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Systemic arterial hypertension as a risk 
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ABSTRACT

OBJECTIVE: Identify whether systemic arterial hypertension is a risk factor for the severe 
form of covid-19.

METHODS: This is a scoping review, searches were performed on the Lilacs, PubMed, SciELO 
and Web of Science databases.

RESULTS: Thirteen articles were selected. The studies presented systemic arterial hypertension 
as the most common chronic disease in subjects diagnosed with covid-19. Hypertensive subjects 
were older, and men were more likely to develop severe covid-19. Hypertensive subjects without 
antihypertensive treatment were associated with a higher risk of mortality.

CONCLUSIONS: subjects with chronic diseases tend to have a different clinical profile. Blood 
pressure should be controlled in hypertensive subjects that should be continuously monitored 
during the covid-19 infection.
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INTRODUCTION

Systemic arterial hypertension (SAH) affects more than 30% of the adult population, or 
more than one billion people, and is the leading cause of premature death worldwide1,2. 
The burden of disease disproportionately affects low- and middle-income countries, where 
two-thirds of cases are found. This is largely due to the increase of risk factors in these 
populations in recent decades. Approximately half of people living with hypertension is 
unaware of their condition, putting them at risk for preventable medical complications 
and death2.

Hypertension is considered a chronic non-communicable disease (NCD). It is a multifactorial 
condition that depends on genetic and epigenetic, environmental and social factors. Its 
cut-off point is defined by systolic blood pressure (SBP) ≥ 140, and diastolic blood pressure 
(DBP) ≥ 90 mm Hg3. According to the Brazilian Guidelines on Hypertension - 2020, some 
of the main risk factors for developing SAH include genetics, aging, gender, ethnicity, 
overweight and/or obesity, high sodium intake, sedentary lifestyle, alcohol intake, as well 
as socioeconomic factors, including lower education, inadequate housing conditions, and 
low family income3.

Recent studies point out that the existence of comorbidities, such as systemic arterial 
hypertension, in subjects with covid-19 could lead to unfavorable outcomes, including an 
increased risk of death4–6. In this scenario, studies have identified that hypertension is the 
most common chronic disease in subjects infected with the new coronaviruses, which may 
be justified by the high global prevalence7–10.

Subjects with systemic arterial hypertension experience endothelial dysfunction, which 
appears as an imbalance between vasodilator and vasoconstrictor substances that directly 
affects vascular function. This is considered to be a major characteristic of the vascular 
bed in hypertensive subjects. Associated with the aging process, hypertension results in 
progressive stiffening and loss of compliance of the great arteries, and is crucial in the 
pathogenesis of cardiovascular complications related to the covid-1911,12.

It is noteworthy that since SAH is often asymptomatic, subject may evolve to structural 
and/or functional changes in target organs such as heart, brain, kidneys, and vessels. This 
would increase susceptibility to the SARS-CoV-2, increasing the risk of unfavorable outcomes 
in people with covid-193,13.

Data on the impact of known and newly diagnosed hypertension in subjects with 
covid-19 are still very limited. One study, however, showed that insufficient control of 
blood pressure (BP) was independently associated with adverse outcomes in covid-19 and  
hypertensive subjects14.

Another study reported that stage I hypertension was present in 37% of subjects hospitalized 
for covid-19, while the prevalence of stage II and III hypertension was significantly higher 
(61% and 70%, respectively). Unfavorable outcomes (mortality, septic shock, respiratory 
failure, acute respiratory distress syndrome [ARDS], and intensive care unit admission) 
gradually increased with elevated blood pressure15.

It is also noteworthy that most hypertensive subjects require pharmacological treatment, 
especially with angiotensin-converting enzyme inhibitors (ACEI) and angiotensin II receptor 
blockers (ARB), which has currently been analyzed whether or not their use may contribute 
to a higher risk of infection and/or severity of covid-1916.

