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What’s New? 

Hypertension has been widely reported to increase severity and mortality of patients with the 

novel coronavirus-2019 disease (COVID-19). However, early COVID-19 studies have reported 

mixed findings with respect to hypertension. We aimed to assess the relationship between 

COVID-19 and hypertension in a pooled analysis of early COVID-19 reports. We found that 

hypertension is associated with ~2.5-fold increased risk of both increased severity and mortality. 

In a meta-regression, we observed that this effect is mainly attributed to those over the age of 60. 

While more data is needed, we encourage increased public health precautions be applied to 

patients with hypertension. Hypertension should be considered as a clinical predictor of COVID-

19 severity in older patients.    



Abstract  

Introduction: As the coronavirus disease 2019 (COVID-19) outbreak, identification of clinical 

predictors of severe or fatal disease are necessary to enable risk stratification and optimize 

allocation of limited resources. Hypertension has been widely reported to be associated with 

increase disease severity, however, other studies have reported different findings.  

Objectives: To evaluate the association of hypertension and severe and fatal COVID-19. 

Patients and methods: Scopus, Medline, and Web of Science was performed to identify studies 

reporting the rate of hypertension in COVID-19 patients with severe or non-severe disease or 

among survivors and non-survivors. The obtained data was pooled into a meta-analysis to 

calculate odds ratio (OR) with 95% confidence intervals (95%CI).  

Results: Hypertension was associated with a nearly 2.5-fold significantly increased risk of 

severe COVID-19 disease (OR: 2.49 [95%CI: 1.98-3.12] I
2
=24%), as well as with a similarly 

significant higher risk of mortality (OR: 2.42 [95%CI: 1.51-3.90] I
2
=0%). In meta-regression, a 

significant correlation was observed with an increase in mean age of patients with severe 

COVID-19 associated with increased log odds of hypertension and severity (p=0.03). 

Conclusions: The results of this pooled analysis of the current scientific literature would suggest 

that hypertension may be associated with an up to 2.5-fold higher risk of severe and fatal 

COVID-19, especially among older individuals. 

  



Introduction  

The coronavirus disease 2019 (COVID-19) outbreak, has spread across the world, 

affecting over 500,000 people and causing over 25,000 deaths to-date. 
1
 This infection is caused 

by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
2
 and is responsible for 

human-to-human transmission of disease, entering the cells through its predicated receptor 

angiotensin converting enzyme 2 (ACE2).
3
 The function of this enzyme is to catalyze the 

conversion of angiotensin II to angiotensin 1-7, a peptide which opposes the pro-inflammatory, 

pro-oxidative, vasoconstrictive and fibrotic properties of angiotensin II.
4
 

Due to the interplay between SARS-CoV-2 and ACE2, it has been suggested that 

hypertension may be involved in the pathogenesis of COVID-19, by either playing a direct role 

as a pre-existing clinical predictor of disease severity, or by contributing to deterioration late in 

disease course, characterized by acute respiratory distress syndrome (ARDS), systemic 

inflammatory response syndrome (SIRS) and/or multiple organ failure (MOF).
5
 Considering the 

virtually unstoppable current trajectory of SARS-CoV-2,
6
 together with the high prevalence of 

hypertension (an estimated 26% of worldwide population),
7
 it is now predictable that the 

combination of these two conditions will soon pose overwhelming clinical, societal and 

economic burdens to humanity.
8
 However, while widely reported in the media that hypertension 

increases the risk of severe COVID-19, some early reports found no association between 

hypertension and disease severity.
9,10

 Therefore, this article is aimed to investigate the possible 

existence of a clinical interplay between hypertension and COVID-19, investigating whether 

hypertensive patients infected by SARS-CoV-2 may be at particularly enhanced risk of worst 

clinical outcomes, and if so, the strength of such associations. 

  



Methods  

Search Strategy and Study Selection 

A systemic search was carried out in Scopus, Medline (through PubMed interface) and 

Web of Science, based on the free keywords “hypertension” OR “coronavirus disease 2019” OR 

“COVID-19” OR “SARS-CoV-2” in all fields, up to present date (i.e., March 26, 2020). We 

used no language restrictions. Additionally, the references of all included studies were hand-

searched for detecting other possibly eligible studies. The articles detected through these search 

criteria were then carefully assessed by title, abstract and full text, when available. This study 

was performed in compliance with the declaration of Helsinki and local legislation, without need 

for ethics committee approval. The Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines were followed (Supplement 1).  

