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ABSTRACT

In this review, I comment on the recently published review which focuses on
sodium-glucose cotransporter-2 Inhibitor (SGLT2i) across the heart failure
spectrum with chronic heart failure with reduced ejection fraction (HFrEF)
and heart failure with preserved ejection fraction (HFpEF). Furthermore, it
examines the usefulness of SGLT2i in various cardiac diseases such as acute
heart failure, acute myocardial infarction, and arrhythmia (sudden cardiac
death). This is promising for HFpEF, which has no available effective drugs
to date. Many of the studies reported significantly superior primary and
secondary endpoints in the SGLT2i group compared with the control group.
SGLT2i is indicated for HFrEF and HFpEF as a class 1A recommendation,
regardless of the presence of diabetes mellitus or left ventricular ejection
fraction. Its effect on cardiovascular outcomes can be viewed as a victory
in cardiac disease treatment. However, evidence supporting its use in
elderly patients with chronic heart failure, who typically have reduced
multiorgan reserves, remains scarce. SGLT2i may achieve a true “triumph”
if it demonstrates benefit and safety that outweigh potential harm even in
elderly patients with frailty, multimorbidity, and polypharmacy.
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1. Introduction

The indications for sodium-glucose cotransporter-2
inhibitor (SGLT2i) have gradually expanded [1]. It was
initially used as a treatment for diabetes mellitus (DM)
[2] and eventually applied in the management of various
heart failure conditions [3] and chronic kidney disease
(CKD) [4]. Large randomized controlled trials (RCTs)
have demonstrated its long-term prognostic benefits and
ability to inhibit disease progression. Several drugs belong
to this class, with notable differences in their pharmaco-
logical characteristics owing to structural variations [5].
All 6 SGLT2i currently available on the market in Japan
have a C-glucoside conjugate as their basic backbone,
with a direct bond to carbon (C) to prevent hydrolysis.
This C-glucoside conjugate is absorbed by the body and
excreted in the urine, where D-glucose binds to SGLT2i,
a sodium and glucose co-transporter in the proximal
tubule. Modifications aimed at enhancing SGLT1/SGLT2
selectivity target aglycons and phloretin. The selectivity
varied depending on the presence or absence of thiophene,

a sulfur-containing five-membered ring compound. The

selectivities of dapagliflozin (Dapa) and empagliflozin

(Empa), which have sulfur-free five-membered ring phlo-

rizins, were 1242 and 5000 times higher, respectively, than

those of canagliflozin (Cana) (158 times) and ipragliflozin

(Ipra) (254 times) [6]. The highly selective SGLT2i has

a higher partition coefficient (logP) and a lower plasma

protein binding rate [6]. In addition, Empa has poor

degradation properties and a high urinary excretion rate

in its unchanged form [5]. As described above, although

Empa and Dapa may have structural and pharmacological

advantages, which have been studied earlier to determine

their usefulness in heart failure and cardiac-related condi-

tions, the effect of differences in efficacy and mechanisms

of action among SGLT2i drugs on their clinical usefulness

is not fully understood.
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2. Application of SGLT2I across a Wide Spectrum of
Cardiac Diseases

In the review by Bhandari et al., which concisely summa-
rized recent studies, primarily RCTs, the authors focused
on chronic heart failure with reduced ejection fraction
(HFrEF), heart failure with preserved ejection fraction
(HFpEF), and the usefulness of SGLT2i in a wide spec-
trum of cardiac diseases, such as acute heart failure, acute
myocardial infarction, and arrhythmias (sudden cardiac
death) [3]. This is particularly beneficial for HFpEF, for
which no effective drugs have been available for a long
time [7], [8]. The SGLT2i discussed in this article primarily
included Empa and Dapa, along with references to Cana
and sotagliflozin (Sota). Many studies have shown that
the primary and secondary endpoints were significantly
superior in the SGLT2i group than in the control group.
Notably, SGLT2i is indicated for HFrEF and HFpEF as
a class 1A recommendation, regardless of the presence of
DM or left ventricular ejection fraction [9], forming part
of the four essential medications for heart failure.

Consequently, SGLT2i are recommended for use as soon
as possible in all patients without contraindications [10],
[11]. The effect of SGLT2i on cardiovascular outcomes,
which achieved victory in the treatment of cardiac disease,
cannot be solely attributed to the blockade of SGLT2i
in the proximal renal tubules. The potential mechanisms
may include systemic effects, such as increased vascular
progenitor cells, increased erythropoietin, decreased blood
pressure and sympathetic relaxation, increased ketone
body metabolism, and direct effects on the myocardium
[12]. SGLT2i with a high urinary excretion rates of
unchanged forms might have an advantage in terms of its
direct effects on the myocardium. This may explain the fre-
quent use of Empa and Dapa in the studies included in this
minireview [3]. When used in the treatment of heart failure
and CKD, SGLT2i is only contraindicated in a few patients
and has limited side effects [8], [13], [14]. SGLT2i is easier
to use compared with the recently introduced angiotensin
receptor-neprilysin inhibitor sacubitril/valsartan [15]. Its
use carries a lower risk of hypotension or worsening renal
failure and requires fewer volume adjustments. Overall,
SGLT2i is a user-friendly and easy-to-administer medica-
tion, representing advancement in the ongoing effort to
treat heart failure-related conditions.

3. Future Studies Expected to Attain Veni, Vidi, and
Viri (Triumph)

Although CKD, frailty, and multimorbidity frequently
complicate the treatment of heart failure and cardio-
vascular diseases, this review primarily addresses cardiac
diseases without referencing recent studies that evaluated
the effects of SGLT2i on populations with CKD, frailty,
and multimorbidity [16]. SGLT2i appears to be promising
in older adults from a practical perspective, given that the
prevalence of heart failure increases with age [17] and has
been termed a pandemic [18]. Heart failure in older adults
is frequently associated with DM, HFpEF, CKD, atrial
fibrillation, anemia, and cardiorenal anemia syndrome
[19], [20]. Although long-term prognostic efficacy in CHF

and CKD has already been reported, the prognostic effi-
cacy of SGLT2i in older adults with multiple complications
remains unclear and has not been addressed [3]. Several
studies have predicted the efficacy of SGLT2i in these
contexts.

A previous study demonstrated a reduction in the
dose of loop diuretics among patients with heart failure
treated with SGLT2i, which is particularly beneficial for
elderly patients susceptible to renal impairment from using
loop/thiazide diuretics [21]. In the EMPEROR-Preserved
trial on HFpEF, which evaluated the effects of SGLT2i in
patients with HFpEF, the initiation of diuretics and dose
escalation were less likely, while diuretic de-escalation and
discontinuation were more common [8]. A post hoc analy-
sis of the EMPA-KIDNEY trial revealed that the SGLT2i
group demonstrated superior outcomes compared with the
placebo group, regardless of the presence of frailty, mul-
timorbidity, and polypharmacy. SGLT2i treatment proved
to be safer, well-tolerated, and effectively reduced cardiore-
nal and hospitalization risks, with the absolute benefits
particularly pronounced in frail patients at high risk of
hospitalization [16].

4. Conclusion

In elderly patients with chronic heart failure, who typ-
ically have reduced organ reserve, SGLT2i may achieve a
true triumph when it provides benefit and safety that offset
potential harm even in patients with frailty, multimorbid-
ity, and polypharmacy.
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