The covid-19 infection has a lethality of 2.2% worldwide, and currently more than four 
billion people have died in the world. In Brazil alone, by July 2021, more than 544,000 people 
died as a result of covid-1917. As for the relationship between hypertension and covid-19, 
hypertensive subjects with SARS-CoV-2 infection had 2.27 and 3.48 times higher risks of 
severity and fatality, respectively, compared to covid-19 cases without hypertension18.
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In this context, the relationship between hypertension and unfavorable outcomes of 
covid-19 are of great concern for public health, making it essential to conduct studies 
that clarify the relationship between the diagnosis of hypertension and the development 
of severe forms of covid-19. Thus, this article aims to identify whether SAH is a risk factor 
for the worsening of covid-19.

METHODS

This is a scoping review, and followed the six methodological steps described by the Joanna 
Briggs Institute: (1) identification of the research question; (2) identification of relevant 
studies; (3) selection of studies; (4) data extraction; (5) sorting, summarizing, and reporting 
results; and (6) dissemination of results19.

In order to construct the guiding question, we applied the PCC strategy, which represents 
a mnemonic for P (Population) (people diagnosed with SAH), C (Concept) (hospitalized 
people affected by covid-19), and C (Context) (covid-19 pandemic). The guiding question 
was defined as: Might people diagnosed with SAH have an increased risk for severe case 
of covid-19?

Articles was searched on the Lilacs, PubMed, SciELO, and Web of Science databases from 
March to April 2021 by two researchers individually, and disagreements were discussed with 
a third researcher, and resolved by consensus. The search terms used were: hypertension, 
arterial hypertension, coronavirus, covid-19, Sars-coronavirus, and Sars-CoV-2 (Box 1).

Searches were performed using descriptors and their synonyms found in the Descritor em 
Ciências da Saúde (DeCS) and Medical Subject Headings (MeSH) (Box 1).

We included primary studies published in Portuguese, English, and Spanish between 
January and December 2020, and excluded articles whose titles and abstracts were not 
within the objective of the investigation, and studies that addressed other risk factors, 
as well as opinion articles, editorials, and reviews. The reference lists of all studies found 
were also checked.

To select the studies, after implementing the search strategy in each database, the identified 
references were exported to the reference manager Mendeley, version X7.

After selecting the studies, the references were exported to the StArt (State of the Art through 
Systematic Review) web application for the 2-level selection of studies. The first selection 
was by reading titles and abstracts, followed by reading the full article. The Laboratório de 
Pesquisa em Engenharia de Software (Software Engineering Research Laboratory, LaPES) 
of the Universidade Federal de São Carlos (UFSCar).

After data mapping, PRISMA-ScR (extension for scoping reviews) was used for  
data extraction20.

Box 1. Search strategies used on the databases. São Carlos, SP, 2021.

DATABASE SEARCH STRATEGIES

PubMed
((hypertension[Title] OR “arterial hypertension”[Title]) AND (((coronavirus[Title] OR 
“COVID-19”[Title]) OR “SARS-CORONAVIRUS”[Title]) OR “SARS-COV-2”[Title])) 

NOT pulmonary[Title] 

Web of Science
TI=(hyperttension OR “arterial hypertension”) NOT TI=(pulmonary) AND  

TI=(coronavirus OR Covid-19 OR SARS-CORONAVIRUS OR SARS-COV-2) 

Lilacs
(hypertension OR arterial hypertension [Title words] and coronavirus OR Covid-19 OR 

sars-coronavirus OR Sars-cov-2 [Title words] and not pulmonary [Title words])

SciELO
TI=(hypertension OR “arterial hypertension”) NOT TI=(pulmonary) AND 

TI=(coronavirus OR Covid-19 OR SARS-CORONAVIRUS OR SARS-COV-2)
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RESULTS

A total of 264 articles were identified in the databases, of which 115 were duplicates and 
were excluded, as well as other 127 discarded after reading the titles and abstracts, and nine 
after reading the full text. Therefore, 13 articles approaching the relation of systemic arterial 
hypertension as a risk factor for covid-19 aggravation were selected for the study (Figure).

