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The epidemic due to severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2) infection has been spreading 
globally, raising increasing concerns. In this scenario, deci-
sions on preventive, symptomatic and potentially life-saving 
treatments both in the general population and in patients 
with novel coronavirus disease 2019 (COVID-19) must be 
based on sound scientific evidence.

Controversial hypotheses about the possible detrimental/
protective effects of antihypertensive drugs acting on the 
renin–angiotensin–aldosterone system (RAAS) in patients 
with COVID-19 have been postulated in several editorials 
and letters [1–4].

Through the regulation of vascular peripheral resistance 
and, potentially, of blood volume, the RAAS plays a crucial 
role in the etiology of hypertension. Moreover, this system 
promotes atherogenic processes by increasing oxidative 
stress, stimulating vascular muscle and monocyte prolif-
eration. Based on their biological target, drugs inhibiting 
the RAAS may be distinguished as angiotensin-converting 
enzyme inhibitors (ACEIs), angiotensin II receptor blockers 

(ARBs) and direct renin inhibitors (DRIs). ACEIs enact their 
blood pressure-lowering effects by blocking the peptidyl-
dipeptidase that hydrolyzes angiotensin I (A-I) to angioten-
sin II (A-II). In addition, it inactivates bradykinin, a vasodi-
lating peptide promoting the release of nitrogen monoxide 
and prostacyclin. ARBs have no effect on bradykinin metab-
olism and block the effects of A-II more selectively than 
ACEIs. In detail, ARBs determine their antihypertensive 
effect by preventing the binding of A-II to the A-II receptor 
type 1  (AT1). Finally, DRIs exert blood pressure-lowering 
effects by decreasing plasma renin activity and inhibiting the 
conversion of angiotensinogen to A-I [5].

In vitro studies demonstrated that ACEIs and ARBs can 
significantly increase the expression and activity of angio-
tensin-conversion enzyme 2 (ACE2), highly expressed in 
the heart and lungs [6]. Coincidentally, ACE2 is the recep-
tor-binding site for the spike protein of SARS-CoV-2 at the 
target cell [7]. Hence, Fang et al. [4] recently hypothesized 
in The Lancet Respiratory Medicine that patients with car-
diac diseases, hypertension, or diabetes mellitus treated with 
ACE2-increasing drugs might be at higher risk for severe 
SARS-CoV-2 infection. Accordingly, the authors suggested 
that calcium channel blockers (CCBs) may be a more suit-
able alternative antihypertensive treatment than ARBs/
ACEIs because of their lack of increased ACE2 expression 
or activity.

On the other hand, recently published commentaries 
outlined the mechanisms by which RAAS inhibitors may 
be beneficial in patients with COVID-19 and discussed the 
unclear effects of these drugs on ACE2 levels and activity 
in humans, recommending against the suspension or with-
drawal of RAAS blockers [8, 9]. We present here our contri-
bution to the scientific debate, highlighting the importance 
of continuing ACEI/ARB treatments and reporting several 
arguments against switching from ACEIs or ARBs to other 
antihypertensive drugs and specifically to CCBs.
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First, to date, there is no sound evidence from clinical 
studies that replacing ACEIs/ARBs with other antihyper-
tensive drugs, including CCBs, is associated with benefi-
cial effects on either the prevention of COVID-19 or the 
prognosis for infected patients. The scant available data 
are mostly derived from in vitro studies. For this reason, 
in Nature Cardiology, Zheng et al. [2] reported, “Whether 
patients with COVID-19 and hypertension who are taking 
[an] ACE inhibitor/ARB should switch to another antihy-
pertensive drug remains controversial, and further evidence 
is required” [2].

Second, other studies carried out in SARS-CoV and prob-
ably generalizable to SARS-CoV-2 suggested, paradoxically, 
a protective effect of ARBs against COVID-19 [1]. The 
interaction of the coronavirus spike protein with ACE2, its 
cellular-binding site, leads to ACE2 downregulation. In turn, 
this results in excessive production of angiotensin by ACE, 
whereas less ACE2 is capable of converting it to angioten-
sin (1-7), an heptapeptide with vasodilator activity [1, 10]. 
It has been suggested that exaggerated stimulation of  AT1 
by A-II determines increased pulmonary vascular perme-
ability, thereby mediating increased lung pathology when 
the expression of ACE2 is decreased [11, 12]. Thus, higher 
ACE2 expression following chronic treatment with ARBs 
may protect patients infected with SARS-CoV-2 against 
acute lung injury rather than increasing the risk of develop-
ing COVID-19.

