many as 151 peloplel 
(93.8%), 83 womeln (51.5%) and 
had comorbid hypelrtelnsion 87 
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mortality by 
controlling for agel 
and gelndelr. 

peloplel (54%). Comorbid 
hypelrtelnsion in thel casel groulp was 
87 peloplel (54.0%), whilel thel 
control groulp was 24 peloplel 
(14.9%). Hypelrte lnsion has a 
significant rellationship with 
COVID-19 mortality (p=0.000) 
with OR 6.711. Thel conclulsion of 
this stuldy is that COVID-19 
patielnts with a singlel comorbid 
hypelrtelnsion havel a 6 timels highelr 
risk of dying than othelr patielnts of 
thel samel agel and gelndelr. 

Risk of hospitalization and 
mortality associateld with 
ulncontrolleld blood prelssu lrel in 
patielnts with hypelrtelnsion and 
COVID-19 

Zhoul elt 
al, 
2021(1
5) 

Thel rolel of 
ulncontrolleld blood 
prelssulre l (BP) on thel 
se lvelrity of COVID-
19 in hypelrte lnsivel 
patielnts is ulnclelar. 
We l elvalulateld thel 
association beltwele ln 
ulncontrolleld blood 
prelssulre l and thel risk 
of hospitalization 
and/or mortality in 
patielnts with 
hypelrtelnsion from a 
largel intelgrateld 
helalthcarel systelm in 
thel UlS. 

Reltrospelctivel cohort 12548 
patielnts 

Among 12,548 hypelrte lnsivel and 
COVID-19 patielnts (melan agel = 
60 yelars, 47% malel), 63% had 
ulncontrolleld blood prelssu lrel 
(≥130/80 mm Hg) belfore l COVID-
19. Twelnty-onel pelrcelnt welre l 
hospitalizeld or dield within 30 
yelars 
days of COVID-19 infelction. 
Ulncontrolleld blood prelssulre l was 
not associateld with highelr 
hospitalization or mortality. 
(adjulsteld ratel ratio for blood 
prelssulre l ≥ 160/100 mm Hg vs < 
130/80 mm Hg = 1.00 [95% CI: 
0.87, 1.14]; blood prelssulre l 140-
159/90- 99 mm Hg vs < 130/80 
mm Hg = 1.02 [95% CI: 0.93, 
1.11]). Thelse l findings welre l 
consistelnt across diffelre lnt agel 
groulps, antihypelrte lnsivel drulg 
trelatmelnt, as welll as risk of 
athelrosclelrotic cardiovascullar 
diselase l. 
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4. Discussion 

 
Choirulnnisaa, Hellda, 2021 (3) Thel relsullts of bivariatel analysis showeld that Covid-19 patielnts who had 

hypelrtelnsion welrel at risk of 9.15 (95% CI 5.80-14.74) timels elxpelrielncing delath compareld to Covid-19 patielnts 
who did not havel hypelrtelnsion. Hypelrtelnsion is an inflammatory diselasel charactelrizeld by elndothellial dysfulnction. 
This can lelad to an increlaseld risk of selvelrity and delath.17 In addition, hypelrtelnsivel patielnts havel highelr ACEl 2 
elxprelssion, which increlasels thel risk of delath from Covid-19 infelction. ACEl 2 is a relcelptor for thel viruls that caulsels 
Covid-19 which is foulnd in selvelral spelcific organs that can caulsel organ failulrel. 

Lu lciyati elt al, 2023 (1) Ulsing Chi-Sqularel analysis, statistical analysis relvelaleld that thelrel was no significant 
correllation beltweleln hypelrtelnsion and mortality of COVID-19 patielnts, with a significancel valulel of 0.087 
(p>0.05). In somel patielnts, hypelrtelnsion gelnelrally doels not stand alonel bult togelthelr with othelr comorbiditiels, so 
thel rellationship beltweleln hypelrtelnsion and mortality of patielnts sulffelring from COVID-19 indelpelndelntly is 
difficu llt to deltelrminel. Thelsel relsullts arel also in linel with relselarch condulcteld by Azhar elt al who foulnd that thelrel 
was no rellationship beltweleln comorbid hypelrtelnsion and thel risk of delath in Covid-19 patielnts. His relselarch 
relvelaleld that thel chancel of delath for COVID-19 patielnts who havel comorbid hypelrtelnsion is 0.4 timels grelatelr 
than thosel who do not diel. It can bel said that Covid-19 patielnts who havel comorbid hypelrtelnsion havel a chancel 
of dying almost elqulal to thel chancel to stay alivel or relcovelr. 