The 13 publications included (100%) in this scoping review were published in English. 
Regarding the countries participating in the studies, the following stand out: 10 (76.9%) 
publications conducted in China, one in Spain (7.7%), one in Germany (7.7%), one in Turkey 
(7.7%); six of the 13 studies were published in journals from the United States (46.1%), four 
in English publications (30.8%), one in Switzerland (7.7%), one in China (7.7%), and in one 
Turkish publication (7.7%). Studies were published from January to December 2020, of which 
nine (69.2%) were retrospective observational studies and four (30.8%) were cohort studies. 
After selection, studies were described as to the type of study and objective, and the main 
results found were extracted, as shown in Box 2.

Of the 13 studies reviewed, three studies showed that among the subjects who developed 
the severe form of covid-19, the highest proportion corresponded to the group of 
hypertensive subjects15,21–23.

With regard to clinical complications, four studies suggested that hypertensive subjects 
reported higher rate of admission to the Intensive Care Unit (ICU), with clinical conditions 
such as shock, acute respiratory distress syndrome and acute kidney injury, in addition to 
greater use of invasive and non-invasive mechanical ventilation, and were more likely to 
receive antibiotics and corticosteroid therapy21,22,24–26.

Figure. Reference flowchart: inclusion and exclusion of articles. São Carlos, SP, 2021.
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Box 2. Description of articles according to author, year, site, objective, type of study, sampling, and main outcomes. São Carlos, SP, 2021.

Author, Year and 
Site

Objective
Type of study and 

sampling (n)
Main results

Chen R, 2020, 
China15

Investigate the association between 
in-hospital blood pressure control 
and covid-19-related outcomes, 

and compare the effects of different 
antihypertensive treatments.

Retrospective cohort 
study. 

n = 2,828, 51.0% 
male, and mean age 

60.0 years.

Elevated cardiomyocyte damage biomarkers in grade 2 and 
grade 3 groups (p < 0.001). Subjects grade 3 group higher B-type 

natriuretic peptide and worse cardiac function (p < 0.001). 
Survival rate of adverse clinical outcomes significantly higher in 
subjects previously treated with renin-angiotensin-aldosterone 
system inhibitors (HR: 0.35, 95%CI:  0.13–0.97, p = 0.043) or 
after (HR 0.18, 95%CI: 0.04–0.86, p = 0.031) admission than 

treated with other antihypertensive medications. 

Rodilla E, 2020, 
Spain32

Analyze whether hypertension 
represents an independent risk 
factor for death as a difficult 

outcome in hospitalized subjects 
with SARS-CoV-2 in Spain.

Cross-sectional, 
observational, 

multicenter 
retrospective study. 

n = 12,226, mean 
age 67.5, and 42.6% 

female. 

After adjustment for sex, age tertiles, and Charlson Comorbidity 
Index scores, hypertension was significantly predictive of 

all-cause mortality when treated with angiotensin-converting 
enzyme inhibitors (OR: 1.6, p = 0.002) or other than 

renin-angiotensin-aldosterone blockers (OR: 1.3, p = 0.001) 
or angiotensin II receptor blockers (OR: 1.2, p = 0.035). 

Huang S. 2020, 
China21

Explore the effect of hypertension 
on disease progression and 
prognosis in subjects with 
coronavirus 2019 disease 

(covid-19).

Multicenter 
retrospective 

observational study. 

n = 310, 56.1% male, 
and mean age 62 years.

Comparison hypertensive and non-hypertensive subjects with 
covid-19 without other comorbidities: hypertension showed 
no significant correlation with length of stay (p = 0.409) or 

mortality (p = 0.189) of covid-19 disease, hypertensive subjects 
higher proportion of severe cases (p < 0.001), higher proportion 

of intensive care unit admission (p = 0.045). Comparison of 
laboratory indices between hypertensive subjects with covid-19 
with and without other comorbidities, most laboratory indices 

were not significantly different.

Okay G, 2020, 
Turkey22

Investigate the effect of 
hypertension on clinical severity 

and prognosis of Coronavirus 
subjects with covid-19.

