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SGLT-2 inhibitors in heart failure:
Time for broader eligibility

and earlier initiation

n recent years, the treatment of heart failure
Iwith reduced ejection fraction (HFrEF) has
been revolutionized by collaborative efforts
among healthcare practitioners, pharmaceu-
tical industry leaders, and regulators regard-
ing the use of sodium-glucose cotransporter 2
(SGLT-2) inhibitors.! A series of cardiovascu-
lar outcome trials led to the discovery of pow-
erful and broad cardiorenal benefits associated
with this class of drugs, originally developed as
noninsulin therapy for type 2 diabetes melli-
tus. Studies have shown that SGLT-2 inhibi-
tors result in statistically significant reductions
in the rates of major adverse cardiovascular
events, major adverse kidney events, and hos-
pitalizations for heart failure in patients with
diabetes.”®

Notably, these benefits seemed to apply to
all patients with HFrEE whether or not they
had diabetes. This initial observation led to a
second wave of cardiovascular outcome trials
focused on patients with chronic HFrEF (ejec-
tion fraction < 40%) managed in ambulatory
settings. In these trials,”® SGLT-2 inhibitors
dapagliflozin and empagliflozin conferred im-
pressive reductions in risks of cardiovascular
mortality and hospitalizations for heart fail-
ure, translating to a number-needed-to-treat
of about 20 patients per year, regardless of the
presence or absence of diabetes.

M HOW DO SGLT-2 INHIBITORS WORK?

The broad cardiorenal benefits of SGLT-2
inhibitors are mediated by several beneficial
mechanisms in addition to the well-character-
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ized reduction in glucose reabsorption in the
proximal tubule of the kidney, the pathway
originally targeted for noninsulin treatment of
hyperglycemia.”'® SGLT-2 is a cotransporter of
both glucose and sodium; thus, its inhibition
promotes diuresis and reduces preload, after-
load, and blood pressure.!! It may also directly
increase renal erythropoietin and the oxygen-
carrying capacity of the blood, perhaps mim-
icking benefits seen with intravenous iron in
patients with HFrEE!? In addition to the kid-
neys, constant glycosuria by itself has a direct
cardiac benefit by shifting metabolism in favor
of oxidation of free fatty acids, which in turn
optimizes mitochondrial function in cardiac
myocytes (improving contractile function)
and reduces epicardial fat (decreasing nox-
ious inflammation and fibrosis associated with
heart failure). These mechanisms may explain
the reduction in left ventricular mass index, a
known predictor of major adverse cardiovascu-
lar events, seen on cardiac magnetic resonance
imaging and associated with empagliflozin and
dapagliflozin use.'"'® Furthermore, SGLT-2 in-
hibitors may cross-react with cardiac sodium-
hydrogen exchangers, which has been linked
to decreased arrhythmia burden.!*

I CLINICAL ROLES ARE EXPANDING

While the synergistic mechanisms of action
of SGLT-2 inhibitors require further charac-
terization, their safety and net clinical ben-
efits have been so rigorously demonstrated
that all major international guidelines now
recommend them as treatment for diabetes
and associated kidney disease, administered
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Figure 1. Guideline-directed medical therapy for a hospitalized patient with heart failure,
showing early initiation of SGLT-2 inhibitor therapy. If an ARNI cannot be used as first-line
therapy because it is contraindicated or not tolerated, consider an angiotensin-converting
enzyme inhibitor or angiotensin receptor blocker.

ACE = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; ARNI = angiotensin receptor—neprilysin inhibitor;

EF = ejection fraction; eGFR = estimated glomerular filtration rate (mL/min/1.73m?); GDMT = guideline-directed medical therapy; IV =
intravenous; MRA = mineralocorticoid receptor antagonist; PO = per os (by mouth); PIONEER-HF = Comparison of Sacubitril-Valsartan
Versus Enalapril on Effect on NT-proBNP in Patients Stabilized From an Acute Heart Failure Episode; SGLTi = sodium-glucose cotransporter
inhibitor; SOLOIST-WHF = Effect of Sotagliflozin on Cardiovascular Events in Patients With Type 2 Diabetes Post Worsening Heart Failure

concurrently with metformin or even as first-
line therapy.”!® Given the overwhelming
evidence of benefit in all patients with HFrEE
whether or not they have diabetes,”® con-
sensus statements from the cardiology com-
munity uniformly encourage physicians to
prioritize SGLT-2 inhibitor initiation in this
patient population, potentially even as the
initial therapy alongside beta-blockers.!"!® In
addition, the accumulating evidence of ben-
efit in patients with chronic proteinuric kid-
ney disease regardless of diabetes®!*?°led the
US Food and Drug Administration to approve
dapagliflozin to treat patients with chronic
kidney disease regardless of diabetes, making
it the first SGLT-2 inhibitor to achieve a triple
indication: type 2 diabetes, HFrEF, or chronic
kidney disease. This will likely lead to guide-
line updates and significant increases in pa-
tient eligibility.

