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E
sler and Esler [1] recommend that angiotensin recep-
tor blockers (ARBs) should not be discontinued until
convincing data will confirm the hypothesis that the

entry of SARS-CoV-2, which mainly occurs through binding
to the pulmonary angiotensin-converting enzyme 2 (ACE2)
receptors [2,3], is favored by the up-regulation of these
receptors induced by ARBs. Several studies showed that up-
regulation of ACE2 receptors is induced not only by ARBs
[4–7] but also by ACE inhibitors [4]. The hypothesis that
such up-regulation favors virus entry has never been
proved. Correctly, Esler and Esler [1] point out that ACE2
up-regulation induced by ACE inhibitors and ARB has never
been tested in the lungs, the predominant site of SARS-CoV-
2 entry [2,3].

It is important to remark that available data from experi-
mental and human studies are conflicting and some
counter-intuitive findings suggest that ARBs may indeed
be beneficial instead of harmful. Studies with SARS-Cov and
MERS-Cov viruses showed that ACE2 receptors are ‘down-
regulated’ following their interaction with the virus [8,9]. Of
note, down-regulation of ACE2 was most prevalent in the
pulmonary areas infected by virus but not in the surround-
ing areas [10]. ACE2 down-regulation induced by virus leads
to a reduced formation of angiotensin1–7 because of the
reduced degradation of angiotensin II, with consequent
accumulation of angiotensin II [9]. In animal models of
pulmonary damage induced by sepsis, accumulation of
angiotensin II induced inflammation, pulmonary edema
and worsening of pulmonary function [11]. In these animal
studies, pulmonary lesions were reduced not only by ARBs
[9] but also by recombinant ACE2 [12] and angiotensin1–7
[13], suggesting that ACE2 activation contributes to limit
pulmonary damage. In a recent study from China, a direct
association has been found between circulating angiotensin
II and the pulmonary damage in patients infected with
SARS-Cov-2 virus [14]. Overall, these studies suggest that
degradation of angiotensin II and production of angioten-
sin1–7 through the action of ACE2 may effectively control
pulmonary inflammation.

So far, clinical evidence that ARBs may limit the pulmo-
nary damage is scanty. A large study from the US compared,
using propensity score matching, 11 498 patients with
pneumonitis who were treated with ACE-inhibitors or ARBs
with 11 498 patients with pneumonitis and not treated with
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these drugs [15]. Mortality at 30 days was 13% in the total
population, 30% with ACE inhibitors and 4% with ARBs [15].
ARB treatment during hospital stay was associated with a
lower mortality (odds ratio 0.47; 95% confidence interval
0.30–0.72) [15]. Further clinical studies in patients infected
with SARS-2-Cov are eagerly awaited.

We agree that, at present, the suggestion to withdraw
ACE inhibitors or ARBs in all patients who are receiving
these drugs to prevent the diffusion of SARS-CoV-2 virus is
neither based on sound clinical evidence nor is it supported
by solid experimental studies. Conversely, and perhaps
counter-intuitively, some data suggest that ARBs could be
beneficial to limit pulmonary inflammatory lesions.
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