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Abstract

Background: Cardiovascular-Kidney-Metabolic (CKM) Syndrome is a multifaceted disorder, resulting in
heightened morbidity and mortality. Empagliflozin, an SGLT2 inhibitor, offers significant cardiovascular, renal,
and metabolic benefits, making it a key therapy for high-risk CKM patients.

Methods: A total of 24 advisory board meetings were conducted, bringing together 310 experts in cardiology,
nephrology, and endocrinology across India. Predefined questions were used to gather expert opinions on
empagliflozin’s role in CKM health. Additionally, a comprehensive literature review was conducted to
supplement findings.

Results: Experts identified empagliflozin as a first-line therapy for glycemic control, cardiovascular protection,
and renal preservation. It has a well-established role in heart failure management across all ejection fraction
categories. For renal health, empagliflozin slows CKD progression and remains effective even at eGFR 20
mL/min/1.73 m?, as supported by KDIGO guidelines and EMPA-KIDNEY trial findings. It provides metabolic
benefits, including weight loss, improved lipid profiles, and potential protection against NAFLD and obstructive
sleep apnea.

Conclusion: Empagliflozin is a transformative therapy in CKM health, providing cardiovascular mortality
reduction, renal protection, and metabolic benefits beyond diabetes management.
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Introduction

Cardiovascular-Kidney-Metabolic (CKM) option for both diabetic and non-diabetic

Syndrome is a complex disorder involving multiple
systems, characterized by metabolic risk factors,
chronic kidney disease (CKD), and cardiovascular
disease (CVD). This syndrome is associated with
an elevated risk of multi-organ dysfunction,
significantly contributing to increased morbidity
and mortality due to adverse cardiovascular events.
[1,2] Empagliflozin, a sodium-glucose
cotransporter 2 (SGLT2) inhibitor, has emerged as
a crucial therapeutic option for managing
metabolic, cardiovascular, and renal health.
Originally designed for type 2 diabetes
management, its benefits extend well beyond
glucose regulation. [3]

Clinical  evidence has demonstrated that
empagliflozin significantly lowers the risk of
cardiovascular mortality and hospitalizations due to
heart failure, making it a recommended therapy for
heart failure across both reduced and preserved
ejection fraction. [4] Its extensive cardiovascular
benefits, attributed to multiple protective
mechanisms, position it as an established treatment
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individuals. [5] Empagliflozin also exhibits strong
kidney-protective properties across a wide range of
CKD patients. Its effects have been observed in
both diabetic and non-diabetic individuals,
significantly reducing the risk of kidney disease
progression and complications related to diabetes-
induced renal impairment. [6] Long-term findings
from the EMPA-KIDNEY trial post-trial phase
reinforce these Dbenefits, showing sustained
reductions in kidney disease progression and
cardiovascular mortality over time. [7]

Beyond its direct renal and cardiovascular effects,
empagliflozin also provides systemic metabolic
benefits. Its anti-inflammatory and antifibrotic
properties, influenced by alterations in arachidonic
acid and n-3 PUFA metabolism, contribute to
overall metabolic health. Additionally, it aids in
weight loss by reducing visceral fat, thereby
addressing complications associated with metabolic
syndrome. These combined effects establish
empagliflozin as a pivotal therapeutic agent for
enhancing metabolic health in both diabetic and
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non-diabetic populations. [8,9] While extensive
research exists on its use, the clinical implications
are not always well articulated. This expert opinion
aims to provide a clinical insight of empagliflozin’s
role in cardiorenal metabolic health.

Methodology

24 advisory board meetings were organized,
bringing together 310 experts from the fields of
cardiology, nephrology, and endocrinology pan
India. Predefined questions covering various topics
on empagliflozin in diabetes, cardiovascular
disecases and CKD were developed, and expert
opinions were gathered accordingly through virtual
meetings during Jan-Feb 2025. A comprehensive
literature search was conducted using PubMed and
Google Scholar, followed by identification and
review of relevant articles. This expert opinion is
based on a synthesis of the minutes from these
regional advisory board meetings, combined with a
compilation of evidence-based literature on the role
of empagliflozin in CKM health.

