
 

 

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. 

 



d i a b e t e s r e s e a r c h a n d c l i n i c a l p r a c t i c e 1 6 3 ( 2 0 2 0 ) 1 0 8 1 5 1
Contents available at ScienceDirect
Diabetes Research
and Clinical Practice

journal homepage: www.elsevier.com/locate/diabres
Commentary
COVID-19 and diabetes management: What should
be considered?
https://doi.org/10.1016/j.diabres.2020.108151
0168-8227/� 2020 Elsevier B.V. All rights reserved.

* Corresponding author at: IRCCS MultiMedica, Via Gaudenzio Fantoli, 16/15, 20138 Milan, Italy.
E-mail address: antonio.ceriello@hotmail.it (A. Ceriello).
Antonio Ceriello a,*, Anca Pantea Stoian b, Manfredi Rizzo c,d

a IRCCS MultiMedica, Milan, Italy
bDiabetes, Nutrition and Metabolic Diseases Department, ‘‘Carol Davila” University of Medicine, Bucharest, Romania
cDivision of Endocrinology, Diabetes and Metabolism, Department of Medicine, University of South Carolina, Columbia, SC, USA
dDepartment of Health Promotion, Mother and Child Care, Internal Medicine and Medical Specialties, University of Palermo, Italy
A R T I C L E I N F O

Article history:

Available online 17 April 2020

Keywords:

Cardiovascular disease

COVID-19

Diabetes

DPP4

GLP-1RA

Pioglitazone
A B S T R A C T

� 2020 Elsevier B.V. All rights reserved.
Hydroxychloroquine

SGLT-2
Management of diabetes today has been addressed as an

exciting confusion [1]. Considering the fast spread of the

‘‘Corona Virus Disease 2019 (COVID-19)” due to the ‘‘Severe

acute respiratory syndrome coronavirus 2 (SARS-CoV-2)”,

there is currently a considerable debate on several impor-

tant topics related to the most appropriate way to manage

people with diabetes during this pandemic, including the

susceptibility to this new infection, the severity of the com-
plications, as well as the role of the drugs to use for the

glycemic control [2].

Even epidemiological data available so far on COVID-19 do

not support the hypothesis that diabetic patients are at

increased risk than the general population for SARS-CoV-2

[3], it seems clear that diabetes, particularly when not well

controlled, exposes people to be more complicated and prone

to die [4,5].

http://crossmark.crossref.org/dialog/?doi=10.1016/j.diabres.2020.108151&domain=pdf
https://doi.org/10.1016/j.diabres.2020.108151
mailto:antonio.ceriello@hotmail.it
https://doi.org/10.1016/j.diabres.2020.108151
https://doi.org/10.1016/j.diabres.2020.108151
http://www.sciencedirect.com/science/journal/01688227
http://www.elsevier.com/locate/diabres


2 d i a b e t e s r e s e a r c h a n d c l i n i c a l p r a c t i c e 1 6 3 ( 2 0 2 0 ) 1 0 8 1 5 1
An important element is the molecule that has the role of

receptor for SARS-CoV-2, which has been identified in the

Converting-Enzyme-2 (ACE2) [6]. Recently, it has been hypoth-

esized that the Sodium-Glucose-Transporter-2 inhibitors

(SGLT-2i), the Glucagon-Like-Peptide-1 Receptor Agonists

(GLP-1RAs), the Pioglitazone and even the Insulin might

induce an over-expression of the ACE2 receptor [2], therefore

increasing the risk of people with diabetes to have more seri-

ous consequences if infected.

The issue is of great relevance, because, on the other hand,

is today claimed that, never as before, an optimal glycemic

control is needed in diabetes [7]. When the same issue about

a possible induction of the ACE2 was raised about the use of

Angiotensin-Converting-Enzyme inhibitors (ACEi) or Angio-

tensin-Renin-Blockers (ARBs), several Scientific Societies and

also the European Medical Agency (EMA) clarified that until

this is just an hypothesis coming from some in vitro studies

and not yet confirmed by any clinical evidence in people

affected by COVID-19, it is absolutely not justified to stop

the use of such drugs, which have been shown to be very

effective in saving the life of people [8].