While other SGLT-2 inhibitors have not
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yet received such broad regulatory approval,
the evidence generated by clinical trials to
date suggests an overall class effect that ap-
plies to all available agents.!

I INCREASINGLY PROVEN,
YET UNDERUSED

Despite the impressive cardiorenal benefits of
SGLT-2 inhibitors and endorsement by many
medical societies, real-world use of these drugs
is low. A retrospective analysis of 5,006 US pa-
tients with high cardiovascular risk examined
SGLT-2 inhibitor use from 2016 to 2018,*
about 1 to 2 years after publication of the land-
mark SGLT-2 inhibitor trials,>? and found use
of angiotensin-converting enzyme (ACE) in-
hibitors and angiotensin receptor blockers to
be high (72% of patients), whereas concurrent
use of SGLT-2 inhibitors was alarmingly low at
9%.% SGLT-2 inhibitors are particularly under-
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used outside of endocrine practices. A retro-
spective analysis of approximately 1,800 pa-
tients who were started on SGLT-2 inhibitors
in 2017 in Massachusetts found that 45.4%
of patients were started on this treatment by
endocrinologists, 22.7% by primary care physi-
cians, and only 4.5% by cardiologists.”®
Targeted interventions are needed to in-
crease SGLT-2 inhibitor use in patients with
diabetes and nondiabetes proteinuric kidney
disease, as trials have demonstrated substan-
tial benefit in patients with increasingly lower
estimated glomerular filtration rate and milder
proteinuria, thus expanding eligibility.!*?%#25

I THE FUTURE FOR SGLT-2 INHIBITORS
IN HEART FAILURE THERAPY

Patients hospitalized for HFrEF represent a pop-
ulation in whom an updated guideline-directed
medical therapy protocol can be safely started
or advanced. This protocol calls for early addi-
tion of SGLT-2 inhibitor therapy (Figure 1), a
strategy shown to reduce morbidity and mor-
tality as early as 30 days after initiation.'®% In-
hospital initiation of therapy with an SGLT-2
inhibitor is also an independent predictor of
higher adherence to therapy in patients with
worsening heart failure,”” thus maximizing the
clinical benefit of these agents.

The conventional therapeutic approach
was to start with an ACE inhibitor or angio-
tensin receptor blocker followed by a beta-
blocker, mineralocorticoid receptor antago-
nist, and a neprilysin inhibitor, and then an
SGLT-2 inhibitor, primarily in the outpatient
setting. The feasibility and benefits of the con-
ventional approach were based on established
evidence from clinical trials. However, the ev-
idence for SGLT-2 inhibitors from those trials
was limited to patients with chronic ambula-
tory heart failure and excluded patients hospi-
talized with heart failure fewer than 4 weeks
before enrollment.?’

SOLOIST-WHF trial: More evidence

The clinical trial Effect of Sotagliflozin on
Cardiovascular Events in Patients With Type
2 Diabetes Post Worsening Heart Failure (SO-
LOIST-WHEF)* enrolled 1,222 patients with
diabetes and heart failure (reduced ejection
fraction [< 50%] or preserved ejection frac-
tion [> 50%]) with elevated N-terminal B-
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type natriuretic peptide who were hospitalized
for worsening heart failure and had been clini-
cally stabilized, ie, no hypotension or need for
supplemental oxygen, intravenous inotropic
therapy, or intravenous diuretics. Patients
were randomized to either sotagliflozin (an
inhibitor of SGLT-1 and SGLT-2) or placebo.

The trial was terminated early due to loss
of funding at the onset of the COVID-19 pan-
demic, resulting in a smaller sample size and
shorter follow-up than anticipated. Nonethe-
less, after a median follow-up of 0.75 years,
sotagliflozin recipients had a 33% relative risk
reduction (P = .0009) and a 25% absolute risk
reduction (translating to a number needed to
treat of 4 patients for a year) in the primary
end point of total cardiovascular deaths, hos-
pitalizations for heart failure, and urgent visits
for heart failure.?®

Of note, the first dose of the trial medi-
cation was administered before discharge in
about half of the patients and at a median of
2 days after discharge in the other half (with
no major difference in safety issues compared
with placebo). Overall, this trial demon-
strated the feasibility, safety, and early clini-
cal benefit of the in-hospital initiation of an
SGLT-1 and SGLT-2 inhibitor, given that the
cumulative incidence curves for the primary
outcome were already significant by day 28
postrandomization.?"?

I WHAT'S THE CLINICAL IMPACT?