Results:

1) Most common reasons for initiating
empagliflozin therapy

Literature review: The American Diabetes
Association’s (ADA) Standards of Care in
Diabetes—2025 offer updated guidance on the use
of empagliflozin, highlighting its advantages
beyond just blood sugar regulation. The
recommendations advocate for the use of SGLT2
inhibitors not only for managing glucose levels but
also for supporting weight loss. Additionally, these
medications have shown effectiveness in lowering
the risk of cardiovascular events and slowing the
progression of kidney disease, irrespective of
hemoglobin Alc levels. [10]

Expert opinion: Experts regard empagliflozin as a
game-changer due to its extensive benefits across
multiple health conditions. Initially prescribed by
diabetologists, its role has expanded as
cardiologists and nephrologists recognize its
cardiovascular and renal protection advantages.

The shift from a glucose-focused approach to a
broader cardiorenal-metabolic (CRM) perspective
was emphasized. Most experts agreed that the key
reasons for initiating therapy include glycemic
control, cardiovascular and renal protection, and
weight loss.

Additionally, empagliflozin has shown promise in
managing non-alcoholic fatty liver disease
(NAFLD), non-alcoholic steatohepatitis (NASH),
weight loss, and reducing obstructive sleep apnea
(OSA) risks according to the experts.

2) Dosing strategies of empagliflozin in different
patient population.

Mohod et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Literature review: Empagliflozin is commonly
initiated at a 10 mg once-daily dose for the
treatment of type 2 diabetes. If additional glycemic
control is needed and well tolerated, the dosage
may be increased to 25 mg once daily.[11]
Research from trials such as EMPA-REG
OUTCOME and EMPA-Kidney has demonstrated
that the standard 10 mg dose effectively supports
cardiovascular and renal health. [5,6]

Expert Opinion: Panelists emphasized that the
standard starting dose of empagliflozin is 10 mg for
cardiovascular and renal benefits, with 25 mg
reserved for additional glycemic control and weight
management. Endocrinologists agreed that dose
escalation is rarely necessary unless stricter
glycemic control or weight loss is required.
Cardiologists preferred initiating therapy with 10
mg but noted that in cases of compromised LVEF,
increasing to 25 mg might be warranted. No strong
evidence suggests that 25 mg provides significant
additional benefits for heart failure patients.

Experts stressed the importance of individualized
dosing based on renal function and comorbidities.
Nephrologists  generally avoid major dose
adjustments for SGLT2 inhibitors unless dealing
with advanced kidney disease. While numerical
differences exist between the two doses, their
clinical significance remains uncertain.

3) Empagliflozin in heart failure

Literature review: Empagliflozin is now a key
therapy in heart failure (HF) management across all
ejection fraction (EF) ranges. Strong evidence from
the EMPEROR-Reduced and EMPEROR-
Preserved trials supports its use, and the 2023 ESC
guidelines have granted a Class I A
recommendation for empagliflozin in HF with
mildly reduced EF (HFmrEF) and HF with
preserved EF (HFpEF). [12,13,14]

Expert Opinion: Panelists highlighted that
empagliflozin offers benefits across all ejection
fraction categories (HFrEF, HFmrEF, HFpEF).
Cardiologists emphasized its strong backing from
the EMPEROR trials, particularly EMPEROR-
Preserved, which is unique among SGLT2
inhibitors. They further noted that empagliflozin
delivers  significant heart failure outcomes
regardless of diabetic status. Its benefits, including
heart and kidney function preservation, typically
emerge within 3 to 6 months, and discontinuing the
drug prematurely may negate these advantages.

4) Heart failure management and assessment of
the impact.