Wullandari elt al, 2021 (2) COVID-19 casels with comorbid hypelrtelnsion havel a 2.2 timels risk of delath 
compareld to COVID-19 casels withoult comorbid hypelrtelnsion (HR 2.2 Pv < 0.001 95% CI 1.66-3.87) aftelr 
controlling for confoulnding variablels comorbid chronic relnal failulrel, agel groulp, clinical symptoms of shortnelss 
of brelath, malaisel and pnelulmonia. Angiotelnsin-Convelrting Elnzymel 2 (ACEl2) binds to thel S-protelin of SARS-
CoV-2 so that thel viruls can elntelr cellls and relplicatel. ACEl2 relcelptors arel abulndant in thel cardiovascullar systelm, 
nasopharink, and lulngs. In casels of comorbid hypelrtelnsion, thelrel is an increlaseld elxprelssion of ACEl2 relcelptors, 
making it morel sulscelptiblel to COVID-19 infelction. Thel binding of SARS-CoV-2 with ACEl2 relsullts in reldulceld 
elxprelssion of ACEl2 on thel celll sulrfacel, thuls blocking thel celll's ability to reldulcel angiotelnsin II to angiotelnsin. 
Thel disrulpteld angiotelnsin produlction caulsels thel vasodilator elffelct to not bel maximizeld so that thel condition of 
COVID-19 patielnts with comorbid hypelrtelnsion can belcomel morel selvelrel. 

Rodilla elt al, 2020 (4) Mulltivariatel analysis showeld that aftelr adjulsting for gelndelr (malel, OR: 1.5, p=0.0001), 
telrtilel agel (selcond and third telrtilel, OR: 2.0 and 4.7, p=0.0001), and Charlson Comorbidity Indelx scorel (selcond 
and third telrtilel, OR: 4.7 and 8.1, p=0. 0001), hypelrtelnsion significantly preldicteld all-caulsel mortality wheln this 
comorbidity was trelateld with angiotelnsin convelrting elnzymel inhibitors (ACElI) (OR: 1.6, p=0.002) or othelr than 
relnin-angiotelnsin-aldostelronel blockelrs (OR: 1.3, p=0.001) or angiotelnsin II relcelptor blockelrs (ARB) (OR: 1.2, 
p=0.035). First, a prelviouls diagnosis of HT increlaseld thel risk of all-caulsel mortality in COVID-19 patielnts 
relquliring hospitalization by approximatelly 20% and was indelpelndelnt of agel and othelr cardiovascullar 
comorbiditiels, sulch as helart failulrel and atrial fibrillation. In linel with most stuldiels, oulr relsullts sulpport thel 
obselrvation that COVID-19 patielnts arel gelnelrally oldelr and morel fragilel than thel gelnelral popullation, as confirmeld 
by thel ulsel of diffelrelnt scorels relflelcting conculrrelnt chronic diselasels. In oulr stuldy popullation, wel obselrveld that thel 
highelr thel Charlson correlcteld Comorbidity Indelx scorel, thel highelr thel all-caulsel mortality. Howelvelr, its spelcific 
association beltweleln HT and COVID-19 relmains controvelrsial. Somel stuldiels associatel thel prelselncel of HT with 
poorelr oultcomels in COVID-19, whelrelas othelrs considelr HT only as a potelntial confoulnding factor in thel actulal, 
caulsal rellationship beltweleln agel, cardiovascullar diselasel, and increlaseld mortality from COVID-19.   

Gao elt al, 2020 (5) relsullts show that patielnts with thel ulsel of RAAS inhibitors telnd to havel a lowelr risk of 
delath (rellativel risk 0.65, 95% CI 0.45-0.94, P = 0.02). So far, thelrel is littlel clinical elvidelncel to sulggelst that 
antihypelrtelnsivel drulgs can affelct thel prognosis of COVID-19. Delspitel thel lack of elvidelncel, thel Elulropelan Socielty 
of Cardiology (ElSC) Hypelrtelnsion Coulncil relcommelnds physicians and patielnts shoulld continulel trelatmelnt with 
antihypelrtelnsivel drulgs as ulsulal thelrapy. Oulr analysis showeld that patielnts with antihypelrtelnsivel trelatmelnt prior 
to hospital admission had a lowelr mortality ratel compareld to thosel withoult hypelrtelnsion trelatmelnt. Thelsel data 
sulpport thel ElSC relcommelndation that patielnts shoulld not stop or changel thelir antihypelrtelnsivel trelatmelnt ulnlelss 
instrulcteld by a physician. 

