
The Impact of Hypertension Severity on Mortality Rate in   

Covid-19: A Literature Review 

 Alyssa Mutia Mutiaraa, Rahmania Kemala Dewib*, Pradana Zaky Romadhonc  

    a alyssa.mutia.mutiara-2020@fk.unair.ac.id 
aFaculty of Medicine, Airlangga University, Surabaya 60132, Indonesia 

bForensic medicine and medicolegal science, Faculty of Medicine, Airlangga University, Surabaya 60132, Indonesia 
cDepartment of internal medicine, Faculty of Medicine, Airlangga University, Surabaya 60132, Indonesia 

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 dise lasel that targelts the l hulman relspiratory systelm cau lse ld by Selve lre l Aculte l 

Re lspiratory Syndromel Coronaviruls-2 (SARS-CoV-2).(Rothan & Byrare lddy, 2020) This dise lasel originate ld in 

China, prelciselly in Wu lhan City, in latel De lce lmbelr 2019, whe lrel the l Chine lse l govelrnmelnt foulnd nelw pnelu lmonia 

case ls with u lnknown cau lse ls. Baseld on the l relsu llts of e lpide lmiological stu ldiels, it is thou lght that thelre l is a link 

be ltwe le ln this dise lasel and animals (zoonosis). The l Chine lse l state l de lte lrmineld that the l triggelr for thel incidelnt was the l 

ne lw coronaviruls. Which we l now know as SARS-CoV-2 (1) 

On 30 Janulary 2020, the l 2019 coronaviru ls (2019-nCoV) elpidelmic was rate ld as potelntially dangelrouls to 

hulmans by the l World He lalth Organization (WHO). On the l same l date l, WHO also state ld that 7,818 case ls had be le ln 

re lporteld and 170 delaths had be le ln relcordeld. On 11 March 2020, WHO pu lblishe ld that the l coronaviruls dise lasel 

oultbre lak was cate lgorise ld as a pandelmic.(WHO, 2021) The l coulntry of Indonelsia re lcorde ld the l discovelry of thel first 

Indonelsian citize ln who was de lclare ld infelcte ld with COVID-19 from De lpok City on 2 March 2020 (1). 

In comorbid hype lrte lnsion, thelre l is incre laseld e lxprelssion of ACE l-2 re lce lptors, making it more l su lsce lptible l to 

COVID-19 infelction. Thel vascu llar syste lm, elle lctrolyte l balance l and blood prelssu lre l arel re lgullate ld by ACE l-2. SARS-

CoV-2 ulsing ACE l2 re lce lptors re lsu llts in re ldulce ld elffe lctive lne lss of ACE l-2 which inhibits thel formation of angiotelnsin 

thuls disru lpting blood pre lssu lre l homelostatis and cau lsing vasoconstriction and worse lning thel condition of high blood 

prelssu lrel.6 In SARS-CoV-2 infelction, angiote lnsin II in lu lng tissu le l increlasels so that vascu llar pelrmelability also 

incre lasels which can relsu llt in pullmonary oelde lma charactelrise ld by pnelu lmonia and shortne lss of brelath. This can 

le lad to Acu lte l Re lspiratory Distre lss Syndromel (ARDS) with a risk of delath. In patielnts with comorbid hypelrte lnsion, 

the lre l can bel immulne l disordelrs that caulse l cytokine l storms, le lading to complications of mu llti-organ failulre l le lading 

to delath (2). 

This stu ldy aims to delte lrmine l the l magnitulde l of thel rellationship beltwe le ln hypelrte lnsion and COVID-19 delath 

by calcullating thel Hazard Ratio Adjulsteld (HRAdju lste ld), aftelr beling controlleld with confou lnding variablels, namelly 

othelr variablels that can inte lrfe lre l with thel re llationship beltwe le ln comorbid hype lrtelnsion and delath in COVID-19 

case ls. This can provide l a scie lntific basis in prioritising the l prelve lntion of COVID-19 in groulps of peloplel with 

hypelrte lnsion. 
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2. Method 

This lite lratu lre l re lvie lw was made l by collelcting, relvie lwing, and citing re llate ld joulrnals. The l jou lrnals we lrel 

obtaineld throulgh se larchels from the l Googlel Scholar and Pulbmeld se larch elngine ls. The l kelywords ulse ld in the l se larch 

inclu ldel "Hype lrte lnsion", "Covid-19 mortality". Thel jou lrnals u lse ld we lre l pulblishe ld in the l range l of 2015-2023. From 

the l se larch relsu llts, 15 jou lrnals we lre l obtaineld and relvie lwe ld. 