Each study was evaluated by two reviewers for inclusion. Disagreements were solved 

through a consensus process with all authors. All studies reporting data on prevalence of 

hypertension in adult (i.e., aged 18 years or older) laboratory-confirmed COVID-19 patients, 

with or without severe disease, or COVID-19 non-survivors and survivors, were eligible for 

inclusion in a pooled analysis. A clinically validated definition of “severe disease” (i.e., patients 

experiencing severe respiratory distress, needing mechanical ventilation, vital life support or 

intensive care unit admission) was required. Due to the limited literature on COVID-19, no 

exclusion criteria were applied.  

 

Data Collection 

Data was collected independently by two reviewers from the included studies. Articles in 

Chinese were translated by a medical professional fluent in both Chinese and English, prior to 



data collection. Data was collected and entered into a spreadsheet. Variables included the authors, 

sample size, age, definition of severity, outcome, and rate of hypertension. No methodological 

risk of bias or publication bias assessment was performed as the expected data set was limited. 

  

Statistical Analysis 

Pooled analysis was performed to estimate the odds ratio (OR) and 95% confidence 

interval (95% CI) of hypertension in COVID-19 patients with or without severe disease, or in 

survivors versus non-survivors. Pooled analysis was performed using MetaXL, software Version 

5.3 (EpiGear International Pty ltd., Sunrise Beach, Australia), using an inverse variance model. 

Heterogeneity was evaluated using the Chi2 test and the I
2
 statistic. For the Chi2 test, significant 

heterogeneity amongst studies was indicated with a Cochran’s Q p-value of <0.10. The I
2
 

statistic results were interpreted as 25%, 50% and 75% representing low, moderate, and high 

heterogeneity, respectively. A leave-one-out sensitivity analysis was employed to probe the 

source of heterogeneity. Moreover, to evaluate the impact of mean age among severe patients on 

the association of hypertension with severity of COVID-19, a random effects meta-regression 

using log OR was applied.  

 

Results  

Search Results and Study Characteristics  

The flow of studies through the analysis is presented in Figure 1. Overall, following 

duplicate removal, 86 articles were initially identified based on our electronic and reference 

search, which after screening by tile, abstract, and full text, 77 were excluded as not related to 



COVID-19 (n=30), were review articles (n=12), did not provide relevant data (n=22), were 

editorials (n=8),  or did not provide extractable data on hypertension (n=5). Four studies were 

identified from the reference search. Thus, 13 studies,
9–21

 with a total of 2893 COVID-19 

patients, were finally included in our analysis. Eleven studies compared the rate of hypertension 

in severe vs. non-severe cases of confirmed COVID-19 with a sample of 2552 patients, 748 

(29.3%) of whom were classified as having developed severe disease.
9–19

 Only 2 studies 

compared the prevalence of hypertension in non-survivors vs. survivors, in a total of 341 

COVID-19 patients, 122 (35.8%) of whom were non-survivors.
20,21

 The essential characteristics 

of included studies are shown presented in Table 1.   

 

Meta-Analysis 

The results of our pooled analysis are presented in Figure 2. Hypertension was found to 

be associated with a nearly 2.5-fold significantly enhanced risk of severe COVID-19 disease (OR: 

2.49 [95%CI: 1.98-3.12] I
2
=24%, Cochran’s Q, p=0.21), as well as with a similarly significant 

higher risk of dying (OR: 2.42 [95%CI: 1.51-3.90] I
2
=0%, Cochran’s Q, p=0.33). Minimal 

heterogeneity was observed in the analyses. No significant differences were observed in the 

leave-one-out sensitivity analysis for severity (data not shown). In a meta-regression, a 

significant correlation was observed between mean age of patients with severe COVID-19 and 

log odds of hypertension and COVID-19 severity (correlation coefficient: 0.04, p=0.03) (Figure 

3).  