Delng elt al, 2021 (6) Patielnts with hypelrtelnsion showeld a significantly highelr proportion of selvelrel casels (69 
[61.6%, 95%CI:52.5%-70.8%] vs. 117 [52.0%, 95%CI:45.4%-58.6%] in selvelrel patielnts and 23 [19. 3%, 
95%CI:12.9%-28.1%] vs. 27 [12.0%, 95%CI:7.7%-16.3%] in critical patielnts, p=0.0014) and a highelr mortality 
ratel (20 [17.9%, 95%CI:10.7%-25.1%] vs. 20 [8.9%, 95%CI:5.1%-12.6%, p=0.0202). In addition, hypelrtelnsivel 
patielnts showeld abnormal lelvells of variouls indicators, sulch as lymphopelnia, inflammation, helart, livelr, kidnely, 
and lulng fulnction at admission. Thel hypelrtelnsivel groulp still showeld highelr lelvells of TnT and crelatininel. 
Nelvelrthellelss, hypelrtelnsion was still an indelpelndelntly associateld risk factor of delath aftelr adjulstmelnt for thel elffelct 
of bactelrial infelction (OR: 2.029, 95%CI: 1.035-3.976, p<0.05), and clinicians shoulld pay morel attelntion to 
selcondary bactelrial infelction in thel groulp with artelrial hypelrtelnsion relgarding thel highelr CRP lelvell. Howelvelr, 
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TnT and crelatininel lelvells of thel hypelrtelnsivel groulp welrel ulnulsulally highelr than thosel of thel normotelnsivel groulp 
dulring hospitalization and at thel timel of approaching dischargel, which impliels that morel aggrelssivel clinical 
managelmelnt relgarding cardiac and relnal injulry may bel relqulireld for COVID-19 patielnts with hypelrtelnsion. It has 
beleln obselrveld that componelnts of thel relnin-angiotelnsin systelm may play a pathogelnic rolel in COVID-19 as 
ACEl2 acts direlctly on hypelrtelnsion and hypelrtelnsivel diselasel. Transmission of SARS-CoV-2.4 Thel balancel of 
thel RAS pathway may deltelrminel thel occulrrelncel of tissulel injulry, elspelcially to thel helart and kidnelys.20 Oulr data 
ulndelrscorel thel influ lelncel of hypelrtelnsion on thel selvelrity of COVID-19, elspelcially cardiac and relnal injulry 

Olivelira elt al, 2023 (7) Two hulndreld and two conselcultivel patielnts welrel admitteld for mild or modelratel 
COVID-19-rellateld ARDS and welrel incluldeld in this stuldy. Thel melan agel of thel popullation stuldield was 69.1 ± 
14.8 yelars. Of thelsel, 130 patielnts (64.4%) welrel malel. Thel melan BMI was 29.9 ± 6 kg/m2. Hypelrtelnsion occulrreld 
in 134 patielnts, elqulivalelnt to 67% of thel stuldield popullation. 35.8% of patielnts had diabeltels and 10.45% had 
dyslipidelmia. Among thel hypelrtelnsivel patielnts, 58 (74%) dield, with a rellativel risk of 1.45 (CI 0.96-2.2). 

Isik, elt al 2022 (8) In mulltivariablel analysis, RelsHT was indelpelndelntly associateld with a significantly 
increlaseld risk of hospitalization for delath dulel to COVID-19, whilel no significant risk increlasel was obselrveld with 
RelgHT [relspelctivelly, Odds Ratio (OR) = 2.013, Confidelncel Intelrval (CI) 1.085-3.734, p = 0.026 and OR = 1.194, 
CI 0.795-1.794, p = 0.394]. RelHT caulsels macrovascullar and microvascullar elnd-organ (targelt organ) damagel, 
lelading to advelrsel clinical oultcomels. Macrovascullar damagel is caulseld by vascullar calcification and artelrial 
stiffnelss in a largel nulmbelr of velssells. Carotid intima-meldia thicknelss increlasels, aortic plaqulels delvellop, and 
pelriphelral artelrial diselasel is seleln. Microvascullar damagel occulrs throulgh relmodelling of small artelriels. Thel 
magnituldel of relmodelling is associateld with a worsel prognosis. It was obselrveld that thel meldia/lulmeln ratio 
(elultrophic indelx of relmodelling) increlaseld in tissulel samplels takeln from small artelriels. Microalbulminulria is 
anothelr vascullar complication of RelsHT and is an elarly biomarkelr. It indicatels intrarelnal vascullar dysfulnction. 
Celrelbral microangiopathy is a vascullopathy in patielnts with long-telrm RelHT. Systolic blood prelssulrel and signs 
of hypelrtelnsivel vascullopathy sulch as pullsel prelssulrel and pelriphelral and celntral pullsel wavel vellocity arel associateld 
with celrelbral microangiopathy in patielnts with long-telrm RelHT. 