3. Result 

The l litelratu lre l selarch throu lgh the l data basel obtaineld 15 article ls that will bel relvie lwe ld in this stu ldy. A sulmmary 

of thel article ls re lvie lwe ld in this stu ldy can bel se le ln in Table l 1. 

 
Tablel.1 Sulmmary of articlels relvielwe ld 

 

 

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 

 

Choiru lnnisaa, Hellda, 2021 (3) The l relsu llts of bivariate l analysis showe ld that Covid-19 patie lnts who had 

hypelrte lnsion welre l at risk of 9.15 (95% CI 5.80-14.74) timels e lxpe lrielncing delath compareld to Covid-19 patie lnts 

who did not havel hypelrte lnsion. Hypelrte lnsion is an inflammatory dise lasel characte lrize ld by elndothellial dysfu lnction. 

This can le lad to an increlaseld risk of selve lrity and delath.17 In addition, hype lrte lnsive l patie lnts havel highelr ACE l 2 

e lxprelssion, which increlasels the l risk of delath from Covid-19 infelction. ACE l 2 is a re lce lptor for thel viruls that cau lse ls 

Covid-19 which is fou lnd in selve lral spelcific organs that can cau lse l organ failulre l. 

Lu lciyati elt al, 2023 (1) U lsing Chi-Squ lare l analysis, statistical analysis re lve lale ld that thelrel was no significant 

correllation beltwe le ln hypelrte lnsion and mortality of COVID-19 patielnts, with a significance l valule l of 0.087 

(p>0.05). In some l patie lnts, hype lrte lnsion gelne lrally doels not stand alonel bu lt toge lthelr with othelr comorbiditiels, so 

the l rellationship beltwe le ln hype lrte lnsion and mortality of patie lnts su lffe lring from COVID-19 indelpe lndelntly is 

difficullt to delte lrminel. Thelse l re lsu llts are l also in linel with relse larch condulcte ld by Azhar elt al who fou lnd that thelrel 

was no rellationship beltwe le ln comorbid hype lrte lnsion and the l risk of delath in Covid-19 patie lnts. His re lse larch 

re lvelale ld that the l chance l of delath for COVID-19 patielnts who havel comorbid hypelrte lnsion is 0.4 time ls gre late lr 

than thosel who do not diel. It can bel said that Covid-19 patie lnts who havel comorbid hypelrte lnsion havel a chancel 

of dying almost e lqulal to the l chancel to stay alive l or relcovelr. 

Wu llandari elt al, 2021 (2) COVID-19 case ls with comorbid hype lrte lnsion havel a 2.2 time ls risk of delath 

compareld to COVID-19 casels withou lt comorbid hypelrte lnsion (HR 2.2 Pv < 0.001 95% CI 1.66-3.87) aftelr 

controlling for confou lnding variable ls comorbid chronic relnal failulre l, agel groulp, clinical symptoms of shortne lss 

of brelath, malaise l and pnelu lmonia. Angiotelnsin-Conve lrting E lnzymel 2 (ACE l2) binds to the l S-prote lin of SARS-

CoV-2 so that the l viru ls can e lnte lr ce llls and re lplicate l. ACE l2 re lce lptors are l abulndant in thel cardiovascu llar syste lm, 

nasopharink, and lu lngs. In case ls of comorbid hype lrte lnsion, the lre l is an incre laseld e lxpre lssion of ACE l2 re lce lptors, 

making it morel su lsce lptible l to COVID-19 infe lction. Thel binding of SARS-CoV-2 with ACE l2 re lsu llts in re ldu lce ld 

e lxprelssion of ACE l2 on thel ce lll su lrfacel, thuls blocking thel ce lll's ability to reldulce l angiotelnsin II to angiote lnsin. 

