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Is the ACE2 Overexpression a Risk Factor for COVID-19 Infection?
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In the recent coronavirus disease (COVID-19) outbreak, a higher proportion of patients
with severe disease were found in older persons with comorbidities. This observation
has been related to the use of drugs that can increase the cellular expression of angio-
tensin-converting enzyme 2 (ACE2) that has been recognized as target to which the virus
bind to cells. Although this hypothesis is possible, it may also have other explanations
which are discussed. � 2020 IMSS. Published by Elsevier Inc.
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In the report of 72 314 patients infected with the novel coro-
navirus disease (COVID-19) in China, a higher proportion of
patients with severe disease were found in older persons with
comorbidities such as cardiovascular disease, diabetes melli-
tus, or hypertension (1). Therefore, Lei Fang and colleagues
have speculated that this could be related to the use of drugs
such as angiotensin-converting enzyme (ACE) inhibitors,
angiotensin II type I receptor blockers (ARBs), thiazolidine-
diones, or ibuprofen, which cause an increase in the cellular
expression of angiotensin-converting enzyme 2 (ACE2), that
has been recognized as the target to which the virus bind to
cells, and suggest a treatment adjustment to modulate
ACE2 expression, using the antihypertensive calcium chan-
nel blockers as alternative (2).

Although this hypothesis is possible, the association be-
tween such comorbidities and the development of severe
and fatal COVID-19 may have other explanations. The prev-
alence of hypertension in the Chinese adult population
$18 years of age based on the 2017 American College of
Cardiology/American Heart Association guideline is
46.4%, and increased in relation to age, reaching 78.7% in
the population $75 years (3). China is the country with the
highest number of patients with diabetes (116.4 million re-
ported in 2019) (4), with and overall prevalence estimated
in 11.6%, and a progressive increase by age group to a
maximum of 23.5% in people $70 years (5). China has the
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highest burden of cardiovascular disease (6). Therefore, the
high prevalence of comorbid conditions elderly patients with
COVID-19 may be explained in part by the high prevalence
of diabetes and hypertension in the Chinese population.

There are no data regarding the treatment received by
patients with COVID-19 for the management of their co-
morbidities, but there is no certainty about the use ACE in-
hibitors, ARBs or thiazolidinediones. According to a study
that analyzed the antihypertensive treatment in the Chinese
population, the ACE inhibitors and ARBs are used in 24.5
and 4.1%, respectively (7). In relation to pharmacological
treatment for diabetes in China, thiazolidinediones are used
only in 17.2% (8).

Ibuprofen, similarly to others nonsteroidal anti-
inflammatory drugs (NSAIDs), is a commonly prescribed
drug among the elderly population. Patients over the age of
65 years have altered metabolism and pharmacodynamics
that increase their susceptibility to adverse side effects (renal
dysfunction, heart failure, gastrointestinal toxicity and car-
diovascular disease) (9). Inappropriate prescription of
NSAIDs in elderly patients with COVID-19 may increase
such adverse effects and worsen the evolution of infection.

As final observation, the presence of concomitant dis-
ease (cardiovascular disease, hypertension, diabetes melli-
tus) are factors for development of severe disease in cases
of Middle East respiratory syndrome coronavirus (MERS-
CoV) infection, however, unlike COVID-19, to enter host
cells, this virus uses the dipeptydil peptidase 4 as receptor
(10,11). Thus, it is possible that these risk factors are in-
dependent of the pathogenesis.

In conclusion, the current evidence does not support
any modification of treatment for patients receiving
Inc.
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ACE inhibitors, ARBs or thiazolidinediones for the man-
agement of their underlying diseases. Furthermore, such
modifications may place their health status at stake. In
relation to the use of ibuprofen or others NSAIDs, the
risks and benefits should be balanced carefully in indi-
vidual patients to optimize overall outcomes, especially
in the elderly.
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