  



Discussion 

As the COVID-19 pandemic continues, there is an increasing risk of overwhelming 

healthcare infrastructures and jeopardizing patient care even in the most developed countries. As 

such, identification of reliable demographic, clinical and laboratory indicators are needed to 

distinguish which COVID-19 patients are at enhanced risk, thus needing more aggressive 

management through hospitalization or intensive care, from those who could be safely managed 

as outpatients. Some laboratory parameters which may predict worse progression have already 

been identified, including leukocytosis, lymphopenia, thrombocytopenia, along with increased 

values of D-dimer, procalcitonin, cardiac biomarkers, pro-inflammatory cytokines and ferritin.
22

 

Notably, some clinical predictors of worse COVID-19 prognosis have also been reported in early 

studies, such as older age, male sex, as wells the presence of pre-existing cardiovascular diseases, 

diabetes, respiratory disorders, cancer and dementia.
21,23

 These findings are supported by 

observations in other respiratory and systemic illnesses, as the presence of one or more such co-

morbidities is now universally recognized as unfavourable prognostic factor in patients with 

many other pneumonias
24

, ARDS
25

 and SIRS.
26

 However, the strength of those comorbidities for 

increased risk of severe COIVID-19 has not been established.  

In this study, we observed that hypertension carries a nearly 2.5-fold higher risk of 

developing severe disease or dying from SARS-CoV-2 infection (Figure 1). Although this 

association seems weaker than that earlier reported for other co-morbidities, such as chronic 

obstructive pulmonary disease (COPD; over 5-fold higher risk)
27

 or chronic kidney disease 

(CKD; over 3-fold higher risk),
28

 it still carries important clinical implications.  

As previously discussed, SARS-CoV-2 enters the cells by binding ACE2. Some 

interesting studies have previously shown that administration of some antihypertensive drugs 



such as ACE inhibitors (ACEis)
29

 and angiotensin receptor blockers (ARBs)
30

 may be associated 

with enhanced ACE2 expression at the cell surface, thus ultimately supplying SARS-CoV-2 with 

a larger number of “anchors” for infecting cells. While this is still the matter of contentious 

debate, it cannot be excluded that some hypertensive patients undergoing renin-angiotensin-

aldosterone system (RAAS) inhibition, especially those taking ACEis, may be more susceptible 

to SARS-CoV-2 infection, which would ultimately translate into a higher risk of developing 

local (i.e., ARDS) or systemic (i.e., SIRS/MOF) adverse COVID-19 consequences.
31

 On the 

other hand, others have argued that hypertensives may experience a decreased ACE2 expression, 

which when bound by SARS-CoV-2 attenuates residual ACE2, leading to elevated angiotensin II 

levels driving development of ARDS.
32

 Moreover, evidence convincingly attest that both 

pulmonary and systemic hypertension is a risk factor for unfavourable progression in patients 

with pneumonia,
33

 ARDS
34,35

 and MOF.
36

 It is therefore plausible that coexistence of 

hypertension and SARS-CoV-2 infection would interplay to synergistically increase the risk of 

unfavourable prognosis compared to normotensive COVID-19 patients. 

The management of hypertensive patients is another important implication of our 

findings. The postulated higher vulnerability to severe COVID-19 would require specific 

precautions for these patients, such as reinforcing the restrictive measure for avoiding contagion 

(i.e., strict maintenance of spatial distance of at least 1 m, social isolation, wearing of more 

powerful personal protection equipment such as gloves, goggles, FFP2 (N95) or FFP3 masks), as 

well as constant monitoring of blood pressure, to prevent especially broad variations which are 

associated with higher risk of developing targeted (i.e., lung) or multiple organ failure.
36

 

A limitation of the current analysed literature is the lack of age-adjusted data with respect 

to hypertension and disease severity. In our meta-regression by mean age of severe patients, 



significant odds of COVID-19 severity associated with hypertension was only seen in those over 

age 60. It is possible that the observed risk may be attributed to the higher overall severity and 

mortality in older patients, within whom the prevalence of hypertension increases in parallel with 

advancing age. We hypothesize that in older individuals, hypertension contributes to a 

compounding effect with other co-morbidities on mortality. As such, in the coming weeks, we 

urgently need age-adjusted analyses for clinical predictors of severe and fatal COVID-19. Lastly, 

it is possible in the included studies that patients presenting without a history of hypertension, 

but presenting at admission with elevated blood pressure (potentially due to COVID-19), may be 

considered to have a history of hypertension, biasing results among individual studies.  

In conclusion, we still lack the definitive clues for establishing which comes first between 

the chicken (i.e., hypertension) or the egg (i.e., severe COVID-19), or even if these two 

conditions interplay in their pathophysiology. However, the results of this pooled analysis of the 

current scientific literature would suggest that hypertension may be associated with a up to 2.5-

fold higher risk of severe and fatal COVID-19, especially among older individuals. 

 

Conflicts of Interest: None 

Funding: None 

 

  



References 

1.  WHO. Coronavirus disease 2019 (COVID-19) Situation Report – 66. 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports/. 