Third, switching among different antihypertensive drugs 
in older patients with relevant comorbidities may put this 
very frail population at risk of developing adverse cardiovas-
cular events such as uncontrolled hypertension/symptomatic 
hypotension or even deterioration of other chronic diseases. 
Moreover, considering the proven effects of ACEIs and 
ARBs in reducing mortality in cardiovascular diseases, the 
discontinuation of these therapies could increase the occur-
rence of negative outcomes in patients affected by cardio-
vascular diseases and COVID-19 [13].

Fourth, ACEIs and ARBs are currently approved (with 
differences across various compounds) for the treatment of 
hypertension, heart failure and diabetic nephropathy and 
for secondary prevention after acute myocardial infarction, 
whereas CCBs and other antihypertensive drugs are not 
approved for all the same indications.

Finally, none of the drug regulatory agencies worldwide 
recommend switching from ACEIs/ARBs to other antihyper-
tensive drugs or vice versa during the COVID-19 outbreak. 
Instead, on 17 March 2020, the Italian Drug Agency issued 
a warning against any change of antihypertensive therapies 
in patients with well-controlled hypertension, irrespective 
of the agents being used, because of the lack of clinical 
data [14]. Ten days later, the European Medicines Agency 
advised that, since there is no clinical evidence that these 
drugs can worsen SARS-CoV-2 infections, it is important 

that patients do not discontinue their treatment with ACEIs 
or ARBs and there is no need to switch to other medicines 
[15]. These recommendations are in line with the position 
statements of national/international scientific societies 
(e.g., European Society of Cardiology [16], Italian Society 
of Pharmacology [17], Heart Failure Society of America, 
American College of Cardiology and American Heart Asso-
ciation [18], International Society of Hypertension [19], 
European Society of Hypertension [20]) that recommend 
continuing RAAS inhibitor therapy for patients who are cur-
rently prescribed such agents for indications for which it is 
known that these agents are safe and effective, such as acute 
and chronic heart failure [21], acute myocardial infarction 
[22] and hypertension [23].

Regarding the postulated protective effect, ACEIs/ARBs 
should never be used in healthy people or patients who are 
not affected by diseases that are not approved indications as 
reported in the summary of product characteristics.

No specific information has been described for DRIs. 
Nevertheless, all the recommendations reported above can 
be extended to this class of RAAS inhibitors.

In a scenario in which experimental clinical studies can-
not rapidly shed light on the association between COVID-19 
and ACEI/ARB use, real-world studies based on dedicated 
COVID-19 patient registries, whenever available, or claims 
databases from countries with a high incidence of SARS-
CoV-2 infection are urgently needed.

In the absence of clinical evidence supporting any change 
in patients treated with ACEIs/ARBs, clinicians should still 
follow the old principle “primum non nocere.”

Acknowledgements The authors are grateful for the help and sup-
port of the Italian Society of Pharmacology (SIF), which includes 
the following members: Prof. Liberato Berrino, Dr. Marzia Del Re, 
Prof. Renato Bernardini, Prof. Cristiano Chiamulera, Prof. Antonio 
D’Avolio, Prof. Luca Pani, Prof. Emilio Clementi, Prof. Annalisa Cap-
uano, Prof. Francesco Scaglione, Prof. Romano Danesi, Prof. Giuseppe 
Cirino, Prof. Alessandro Mugelli, Prof. Giambattista Bonanno, Prof. 
Nicoletta Brunello, Prof. Annamaria De Luca, Prof. Patrizia Hre-
lia, Prof. Marco Pistis, Prof. Carla Ghelardini, and Prof. Maurizio 
Taglialatela.

Compliance with Ethical Standards 

Funding No sources of funding were used to prepare this commentary.

Conflict of Interest G. Trifirò has served on advisory boards for San-
doz, Hospira, Sanofi, Biogen, Ipsen and Shire; is a consultant for Ot-
suka; is the principal investigator of observational studies funded by 
several pharmaceutical companies (e.g. Amgen, AstraZeneca, Daiichi 
Sankyo, and IBSA) to University of Messina; and is scientific coor-
dinator of the Master’s program ‘Pharmacovigilance, pharmacoepi-
demiology and pharmacoeconomics: real-world data evaluations’ at 
University of Messina, which is partly funded by several pharmaceuti-
cal companies. G. Andò has received personal fees and non-financial 
support from Bayer, Pfizer, Bristol Myers Squibb and Boehringer In-



ACE-Inhibitors or Angiotensin Receptor Blockers in COVID-19: To Switch or Not To Switch?

gelheim; personal fees from Daiichi Sankyo, Menarini, AstraZeneca, 
Chiesi and Biosensors; and non-financial support from Terumo, all 
outside the submitted work. Salvatore Crisafulli, Giorgio Racagni and 
Filippo Drago have no conflicts of interest that are directly relevant to 
the content of this commentary.