Retrospective 
observational study. 

n = 260, 55.4% 
male and mean age 
54.1 ± 15.5 years. 

Subjects with severe and critical clinic higher in the hypertensive 
than in the non-hypertensive group (p < 0.001). Greater use 
of oxygen therapy in hypertensive than in non-hypertensive 
subjects (p = 0.001). Higher rate of admission to intensive 

care unit in hypertensive subjects than in the non-hypertensive 
group (p = 0.01). Median values of neutrophil count, aspartate 
aminotransferase, lactate dehydrogenase and creatinine higher 

in hypertensive subjects than in non-hypertensive subjects. 
(p = 0.001; p = 0.016; p = 0.002; p < 0.001, respectively). 

Median albumin values and glomerular filtration rate  
lower in hypertensive subjects (p = 0.002 and p < 0.001, 

respectively).

Ghao G, 2020, 
China29

Investigate whether treatment 
of hypertension, primarily with 
renin-angiotensin-aldosterone 
system (RASA) inhibitors, can 

impact mortality in subjects with 
covid-19.

Retrospective 
observational study. 

n = 2,877, hypertensives 
n = 850 (83.5% taking 

antihypertensive 
medications).

Hypertensive subjects without antihypertensive treatment: higher 
mortality rate compared to those with antihypertensive treatments 

(7.9% vs. 3.2%, HR: 2.52, 95%CI: 1.23–5.17, p = 0.012). 
After adjustment, even higher mortality risk in subjects without 

antihypertensive treatment (HR: 2.17, 95%CI: 1.03– 4.57,= 
0.041). The numerical difference in mortality rates between the 

renin-angiotensin-aldosterone system inhibitor and non-inhibitor 
cohorts were not significant before or after adjustment (2.2% vs. 

3.6%, adjusted HR: 0.85, 95%CI: 0.28–2.58, p = 0.774). 

Yao Q, 2020, 
China24

Explore the characteristics and 
differences in outcomes between 

hypertensive and non-hypertensive 
subjects with covid-19.

Observational 
retrospective study. 

n = 414, median age 
61 years 50.1% male, 

and 36.0% hypertensive 
participants. 

Compared with normotensives, hypertensive participants 
had a higher risk of death (HR: 2.68, 95%CI:1.46– 4.91), 
after adjustment for age and sex, no difference was shown 

(HR:1.77, 95%CI: 0.93–3.36). Hypertensive subjects had more 
complications: shock (p = 0.009), acute respiratory distress 

syndrome (p = 0.003), acute kidney injury (p = 0.001), greater 
use of non-invasive mechanical ventilation (p = 0.026), and 

invasive mechanical ventilation IMV (p = 0.020). Lab results on 
admission: hypertensive subjects had higher levels of hemoglobin 
(p = 0.049), D-dimer (p = 0.007), blood urea nitrogen (p = 0.000) 

and serum creatinine (p = 0.000).

Xiong TY, 2020, 
China25

Characterize the prevalence 
and clinical implications of 

comorbidities in subjects with 
covid-19.

Retrospective 
multicenter study. 

n = 472 53.0% male, 
median age 43 years, 
hypertensive subjects 

n = 71.

Comparison hypertensive and non-hypertensive subjects: 
the hypertensive ones more prone to treatments with 

angiotensin-converting enzyme inhibitor (ACEI)/angiotensin II 
receptor blocker (ARB), β-blockers, calcium channel blocker 
(CCB) (p < 0, 001) and statins (p = 0.006), greater chance of 

experiencing the composite outcome (p < 0.001) and individual 
outcome, including intensive care unit admission (p < 0.001), 

mechanical ventilation (p < 0.001) and death (p = 0.012). 
Occurrence of adverse events did not differ between subjects 

treated with and without antihypertensive drugs.