Accessed March 27, 2020. 

2.  Gorbalenya AE, Baker SC, Baric RS, et al. The species Severe acute respiratory syndrome-

related coronavirus : classifying 2019-nCoV and naming it SARS-CoV-2. Nature 

Microbiology. 2020;5(4):536-544. doi:10.1038/s41564-020-0695-z 

3.  Walls AC, Park Y-J, Tortorici MA, Wall A, McGuire AT, Veesler D. Structure, Function, 

and Antigenicity of the SARS-CoV-2 Spike Glycoprotein. Cell. 2020;0(0). 

doi:10.1016/j.cell.2020.02.058 

4.  Tikellis C, Thomas MC. Angiotensin-Converting Enzyme 2 (ACE2) Is a Key Modulator of 

the Renin Angiotensin System in Health and Disease. Int J Pept. 2012;2012. 

doi:10.1155/2012/256294 

5.  Fang L, Karakiulakis G, Roth M. Are patients with hypertension and diabetes mellitus at 

increased risk for COVID-19 infection? The Lancet Respiratory Medicine. 2020;0(0). 

doi:10.1016/S2213-2600(20)30116-8 

6.  Lippi G, Sanchis-Gomar F, Henry BM. Coronavirus disease 2019 (COVID-19): the portrait 

of a perfect storm. Annals of Translational Medicine. 2020;0(0). 

doi:10.21037/atm.2020.03.157 



7.  Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J. Global burden of 

hypertension: analysis of worldwide data. Lancet. 2005;365(9455):217-223. 

doi:10.1016/S0140-6736(05)17741-1 

8.  Emanuel EJ, Persad G, Upshur R, et al. Fair Allocation of Scarce Medical Resources in the 

Time of Covid-19. New England Journal of Medicine. 2020;0(0):null. 

doi:10.1056/NEJMsb2005114 

9.  Huang C, Wang Y, Li X, et al. Clinical features of patients infected with 2019 novel 

coronavirus in Wuhan, China. The Lancet. 2020;395(10223):497-506. doi:10.1016/S0140-

6736(20)30183-5 

10.  Wan S, Xiang Y, Fang W, et al. Clinical Features and Treatment of COVID-19 Patients in 

Northeast Chongqing. J Med Virol. March 2020. doi:10.1002/jmv.25783 

11.  Guan W, Ni Z, Hu Y, et al. Clinical Characteristics of Coronavirus Disease 2019 in China. 

New England Journal of Medicine. 2020;0(0):null. doi:10.1056/NEJMoa2002032 

12.  Qin C, Zhou L, Hu Z, et al. Dysregulation of immune response in patients with COVID-19 

in Wuhan, China. Clin Infect Dis. doi:10.1093/cid/ciaa248 

13.  Wu C, Chen X, Cai Y, et al. Risk Factors Associated With Acute Respiratory Distress 

Syndrome and Death in Patients With Coronavirus Disease 2019 Pneumonia in Wuhan, 

China. JAMA Intern Med. March 2020. doi:10.1001/jamainternmed.2020.0994 



14.  Liu W, Tao Z-W, Lei W, et al. Analysis of factors associated with disease outcomes in 

hospitalized patients with 2019 novel coronavirus disease. Chin Med J. February 2020. 

doi:10.1097/CM9.0000000000000775 

15.  Wang Z, Yang B, Li Q, Wen L, Zhang R. Clinical Features of 69 Cases with Coronavirus 

Disease 2019 in Wuhan, China. Clin Infect Dis. doi:10.1093/cid/ciaa272 

16.  Wang D, Hu B, Hu C, et al. Clinical Characteristics of 138 Hospitalized Patients With 2019 

Novel Coronavirus–Infected Pneumonia in Wuhan, China. JAMA. 2020;323(11):1061-1069. 

doi:10.1001/jama.2020.1585 

17.  Chen C, Chen C, Jiangtao Y, Ning Z, Jianping Z, Daowen W. Analysis of myocardial 

injury in patients with COVID-19 and association between concomitant cardiovascular 

diseases and severity of COVID-19. Chinese Journal of Cardiology. 2020;48(00):E008-

E008. doi:10.3760/cma.j.cn112148-20200225-00123 

18.  Xiang T, Liu J, Xu F, et al. Analysis of clinical characteristics of 49 patients with new type 

of coronavirus pneumonia in Jiangxi region. Chinese Journal of Respiratory and Critical 

Care 2020, Vol. 19, Pages 154-160. http://www.cjrccm.com/article/10.7507/1671-

6205.202002070#fulltext. Accessed March 27, 2020. 