References

 1. Gurwitz D. Angiotensin receptor blockers as tentative SARS-
CoV-2 therapeutics. Drug Dev Res. 2020;2–5.

 2. Zheng Y-Y, Ma Y-T, Zhang J-Y, Xie X. COVID-19 and the car-
diovascular system. Nat Rev Cardiol. Springer US. 2020

 3. Watkins J. Preventing a COVID-19 pandemic. BMJ. 
2020;368:1–2.

 4. Fang L, Karakiulakis G, Roth M. Are patients with hypertension 
and diabetes mellitus at increased risk for COVID-19 infection? 
Lancet Respir Med. 2020;S2213–2600.

 5. Bavishi C, Bangalore S, Messerli FH. Renin angiotensin aldoster-
one system inhibitors in hypertension: Is there evidence for benefit 
independent of blood pressure reduction? Prog Cardiovasc Dis. 
2016;59:253–61.

 6. Ferrario CM, Jessup J, Chappell MC, Averill DB, Brosnihan KB, 
Tallant EA, et al. Effect of angiotensin-converting enzyme inhibi-
tion and angiotensin II receptor blockers on cardiac angiotensin-
converting enzyme 2. Circulation. 2005;111:2605–10.

 7. Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, et  al. Genomic 
characterisation and epidemiology of 2019 novel coronavirus: 
implications for virus origins and receptor binding. Lancet. 
2020;395:565–74.

 8. Bavishi C, Maddox TM, Messerli FH. Coronavirus disease 2019 
(COVID-19) infection and renin angiotensin system blockers. 
JAMA Cardiol. 2020

 9. Vaduganathan M, Vardeny O, Michel T, McMurray JJV, Pfeffer 
MA, Solomon SD. Renin–angiotensin–aldosterone system inhibi-
tors in patients with COVID-19. N Engl J Med. 2020

 10. Schindler C, Bramlage P, Kirch W, Ferrario CM. Role of the vaso-
dilator peptide angiotensin-(1–7) in cardiovascular drug therapy. 
Vasc Health Risk Manag. 2007;3:125–37.

 11. Imai Y, Kuba K, Rao S, Huan Y, Guo F, Guan B, et al. Angioten-
sin-converting enzyme 2 protects from severe acute lung failure. 
Nature. 2005;436:112–6.

 12. De Wit E, Van Doremalen N, Falzarano D, Munster VJ. SARS 
and MERS: recent insights into emerging coronaviruses. Nat Rev 
Microbiol Nat Publ Group. 2016;14:523–34.

 13. Kuster GM, Pfister O, Burkard T, Zhou Q, Twerenbold R, Haaf 
P, et al. SARS-CoV2: should inhibitors of the renin–angiotensin 

system be withdrawn in patients with COVID-19? Eur Heart J. 
2020

 14. Italian Drug Agency. Precisazioni AIFA su Malattia da coronavi-
rus COVID-19 ed utilizzo di ACE-Inibitori e Sartani. 2020. Avail-
able from: https ://www.aifa.gov.it/-/preci sazio ni-aifa-su-malat tia-
da-coron aviru s-COVID -19-ed-utili zzo-di-ace-inibi tori-e-sarta ni

 15. European Medicines Agency. EMA advises continued use of med-
icines for hypertension, heart or kidney disease during COVID-19 
pandemic. 2020. Available from: https ://www.ema.europ a.eu/en/
news/ema-advis es-conti nued-use-medic ines-hyper tensi on-heart 
-kidne y-disea se-durin g-COVID -19-pande mic

 16. European Society of Cardiology (ESC). Position Statement of the 
ESC Council on Hypertension on ACE-Inhibitors and Angioten-
sin Receptor Blockers. 2020. Available from: https ://www.escar 
dio.org/Counc ils/Counc il-on-Hyper tensi on-(CHT)/News/posit 
ion-state ment-of-the-esc-counc il-on-hyper tensi on-on-ace-inhib 
itors -and-ang

 17. Italian Society of Pharmacology. Documento informativo della 
Società Italiana di Farmacologia - Uso di Ace-Inibitori/Sartani ed 
infezione da COVID-19. 2020. Available from: https ://www.sifwe 
b.org/docum enti/docum ent_2020-03-13_docum ento-infor mativ 
o-della -socie ta-itali ana-di-farma colog ia-uso-di-ace-inibi tori-sarta 
ni-ed-infez ione-da-COVID -19

 18. Heart Failure Society of America; American College of Cardiol-
ogy; American Heart Association. HFSA/ACC/AHA Statement 
Addresses Concerns Re: Using RAAS Antagonists in COVID-19. 
2020. Available from: https ://www.acc.org/lates t-in-cardi ology /
artic les/2020/03/17/08/59/hfsa-acc-aha-state ment-addre sses-
conce rns-re-using -raas-antag onist s-in-COVID -19