We and others believe it is time for a shift in
the timing and sequence of SGLT-2 inhibitor
therapy.!"'%*" Impressive reductions in major
adverse cardiovascular events, major adverse
kidney events, and hospitalizations for heart
failure consistently shown in SGLT-2 inhibi-
tor trials,”®!? together with the safety and
early benefit of in-hospital initiation shown
by SOLOIST-WHE? provide rigorous evi-
dence to support initiating SGLT-2 inhibitors
as first-line treatment for HFrEF as soon as the
patient is clinically stable.?®

For example, as part of guideline-directed
medical therapy, SGLT-2 inhibitor therapy
can be prioritized as the first agent coupled
with beta-blockers, which continue to be the
single most effective drug class for HFrEE!S As
the other 2 cornerstones of HFrEF therapy (an
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angiotensin receptor-neprilysin inhibitor and
a mineralocorticoid receptor agonist) are then
added to this background of SGLT-2 inhibi-
tion, the diuretic effect of SGLT-2 inhibition
can further reduce the risk of hyperkalemia,
increasing safety and tolerability.'® Others,
including the American College of Cardiol-
ogy,'” propose initiating renin-angiotensin-
aldosterone system inhibitors as the first step,
prioritizing an angiotensin receptor-neprilysin
inhibitor over an ACE inhibitor or angiotensin
receptor blocker, as this may be better tolerated
when the patient is still mildly congested and

approaching clinical stabilization, followed by
a beta-blocker and SGLT-2 inhibitor.

M HEART FAILURE WITH PRESERVED
EJECTION FRACTION

The SOLOIST-WHEF trial®® also uncovered
an additional benefit of SGLT inhibition that
may further solidify the role of this drug class
as the pillar of modern heart failure treat-
ment—ie, therapeutic applications to patients
with preserved ejection fraction.

The SOLOIST-WHEF trial® was the first
heart failure-focused trial of SGLT inhibi-
tion to enroll patients with preserved ejection
fraction, in order to investigate whether the
beneficial effect of this drug class might apply
irrespective of the patient’s ejection fraction.
Although the study planned to enroll 50% of
patients with a preserved ejection fraction of
50% or greater, its early termination resulted
in only 20% of the final sample size meeting
this criterion.”® Despite the modest sample
size, there was no evidence of heterogeneity
of treatment effect according to ejection frac-
tion.?”?® This promising finding suggested that
SGLT-2 inhibitors may also become the first
therapeutic option for heart failure with pre-
served ejection fraction, a very common yet
elusive disease for which no treatment had
yet convincingly reduced rates of morbidity or
mortality.

Recently, the EMPEROR-Preserved trial®
showed a significant reduction in the rate of
cardiovascular death or hospitalization for
heart failure in patients with preserved ejec-

tion fraction, extending the findings of SO-
LOIST-WHEF to include not only patients

with diabetes but also those without diabetes.
A trial of dapagliflozin in a similar population
should report relatively soon. Therefore, it ap-
pears likely that SGLT-2 inhibitors as a class
will now be a therapy for heart failure with ei-
ther preserved or reduced ejection fraction in
those with or without diabetes.”

I ADDITIONAL CARDIOVASCULAR BENEFITS

Sotagliflozin inhibits the SGLT-1 receptor
as well as the SGLT-2 receptor. The SGLT-1
transporter mediates only 10% of kidney glu-
cose reabsorption. Its primary role is in the
small intestines, where its inhibition delays
glucose absorption and reduces postpran-
dial glycemia.” SGLT-1 inhibition, whether
alone or together with SGLT-2 inhibition,
may confer additional cardiovascular benefit.
This observation is supported by the Effect
of Sotagliflozin on Cardiovascular and Re-
nal Events in Patients With Type 2 Diabetes
and Moderate Renal Impairment Who Are
at Cardiovascular Risk (SCORED) trial,** in
which sotagliflozin demonstrated an early and
significant reduction in myocardial infarc-
tion and stroke, with a relative risk reduction
(compared with placebo) that seemed larger
compared with more selective SGLT-2 inhibi-
tors, such as empagliflozin or canagliflozin, in
similar patient populations.?*?**While prom-
ising, these findings warrant additional study
to determine if SGLT-1 inhibition really does
add to SGLT-2 inhibition in terms of cardio-

vascular risk reduction.

I STILL AN UNDERUSED RESOURCE
Over the past 5 years, SGLT-2 inhibitors have

changed the treatment paradigm for patients
with diabetes, chronic kidney disease, and
heart failure. These drugs have become a pow-
erful resource that is shared by primary care,
endocrinology, cardiology, and nephrology
specialists, yet they remain vastly underused in
clinical practice despite their broad cardiorenal
benefits. By providing the evidence and ratio-
nale for use of SGLT-2 inhibitors in this patient
population, we hope that practitioners from all
specialties will readily integrate these agents
into their routine clinical practice. [ ]
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