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Sodium-glucose cotransporter 2 inhibitors (SGLT2is) have
radically changed the management of type 2 diabetes, and, in
addition to effectively lowering blood glucose, they have been
shown to attenuate cardiorenal risk. It is quite interesting that,
unlike many other drugs, the scientific community first real-
ized the ability of gliflozins to improve cardiorenal outcomes
and subsequently sought to unravel the relevant mechanisms.
The full spectrum of pathways that mediate the off-target ef-
fects of the class remains obscure. However, these are believed
to be largely related to natriuresis, improved heart pump en-
ergetics, downregulation of systemic inflammation and sym-
pathetic activity, and amelioration of endothelial dysfunction.
Oxidative stress has recently emerged as a key mechanism
involved in the development and progression of atheroscler-
osis and other diabetic complications. SGLT2is are believed
to exert antioxidant properties through multiple mechanisms
that result in a decrease in free radical production or an im-
provement in cellular antioxidant capacity (1).

The traditional distinction with respect to the cardiorenal
benefits of the new glucose-lowering agents suggests that
SGLT2is primarily improve heart failure (HF) and chronic
kidney disease (CKD) outcomes. The other game-changing
class, glucagon-like peptide-1 receptor agonists (GLP-1 RAs),
mostly affects endpoints related to atherosclerotic disease.
This perspective is supported not only by abundant data de-
rived from the cardiovascular outcome trials (CVOTSs) of the
2 categories, but also from a number of “reasonable extrapo-
lations.” First, the clinical benefits of SGLT2is become evi-
dent within the first few weeks of administration, in contrast
to GLP-1 RAs, which require several months to reduce the
risk of cardiovascular (CV) events compared with placebo.

Such a rapid improvement in clinical status implies that the
involved mechanisms are independent of the development of
atherosclerosis, which is known to progress slowly, and the
same is applicable for its regression. Second, post hoc ana-
lyses of CVOTs indicate that the cardiorenal effects of GLP-1
RAs are significantly mediated by an improvement in clas-
sical atherosclerosis risk factors, including glycemia and lipid
profile (2), and are most evident at the secondary prevention
level, when atherosclerosis has already been established. This
is not the case with SGLT2is whose benefits have been shown
to be mainly dependent on changes in markers of plasma
volume (3) and apply to a wide range of patients, regard-
less of the history of CV disease. Regarding the effects of the
class on lipid profile, a recent meta-analysis suggested that
the use of SGLT2is is associated with an increase in total and
low-density lipoprotein cholesterol levels (4), which might be
a concern in patients at high CV risk, as is the case for the
vast majority of people with diabetes. In contrast, a positive
effect on triglyceride and high-density lipoprotein cholesterol
concentrations was documented.

On the other hand, a recent study by Chen et al (5) demon-
strated the ability of dapagliflozin to stabilize atherosclerotic
plaques in a mouse model of diabetic atherosclerosis resembling
plaque instability/rupture as seen in patients. Specifically, ani-
mals treated with SGLT2is manifested increased fibrosis, aug-
mented collagen accumulation, and significant upregulation of
the expression of vasculoprotective factors. Empagliflozin has
been shown to mitigate endothelial dysfunction and atherogen-
esis in diabetic ApoE”- mice, with downregulation of vasocon-
strictive eicosanoids and inflammation in the vasculature and
perivascular adipose tissue proposed as potential mechanisms
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(6). Pennig et al have demonstrated that empagliflozin-treated
mice manifest decreased proliferation of plaque resident macro-
phages and leukocyte adhesion to the vascular wall compared
with control animals (7). Collectively, these novel data seem
to provide evidence for genuine antiatherosclerotic effects of
SGLT2is and challenge the notion that their benefits are solely
restricted to HF and CKD.

Another interesting question is whether all SGLT2is possess
the same magnitude of antiatherogenic potential. It is defin-
itely hard to answer, considering the scarcity of relevant data.
From a strictly mechanistic perspective, however, it could
be said that dual SGLT1 and 2 inhibitors (like sotagliflozin)
might have an advantage. One plausible explanation for this
phenomenon is that intestinal inhibition of SGLT1 may re-
sult in a higher concentration of endogenous GLP-1, thus
leading to potentially enhanced cardioprotective properties
of SGLT1/2is compared with pure SGLT2is (8).

In conclusion, SGLT2is continue to surprise us, constantly
opening new doors to an era of heart and kidney protection
within and beyond the spectrum of diabetes. Their rather
underestimated antiatherogenic properties represent 1 more
challenge for future research in the field of cardiometabolic
medicine. Data from mechanistic studies are required along
with targeted randomized trials and real-world evidence to
reveal the full potential of the class to improve atherosclerotic
outcomes.
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