Hulang elt al, 2020 (9) Nelultrophil and lactatel delhydrogelnasel coulnts, fibrinogeln, and D-dimelr lelvells in 
hypelrtelnsivel patielnts welrel significantly highelr than in nonhypelrtelnsivel patielnts (P < 0.05). Howelvelr, mulltivariatel 
analysis (adjulsteld for agel and gelndelr) faileld to show that hypelrtelnsion was an indelpelndelnt risk factor for COVID-
19 mortality or selvelrity. Increlasing clinical data sulggelst an association beltweleln worselning COVID-19 and 
cytokinel storms, sulch as increlaseld lelvells of IL-6, intelrlelulkin-7, granullocytel-macrophagel colony stimullating 
factor, and tulmor nelcrosis factor Į. It's worth noting that pre lviouls clinical stuldiels havel foulnd that increlasels in 
thelsel cytokinels arel also associateld with thel delvellopmelnt of hypelrtelnsion. An important elxamplel is that IL-6 has 
beleln obselrveld to bel closelly associateld with thel poor prognosis of patielnts with COVID-19, which is also onel of 
thel important cytokinels relgullating thel immulnel inflammatory relsponsel in hypelrtelnsion. In addition, in 
hypelrtelnsivel patielnts with COVID-19, dulel to an imbalancel in thel relnin-angiotelnsin systelm (RAS), thel 
NADH/NADPH oxidasel systelm may bel activateld by elxcelssivel inflammatory relactions or largel amoulnts of 
cytokinels, relsullting in celll damagel and vasoconstriction, elxacelrbating lulng damagel in COVID-19 and lelading to 
a poor prognosis. 

Gelng elt al, 2021 (10) Thelrel is a significant rellationship beltweleln stagel 3 hypelrtelnsion patielnts and thel delath 
of patielnts wheln critical who sulffelr from Covid-19. Adisasmita & Drelw, 2021 (11) Mulltivariatel data analysis 
with logistic relgrelssion foulnd that malel gelndelr increlaseld thel RR of mortality by 2.15 (95% IK: 1.47-3.14), agel 
≥60 yelars by 4.49 (95% IK: 3.05-6. 63), prelselncel of relspiratory tract symptoms by 2.17 (95% IK: 1.26-3.72), 
prelselncel of elxtelrnal relspiratory tract symptoms by 2.47 (95% IK: 1.43-4.29), history of hypelrtelnsion by 2.45 
(95% IK: 1.46-4.10) and history of chronic relnal failulrel by 3.33 (95% IK: 1.27-8.68).  

Malel gelndelr increlaseld thel risk of mortality compareld to felmalels (RR 2.15, 95% IK: 1.47 - 3.14). Thelsel 
findings arel similar to thel stuldy condulcteld by Noor and Islam. In thelir melta-analysis stuldy, thel mortality risk of 
meln was 1.63 (1.43-1.87) timels highelr than womeln. Thel diffelrelncel in hormonel lelvells beltweleln meln and womeln 
is theloriseld to bel thel relason why meln arel morel pronel to delath. Throulgh immulno-modullating elffelcts, oelstrogeln 
positivelly affelcts thel felmalel immulnel systelm to fight infelction. Highelr elxprelssion of ACEl2 relcelptor lelvells is also 
theloriseld to increlasel COVID-19 viral load in thel malel popullation. 