We believe that something similar is urgently needed also

for the anti-hyperglycemic therapy.

Meanwhile, it is worth to be remembered what some anti-

hyperglycemic drugs can do when used [9]. The usefulness of

both GLP-1Ra and SGLT-2i for the prevention of cardiovascular

and kidney disease is well know [10], and we must consider

how important is to preserve the cardiovascular system and

the kidney, particularly during this pandemic. People with

the presence of a cardiovascular or kidney disease show a

worse prognosis during the COVID-19 [11], therefore it seems

to be mandatory to preserve the integrity of kidney and of the

cardiovascular system in people who could be affected by the

SARS-CoV-2.

However, there are other aspects worth to mention.

Inflammation plays a key role during the SARS-CoV-2

infection [12]. The Dipeptidyl Peptidase 4 (DPP4) is expressed

ubiquitously in many tissues, including those in the respira-

tory tract, thus representing a potential target to reduce the

severity of the COVID-19 [13]. At the same time, the DPP4 is

the target of incretin-based therapies, and this opened the

discussion whether DPP4-inhibitors, currently used for the

treatment of people with type-2 diabetes (T2DM) may be

effective against SARS-CoV-2. Yet, the scientific community

is cautious about this hypothesis, since this speculation is

based on preclinical data, and clinical data is therefore

needed. In addition, it has to be highlighted that GLP-1 recep-

tor analogues have shown over the years significant anti-

inflammatory and anti-adipogenic effects, thus decreasing

insulin resistance [14,15]. The effect of reducing the inflam-

matory stress and the peripheral insulin resistance by lower-

ing the infiltrate with macrophage, via GLP-1 dependent

signaling by regulating M1/M2 macrophage polarization, have

been describedwith DPP4 inhibition and GLP-1 activation [16].

Similar evidence on the effect on inflammation is also avail-

able for the SGLT-2i [17] and pioglitazone [18]. Therefore, wait-

ing for specific clinical data, certainly it is the case to balance

between the potential dangerous effects of some drugs, sup-

ported mainly by experimental data, and the proven effects
of the drugs on the cardiovascular system and the kidney,

as well as their potential anti-inflammatory action.

Regarding current management of people with diabetes

during this pandemic, Pal and Bhadada [2] have recently high-

lighted that the anti-malaria hydroxychloroquine (HCQ) has

been used in the last weeks as a prophylaxis against COVID-

19 in many countries; yet, in case of co-administration of

HCQ together with other anti-diabetic drugs, the dosages of

concomitant therapies may be reassessed, particularly in

patients at higher hypoglycemic risk. Indeed, it is known

since more than 30 years that HCQ has hypoglycemic effects

that may precipitate severe episodes of hypoglycemia. Smith

et al. in 1987 described a significant improvement of glycemic

values in few patients with non-insulin dependent diabetes

mellitus treated with HCQ [19]. This finding was then rein-

forced by Quatraro et al. in a study published in 1990 in

T2DM treated with insulin or glibenclamide associated to

HCQ for six months, where the authors found a significant

decrease in HbA1c by 3.3% compared to placebo, and a reduc-

tion in insulin dosages by 30% [20]. Therefore, the anti-glyce-

mic effect of HCQ is worth of investigation in clinical studies

on COVID-19 in people with diabetes; HCQ, if safely used, may

also contribute to an improvement of diabetes control.

In summary, our knowledge on the new SARS-CoV-2 is

increasing day by day, and the lessons learnt from this pan-

demic in different countries are very precious to establish

the best approach to manage the disease [21,22]. People with

diabetes are particularly exposed to a worse prognosis if

infected [4,5]. Therefore, it is a scientific and clinical need to

obtain data on the antidiabetic treatments used so far in

T2DM affected by COVID-19, and particularly to clarify

whether the use of the new therapies in such people is corre-

lated, or not, to a better prognosis and less severe forms of the

disease.
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