Continue

http://045.na/
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http://045.na/
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The analysis of hypertensive subjects with and without other comorbidities found one 
study showing that laboratory indexes of both groups were similar21. On the other hand, 
five studies found that hypertensive subjects had higher levels of hemoglobin, neutrophils, 
D-dimer, aspartate aminotransferase (AST), lactate dehydrogenase (LDH) and creatinine 
when compared to normotensive subjects. The studies, however, also pointed out that 
hypertensive subjects had lower median values for albumin and glomerular filtration 
rate22,24,26–28.

Box 2. Description of articles according to author, year, site, objective, type of study, sampling, and main outcomes. São Carlos, SP, 2021. Continuation

Li J, 2020, China30

Investigate the association between 
angiotensin-converting enzyme 

inhibitors (ACEIs) and angiotensin 
receptor blockers (ARBs), and 
disease severity and mortality 
in subjects with hypertension 

hospitalized for covid-19 infection.

Retrospective study. 

n = 1,178, hypertensive 
subjects n = 362 (52.2% 
male, 71.5% older than 

60 years, and 31.8% 
were on ACEI / ARBs).

Analysis in the hypertensive group: similar laboratory profile 
results, except higher alkaline phosphatase in those not taking 
angiotensin-converting enzyme inhibitors (ACEI) / angiotensin 

receptor blockers (ARB) (p < 0.001), frequency of disease 
severity, acute respiratory distress syndrome and mortality 

did not differ in relation to ACEI / ARB therapy. With regard 
to IECA/ARB use, there was no difference between those with 
severe versus non-severe disease in the use of IECA (p = 0.80), 
ARBs (p = 0.40), or the composite of IECA / ARBs (p = 0.65). 

Similarly, there were no differences between non-survivors and 
survivors in the use of IECA (p = 0.85), ARBs (p = 0.42), or the 

composite of IECA / ARBs (p = 0.34).

Zhou X, 2020, 
China27

Explore the clinical features 
of covid-19 complicated by 

hypertension.

Single center 
retrospective study. 

n = 110, mean age 57.7 
years, 54.5% male, 

hypertensive subjects 
n = 36 (52.8% male).

Compared to non-hypertensive subjects, those hypertensive had 
higher occurrence of dyspnea (p < 0.001), diabetes (p < 0.001) 

and cardiovascular disease (p = 0.022), lower lymphocyte count 
on admission (p < 0.01), higher crude mortality rate (p < 0.01). 
Taking angiotensin-converting enzyme inhibitors or angiotensin 
receptor blockers was not significantly associated with prognosis 

(p = 0.162).

Chengyi HU, 
2020, China26

Determine the impact of 
hypertension on outcomes in 

subjects with covid-19.

Observational 
retrospective 
cohort study. 

n = 442, hypertensive 
subjects n = 61.

Compared to normotensive subjects, those hypertensive were 
more likely to develop bacterial infections (p = 0.002), higher 
neutrophil counts (p = 0.007), neutrophil to lymphocyte ratio 
(p = 0.045) and lactate dehydrogenase (p = 0.035). A higher 

proportion of subjects had bilateral irregular opacities on 
chest CT scan (p = 0.012) in the hypertension group than in 
the normotensive group. Hypertensive subjects were more 
likely to receive antibiotics (p = 0.035) and corticosteroid 

therapy (p = 0.035).

Pan W, 2020, 
China31

Clarify the impact of hypertension 
on covid-19, and investigate 
whether prior use of renin-

angiotensin-aldosterone system 
(RAAS) inhibitors affects the 

prognosis of covid-19.

Single center 
retrospective study. 

n = 996, hypertensive 
subjects n = 282.

Hypertension unpaired cohort (HR 1.80, 95%CI: 1.20–2.70); 
paired cohort (HR 2.24, 95%CI: 1.36–3.70) independently 

associated with all causes of mortality in subjects with covid-19. 
There were no significant differences in baseline clinical 

characteristics between subjects with hypertension who used 
and did not use renin-angiotensin-aldosterone system (RASA) 

inhibitors. All-cause mortality rate was significantly lower in the 
SRAA inhibitor treatment group than in the no-SRAA inhibitor 

treatment group (p = 0.037). 