Literature review: The primary treatment for
HFrEF consists of SGLT?2 inhibitors, beta-blockers,
ARNI (or ACEi/ARB), and MRAs, all aimed at
reducing mortality and hospital admissions. In
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HFpEF, SGLT2 inhibitors are a key
recommendation, with additional management
strategies centered on diuretics, blood pressure
regulation, and addressing comorbidities. As per
the 2022 AHA/ACC/HFSA Guidelines, the
effectiveness of heart failure therapy is evaluated
based on symptom improvement, hospitalization
frequency, and biomarkers such as BNP and NT-
proBNP, which indicate cardiac stress levels. [15]

Expert Opinion: According to the cardiologist,
empagliflozin has transformed the HF treatment
landscape and earning its place as one of the four
pillars of guideline-directed medical therapy
(GDMT). Experts emphasize widespread adoption
to optimize heart failure outcomes across all
ejection fractions. Panelists were agreed that
evaluation of clinical symptoms is most important
assessment. NT-proBNP should be measured at
baseline when initiating heart failure therapy.
Periodic NT-proBNP monitoring is essential based
on symptoms, follow-ups, and hospitalization
status. Improvement in clinical symptoms precedes
changes in LVEF, which usually takes 3-6 months.

5) Adjustment of empagliflozin dosing in
patients with varying degrees of renal function

Literature review: The 2024 KDIGO guidelines
advocate for the use of SGLT2 inhibitors, such as
empagliflozin, in patients with type 2 diabetes and
chronic kidney disease (CKD) who have an eGFR
of at least 20 mL/min/1.73 m?, emphasizing both
renal and cardiovascular protection. [16]

If well tolerated, treatment should be maintained
even if eGFR declines below 20, up to the initiation
of kidney replacement therapy. Additionally,
findings from the EMPA-KIDNEY trial reinforce
the benefits of empagliflozin at an eGFR up to 20
mL/min/1.73 m?. [6]

Expert Opinion: Experts emphasized that dosing
of empagliflozin should be tailored to individual
eGFR levels, as it plays a key role in determining
the appropriate dose. Experts agreed that dosing
should be individualized based on eGFR levels.
eGFR is a crucial factor in determining the
appropriate dose. Expert suggest that empagliflozin
can be initiated with eGFR up to 20 mL/min/1.73
m?. And even at 15 mL/min/1.73 m? in certain
cases, according to some experts. Experts agreed
with the KDIGO guidelines that once therapy is
started, it should not be discontinued even if GFR
falls.

6) Consideration of patient profiles while
prescribing empagliflozin for CKD

Literature review: SGLT2 inhibitors improve
cardiovascular and renal outcomes in individuals
with chronic kidney disease, irrespective of
diabetes status. Although existing data support their
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short-term safety and effectiveness, additional
studies are required to evaluate their long-term
impact on kidney transplant recipients. [17,18]

Expert opinion: Experts opined that empagliflozin
confer renal benefits regardless of diabetes status or
the presence of albuminuria and emerged as an
effective treatment for non-diabetic kidney
diseases, such as IgA nephropathy, where previous
therapies had limited success. Panelists highlighted
that patients with proteinuria and hypertension
experience significant advantages from
empagliflozin due to its action on the proximal
tubule. In post-transplant cases, some nephrologists
remain cautious and do not routinely prescribe
empagliflozin. Several experts emphasized the
renal protective properties of SGLT2 inhibitors and
the importance of maintaining therapy despite mild
increases in creatinine levels. As per KDIGO
guidelines, elevated creatinine levels (3—5 mg/dL)
are not a contraindication. Panelists also stressed
the need for early intervention by physicians to
slow disease progression before nephrologist
referral.  Physicians should initiate SGLT2
inhibitors early, even in patients with normal eGFR
and no albuminuria, based on emerging evidence
supporting renal protection.

7) Comparison of Renal Benefits between
different available treatment options.