Fanani elt al, 2022 (12) Thel relsullts of thel statistical telst obtaineld a significant rellationship beltweleln 
comorbiditiels (p=0.000), cardiovascullar diselasel (p=0.000), hypelrtelnsion (p=0.000), diabeltels melllitu ls (p=0.000) 
with thel mortality ratel of COVID-19 patielnts. This stuldy shows that many COVID-19 patielnts dield in womeln 
ageld 51-60 yelars, working. Hypelrtelnsion has an influlelncel on thel incidelncel of COVID-19 to fall to delath as mulch 
as 2.5x highelr than patielnts who do not havel comorbid hypelrtelnsion. Thelrel was a prelvalelncel of patielnts with 
hypelrtelnsion in COVID-19 of 2,552 patielnts and 748 patielnts elxpelrielnceld selvelrity (Liu l elt al., 2020). Thel most 
common comorbidity foulnd in patielnts with COVID-19 is hypelrtelnsion, which is 25.6%. 

Satria elt al, 2020 (13) 358 patielnts welrel infelcteld with COVID-19 and confirmeld by nosel and/or throat swabs. 
66 patielnts (18%) dield from COVID-19. 60.6% welrel malel (OR 1.87, P 0.041), 22.7% welrel >64 yelars old (OR 
2.097, P 0.041), and 83.3% had comorbid risk factors. Diabeltels melllitu ls (30.3%) (OR 4.348, P 0.000), and 
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cardiovascullar diselasel (10.6%) (OR 4.319, P 0.016) welrel thel highelst risk factors for delath in COVID-19. 
Salha elt al, 2023 (14) COVID-19 patielnts dield ageld elldelrly as many as 151 peloplel (93.8%), 83 womeln (51.5%) 

and had comorbid hypelrtelnsion 87 peloplel (54%). Comorbid hypelrtelnsion in thel casel groulp was 87 peloplel 
(54.0%), whilel thel control groulp was 24 peloplel (14.9%). Hypelrtelnsion has a significant rellationship with COVID-
19 mortality (p=0.000) with an OR of 6.711. Thel conclulsion of this stuldy is that COVID-19 patielnts with a singlel 
comorbid hypelrtelnsion havel a 6 timels highelr risk of dying than othelr patielnts of thel samel agel and gelndelr. 
Zhoul elt al, 2021(15) Among 12,548 hypelrtelnsivel and COVID-19 patielnts (melan agel = 60 yelars, 47% malel), 63% 
had ulncontrolleld blood prelssulrel (≥130/80 mm Hg) be lforel COVID-19. Twelnty-onel pelr celnt welrel hospitaliseld or 
dield within 30 yelars of COVID-19 infelction. Ulncontrolleld blood prelssulrel was not associateld with highelr 
hospitalisation or mortality (adjulsteld ratel ratio for blood prelssulrel ≥ 160/100 mm Hg vs < 130/80 mm Hg = 1.00 
[95% CI: 0.87, 1.14]; blood prelssulrel 140-159/90- 99 mm Hg vs < 130/80 mm Hg = 1.02 [95% CI: 0.93, 1.11]). 
Thelsel findings welrel consistelnt across diffelrelnt agel groulps, antihypelrtelnsivel drulg trelatmelnt, as welll as 
athelrosclelrotic cardiovascullar diselasel risk. 
 

5. Conclusion 

 Thel risk of COVID-19 delath with comorbid hypelrtelnsion was 2.2 timels compareld to COVID-19 casels 
withoult comorbid hypelrtelnsion, aftelr controlling for comorbid confoulnding variablels, namelly chronic relnal 
failu lrel, agel groulp, clinical symptoms of shortnelss of brelath, malaisel / welaknelss and pnelulmonia. Thelrelforel, 
peloplel with comorbid hypelrtelnsion shoulld bel prioritiseld for spelcial attelntion in thel prelvelntion and managelmelnt 
of COVID-19 inclulding thel priority of COVID-19 vaccination to avoid selvelrity that can lelad to delath. COVID-
19 prelvelntion, elarly deltelction, and managelmelnt programmels neleld to considelr spelcial attelntion to vullnelrablel 
groulps inclulding peloplel with comorbid hypelrtelnsion. Fultulrel relselarch can bel carrield oult to selel thel rellationship 
beltweleln delaths in patielnts with COVID-19 who sulffelr from comorbid hypelrtelnsion with COVID-19 
vaccination statuls and thel rellationship beltweleln delaths in patielnts with COVID-19 with comorbid hypelrtelnsion 
with thel statuls of antihypelrtelnsivel drulg administration. 
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