
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Journal of Infection 81 (2020) e84–e86 

Contents lists available at ScienceDirect 

Journal of Infection 

journal homepage: www.elsevier.com/locate/jinf 

Letter to the Editor 

Arterial hypertension and risk of death in patients with 

COVID-19 infection: Systematic review and meta-analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Flow diagram of selected studies for the meta-analysis according to the Pre- 

ferred reporting items for systematic reviews and meta-analyses (PRISMA). 
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Dear editor , 

We read with great interest the recent manuscript published

by Zhou et al. describing the clinical characteristics of myocardial

injury in severe and very Severe patients with Coronavirus 2019

disease. 1 Also other recent investigations have reported a higher

prevalence of cardiovascular disease (CVD) and a direct associa-

tion between the severity of COVID-19 infection. 2 However, to the

best of our knowledge, no previous meta-analyses have globally

estimated the risk of death in hypertensive patients with COVID-

19 infection. We therefore perform a systematic review and meta-

analysis to evaluate the risk of death in COVID-19 infection pa-

tients with and without HT. 

The analysis was conducted following the Preferred Reporting

Items for Systematic Reviews and Meta-Analyses (PRISMA) state-

ment (Supplementary file 1). 3 An electronic search, based on Med-

line (Pubmed interface), Scopus and Web of Science, was per-

formed to locate articles any time up to March 23, 2020 comparing

the survival between HT and no-HT patients with COVID-19 infec-

tion. Three reviewers (G.R., M.Z. and L.R.) independently screened

and selected the studies according to the inclusion and exclusion

criteria. The following MeSH terms were used for the search: “Ar-

terial hypertension” AND “ coronavirus 2019 mortality” OR “COVID-

19 mortality” OR “Coronavirus 2019 survivors” OR “ COVID-19 sur-

vivors” and “Coronavirus 2019” OR “COVID-19” AND “mortality”.

Case reports, review articles, abstracts, editorials/letters, and case

series with less than 10 participants were excluded. Extracted data

included: number of patients enrolled, mean age, male gender,

prevalence of HT, diabetes mellitus and other cardiac comorbidi-

ties. 

The inclusion criteria for studies were as follows: (1) investi-

gations comparing the survival between HT and no-HT (control

group) COVID-19 patients; (2) patients must have a confirmed di-

agnosis of COVID-19 infection and (3) articles published in En-

glish language. Conversely, exclusion criteria were studies without

a comparison arm (survivors versus not survivors) in COVID-19 pa-

tients and absence of data regarding the prevalence of HT. 

The study selection and quality of the included studies was in-

dependently performed by two reviewers (G.R. and M.Z.). Discrep-

ancies were resolved by consensus with a third independent re-

viewer (L.R.). Specifically, quality assessment was performed using

the Newcastle-Ottawa quality assessment scale (NOS). 4 In this re-

gard, investigations were classified as having low ( < 5 stars), mod-

erate (5–7 stars) and high quality ( > 7 stars). Publication bias was

evaluated according to the funnel plot asymmetry. 5 

The primary outcome was the overall prevalence of HT ob-

tained by the reviewed cohorts of patients with COVID-19. The
 I
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econdary outcome was the risk of death in hypertensive patients

ith COVID-19 infection. 

Continues variables were expressed as mean while categorical

ariables, were presented as proportions. Data were pooled using

he Mantel-Haenszel random effects models with odds ratio (OR)

s the effect measure with the related 95% confidence interval (CI).

tatistical heterogeneity between groups was measured using the

iggins I 2 statistic. Specifically, a I 2 = 0 indicated no heterogeneity

hile we considered low, moderate, and high degrees of hetero-

eneity based on the values of I2 as < 25%, 25–75% and above 75%,

espectively. All analyses were carried out using Review Manager

.2 (The Cochrane Collaboration, Oxford, England). 

