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Table 1. Summary of article characteristics.
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Individual studies all showed a significant
relationship between hypertension and mortality
in COVID-19 patients. Odds ratios ranging from
1.75 to 28.88, and hazard ratios ranging from 1.49
to 3.32 were noted. Five case control studies were
included, consisting of 4247 subjects, 1501 of
whom were hypertensive. As shown in Figure 3,
there was a significant positive association with an
overall odds ratio of 5.25 (95% CI = 2.42, 11.40
p <0.001), indicating that hypertensive patients were

five times more likely to die than patients who were
not hypertensive. There was significant heterogeneity
(I?=91%). As shown in Figure 4, five cohort studies
had hazard ratios ranging from 1.49 to 3.32 with an
overall significant positive association (HR = 2.21,
95% CI =1.75, 2.80, p < 0.001). This means that the
risk of mortality is two times higher for COVID-19
patients with hypertension compared to those without
hypertension as a comorbid condition. Heterogeneity
was minimal (I2 = 10%).

Representativeness of cases or exposed cohort? .:—

Ascertainment of exposure (for cohort)ORIs the definition of control and cases adequate (for case control)? _
Selection of the non-exposed cohort? (cohort) OR Same method of ascertainment of cases/controls? _

Study adjustment for possible confounding variables or study control at least 3 additional factors? _:I
Assessment of outcome (cohort) OR Ascertainment of exposure (case control) _
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Figure 2. Risk of bias summary.

With Hypertension ~ Without Hypertension 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Borobia et al. 2020 38 920 142 1306 25.8% 4.33[3.47,5.40] =
Chilimuri etal. 2020 115 225 45 663 24.6% 14.36 [9.63, 21.42] -
Hu etal. 2020 27 105 36 218 231% 1.75[0.99, 3.08] Bl
Salacup etal. 2020 42 180 10 158 21.4% 450[2.18,9.32) ==
Kiong etal. 2020 2 7 0 401 52%  28.88[1.37,608.10]
Total (95% ClI) 1501 2746 100.0% 5.25[2.42,11.40] <
Total events 504 233
Heterogeneity: Tau®= 0.60; Chi*= 43.00, df= 4 (P = 0.00001); F=91% 0001 o 10 1000
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Figure 3. Forest plot of the odds ratio of mortality with hypertension.

Hazard Ratio Hazard Ratio

Study or Subgroup  log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Ciceri et al. 2020 0.9565 0.2259 28.2% 2.60([1.67,4.05] —-—

Gao etal. 2020 07227 032001 14.0% 2.06[1.10, 3.98] ——

Pan et al. 2020 08065 0.2546 22.2% 2.24[1.36, 3.69] ——

VWang et al. 2020 04015 02502 23.0% 1.48[0.91, 2.44] —

Yang etal. 2020 11991 03383 12.6% 3.32[1.71, 6.44] —

Total (95% Cl) 100.0% 2.21 [1.75, 2.80] ¢

Heterogeneity, Chi*= 4.46, df = 4 (P = 0.35); F= 10% b o i o0

Test for overall effect: Z= 6.61 (P = 0.00001}) Docreasadiisk mceasedrisk

Figure 4. Forest plot of the hazard ratio of mortality with hypertension.
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Discussion

Hypertension as a prognostic factor in the prediction
of COVID-19 patients’ mortality is still undergoing
numerous studies as the number of cases continue
to rise since it first made an appearance in Wuhan,
China.? The aim of this meta-analysis was to
determine the number of patients previously
diagnosed with hypertension who tested positive
for COVID-19, and to determine the number of
deaths among COVID-19 patients with diagnosed
hypertension in the included studies. The ten
studies that were included evaluated the number of
COVID-19 patients with hypertension and measured
the outcome of mortality. The findings of five case
control studies demonstrated a significant positive
association with an overall odds ratio suggesting that
the odds of mortality in COVID-19 patients with
hypertension was five times higher. The five cohort
also demonstrated a significant positive association
suggests a two-fold increased risk of mortality in
COVID-19 patients with hypertension.

Earlier studies on COVID-19 have shown how
a comorbidity affects the severity of the disease
progression. Patients will have different clinical
profiles and underlying conditions making it
difficult to point out whether the adverse effect of
comorbidities came from the COVID-19-comorbidity
interaction or from the pathological interactions
between the patients’ comorbidities.” Hypertension
is one of the more common comorbidities among
patients with COVID-19. However, previous
studies have not been able to clearly delineate
whether the poor outcomes were caused directly
by the cardiovascular condition itself or by other
comorbidities present. The typical patient profile of
non-survivors includes older age and the presence of
the following comorbidities - hypertension, diabetes
mellitus (DM), chronic obstructive pulmonary
disease (COPD), chronic kidney disease (CKD),
coronary artery disease, and heart failure.!” In
patients with hypertension, there is a 2.5-fold higher
risk of developing a severe disease or progressing to
death from SARS-CoV-2 infection.!!

However, other studies have reported that this 2.5-
fold risk has a relatively weaker association compared
to other comorbidities, such as the 5-fold higher
risk in COPD and the 3-fold higher risk in CKD.!>!?
While mortality is predicted by age and the presence
of comorbidities, hypertension and the use of anti-

hypertensives did not significantly affect COVID-19
lethality.® These claims however do not disregard the
fact that there is still a positive association between
hypertension and the occurrence of poor outcomes.
In another study involving 46,248 COVID-19 patients,
the pooled OR of hypertension in severely-ill patients
was 2.36 (95% CI = 1.46, 3.83) compared to non-
severe patients, suggesting that hypertension is a risk
factor for severity. It mentioned that hypertension was
one of the acute respiratory distress syndrome (ARDS)
predictors in patients with severe acute respiratory
syndrome (SARS). However, the study also clarified
that the role of hypertension in the progression of the
illness was unclear but remained to be an important
factor contributing to the mortality.™

The strength of this meta-analysis is that it
comprises case control and cohort studies with a
large sample size from different databases. The use
of standardized methodology and validation of the
systematic review using the PRISMA checklist allows
for more reliable results. A limitation of this meta-
analysis is the lack of age-adjusted data in relation
to hypertension and disease severity. Since the mean
age of all the patients found in this meta-analysis
is 63, the results may be construed and attributed
to the severity or progression of hypertension with
advancing age.

The result of this meta-analysis shows that
hypertension is a comorbid condition which has a
prognostic significance in predicting mortality among
patients hospitalized for COVID-19. Although there
is inadequate explanation of the pathophysiology and
its role in the disease progression, its significance as a
contributory factor for poorer outcomes in hospitalized
COVID-19 patients should not be disregarded.
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