Sanketh Gowda Hannasoge Manja, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 11, 2352-2363| Review

INTERNATIONAL JOURNAL OF ™

PHARMACEUTICAL SCIENCES OPEN ACCESS
[ISSN: 0975-4725; CODEN(USA): 1JPS00]
Journal Homepage: https://www.ijpsjournal.com

Review Article

Dapagliflozin: A Novel Approach to Treating Heart Failure

Varsha Ramesh, Sanketh Gowda Hannasoge Manja*

Department of Pharmacy Practice, Sri Adichunchangiri College of Pharmacy.

ARTICLE INFO ABSTRACT
Published: 15 Nov 2025 Background: Heart failure (HF) affects millions of people worldwide and is a major
Keywords: cause of morbidity, mortality, and financial strain. The need for innovative treatments
Heart failure, dapagliflozin, is emphasized by the significant limitations of conventional HF therapies. Beyond
SGLT?2 inhibitor glycemic management, sodium-glucose cotransporter 2 (SGLT2) inhibitors, especially
DOL: dapagliflozin, have become promising therapeutic options.Methods: The
10.5281/zenodo.17617898 pharmacology, clinical evidence, and therapeutic effects of dapagliflozin in the

management of cardiac failure are all examined in this review. By inhibiting SGLT2 in
the proximal renal tubule, dapagliflozin lowers the absorption of glucose and promotes
osmotic diuresis. Mechanistically, it lowers fibrosis, inflammation, and coronary
hypertrophy in both diabetic and non-diabetic patients. The effectiveness and safety
profile of dapagliflozin were assessed by analysing important clinical trials, such as
DAPA-HF, DECLARE-TIMI 58, and DELIVER. Urinary tract and genital infections
are among the side effects that have been reported. Conclusion: Dapagliflozin has been
successful at reducing HF hospitalisations, cardiovascular mortality, and renal damage.
Compared to conventional HF treatment, it provides full cardio-renal advantages. High
expenses, insufficient long-term data, and inadequate prescriber knowledge remain.
Future strategies should include clinical indication expansion and personalised
treatment. The inclusion of dapagliflozin in HF therapy may become more important in
cardiovascular care.

burdens due to its high costs and decreased quality
of lifel!l. Furthermore, Heart failure is a major
reason for recurrent hospitalizations, especially in
developed countries, underscoring the pressing

INTRODUCTION

Heart failure (HF) remains a pressing global health
concern, affecting millions across the globe and

: .. ) ) need for effective management strategies!).
leading to significant rates of illness and mortality. .. . .
: . . Traditional treatments for heart failure, while

The disease impacts over 64 million individuals . .
beneficial in symptom management and

globally, posing significant socioeconomic
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improving survival rates, have significant
limitations.  Treatments include
angiotensin-converting enzyme inhibitors, beta-
blockers, and diuretics, all of which target specific

physiological pathways to manage the symptoms

commonly

associated with HF®J. Despite these management
strategies, a significant portion of patients
continues to experience disease progression and
frequent hospitalizations. The need for novel
therapies to address these challenges is evident!.
In the past few years, sodium-glucose
cotransporter 2 (SGLT2) inhibitors have evolved
as a novel and evidence-based approach in the
treatment of HF, especially among patients with
type 2 diabetes and those exhibiting cardiovascular
These medications, initially
developed to manage diabetes by increasing
urinary glucose excretion, have demonstrated
cardioprotective properties, leading to a marked
reduction in hospital admissions for heart failure
and decreased risk of cardiovascular mortality .

comorbidities.

SGLT2 inhibitors enhance outcomes in heart
failure patients through a variety of mechanisms,
including haemodynamic, metabolic, and direct
effects on the heart, which collectively lead to
better  heart  function and  structurel®).
Dapagliflozin, a potent SGLT2 inhibitor, has been
under extensive study in the context of HF
management. This particular medication has
proven to be effective in decreasing hospital
admissions and cardiac incidents in individuals
with heart failure, regardless of whether they have
diabetes!®. The evidence supporting its use
highlights dapagliflozin's potential in improving
quality of life for heart failure patients through
mechanisms such as improved cardiac remodeling
and reductions in adverse cardiovascular events!”),
This narrative review aims to explore the
therapeutic importance of dapagliflozin in cardiac
failure management, highlighting its
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pharmacological actions, evidence from clinical
trials, real-world applicability, and potential
economic impact. The review aims to offer
insights into how dapagliflozin can be effectively
incorporated into clinical practice to enhance
patient outcomes and quality of life.

Pharmacological Overview of Dapagliflozin
Drug Class and Background

Dapagliflozin is an SGLT2 inhibitor that is mainly
utilized to treat type 2 diabetes mellitus (T2DM)
by enhancing the excretion of glucose through
urine and reducing blood sugar levels®). It has a
distinct insulin-independent mechanism of action,
making it suitable as an add-on therapy alongside
other antihyperglycemic drugs 1.