Trump S, 2020, 
Germany23

Evaluate the effect of coexisting 
cardiovascular disease, in 

particular hypertension and 
antihypertensive treatment, on 
covid-19 pathology and viral 

clearance.

Prospective 
observational 
cohort study. 

n = 144, 67.4% male. 
Hypertensive subjects 

with or without 
cardiovascular disease 
n = 90, and subjects 
without hypertension 

and without 
cardiovascular disease 

n = 54.

Higher risk of developing critical covid-19 for hypertensive 
subjects with/without coexisting cardiovascular disease compared 
to non-hypertensive subjects (adjusted odds ratio (adjOR) = 4.28, 

95%CI: confidence interval: 1.60–11.46, p = 0.028). Patients 
treated with angiotensin receptor blockers (ARB) increased risk 
of critical covid-19 compared with non-hypertensive subjects 

(adjOR = 4.14, 95%CI: 1.01–17.04, p = 0.044). Risk of critical 
disease lower than for hypertensive subjects without treatment 
with angiotensin-converting enzyme inhibitors (ACEIs) or ARBs 

(adjOR = 8.17, 95%CI: 1.65–40.52, p = 0.009).  
No difference in ACE2 expression and initial viral concentration 

between subject groups.

Yang Q, 2020, 
China28

Explore the impact of hypertension 
on outcomes in subjects with 

covid-19.

Retrospective 
cohort study.

n = 226, hypertensive 
subjects n = 84. 

Subjects divided into survivor and non-survivor groups. Ratio 
of hypertensive subjects among non-survivors was higher 
than among survivors (26.70% vs. 74.00%; p < 0.001). 

Hypertensive subjects had higher risk of death (HR: 2.679, 
95%CI: 1.237–5.805; p = 0.012), elevated D-dimer levels  
(HR: 1.025, 95%CI: 1.011–1.039; p < 0.001) and higher 

neutrophil to lymphocyte ratio (HR: 1.107, 95%CI: 1.053–1.164; 
p < 0.001).
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As for mortality, one study showed that hypertensive subjects had higher risk of death 
when compared to normotensive subjects; however, after adjusting for age and sex, no 
difference was observed24. Two studies indicated that the mortality rate was higher in 
hypertensive subjects without any antihypertensive treatment, and three studies showed 
that the use of ACEI/ABB is not significantly associated with prognosis25,27,29–31. One study 
showed that after adjustment, hypertension was significantly predictive of all-cause 
mortality when treated with angiotensin-converting enzyme inhibitors or other than 
renin-angiotensin-aldosterone blockers or angiotensin II receptor blockers32.

DISCUSSION

The studies presented systemic arterial hypertension as the most common chronic disease 
in subjects diagnosed with covid-1915,22,31. Most studies showed that hypertensive subjects 
diagnosed with covid-19 had a mean age of more than 60 years21–27.

Due to the high global prevalence of hypertension, this group of people was expected to 
have a high incidence of covid-19. Added to this condition, age also emerges as one of the 
risk factors for the development of hypertension, since during the physiological process of 
aging occur morphological changes, including progressive stiffening and loss of compliance 
of the major arteries that influence blood pressure levels3.

Moreover, studies prior to covid-19 have already addressed the relation of aging as an 
important risk factor in SARS-CoV-associated disease. One study involving young and old 
monkeys, both infected with the coronavirus, showed similar levels of viral replication and 
host response to infection. Old monkeys, however, showed stronger response to infection 
with increased expression of genes associated with inflammation and, according to the 
comparative analysis between young and old monkeys, this increase was attributable 
to aging33.

In this scenario, the hypothesis raised would be that the oxidative damage accumulated 
due to the aging process, added with a weakened antioxidant defense system could cause 
a disturbance in the balancing redox, which would cause an increase in reactive oxygen 
species. Thus, oxidative stress may enhance cellular responses of early mediators of 
inflammation. Besides affecting the innate and adaptive immune system, aging is also 
associated with a pro-inflammatory state in the host33,34.