The l disrulpte ld angiotelnsin produ lction caulse ls the l vasodilator elffe lct to not bel maximize ld so that thel condition of 

COVID-19 patie lnts with comorbid hype lrte lnsion can belcome l morel se lve lre l. 

Rodilla e lt al, 2020 (4) Mu lltivariate l analysis showe ld that aftelr adjulsting for gelndelr (malel, OR: 1.5, p=0.0001), 

te lrtilel age l (se lcond and third te lrtilel, OR: 2.0 and 4.7, p=0.0001), and Charlson Comorbidity Inde lx score l (se lcond 

and third telrtilel, OR: 4.7 and 8.1, p=0. 0001), hype lrte lnsion significantly pre ldicte ld all-caulse l mortality wheln this 

comorbidity was trelate ld with angiotelnsin convelrting elnzyme l inhibitors (ACE lI) (OR: 1.6, p=0.002) or othe lr than 

re lnin-angiotelnsin-aldoste lronel blockelrs (OR: 1.3, p=0.001) or angiote lnsin II relce lptor blocke lrs (ARB) (OR: 1.2, 

p=0.035). First, a pre lviouls diagnosis of HT incre laseld thel risk of all-caulse l mortality in COVID-19 patie lnts 

re lquliring hospitalization by approximate lly 20% and was inde lpe lndelnt of age l and othelr cardiovascu llar 

comorbiditie ls, su lch as helart failu lrel and atrial fibrillation. In line l with most stu ldie ls, ou lr relsu llts su lpport thel 

obse lrvation that COVID-19 patie lnts are l ge lne lrally oldelr and morel fragile l than thel ge lne lral popullation, as confirmeld 

by thel ulse l of diffelrelnt score ls re lfle lcting conculrre lnt chronic dise lasels. In oulr stu ldy popullation, we l obselrve ld that thel 

highelr the l Charlson correlcte ld Comorbidity Inde lx scorel, the l highelr the l all-caulse l mortality. Howe lve lr, its spe lcific 

association beltwe le ln HT and COVID-19 relmains controvelrsial. Some l stu ldiels associate l the l prelse lnce l of HT with 

poorelr oultcome ls in COVID-19, whelre las othelrs conside lr HT only as a potelntial confoulnding factor in the l actulal, 

cau lsal re llationship beltwe le ln age l, cardiovascullar dise lasel, and incre laseld mortality from COVID-19.   

Gao e lt al, 2020 (5) re lsu llts show that patie lnts with the l u lse l of RAAS inhibitors te lnd to have l a lowe lr risk of 

de lath (rellative l risk 0.65, 95% CI 0.45-0.94, P = 0.02). So far, the lre l is little l clinical e lvidelnce l to su lggelst that 

antihypelrte lnsive l drulgs can affe lct thel prognosis of COVID-19. Delspitel the l lack of elvide lncel, thel Elu lropelan Socielty 

of Cardiology (E lSC) Hype lrte lnsion Cou lncil re lcommelnds physicians and patie lnts shou lld continu le l tre latme lnt with 

antihypelrte lnsive l drulgs as u lsu lal the lrapy. Oulr analysis showe ld that patielnts with antihypelrte lnsive l tre latme lnt prior 

to hospital admission had a lowe lr mortality ratel compareld to those l withoult hypelrte lnsion tre latme lnt. Thelse l data 

su lpport thel E lSC re lcomme lndation that patie lnts shou lld not stop or change l the lir antihype lrte lnsive l tre latme lnt u lnle lss 

instru lcte ld by a physician. 

Delng elt al, 2021 (6) Patielnts with hypelrte lnsion showeld a significantly highelr proportion of se lve lre l case ls (69 

[61.6%, 95%CI:52.5%-70.8%] vs. 117 [52.0%, 95%CI:45.4%-58.6%] in se lvelre l patie lnts 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 highe lr mortality 

rate l (20 [17.9%, 95%CI:10.7%-25.1%] vs. 20 [8.9%, 95%CI:5.1%-12.6%, p=0.0202). In addition, hype lrte lnsive l 

patie lnts showe ld abnormal lelve lls of variou ls indicators, su lch as lymphopelnia, inflammation, he lart, livelr, kidnely, 

and lulng fulnction at admission. The l hypelrte lnsivel groulp still showe ld highelr lelve lls of TnT and cre latinine l. 

