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It has generally been accepted that diabetes increases significantly
morbidity and mortality but during the current pandemic diabetes has
attracted particular attention since its presence has been associated
with the most severe forms of COVID-19 and related mortality [1,2].
It's therefore of crucial importance to keep diabetic patients under
proper management not only to control short term complications and
to prevent liver and cardio-renal-metabolic complications, but also to
reduce the risk of a potentially severe course and limit adverse out-
comes due to COVID-19 [3–7]. Several authors have emphasized the im-
portance of novel anti-diabetic agents during this pandemic, such as
incretin-based therapies, for patients with type-2 diabetes (T2DM)
[8–10]. Dipeptidyl peptidase-4 (DPP4)-inhibitors and glucagon-like
peptide 1 receptor agonists (GLP1-RAs) have the ability to support
near-normoglycemic glucose control without increasing the risk for
hypoglycemic episodes and most of GLP1-RAs have demonstrated sig-
nificant cardio-renal benefits that help the prevention of such complica-
tions and prolonging patients' healthy lives [11,12].

This editorial is part of the special issue entitled “The role of incretin
hormones and incretin-based glucose-lowering medications”, contain-
ing ten publications from distinguished international experts in the
field, and edited by the authors of the present article. Firstly, JJ Holst
reviewed available evidence on the role of GIP and GLP-1 in the incretin
system in healthy humans, concluding that both hormones act to im-
prove glucose tolerance and that their effects are additive: GIP seems
to be quantitatively the most important, particularly regarding insulin
secretion, while GLP-1 action seems to be mainly displayed via inhibi-
tion of glucagon secretion [13]. Farr et al. then prepared a comprehen-
sive and critical review of pre-clinical and clinical studies on GIP, GLP-
1 and DPP4-inhibition, describing the role of the central nervous system
in energy homeostasis and then the current state of knowledge on
incretin physiology, pathophysiology and efficacy in such studies [14].

MA Nauck introduced the subsequent clinical articles dealing with
the ups and downs during the development incretin physiology and
incretin-based therapeutics like GLP1-RAs and DPP4-inhibitors for pa-
tients with T2DM, viewing it as a rollercoaster history about the use of
physiological and pharmacological properties of incretin hormones to
develop diabetes medications with a convincing benefit-risk
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relationship [15]. Alexopoulos and Buse provided a framework to
guide decision-making in a real-world setting about initiating injectable
therapy with GLP1-RAs vs. insulins [16], and Farngren and Ahrén sum-
marized how incretin therapies may be one good answer related to
the challenges of hypoglycaemia [17]. They suggested that such thera-
pies should represent the treatment of choicewhen the therapeutic tar-
gets include avoidance of hypoglycaemia [17].

Other authors made some interesting comparisons between the dif-
ferent classes of novel anti-diabetic agents. Giorgino et al. reviewed and
critically discussed available evidence on the efficacy and safety of
GLP1-RAs vs. sodium-glucose cotransporter 2 (SGLT2)-inhibitors [18],
while Stoian et al. made a similar comparison on DPP4-inhibitors vs.
other oral glucose-lowering medications [19]. Sachinidis et al. critically
discussed available data from cardiovascular outcome trials (CVOT)
studying GLP1-RAs and DPP4-inhibitors [20], while Kokkinos et al. fo-
cused on the weight loss effects, discussing how medications that
mimic gut hormones or target their receptors may eventually replace
bariatric surgery [21]. Finally, Davies et al. made an excellent update
on what current international recommendations suggest with respect
to GLP-1 receptor agonists and DPP-4 inhibitors [22].

Recently, an international observational study involving about
10,000 T2DM patients has shown that 1/3 of them have established
CVD, due to atherosclerotic CVD, consistent with earlier findings;
yet, only a small proportion of these subjects were receiving
glucose-lowering therapies with proven cardiovascular benefit
[23]. Indeed, there is still large discrepancy between scientific evi-
dence and clinical practice worldwide, although CVOT with the use
of GLP1-RAs have shown their benefit on major adverse cardiovascu-
lar events, on their individual components (non-fatal myocardial in-
farction, non-fatal stroke and cardiovascular mortality), as well as on
all-cause mortality, hospitalization for heart failure and kidney-
related outcome (Fig. 1). On this basis, GLP1-RAs are now clearly
identified by scientific guidelines as a treatment of choice for
T2DM; yet, the adoption of such international recommendations is
still suboptimal, and this contributes negatively to what we perceive
as clinical inertia [24,25]. Since atherosclerotic CVD is predominant
in T2DM patients, it should be also considered that some GLP1-RAs,
such as liraglutide and semaglutide, have shown direct anti-
atherosclerotic effects that help explaining the beneficial cardiovas-
cular outcomes [26–28].

Some interesting novel findings have been discussed during the re-
cent 81st Annual Scientific Sessions of the American Diabetes Associa-
tion where, for instance, the data on efficacy, safety, and tolerability of
the dual GIP and GLP-1 receptor agonist tirzepatide were presented.
Tirzepatide has shown robust improvements in glycaemic control and
body weight in T2DM patients, apparently with a safety/tolerability
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Fig. 1.Reductions in the risk for cardio-renal endpoints from cardiovascular outcome trials
testing clinical effects of GLP1-RAs. The analysis is based on the respective numbers of
patients reporting or not reporting an event (Fisher's exact test). The analysis published
by Kristensen et al. [31] has been amended and extended: ELIXA (lixisenatide) results
were not included because lack of any cardio-renal effectiveness [32]. AMPLITUDE-O
results (regarding efpeglenatide) have been included [33].
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profile similar to less effective GLP-1 RAs [29]. This will potentially in-
crease the number and properties of therapeutic options we have for
our patients, giving more opportunities for an individually tailored
treatment. Filling the gap between guidelines and real world in the car-
diometabolic approach to diabetic patients is now an urgent need, even
more during current pandemic [30]. Patients with chronic diseases,
such as those with diabetes and obesity, need a better management in
order to prevent potential complications, especially given an overall re-
duced access to the usual health care facilities and specialty clinics. It is
imperative to aim at preserving their liver and cardio-renal function be-
yond aiming for a mere gluco-metabolic control and, therefore, a more
appropriate use of drugs with proven benefit, such as incretin-based
therapies, has to be advocated for those who would benefit from such
treatment.
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