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Letter to the editor in response to article: “Clinical considerations for
patients with diabetes in times of COVID-19 epidemic (Gupta et al.)
Dear editor,

We recently published an article highlighting the special con-
cerns while managing patients with diabetes in the times of
COVID-19 pandemic [1]. There have been some concerns about
the use of Angiotensin Converting Enzyme (ACE) inhibitors and
Angiotensin Receptor Blockers (ARBs), which were not clarified in
our publication [2]. We are summarising the current evidence in
this regard and will try to arrive at a reasonable conclusion.

In the absence of a vaccine and an antiviral drug for the COVID-
19 infection, several therapeutic approaches are being studied. One
such approach is the use of inhibitors of the renin angiotensin sys-
tem, namely ACE inhibitors and ARBs. On the other hand, some
concern has been raised about the fact that patients on these agents
might be at an increased risk of infection by Severe Acute Respira-
tory Syndrome coronavirus-2 (SARS CoV-2).

Angiotensin converting enzyme-2 (ACE-2) is the receptor for
SARS CoV-2 as well as other coronaviruses and is expressed in
type 2 alveolar epithelial cells and endothelium. The S-glycoprotein
on the surface of coronavirus binds to ACE2. This leads to a confor-
mational change in the S-glycoprotein and allows proteolytic diges-
tion by host cell proteases (TMPRSS2) ultimately leading to
internalization of the virion [3]. Viral S-glycoprotein, TMPRSS2
and ACE-2 inhibition are potential targets of therapy and possibly
vaccine development.

As ACE-2 is essential to coronavirus infection, its blockade is
thought to be beneficial in preventing/treating this infection. A
retrospective analysis found reduced rates of death and endotra-
cheal intubation in patients with viral pneumonia who were
continued on ACE inhibitors [4]. Mice with coronavirus induced
lung injury showed improvement when treated with losartan [5].
As far as CVID-19 infection is concerned, the data on RAS activation
or the effect of its blockade is limited at present. Hypokalaemia
could be a marker of RAS activation and high incidence of hypoka-
laemia has been reported in patients with COVID-19 infection [6].

Despite these small studies suggesting the benefit of drugs
acting on RAS, there is some data, albeit scarce, from animal models
and human studies that treatment with ACE inhibitors and ARB
could cause up regulation of ACE2 [7]. Ibuprofen and thiazolidine-
diones have also been shown to do the same [8,9]. Increased
expression of ACE2 could theoretically increase the risk of infection
with SARS CoV-2. This could be a concern in people with diabetes
who are at already elevated risk of infections because of many other
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factors. However, currently, there is no evidence to support this hy-
pothesis. In view of lack of robust evidence for either benefit or
harm, it is reasonable for patients to continue using ACE inhibitors
and ARB, as recommended by European Society of Cardiology
Council on Hypertension and European Society of Hypertension
[10,11].
References

[1] Gupta R, Ghosh A, Singh AK, Misra A. Clinical considerations for patients with
diabetes in times of COVID-19 epidemic. Diabetes Metab Syndr 2020 Mar
10;14(3):211e2.

[2] Fang L, Karakiulakis G, Roth M. Are patients with hypertension and diabetes
mellitus at increased risk for COVID-19 infection? Lancet Respir Med 2020
Mar 11:30116e8. pii: S2213-2600(20).

[3] Hoffmann M, Kleine-Weber H, Krüger N, Müller M, Drosten C, P€ohlmann S.
The novel coronavirus 2019 (2019-nCoV) uses the SARS-coronavirus receptor
ACE2 and the cellular protease TMPRSS2 for e ntry into target cells. bioRxiv.
2020. 2020.01.31.929042.

[4] Henry C, Zaizafoun M, Stock E, Ghamande S, Arroliga AC, White HD. Impact of
angiotensin-converting enzyme inhibitors and statins on viral pneumonia.
SAVE Proc 2018;31(4):419e23.

[5] Yang P, Gu H, Zhao Z, Wang W, Cao B, Lai C, Yang X, Zhang L, Duan Y, Zhang S,
Chen W, Zhen W, Cai M, Penninger JM, Jiang C, Wang X. Angiotensin-convert-
ing enzyme 2 (ACE2) mediates influenza H7N9 virus-induced acute lung
injury. Sci Rep 2014;4:7027.

[6] Chen D, Li X, Song Q, Hu C, Su F, DaiJ, Ye Y, HuangJ, Zhang X. Hypokalemia and
clinical implications in patients with coronavirus disease 2019 (COVID-19).
medRxiv preprint, https://doi.org/10.1101/2020.02.27.20028530; 2020.

[7] Li XC, Zhang J, Zhuo JL. The vasoprotective axes of the renin-angiotensin sys-
tem: physiological relevance and therapeutic implications in cardiovascular,
hypertensive and kidney diseases. Pharmacol Res 2017;125:21e38.

[8] Qiao W, Wang C, Chen B, Zhang F, Liu Y, Lu Q, Guo H, Yan C, Sun H, Hu G, Yin X.
Ibuprofen attenuates cardiac fibrosis in streptozotocin-induced diabetic rats.
Cardiology 2015;131(2):97e106.

[9] Zhang W, Xu YZ, Liu B, Wu R, Yang YY, Xiao XQ, Zhang X. Pioglitazone upre-
gulates angiotensin converting enzyme 2 expression in insulin-sensitive tis-
sues in rats with high-fat diet-induced nonalcoholic steatohepatitis. Sci
World J 2014;2014:603409. https://doi.org/10.1155/2014/603409.

[10] Position statement of the ESC Council on hypertension on ACE-inhibitors and
angiotensin receptor Blockers. https://www.escardio.org/Councils/Council-
on-Hypertension-(CHT)/News/position-statement-of-the-esc-council-on-
hypertension-on-ace-inhibitors-and-ang; Mar 11 2020.

[11] ESH statement on COVID-19. https://www.eshonline.org/spotlights/esh-
statement-on-covid-19/. [Accessed 17 March 2020].
Ritesh Gupta
Fortis CDOC Hospital for Diabetes and Allied Sciences, Chirag Enclave,

New Delhi, India
E-mail address: riteshgupta72@gmail.com.

http://refhub.elsevier.com/S1871-4021(20)30088-6/sref1
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref1
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref1
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref1
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref2
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref2
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref2
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref2
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref3
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref3
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref3
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref3
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref3
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref4
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref4
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref4
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref4
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref5
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref5
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref5
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref5
https://doi.org/10.1101/2020.02.27.20028530
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref7
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref7
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref7
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref7
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref8
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref8
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref8
http://refhub.elsevier.com/S1871-4021(20)30088-6/sref8
https://doi.org/10.1155/2014/603409
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.eshonline.org/spotlights/esh-statement-on-covid-19/
https://www.eshonline.org/spotlights/esh-statement-on-covid-19/
mailto:mailtofaiqiggmailcom
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dsx.2020.04.023&domain=pdf
www.sciencedirect.com/science/journal/18714021
www.elsevier.com/locate/dsx
https://doi.org/10.1016/j.dsx.2020.04.023
https://doi.org/10.1016/j.dsx.2020.04.023
https://doi.org/10.1016/j.dsx.2020.04.023
https://doi.org/10.1016/j.dsx.2020.04.023