Ne lve lrthelle lss, hype lrte lnsion was still an inde lpelnde lntly associate ld risk factor of delath afte lr adju lstme lnt for thel e lffe lct 

of bactelrial infelction (OR: 2.029, 95%CI: 1.035-3.976, p<0.05), and clinicians shou lld pay morel atte lntion to 

se lcondary bacte lrial infelction in thel groulp with arte lrial hypelrte lnsion relgarding thel highelr CRP le lve ll. Howe lve lr, 
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TnT and crelatininel le lve lls of the l hypelrte lnsive l groulp we lre l ulnulsu lally highelr than thosel of the l normotelnsive l groulp 

dulring hospitalization and at the l time l of approaching discharge l, which impliels that more l aggrelssive l clinical 

managelme lnt relgarding cardiac and re lnal injulry may bel re lqulire ld for COVID-19 patielnts with hypelrte lnsion. It has 

be le ln obse lrveld that compone lnts of thel re lnin-angiotelnsin syste lm may play a pathoge lnic role l in COVID-19 as 

ACE l2 acts dire lctly on hypelrte lnsion and hypelrte lnsive l dise lase l. Transmission of SARS-CoV-2.4 Thel balancel of 

the l RAS pathway may delte lrmine l the l occulrrelnce l of tissu le l inju lry, elspe lcially to the l helart and kidnelys.20 Oulr data 

u lndelrscore l thel influle lnce l of hype lrte lnsion on thel se lve lrity of COVID-19, e lspe lcially cardiac and re lnal injulry 

Olive lira e lt al, 2023 (7) Two hu lndreld and two conse lcultive l patie lnts we lre l admitteld for mild or mode lrate l 

COVID-19-rellate ld ARDS and we lrel inclu ldeld in this stu ldy. Thel me lan agel of thel popullation stu ldield was 69.1 ± 

14.8 yelars. Of thelse l, 130 patielnts (64.4%) welre l male l. Thel me lan BMI was 29.9 ± 6 kg/m2. Hype lrtelnsion occulrreld 

in 134 patielnts, e lqulivale lnt to 67% of the l stuldie ld popullation. 35.8% of patie lnts had diabe lte ls and 10.45% had 

dyslipide lmia. Among thel hype lrte lnsive l patie lnts, 58 (74%) die ld, with a rellative l risk of 1.45 (CI 0.96-2.2). 

Isik, elt al 2022 (8) In mu lltivariable l analysis, Re lsHT was indelpe lndelntly associate ld with a significantly 

incre laseld risk of hospitalization for de lath dule l to COVID-19, while l no significant risk increlase l was obse lrve ld with 

Re lgHT [re lspe lctive lly, Odds Ratio (OR) = 2.013, Confide lncel Inte lrval (CI) 1.085-3.734, p = 0.026 and OR = 1.194, 

CI 0.795-1.794, p = 0.394]. Re lHT cau lse ls macrovascu llar and microvascu llar e lnd-organ (targe lt organ) damagel, 

le lading to advelrse l clinical ou ltcomels. Macrovascu llar damage l is cau lse ld by vascu llar calcification and arte lrial 

stiffne lss in a largel nulmbe lr of velsse lls. Carotid intima-meldia thicknelss incre lasels, aortic plaqu le ls de lvellop, and 

pe lriphelral arte lrial dise lasel is se le ln. Microvascu llar damagel occulrs throulgh relmodelling of small arte lrie ls. Thel 

magnitulde l of relmodelling is associate ld with a worse l prognosis. It was obse lrveld that the l meldia/lu lme ln ratio 

(e lultrophic indelx of relmodelling) increlaseld in tissu le l sample ls take ln from small artelrie ls. Microalbu lminulria is 

anothelr vascu llar complication of Re lsHT and is an e larly biomarkelr. It indicate ls intrarelnal vascu llar dysfulnction. 

Ce lre lbral microangiopathy is a vascu llopathy in patielnts with long-telrm Re lHT. Systolic blood pre lssu lre l and signs 

of hypelrte lnsive l vascullopathy su lch as pullsel pre lssu lre l and pelriphelral and celntral pullsel wave l ve llocity arel associate ld 

with ce lre lbral microangiopathy in patie lnts with long-te lrm Re lHT. 