In this scoping review, the studies showed that male subjects with systemic arterial 
hypertension and covid-19 were more likely to progress to severe forms of covid-19, as well 
as more likely to die than female subjects28,30. One hypothesis that could explain these 
findings is attributed to a potential protection of the X chromosome and sex hormones, 
which play an important role in the innate and adaptive development of immunity. Since 
the ACE2 gene is located at the Xp22 locus on the human X chromosome, the presence of 
alleles would confer resistance to SARS-CoV-2. It is a suggested mechanism to explain the 
apparent lower female susceptibility to severe covid-19 viral infection35–37.

As for the manifestation of covid-19 symptoms, some studies have shown that subjects 
with systemic arterial hypertension had more marked cough and dyspnea compared to the 
non-hypertensive group21,22. On the other hand, other studies have indicated that the symptoms 
did not differ significantly in hypertensive subjects and non-hypertensive subjects26,29.

It is noteworthy that the presence of cough and dyspnea are among the main manifestations 
observed in the moderate and severe types of covid-1938. In order to explain the presence or 
absence of symptoms found in the studies, however, one should consider each individual’s 
immune response to a viral infection, and analyze the variables that may influence the 
manifestation of symptoms in hypertensive subjects, such as smoking and history of 
adjacent respiratory comorbidities.
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As far as drug treatment is concerned, there was no association between the use of any 
class of antihypertensive and a higher risk of mortality24,31. Subjects with systemic arterial 
hypertension and no antihypertensive treatment had higher mortality rate when compared 
to hypertensive subjects with antihypertensive treatment29. However, other studies 
showed that subjects with and without antihypertensive treatment had similar laboratory 
profile results, and showed no differences in the occurrence of adverse effects or clinical 
outcomes25,27,30.

It is noteworthy that because hypertension is a chronic disease, its control requires 
treatment with pharmacological and non-pharmacological measures throughout life3. 
Therefore, it is essential to investigate adherence to drug therapy, and lifestyle habits of 
hypertensive individuals.

Studies prior to the covid-19 pandemic pointed out that the high cost in the purchase of 
antihypertensive drugs, and the use of combinations of different pharmacological classes 
were presented as predictive factors for non-adherence to drug therapy, which can lead to 
deterioration in health39,40.

According to the Pan American Health Organization (PAHO), an estimated 1,130 million 
people worldwide are diagnosed with systemic arterial hypertension, and less than one in 
five has it under control. The main factors contributing to the high and growing prevalence 
of hypertension are unhealthy diets, especially excess sodium, insufficient potassium, 
physical inactivity, and alcohol consumption2.

Therefore, regarding the relation between presence of systemic arterial hypertension 
diagnosis and its impact on health when associated with SARS-CoV-2 infection, this scoping 
review showed that hypertensive subjects had more propensity to develop the severe form of 
covid-19 when compared to non-hypertensive subjects21–24,29–31. The need for ICU admission 
as well as the need for non-invasive and invasive ventilation were higher in hypertensive 
subjects when compared to non-hypertensive subjects21,22,25,31. As for the mortality rate, 
a significant increase was observed in the group of hypertensive subjects when compared 
to normotensive ones22,24,28,30,31.

It is noteworthy that during covid-19 infection, immune cell recruitment may be immune-
mediated or in response to direct viral aggression to the endothelium, and may result in 
generalized endothelial dysfunction associated with apoptosis41–42. Hypertensive subjects 
already present pro-inflammatory state due to endothelial dysfunction related to the 
pathophysiology of systemic arterial hypertension. Disturbances in the immune system 
and chronic inflammatory stimulation resulting from hypertension may thus contribute 
to the progression of severe covid-19.