 19. International Society of Hypertension. A statement from the Inter-
national Society of Hypertension on COVID-19. 2020. Available 
from: https ://ish-world .com/news/a/A-state ment-from-the-Inter 
natio nal-Socie ty-of-Hyper tensi on-on-COVID -19/

 20. European Society of Hypertension. Statement of the European 
Society of Hypertension (ESH) on hypertension, Renin Angio-
tensin System blockers and COVID-19 March 19th 2020. 2020. 
Available from: https ://www.eshon line.org/spotl ights /esh-stabt 
ement -on-COVID -19/

 21. Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JGF, Coats 
AJS, et al. 2016 ESC Guidelines for the diagnosis and treatment of 
acute and chronic heart failure. Eur Heart J. 2016;37:2129–200.

 22. Ibanez B, James S, Agewall S, Antunes MJ, Bucciarelli-Ducci C, 
Bueno H, et al. 2017 ESC Guidelines for the management of acute 
myocardial infarction in patients presenting with ST-segment ele-
vation. Eur Heart J. 2018;39:119–77.

 23. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, 
Burnier M, et al. 2018 ESC/ESH guidelines for the management 
of arterial hypertension. Eur Heart J. 2018;39:3021–104.

https://www.aifa.gov.it/-/precisazioni-aifa-su-malattia-da-coronavirus-COVID-19-ed-utilizzo-di-ace-inibitori-e-sartani
https://www.aifa.gov.it/-/precisazioni-aifa-su-malattia-da-coronavirus-COVID-19-ed-utilizzo-di-ace-inibitori-e-sartani
https://www.ema.europa.eu/en/news/ema-advises-continued-use-medicines-hypertension-heart-kidney-disease-during-COVID-19-pandemic
https://www.ema.europa.eu/en/news/ema-advises-continued-use-medicines-hypertension-heart-kidney-disease-during-COVID-19-pandemic
https://www.ema.europa.eu/en/news/ema-advises-continued-use-medicines-hypertension-heart-kidney-disease-during-COVID-19-pandemic
https://www.escardio.org/Councils/Council-on-Hypertension-(CHT)/News/position-statement-of-the-esc-council-on-hypertension-on-ace-inhibitors-and-ang
https://www.escardio.org/Councils/Council-on-Hypertension-(CHT)/News/position-statement-of-the-esc-council-on-hypertension-on-ace-inhibitors-and-ang
https://www.escardio.org/Councils/Council-on-Hypertension-(CHT)/News/position-statement-of-the-esc-council-on-hypertension-on-ace-inhibitors-and-ang
https://www.escardio.org/Councils/Council-on-Hypertension-(CHT)/News/position-statement-of-the-esc-council-on-hypertension-on-ace-inhibitors-and-ang
https://www.sifweb.org/documenti/document_2020-03-13_documento-informativo-della-societa-italiana-di-farmacologia-uso-di-ace-inibitori-sartani-ed-infezione-da-COVID-19
https://www.sifweb.org/documenti/document_2020-03-13_documento-informativo-della-societa-italiana-di-farmacologia-uso-di-ace-inibitori-sartani-ed-infezione-da-COVID-19
https://www.sifweb.org/documenti/document_2020-03-13_documento-informativo-della-societa-italiana-di-farmacologia-uso-di-ace-inibitori-sartani-ed-infezione-da-COVID-19
https://www.sifweb.org/documenti/document_2020-03-13_documento-informativo-della-societa-italiana-di-farmacologia-uso-di-ace-inibitori-sartani-ed-infezione-da-COVID-19
https://www.acc.org/latest-in-cardiology/articles/2020/03/17/08/59/hfsa-acc-aha-statement-addresses-concerns-re-using-raas-antagonists-in-COVID-19
https://www.acc.org/latest-in-cardiology/articles/2020/03/17/08/59/hfsa-acc-aha-statement-addresses-concerns-re-using-raas-antagonists-in-COVID-19
https://www.acc.org/latest-in-cardiology/articles/2020/03/17/08/59/hfsa-acc-aha-statement-addresses-concerns-re-using-raas-antagonists-in-COVID-19
https://ish-world.com/news/a/A-statement-from-the-International-Society-of-Hypertension-on-COVID-19/
https://ish-world.com/news/a/A-statement-from-the-International-Society-of-Hypertension-on-COVID-19/
https://www.eshonline.org/spotlights/esh-stabtement-on-COVID-19/
https://www.eshonline.org/spotlights/esh-stabtement-on-COVID-19/

	Should Patients Receiving ACE Inhibitors or Angiotensin Receptor Blockers be Switched to Other Antihypertensive Drugs to Prevent or Improve Prognosis of Novel Coronavirus Disease 2019 (COVID-19)?
	Acknowledgements 
	References