Hu lang elt al, 2020 (9) Ne lu ltrophil and lactatel de lhydrogelnasel cou lnts, fibrinogeln, and D-dime lr lelve lls in 

hypelrte lnsive l patie lnts we lre l significantly highelr than in nonhype lrte lnsivel patie lnts (P < 0.05). Howe lve lr, mulltivariate l 

analysis (adju lsteld for agel and ge lndelr) faile ld to show that hype lrte lnsion was an indelpe lndelnt risk factor for COVID-

19 mortality or se lvelrity. Incre lasing clinical data su lggelst an association be ltwe le ln worse lning COVID-19 and 

cytokinel storms, sulch as incre laseld le lvells of IL-6, intelrle lu lkin-7, granullocyte l-macrophage l colony stimullating 

factor, and tu lmor nelcrosis factor α. It's worth noting that pre lviouls clinical stu ldie ls have l foulnd that increlasels in 

the lse l cytokinels arel also associate ld with thel delvellopme lnt of hypelrte lnsion. An important elxample l is that IL-6 has 

be le ln obselrve ld to bel close lly associate ld with the l poor prognosis of patie lnts with COVID-19, which is also one l of 

the l important cytokinels re lgu llating thel immu lne l inflammatory relsponse l in hypelrte lnsion. In addition, in 

hypelrte lnsive l patielnts with COVID-19, dule l to an imbalance l in thel re lnin-angiotelnsin syste lm (RAS), thel 

NADH/NADPH oxidase l syste lm may bel activate ld by e lxce lssive l inflammatory relactions or large l amoulnts of 

cytokinels, re lsu llting in ce lll damagel and vasoconstriction, e lxace lrbating lulng damagel in COVID-19 and lelading to 

a poor prognosis. 

Gelng e lt al, 2021 (10) The lre l is a significant re llationship beltwe le ln stage l 3 hypelrte lnsion patielnts and the l delath 

of patielnts whe ln critical who su lffe lr from Covid-19. Adisasmita & Drelw, 2021 (11) Mu lltivariate l data analysis 

with logistic re lgre lssion foulnd that male l ge lndelr incre laseld the l RR of mortality by 2.15 (95% IK: 1.47-3.14), agel 

≥60 yelars by 4.49 (95% IK: 3.05-6. 63), prelse lnce l of relspiratory tract symptoms by 2.17 (95% IK: 1.26-3.72), 

prelse lnce l of elxte lrnal relspiratory tract symptoms by 2.47 (95% IK: 1.43-4.29), history of hype lrte lnsion by 2.45 

(95% IK: 1.46-4.10) and history of chronic re lnal failulre l by 3.33 (95% IK: 1.27-8.68).  

Male l ge lndelr incre laseld the l risk of mortality compare ld to fe lmale ls (RR 2.15, 95% IK: 1.47 - 3.14). Thelse l 

findings arel similar to the l stu ldy condulcte ld by Noor and Islam. In the lir me lta-analysis stu ldy, the l mortality risk of 

me ln was 1.63 (1.43-1.87) time ls highe lr than womeln. Thel diffelre lnce l in hormonel le lve lls be ltwe le ln me ln and womeln 

is the lorise ld to bel the l re lason why meln are l morel pronel to de lath. Throulgh immulno-modullating e lffelcts, oe lstroge ln 

positive lly affelcts the l felmale l immulne l systelm to fight infelction. Highelr elxprelssion of ACE l2 relce lptor lelve lls is also 

the lorise ld to increlasel COVID-19 viral load in the l malel popullation. 

Fanani e lt al, 2022 (12) The l re lsu llts of the l statistical te lst obtaine ld a significant re llationship beltwe le ln 

comorbiditie ls (p=0.000), cardiovascu llar dise lasel (p=0.000), hype lrte lnsion (p=0.000), diabe lte ls me lllitu ls (p=0.000) 

with the l mortality rate l of COVID-19 patielnts. This stu ldy shows that many COVID-19 patie lnts die ld in wome ln 

age ld 51-60 yelars, working. Hype lrte lnsion has an influle lncel on thel incide lnce l of COVID-19 to fall to delath as mu lch 

as 2.5x highelr than patielnts who do not have l comorbid hypelrte lnsion. Thelre l was a prelvale lncel of patielnts with 

hypelrte lnsion in COVID-19 of 2,552 patie lnts and 748 patielnts e lxpelrie lnce ld selve lrity (Liul elt al., 2020). The l most 

common comorbidity fou lnd in patie lnts with COVID-19 is hypelrte lnsion, which is 25.6%. 