19.  Zhang J-J, Dong X, Cao Y-Y, et al. Clinical characteristics of 140 patients infected with 

SARS-CoV-2 in Wuhan, China. Allergy. February 2020. doi:10.1111/all.14238 

20.  Ruan Q, Yang K, Wang W, Jiang L, Song J. Clinical predictors of mortality due to COVID-

19 based on an analysis of data of 150 patients from Wuhan, China. Intensive Care Med. 

March 2020. doi:10.1007/s00134-020-05991-x 



21.  Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of adult inpatients 

with COVID-19 in Wuhan, China: a retrospective cohort study. The Lancet. 

2020;395(10229):1054-1062. doi:10.1016/S0140-6736(20)30566-3 

22.  Henry BM, Santos de Oliveria, Benoit S, Plebani M, Lippi G. Hematologic, Biochemical, 

and Immune Biomarker Abnormalities Associated with Severe Illness and Mortality in 

Coronavirus Disease 2019 (COVID-19): a meta-analysis. Clinical Chemistry and 

Laboratory Medicine. doi:10.1515 

23.  Onder G, Rezza G, Brusaferro S. Case-Fatality Rate and Characteristics of Patients Dying 

in Relation to COVID-19 in Italy. JAMA. March 2020. doi:10.1001/jama.2020.4683 

24.  Torres A, Peetermans WE, Viegi G, Blasi F. Risk factors for community-acquired 

pneumonia in adults in Europe: a literature review. Thorax. 2013;68(11):1057-1065. 

doi:10.1136/thoraxjnl-2013-204282 

25.  Azoulay E, Lemiale V, Mourvillier B, et al. Management and outcomes of acute respiratory 

distress syndrome patients with and without comorbid conditions. Intensive Care Med. 

2018;44(7):1050-1060. doi:10.1007/s00134-018-5209-6 

26.  Chakraborty RK, Burns B. Systemic Inflammatory Response Syndrome. In: StatPearls. 

Treasure Island (FL): StatPearls Publishing; 2020. 

http://www.ncbi.nlm.nih.gov/books/NBK547669/. Accessed March 27, 2020. 

27.  Lippi G, Henry BM. Chronic obstructive pulmonary disease is associated with severe 

coronavirus disease 2019 (COVID-19). Respiratory Medicine. 2020;0(0). 

doi:10.1016/j.rmed.2020.105941 



28.  Lippi G, Henry BM. Chronic Kidney Disease is associated with severe coronavirus disease 

2019 (COVID-19) infection. Int Urol Nephrol. 

29.  Ferrario Carlos M., Jessup Jewell, Chappell Mark C., et al. Effect of Angiotensin-

Converting Enzyme Inhibition and Angiotensin II Receptor Blockers on Cardiac 

Angiotensin-Converting Enzyme 2. Circulation. 2005;111(20):2605-2610. 

doi:10.1161/CIRCULATIONAHA.104.510461 

30.  Klimas J, Olvedy M, Ochodnicka-Mackovicova K, et al. Perinatally administered losartan 

augments renal ACE2 expression but not cardiac or renal Mas receptor in spontaneously 

hypertensive rats. J Cell Mol Med. 2015;19(8):1965-1974. doi:10.1111/jcmm.12573 

31.  Kuster GM, Pfister O, Burkard T, et al. SARS-CoV2: should inhibitors of the renin–

angiotensin system be withdrawn in patients with COVID-19? Eur Heart J. 

doi:10.1093/eurheartj/ehaa235 

32.  Henry BM, Vikse J. Clinical Characteristics of COVID-19 in China. New England Journal 

of Medicine. 2020. 

33.  Chalmers JD, Singanayagam A, Hill AT. Systolic blood pressure is superior to other 

haemodynamic predictors of outcome in community acquired pneumonia. Thorax. 

2008;63(8):698-702. doi:10.1136/thx.2008.095562 

34.  Price LC, Wort SJ. Pulmonary hypertension in ARDS: inflammation matters! Thorax. 

2017;72(5):396-397. doi:10.1136/thoraxjnl-2016-209199 



35.  Dai Q, Wang S, Liu R, Wang H, Zheng J, Yu K. Risk factors for outcomes of acute 

respiratory distress syndrome patients: a retrospective study. J Thorac Dis. 2019;11(3):673-

685. doi:10.21037/jtd.2019.02.84 

36.  Leoncini G, Viazzi F, Storace G, Deferrari G, Pontremoli R. Blood pressure variability and 

multiple organ damage in primary hypertension. Journal of Human Hypertension. 