Literature review: A meta-analysis indicates that
SGLT?2 inhibitors provide superior cardiovascular
and renal protection in patients with diabetic
kidney disease (DKD), surpassing the benefits of
GLP-1 receptor agonists (GLP-1RAs) and DPP-4
inhibitors. Given this advantage, SGLT2 inhibitors
should be the first-line treatment choice for
individuals with type 2 diabetes and kidney disease.
[19]

Expert Opinion: According to the experts,
initiating SGLT2 inhibitors before adding GLP-1
receptor agonists provides greater renal benefits
than the reverse approach. This highlights the
importance of early SGLT2 initiation in high-risk
kidney disease patients. Some expert opined that
rather than prescribing monotherapies, combination
treatment (SGLT2 + GLP-1) can be considered.
The experts reinforced the benefits of ACE
inhibitors (ACEi), angiotensin receptor blockers
(ARBs), SGLT2 inhibitors, GLP-1 receptor
agonists, and finerenone in slowing kidney disease
progression. Among these therapies, finerenone
and SGLT2 inhibitors provide the greatest renal
benefits, followed by GLP-1 receptor agonists and
ACE inhibitors and angiotensin receptor blockers.

8) Comparison of Empagliflozin and
Dapagliflozin

Literature review: While no direct head-to-head
randomized trials have compared dapagliflozin and
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empagliflozin, cohort studies indicate that
empagliflozin may be associated with reduced all-
cause mortality and fewer hospitalizations within
the first year of treatment compared to
dapagliflozin. [20]

Expert opinion: Panelists noted no significant
differences between the two drugs. However, some
experts highlighted empagliflozin’s distinct role in
preventing sudden cardiovascular death. Since
there are no head to head studies, comparing
EMPA REG OUTCOME with DECLARE TIMI
does not make sense as two studies are not done in
similar patient profiles. Experts opined that
empagliflozin may offers superior cardiovascular
benefits, particularly in ASCVD, whereas
dapagliflozin may have an advantage in renal
outcomes. Both drugs contribute to modest weight
loss (~2-3 kg), though empagliflozin (25 mg) may
lead to slightly greater weight reduction.

9) Safety Concerns and Management

Literature review: Empagliflozin, an SGLT2
inhibitor, is associated with a higher risk of genital
infections due to increased glucose excretion in
urine, creating a favorable environment for fungal
and bacterial growth. Clinical trials indicate a
significantly higher incidence of genital infections
(3.6-4.2%) compared to placebo (0.7-1.8%). These
infections are generally mild to moderate and
respond effectively to standard antimicrobial
treatments, rarely requiring discontinuation of the
medication. [21]

Expert Opinion: Genital tract infections are
typically mild to moderate and can be effectively
managed in an outpatient setting. Patients should be
advised to maintain adequate hydration and proper
genital hygiene to reduce infection risk. Experts
noted no significant difference in infection rates
between the 25 mg and 10 mg doses. Some
panelists suggested that dapagliflozin may carry a
slightly higher risk of UTIs than empagliflozin,
though the data remains inconclusive.

The risk of hypoglycemia with SGLT2 inhibitors
alone is minimal, occurring primarily when used in
combination with sulfonylureas or insulin. No
notable difference in hypoglycemia risk has been
observed between the two dosage levels.

Summary

Empagliflozin has redefined the management of
Cardio-Renal-Metabolic Syndrome. Experts
emphasize its early initiation, given its proven
ability to reduce heart failure mortality over EF
range, slow CKD progression, and enhance
metabolic health beyond glucose control. The 10
mg dose remains the standard, balancing efficacy
and safety, while 25 mg may offer incremental
benefits in select cases. Importantly, empagliflozin
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provides renal protection even in patients with
reduced eGFR, with initiation possible at eGFR
levels up to 20 mL/min/1.73m?. Unlike traditional
glucose-lowering therapies, it maintains benefits
independent of glycemic control, making it
valuable for both diabetic and non-diabetic kidney
disease. Experts noted no major differences
between empagliflozin and dapagliflozin, but
empagliflozin may be superior for ASCVD and
sudden cardiac death prevention. Empagliflozin's
mortality benefits make it a first-line therapy
supporting widespread use in both diabetic and
non-diabetic populations for cardio-renal-metabolic
protection. Furthermore, once the patent expires, it
will become economically advantageous and
accessible to a broader demographic, thereby
enhancing its utilization and prolonging its clinical
advantages.
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