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COMMENT

Severe COVID-19 and preexisting hypertension: a matter of age?
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Since the beginning of the current coronavirus disease 2019
(COVID-19) pandemic, it has been highly debated whether
hypertension, as a preexisting disease, affects the clinical
course of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection. Early studies reported that
hypertension was commonly observed in patients hospita-
lized with COVID-19 [1–5]. However, because the severity
of COVID-19 has consistently been shown to be increased
in older people, it is likely that the finding was confounded
by age and related factors. In addition, other risk factors for
severe COVID-19, such as obesity, chronic kidney disease,
and cardiovascular disease, are commonly observed in
patients with hypertension [6, 7]. In June 2021, the World
Health Organization (WHO) released a report that hyper-
tension, along with other cardiovascular diseases, can
increase the risk of severe COVID-19, defined as admission
to the intensive care unit, clinically defined severity, or
mortality [8]. However, the statement also noted that whe-
ther the increased risk observed in hypertensive patients was
independent of other risk factors has not been fully eluci-
dated. It was also noted that the statement was based on the
literature published before August 2020. Therefore, uncer-
tainty remains regarding whether preexisting hypertension
worsens the clinical outcome of COVID-19, independent of
age and other risk factors.
In May 2022 issue of Hypertension Research, McFarlane
et al. examined the risk of preexisting hypertension on in-
hospital mortality in patients with COVID-19 in unadjusted
and multivariate-adjusted analyses using data from the
CAPACITY-COVID patient registry [9]. This registry was
founded on the Case Record Form released by the Inter-
national Severe Acute Respiratory and Emerging Infection
Consortium (ISARIC) and WHO in response to the

outbreak of COVID-19, with an extension of ~400 data
fields to collect detailed information on cardiovascular
history, the use of cardiovascular medication, and cardio-
vascular outcomes [10, 11]. Adult patients (aged ≥18 years)
with laboratory-confirmed or highly suspected SARS-CoV-
2 infection who required hospitalization were eligible for
inclusion. The study by McFarlane et al. included a total of
9197 patients from the registry who were admitted to the
hospital between March 1st, 2020, and April 18th, 2021,
with documentation on preexisting hypertension status and
known outcomes at discharge in their records. Among the
9197 patients, nearly 50% (4443 patients) had preexisting
hypertension. As expected, subjects with preexisting
hypertension were older and had a higher burden of
comorbid conditions such as cardiovascular disease, chronic
kidney disease, chronic lung disease, obesity, and diabetes
mellitus, all of which are known risk factors for severe
COVID-19 [6, 7]. Approximately 80% of the participants
with preexisting hypertension were taking antihypertensive
medications, with RAS inhibitors being the most common,
followed by beta-blockers, diuretics, and calcium-channel
blockers. Conversely, ten percent of those without pre-
existing hypertension were taking antihypertensive medi-
cations, likely prescribed for comorbid conditions other
than hypertension (such as chronic heart failure).

For the primary outcome of the study, the authors found
that preexisting hypertension was associated with increased
odds for in-hospital mortality in unadjusted analysis; how-
ever, adjustment for age and sex substantially attenuated the
association, and the influence of preexisting hypertension
was no longer observed (adjusted odds ratio (aOR) 1.06,
95% CI 0.95–1.18). Similarly, the aOR was 0.97 (95% CI
0.87–1.10) after further adjustment for diabetes, chronic
kidney disease, chronic lung disease, obesity, and heart
failure [9]. Thus, the association between preexisting
hypertension and in-hospital mortality in COVID-19
patients was not significant after appropriate adjustment
for confounding factors in the CAPACITY-COVID registry
data. The results were consistent when the authors per-
formed sensitivity analyses, in which individuals who did
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not have a laboratory-confirmed SARS-CoV-2 infection
(10.3%) or those who were taking antihypertensive medi-
cations without documented preexisting hypertension
(10.7%) were excluded.

As a secondary analysis, the study by McFarlene et al.
[9] also addressed whether the type of antihypertensive
medication affects the severity of COVID-19. Given that
SARS-CoV-2 uses angiotensin converting enzyme 2 (ACE-
2) as the cell-entry receptor, providing a link between
COVID-19 and the renin-angiotensin system (RAS), it has
been discussed whether antihypertensive agents, particu-
larly RAS inhibitors, influence the course of COVID-19.
Although unadjusted analysis found that the prescription of
antihypertensive medications was associated overall with an
increased probability of in-hospital mortality, no association
was found between any medications and increased mortal-
ity. When ACE inhibitors and ARBs were pooled, the use
of these agents was associated with reduced in-hospital
mortality (aOR 0.88, 95% CI 0.78–0.99).

The influence of RAS inhibitors on the clinical course in
patients with COVID-19 has been addressed by several
randomized clinical trials. In the BRACE CORONA trial,
659 hospitalized patients with COVID-19 were assigned to
the continuation of ACEi/ARB treatment or temporary
suspension of the therapy for 30 days. The study found no
significant differences in the primary outcome of the num-
bers of days alive and out of hospital at 30 days [12]. In the
REPLACE COVID trial, 152 patients were randomly
assigned to two groups, the RAS inhibitor continuation
group or the discontinuation group. The results showed no
effects on the risk of intensive care unit admission, invasive
mechanical ventilatory support or death [13]. In the ACEI-
COVID trial, 204 patients chronically treated with ACEIs or
ARBs were randomly assigned to continuation and dis-
continuation groups for 30 days. There were no significant
differences among the groups in the primary outcome of the
maximum sequential organ failure assessment (SOFA)
score within 30 days. In addition, the randomized clinical
trial by Najmeddin et al. found no difference between the
continuation of RAS blockers or substitution with a calcium
channel blocker in the primary outcome of the length of stay
in the hospital and in the intensive care unit [14]. In a recent
meta-analysis of seven randomized controlled trials, the use
of ACEIs/ARBs was not associated with a higher risk of
mortality [15]. In sum, these data support the statements and
reports from hypertension communities that usual anti-
hypertensive therapy should be continued during COVID-
19 [16–18].

The major strength of the study by McFarlane et al. [9].
lies in the large number of patients participating in the study
and in the fact that the CAPACITY-COVID registry was
specifically designed to collect information on cardiovascular
history and complications in patients with COVID-19. Given

that the clinical course of COVID-19 can vary across the
world and that the study mostly enrolled patients from Eur-
ope, whether the findings of the study also apply to Asian
and other populations needs to be tested in future studies. It
also needs to be considered that the study was based on the
data obtained by April 2021, which was before the emer-
gence of the Omicron variant. Finally, because the study was
based on the information of the documentation of preexisting
hypertension in the data records, the contribution of blood
pressure levels at baseline (before SARS-CoV-2 infection)
and the duration of preexisting hypertension were not con-
sidered, which is an area requiring further investigation.

In summary, the study by McFarlane et al. demonstrated
that the apparent association of in-hospital mortality with
preexisting hypertension or with antihypertensive medica-
tion use in patients with COVID-19 was almost entirely
explained by cosegregation with known risk factors,
including older age and comorbidities such as obesity,
diabetes, cardiovascular disease, and chronic kidney dis-
ease. Whether and how the duration, quality of control, and
severity of hypertension affect the clinical course of
COVID-19 independent of other risk factors merit future
analysis (Fig. 1).
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