S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



JACC VOL. 76, NO. 17, 2020
OCTOBER 27, 2020:2036-42

*Fondazione Toscana Gabriele Monasterio
via Giuseppe Moruzzi 1

56124 Pisa

Ttaly

E-mail: m.emdin@santannapisa.it
https://doi.org/10.1016/j.jacc.2020.08.063

© 2020 by the American College of Cardiology Foundation. Published by
Elsevier.

The authors have reported that they have no relationships relevant to the
contents of this paper to disclose.

The authors attest they are in compliance with human studies committees and
animal welfare regulations of the authors’ institutions and Food and Drug
Administration guidelines, including patient consent where appropriate. For
more information, visit the JACC author instructions page.

REFERENCES
1. Giannoni A, Gentile F, Sciarrone P, et al. Upright Cheyne-Stokes respiration
in patients with heart failure. J Am Coll Cardiol 2020;75:2934-46.

2. Giannoni A, Gentile F, Navari A, et al. Contribution of the lung to
the genesis of Cheyne-Stokes Respiration in heart failure: plant gain
beyond chemoreflex gain and circulation time. J Am Heart Assoc 2019;8:
e012419.

3. Francis DP, Willson K, Davies LC, Coats AJ, Piepoli M. Quantitative general
theory for periodic breathing in chronic heart failure and its clinical implica-
tions. Circulation 2000;102:2214-21.

4. Somers VK, Mark AL, Abboud FM. Interaction of baroreceptor and
chemoreceptor reflex control of sympathetic nerve activity in normal humans.
J Clin Invest 1991;87:1953-7.

ACE Inhibitors and i
Angiotensin |l Receptor
Blockers May Have

Different Impact on

Prognosis of COVID-19

Amat-Santos et al. (1) conducted a randomized open-
label study, in which they demonstrated that ramipril
did not affect mortality outcomes in patients with
coronavirus disease-2019 (COVID-19) (users: 4.0% Vs.
nonusers: 3.8%). We appreciate the open discussion
on the use of renin-angiotensin-aldosterone system
inhibitors in the context of COVID-19.

However, recent evidence indicated that using
angiotensin-converting enzyme (ACE) inhibitors or
angiotensin II receptor blockers (ARBs) was associ-
ated with better survival (3.7% [7 of 188 patients] vs.
9.8% [92 of 940 patients]) (2). Another meta-analysis
of 9 studies also arrived at a similar conclusion (odds
ratio: 0.57; 95% confidence interval [CI]: 0.38 to 0.84)
(3). There are opposing hypotheses on the effects of
ACE inhibitors and ARBs on COVID-19. Zhou et al. (4)
found that in-hospital use of ARBs was associated
with lower mortality (adjusted hazard ratio: 0.31;
95% CI: 0.18 to 0.53), whereas ACE inhibitors had no

impact on mortality outcomes. Thus, the differing
therapeutic effects exerted by ACE inhibitors and
ARBs could account for the conflicting findings. It has
been shown that the effects of losartan, an ARB,
would be favorable to prevent severe acute respira-
tory syndrome-coronavirus—induced acute lung
injury in severe acute respiratory syndrome-
coronavirus-S protein-treated mice (5).

In conclusion, ARBs and ACE inhibitors should be
studied separately in adequately powered random-
ized trials, and the risks and benefits of ACE inhibitors
and ARBs must be reconsidered separately. ARBs, but
not ACE inhibitors, may have favorable effects on
outcomes in COVID-19.
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