2013;27(11):663-670. doi:10.1038/jhh.2013.45 

 

 

 

 

 

  



Table 1. Characteristics of Included Studies.  

Study Setting 
Sample    

Size 
Outcomes 

Severe patients Non-severe patients 

n (%) 

Age 

(yrs)

* 

HTN 

(%) n (%) 

Age 

(yrs)

* 

HTN 

(%) 

Chen C et 

al. 2020 China 150 

Respiratory 

Distress/Insufficiency 

24 

(16%) 

68.5 

(13.

6) 

14 

(58.3

%) 

126 

(84%) 

51.1 

(15.

6) 

35 

(27.8

%) 

Guan W et 

al. 2020 China 1099 

Admission to ICU, 

MV, Death 

173 

(15.7

%) 

52 

(40–

65) 

41 

(23.7

%) 

926 

(84.3

%) 

45 

(34-

57) 

124 

(13.4

%) 

Huang C et 

al. 2020 China 41 ICU Care 

13    

(31.7

%) 

49 

(41–

61) 

2 

(15.4

%) 

28 

(68.3

%) 

49 

(41-

58) 

4 

(14.3

%) 

Liu W et 

al. 2020 China 78 

Admission to ICU, 

MV, Death 

11    

(14.1

%) 

66 

(51-

70) 

2 

(18.2

%) 

67    

(85.9

%) 

37 

(32-

41) 

6 

(9.0%) 

Ruan Q et 

al. 2020 China 150 Death 

68 

(45.3

%) 

67 

(15-

81) 

29 

(42.6

%) 

82 

(54.6

%) 

50 

(44-

81) 

23 

(28.0

%) 

Qin C et al. 

2020 China 452 

Respiratory 

Distress/Insufficiency 

286 

(63.3

%) 

61 

(51-

69) 

105 

(36.7

%) 

166 

(36.7

%) 

53 

(41.

25-

62) 

30 

(18.1

%) 

Wan S et 

al. China 135 

Respiratory 

Distress/Insufficiency 

40 

(29.6

%) 

56 

(52-

73) 

4 

(10.0

%) 

95 

(70.4

%) 

44 

(33-

49) 

9 

(9.5%) 

Wang D et 

al. 2020 China 138 

Clinical Variables, 

MV, Death 

36 

(26.1

%) 

66 

(57-

78) 

21 

(58.3

%) 

102 

(73.9

%) 

51 

(37-

62) 

22 

(21.6

%) 

Wang Z et 

al. 2020 China 69 
SpO2<90% 

14 

(20.3

%) 

70.5 

(62-

77) 

5 

(35.7

%) 

55 

(79.7

%) 

37 

(32-

51) 

4 

(7.3%) 

Wu C et al. 

2020 China 201 ARDS 

84 

(41.8

%) 

58.5 

(50-

69) 

23 

(27.4

%) 

117 

(58.2

%) 

48 

(40-

54) 

16 

(13.7

%) 

Xiang T et 

al. 2020 China 49 

Respiratory 

Distress/Insufficiency 

9 

(18.4

%) 

53 

(14) 

4 

(44.4

%) 

40 

(81.6

%) 

40.6 

(14.

3) 

2 

(5.0%) 

Zhang J et 

al. 2020 China 140 

Respiratory 

Distress/Insufficiency 

58 

(41.4

%) 

64 

(25-

87) 

22 

(37.9

%) 

82    

(58.6

%) 

52 

(26-

78) 

20 

(24.4

%) 

Zhou F et 

al. 2020 China 140 Death 

54 

(28.3

%) 

69 

(63-

76) 

26 

(48.1

%) 

137 

(71.7

%) 

52 

(45-

58) 

32 

(23.4

%) 
*Age data presented as median (IQR) or mean (SD). MV – Mechanical Ventilation, ICU – Intensive Care Unit, NR – Not 

reported  



 

Figure 1. Study flow chart.  

 



 

Figure 2. Forest plots demonstrating the association of hypertension with COVID-19 severity 

and mortality.  

 



 

Figure 3. Meta-regression of mean age of patients with severe COVID-19 and log odds ratio for 

association of hypertension with severe form of COVID-19.  

 