A total of 213 articles were retrieved after excluding duplicates.

fter the initial screening, 197 were excluded for not meeting the

nclusion criteria, leaving 16 articles to assess for eligibility. After

 comprehensive and careful evaluation of the full-text articles, 13

rticles including editorial/letter, reviews, case reports, and inves-

igations not in English language were excluded. Finally, 3 articles

ere included into the analysis 6-8 ( Fig. 1 ). 

Among 419 patients (259 males (61.8%), mean age 55.6 years),

T resulted the most frequent CV comorbidities (24.3%), followed

y diabetes mellitus (15.2%) and cardiac disease (6.2%). However,

or the last comorbidity, minor variations were used in the defini-

ions in the studies reviewed. According to the NOS, two studies

esulted of high-quality and one of moderate quality ( Table 1 ). 

As showed Fig. 2 , hypertensive patients with COVID-19 in-

ections had a significant higher mortality risk compared with

ormotensive patients (OR 3.36, 95% CI 1.96- 5.74, p < 0.0 0 01,

 

2 = 21%). 
eserved. 
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Table 1 

General characteristics of the patients enrolled. 

Authors Number of patients Mean age (years) Males N, (%) HT N, (%) Diabetes N, (%) CVD N, (%) NOS 

Wu et al. 6 201 51 128 (63.7) 39 (19.4) 22 (10.9) 8 (4.0) a High quality 

Yuan et al. 7 27 60 12 (44.4) 5 (18.5) 6 (22.2) 3 (11.1) b Moderate quality 

Zhou et al. 8 191 56 119 (62.3) 58 (30.3) 36 (18.8) 15 (7.8) c High quality 

a Defined as cardiovascular disease 
b Defined ad cardiac disease 
c Defined as Coronary artery disease. 

Fig. 2. Forrest plots of primary outcome: all-cause mortality among COVID-19 patients with and without arterial hypertension. HT: Arterial hypertension 
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1  
Our brief meta-analysis demonstrated that patients with

OVID-19 infection and HT have a significant high mortality risk.

he association between the presence of HT and a poor outcome

n COVID-19 patients was partially demonstrated in single analysis,

ut never into a meta-analysis. 6 , 9 Doubtless, considering that the

ata used for our investigation derive only from Chinese cohorts,

ther analysis based on different cohorts should be performed to

alidate our observations because the prevalence of HT, as well

s for others CV risk, can have different results across different

egions and races. However, despite our findings should be consid-

red as prelaminar results, we believe that remains fundamental

o preliminary identify the “phenotype” of those patients which

ould be at higher risk of death during the COVID-19 infection. 10 

he preliminary knowledge of those comorbidities incrementing

he risk of death of COVID-19 patients results fundamental both

or outpatients and hospitalized subjects to maintain a high degree

f surveillance until the resolution of the disease, since COVID-19

nfection could rapidly turn into an acute respiratory distress

yndrome (ARDS) up to a multiorgan failure (MOF). In our analysis

e included only those studies which stratified the cohorts into

urvivors and not survivors because the mortality represents an

ndeniable result. In fact, many other investigations used more

uncertain” outcome as the severity of the disease which was

ften defined using different criteria. 

Our study has several limitations related to the observational

ature of the studied reviewed with all inherited biases. Secondly,

ery few investigations on the COVID-19 infection have stratified

he cohort into survivors and non survivors, limiting the number

f investigations included into the meta-analysis. Thirdly, in the

nalysis, the degree of increased risk of mortality in HT patients

as largely due to two studies having 65.9& and 32.8% of weight.

oreover, the high heterogeneity observed, which depends from

he participants’ inclusion criteria as well as by the studies design,

ay have resulted in relatively weak conclusions. 

In conclusion, HT is the most common CV comorbidity which

eems to significantly increase the mortality risk in COVID-19 pa-

ients. Further studies are needed to explain the underline patho-

hysiological mechanisms linking HT and COVID-19 infection. 
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