Satria e lt al, 2020 (13) 358 patie lnts we lre l infelcte ld with COVID-19 and confirmeld by nose l and/or throat swabs. 

66 patielnts (18%) die ld from COVID-19. 60.6% we lrel male l (OR 1.87, P 0.041), 22.7% we lre l >64 yelars old (OR 

2.097, P 0.041), and 83.3% had comorbid risk factors. Diabe lte ls me lllitu ls (30.3%) (OR 4.348, P 0.000), and 
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cardiovascullar dise lasel (10.6%) (OR 4.319, P 0.016) we lrel the l highelst risk factors for de lath in COVID-19. 

Salha e lt al, 2023 (14) COVID-19 patielnts die ld ageld ellde lrly as many as 151 peloplel (93.8%), 83 womeln (51.5%) 

and had comorbid hype lrte lnsion 87 peloplel (54%). Comorbid hype lrte lnsion in thel case l groulp was 87 pe loplel 

(54.0%), whilel the l control grou lp was 24 pe loplel (14.9%). Hype lrte lnsion has a significant re llationship with COVID-

19 mortality (p=0.000) with an OR of 6.711. The l conclulsion of this stu ldy is that COVID-19 patie lnts with a single l 

comorbid hypelrte lnsion havel a 6 timels highe lr risk of dying than othe lr patielnts of thel same l age l and gelnde lr. 

Zhoul elt al, 2021(15) Among 12,548 hype lrte lnsive l and COVID-19 patie lnts (melan agel = 60 ye lars, 47% malel), 63% 

had ulncontrolleld blood prelssu lre l (≥130/80 mm Hg) be lforel COVID-19. Twelnty-onel pe lr celnt we lrel hospitalise ld or 

die ld within 30 yelars of COVID-19 infelction. Ulncontrolle ld blood prelssu lre l was not associate ld with highelr 

hospitalisation or mortality (adju lsteld rate l ratio for blood pre lssu lre l ≥ 160/100 mm Hg vs < 130/80 mm Hg = 1.00 

[95% CI: 0.87, 1.14]; blood pre lssu lre l 140-159/90- 99 mm Hg vs < 130/80 mm Hg = 1.02 [95% CI: 0.93, 1.11]). 

The lse l findings we lre l consiste lnt across diffe lre lnt agel grou lps, antihypelrte lnsive l drulg tre latme lnt, as we lll as 

athe lroscle lrotic cardiovascullar dise lasel risk. 

 

5. Conclusion 

 Thel risk of COVID-19 delath with comorbid hype lrte lnsion was 2.2 timels compare ld to COVID-19 casels 

withou lt comorbid hypelrte lnsion, aftelr controlling for comorbid confou lnding variablels, name lly chronic relnal 

failu lrel, age l groulp, clinical symptoms of shortne lss of brelath, malaise l / we lakne lss and pnelulmonia. Thelrelforel, 

pe loplel with comorbid hypelrte lnsion shoulld bel prioritise ld for spe lcial atte lntion in thel prelve lntion and manage lme lnt 

of COVID-19 inclulding thel priority of COVID-19 vaccination to avoid se lve lrity that can lelad to delath. COVID-

19 prelvelntion, elarly delte lction, and manage lme lnt programmels ne le ld to conside lr spelcial atte lntion to vu llne lrable l 

groulps inclulding peloplel with comorbid hype lrte lnsion. Fultu lre l re lse larch can bel carrie ld oult to se le l the l rellationship 

be ltwe leln delaths in patie lnts with COVID-19 who sulffelr from comorbid hype lrte lnsion with COVID-19 

vaccination statuls and the l rellationship beltwe le ln de laths in patie lnts with COVID-19 with comorbid hype lrtelnsion 

with the l statu ls of antihypelrtelnsive l drulg administration. 
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