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Comment on: COVID-19 and Older Adults: What
We Know

To the Editor: The conclusion by Shahid and colleagues
may be misleading.1 They suggest that older patients taking
inhibitors of the renin-angiotensin-aldosterone system
(RAAS) could be at greater risk of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection as well as
of a worse outcome of COVID-19.

Results of available studies have not supported the
hypothesis that patients treated with RAAS inhibitors, either
angiotensin-converting enzyme (ACE) inhibitors or angioten-
sin receptor blockers (ARBs), are more susceptible to
COVID-19.2-4 Furthermore, the outcome of COVID-19 is
not worse in patients treated with either ACE inhibitors or
ARBs compared with patients not taking RAAS inhibitors in
terms of organ dysfunction, admission to the intensive care
unit, need for mechanical ventilation, and death.2-4 Rather,
the use of these drugs is associated with a lower probability
of severe illness in patients with high-risk underlying condi-
tions, such as diabetes mellitus, type II.2 It is important to
emphasize these points because COVID-19 patients have a
background cardiovascular risk due to the high prevalence
of coexisting conditions, such as hypertension, diabetes
mellitus, type II, coronary heart disease, heart failure, and
chronic kidney disease, for which ACE inhibitors and ARBs
are a cornerstone of therapy, according to guidelines.5

Advancing age and the presence of comorbidities stand as
independent adverse prognostic factors in COVID-19
patients rather than the exposure to RAAS inhibitors.2-5

Concern about the harmful effects of RAAS inhibitors
in the setting of SARS-CoV-2 infection and COVID-19 has
been raised by results, although conflicting, of experimental
studies showing that RAAS inhibitors have the potential to
upregulate the expression of ACE2.6 ACE2 is the major
binding receptor for SARS-CoV-2 and is broadly expressed
in human tissues, including in the lung alveolar epithelial
cells and the respiratory tract (i.e., the main targets for
SARS-CoV-2).7,8 This has been viewed to indirectly support
the hypothesis that subjects taking RAAS inhibitors could
be more susceptible to SARS-CoV-2 infection. However, on

the other hand, ACE2 is a counterregulatory enzyme that
inactivates and degrades angiotensin II to angiotensin-1
(1-7), therefore attenuating the vasoconstriction, sodium
retention, and pro-oxidant, proinflammatory, profibrotic,
prothrombotic, and arrhythmogenic effects driven by
angiotensin II.9 Furthermore, ACE2 is internalized and
downregulated after SARS-CoV-2 infection, which could
lead to unopposed angiotensin II effects and more severe
inflammation and lung injury in COVID-19 patients.10 Not
surprisingly, some experimental studies have highlighted a
protective role of ACE2 in models of lung injury and the
acute respiratory distress syndrome.6 In conclusion, under
both a clinical and mechanistic point of view, there is no
evidence in favor of an adverse effect of RAAS inhibitors,
either ACE inhibitors or ARBs, in COVID-19 patients.

Giuseppe Famularo, MD, PhD
Internal Medicine, San Camillo Hospital, Rome, Italy

ACKNOWLEDGMENTS

Conflict of Interest: The author has no conflicts of interest.
Author Contributions: The author reviewed the data

and wrote the article.
Sponsor’s Role: There was no role for any sponsor.

REFERENCES

1. Shahid Z, Kalayanamitra R, McClafferty B, et al. COVID-19 and older
adults: what we know. J Am Geriatr Soc. 2020;68:926-929.

2. de Abajo FJ, Rodriguez-Martìn S, Lerma V, et al. Use of rennin-angiotensin-
aldosterone system inhibitors and risk of COVID-19 requiring admission to
hospital: a case-population study. Lancet. 2020;395:1705-1714.

3. Mancia G, Rea F, Ludergnani M, Apolone G, Corrao G. Renin-angiotensin-
aldosterone system blockers and the risk of Covid-19. N Engl J Med. 2020;
382:2431-2440.

4. Reynolds HR, Adhikari S, Pulgarin C, et al. Renin-angiotensin-aldosterone
system inhibitors and risk of Covid-19. N Engl J Med. 2020;382:2441-2448.

5. Banerjee A, Pasea L, Harris S, et al. Estimating excess 1-year mortality asso-
ciated with the COVID-19 pandemic according to underlying conditions and
age: a population-based cohort study. Lancet. 2020;395:1715-1725.

6. Vaduganathan M, Vardeny O, Michel T, McMurray JJV, Pfeffer MA,
Solomon SD. Renin-angiotensin-aldosterone system inhibitors in patients
with Covid-19. N Engl J Med. 2020;382:1653-1659.

7. Li W, Moore MJ, Vasilieva N, et al. Angiotensin-converting enzyme 2 is a
functional receptor for the SARS coronavirus. Nature. 2003;426:450-454.

8. Hoffmann M, Kleine-Weber H, Schroeder S, et al. SARSCoV-2 cell entry
depends on ACE2 and TMPRSS2 and is blocked by a clinically proven prote-
ase inhibitor. Cell. 2020;181:271-280.

9. Vickers C, Hales P, Kaushik V, et al. Hydrolysis of biological peptides by
human angiotensin-converting enzyme-related carboxypeptidase. J Biol
Chem. 2002;277:14838-14843.

10. Cheng H, Wang Y, Wang GQ. Organ-protective effect of angiotensin-
converting enzyme 2 and its effect on the prognosis of COVID-19. J Med
Virol. 2020;92:726-730.

Caring for Caregivers During COVID-19

To the Editor: Older adults are often dependent on informal
caregivers who provide home-based assistance with personal
care and household tasks, and with complex medical and
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