In this context, regarding laboratory findings in subjects with covid-19, studies have 
shown that CD3+ cells, CD4+ cells and CD8+ cells counts were lower in the hypertensive 
group when compared to normotensive subjects. Plasma levels of interleukin (IL) IL-6 
and IL-10, however, were significantly higher in the group of hypertensive subjects with 
covid-1931. Among subjects affected by the covid-19,  when compared to normotensive 
subjects, hypertensive subjects had significantly higher counts of D-dimer, neutrophils, 
neutrophil-lymphocyte ratio, WBC, lactate dehydrogenase (LDH), and creatinine21,22,24–26.

In order to explain data found, we highlight studies that have pointed to angiotensin-
converting enzyme 2 (ACE2), a peptidase in the renin-angiotensin system (RAS), as the 
main entry receptor for SARS-CoV-2 in humans. Although endothelial cells in a variety 
of tissues express little or no ACE2, these cells may be infected by the virus and result in 
negative regulation. This has impacts on angiotensin II and SARS functions in various 
tissues, including the vasculature, lung, heart, and kidney43.

Due to the pro-inflammatory state of systemic arterial hypertension, excessive activation of 
coagulation pathways and platelets may still occur, as well as immune cells that will secrete 
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cytokines, antimicrobial peptides and a variety of enzymes, and produce oxygen radicals and 
other media to exterminate the pathogens. However, excessive activation of these defense 
cells may cause damage to the respiratory epithelium, increasing the local inflammatory 
response, and decreasing lung function, thus enabling the covid-19 progression43,44.

The altered parameters are indicative that internal organs with high levels of ACE2 protein 
expression - such as lung, kidney, and heart - may be more vulnerable to invasion and 
injury by SARS-CoV-2. Hypertensive subjects tend to develop more severe covid-19, not 
only through severe inflammatory storms, but also through reduced protection against 
organ injury due to imbalances in the ACE system. Thus, delay in diagnosis and hospital 
admission may result in an increased risk of developing the severe form of covid-19 or even 
lead to death.

Finally, it should be noted that many chronic diseases, including systemic arterial 
hypertension, share mechanisms that lead to a pro-inflammatory state, and fading of 
the immune response. Thus, the body would not be able to effectively control the virus in 
the initial phase, which would lead to worsening of the disease in subjects with covid-19. 
However, in addition to the presence of hypertension in individuals with covid-19, other 
factors should be considered such as aging, adjacent comorbidities, history of drug treatment 
compliance, and unhealthy lifestyle habits that may influence the control of hypertension 
and consequently to the worsening of covid-19.

Finally, it is worth noting that more than 76% of the reviewed publications were from 
China, as expected; however, studies on the relation of systemic arterial hypertension as a 
risk factor for covid-19 are currently being conducted and published in different countries.

Limitations include the fact that only studies in Portuguese, English, and Spanish were 
included in this review; articles available in full text, and indexing databases were not 
included in this review.

Current literature pointed out that systemic arterial hypertension may present a poor 
prognosis in cases of covid-19 when compared to non-hypertensive subjects. Considering 
the foregoing, the results of this study reinforce the need for the development of strategies 
to improve assistance, as well as preventive and educational health actions directed to 
all hypertensive people, in addition to continuous monitoring of these people affected 
by covid-19.

FINAL REMARKS

Hypertension is one of the main risk factors for adverse outcomes in subjects with covid-19. 
The results found in this study suggest that hypertension is associated with an increased 
risk of developing the severe form of covid-19, and increased mortality. However, studies 
addressing the effects on the outcomes of hypertensive subjects and SARS-CoV-2 infection 
on prior adherence to antihypertensive medications prior to covid-19 infection are still 
scarce, as well as studies that review the presence of other preexisting comorbidities in 
subjects with hypertension affected by covid-19, and how these associated diseases may 
contribute in the evolution to severe form.

Studies stratified by sex are needed to clarify the apparent greater susceptibility of males 
to the evolution of the severe form of SARS-CoV-2 infection. Future studies should include 
the analysis of individual variables that may influence the outcome of systemic arterial 
hypertension subjects infected by SARS-CoV-2, such as genetic factors, race/ethnicity, 
occupation, lifestyle habits, in addition to the evaluation of educational level and diagnosis 
of the socioeconomic and environmental situation.
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