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COMMENT

SARS-CoV-2 downregulation of ACE2 and pleiotropic effects
of ACEIs/ARBs
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Following the concerns triggered by the emergence of
SARS-CoV-2 and the COVID-19 pandemic with its high
mortality rate, mainly in older people with one or more
cardiovascular comorbidities [1], the community of car-
diologists and hypertensiologists has been struck by the
doubt that one of the cornerstones of cardiovascular ther-
apy could be a Trojan horse. This nightmare explains the
incontrovertible fact that SARS-CoV-2 uses ACE2 as a
functional receptor to enter human cells [2], and it is
supposed that ACEIs/ARBs upregulate ACE2. I empha-
size supposed since the studies published to date demon-
strating this upregulation are, indeed, very few; without
the ambition of a systematic review, by querying Medline,
I found only seven studies, mainly on experimental animal
models and in vitro studies, supporting the upregulation of
the ACE2/Ang 1-7/MasR axis [3–9], and this was clearly
stated in a recent paper published by Hypertension
Research [10]. The reason why this upregulation is so
desired by cardiologists depends on having hypothesized
for a long time that some of the favorable effects of
ACEIs/ARBs in treating arterial blood pressure, ischemic
heart disease, and heart failure are mediated by ACE2;
therefore, these elusive effects have been defined as
pleiotropic. Indeed, “the puzzle of sharing biomolecular
targets between coronaviruses and mediators of the car-
diovascular system in humans” [11] has been followed by
several commentary-style papers discussing the replace-
ment of ACEIs/ARBs in individuals with COVID-19
[12, 13]. The main scientific societies have stigmatized any
therapeutic change in the absence of supporting data,
endorsing the “status quo” of cardiovascular therapy [14].

Indeed, there is another scenario: the downregulation of
ACE2, mediated by SARS-CoV-2, might be the causative
factor for the severe lung complications responsible for the
high mortality rates, but ACEIs/ARBs are still a candidate
to increase ACE2 in individuals with COVID-19? In this
regard, a very recent retrospective multicenter study pub-
lished online by Circulation Research [15] focused on
assessing the mortality rates in COVID-19 patients with
hypertension, treated with or without ACEIs/ARBs, seems
to solve the puzzle, but unfortunately, it only adds other
unsolved questions because of methodological flaws. In
summary, it is not possible to ascribe the merit of the lower
mortality rate to the ACEI/ARB arm since the number of
patients taking diuretics was significantly higher than that
in the non-ACEI/ARB group (30.9 vs 12.8%; p < 0.001),
and this is also true for beta-blockers (28.2 vs 17.9%; p <
0.005). Furthermore, some differences, with significant
p values, are reported for comorbidities on admission.
Thus, the ACEI/ARB arm is slightly different, but blood
pressure control seems optimal for both groups. Having
long supposed that the superiority of the effects of ACEIs/
ARBs on target organs is related to their pleiotropic
effects, the idea that these effects are related to the con-
current use of diuretics/beta-blockers is quite disappoint-
ing, and what about the drugs responsible for the
worsening effect in the non-ACEI/ARB arm? The effects
of these drugs are impossible to determine since the use of
calcium channel blockers was not significantly different
between the two groups (54.8 vs 52%; p= ns) and since
the proportion of individuals taking alpha-blockers in both
groups was the same. Thus, the underlying pathophysio-
logical mechanism and the management of COVID-19 are
still to be demonstrated with better evidence. In conclu-
sion, since it is not disputable that SARS-CoV-2 uses
ACE2 to enter the host and, possibly, that it downregulates
ACE2 while using it, we can speculate that ACEIs/ARBs
exert their pleiotropic effects on the target organ [16]
mainly by modulating the cytokine cascade via other
mechanisms in response to damage [17, 18].
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