OH

Figure 1: Chemical structure of Dapagliflozin
Mechanism of Action of Dapagliflozin

Dapagliflozin works by inhibiting the SGLT2
transporters in the renal proximal tubule, which
results in reduced glucose reabsorption by the
kidneys and enhanced glucose elimination via
urine. This results in improved glycemic control
independent of insulin secretion!!?’,
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Dapagliflozin Mechanism of Action
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Figure 2: Mechanism of Action of Dapagliflozin

hypertrophy, inflammation, fibrosis, and apoptosis
in myocardial tissue. These effects have been
In addition to glucose-lowering, SGLT?2 inhibition  gbserved in both diabetic and non- diabetic
with  dapagliflozin  provides cardiovascular  patients, suggesting glucose-independent
protection. Studies indicate it reduces cardiac  benefits/!?l,
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Figure 3: Dapagliflozin’s Cardiovascular Benefits

Pharmacokinetics and Pharmacodynamics Dapagliflozin is quickly taken up by the body,
reaching its highest concentration in the blood
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within 2 hours, and it has a half-life of about 12.9
hours®!. Upon oral administration, the systemic
exposure to dapagliflozin is dose-proportionall!!),
It undergoes extensive metabolism primarily
through the liver and kidneys, where it undergoes
metabolism to form its non-pharmacologically
metabolite, dapagliflozin 3-0O-
glucuronide!®. The pharmacodynamic effects
involve dose-dependent increases in urinary
glucose excretion, which correlate with reductions
in plasma glucose levels!?].

active

Renal Mechanisms and Benefits

In patients with chronic kidney disease and
albuminuria, dapagliflozin offers renal advantages
by decreasing the risk of negative kidney
outcomes. It achieves this by reducing the chances
of kidney failure and decelerating the reduction in
glomerular filtration rate, irrespective of whether
the patients have type 2 diabetes mellitus!'3].
Beyond its benefits for kidney health,
dapagliflozin has been shown to offer notable
cardiovascular advantages, including a decreased
risk of hospitalizations due to heart failure and a
reduction in cardiovascular-related deaths. This
highlights its essential contribution to the
comprehensive management of cardiorenal health
in patients with T2DM!4,

Pathophysiology Of Heart Failure
Types of Heart Failure

Heart failure (HF) is categorized into two types:
one with decreased ejection fraction (HFrEF) and
another where the ejection fraction remains
preserved (HFpEF). HFrEF is characterized by a
reduced ability of the heart muscle to contract,
leading to inadequate blood ejection, whereas
HFpEF involves the heart's inability to properly
fill with blood during diastole despite normal
contraction abilities. The pathophysiology of these
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conditions varies, with HFpEF being significantly
complex and involving multiple mechanisms that
differ between patients, including issues like
cardiac fibrosis and stiffness [%,

Key Pathophysiological Mechanisms

Key pathophysiological mechanisms involve
mitochondrial ~ dysfunction,
activation, endothelial dysfunction,

myocardial injury. Mitochondria in heart failure

neurohormonal
and

have emerged as therapeutic targets because their
dysfunction leads to impaired energy production
and increased oxidative stress!!®). Moreover, the
interaction between cardiac and renal functions,
known as cardiorenal syndrome, plays a crucial
role in HF pathophysiology. This interaction
causes a vicious cycle where dysfunction in one
in the other,
complicating patient management!'”],

organ leads to deterioration

Rationale for Dapagliflozin Use

Dapagliflozin belongs to the class of sodium-
glucose cotransporter 2 (SGLT2) inhibitors, and it
is recommended for managing HF across different
ejection fraction spectrums. It has proven effective
in decreasing deaths related to cardiovascular
issues, minimizing hospital stays due to heart
failure, and enhancing the remodeling of the
myocardium. The DAPA-HF trial exhibited
dapagliflozin's ability to reduce risk across these
parameters, highlighting its significant impact on
patient outcomes in people irrespective of their
diabetic status!'®!?!. Additionally, dapagliflozin
exerts positive effects on cardiac function by
reducing inflammation, fibrosis, and myocardial
stress, extending beyond its glucose-lowering
capabilities, benefiting cardiac metabolism, and
improving myocardial function!®?°.  These
comprehensive benefits underscore dapagliflozin's
clinical role in significantly ameliorating heart
failure symptoms and outcomes in patients!?!/.
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Clinical Evidence Supporting Dapagliflozin
Use

Dapagliflozin has undergone thorough evaluation
in numerous pivotal clinical trials, including
DAPA-HF, DECLARE-TIMI 58, and DELIVER.
These studies collectively furnish strong evidence
supporting its role in treating heart failure (HF)
and enhancing outcomes for patients, irrespective
of their diabetic condition.

Dapa-HF and Deliver Trials:

These trials emphasize the benefits of
dapagliflozin beyond glycemic control. The
DAPA-HF study showed that dapagliflozin
significantly lowers the chances of heart failure
deterioration and cardiovascular mortality in
patients  with ejection  fraction,
independent of their type 2 diabetes mellitus
(T2DM) status. Both trials underline the drug's
potential  in  non-diabetics,  highlighting
improvements in ejection fraction and reductions
in cardiac hypertrophy, inflammation, fibrosis, and

reduced

apoptosis!?.
Declare-Timi 58 Trial:

This extensive study enrolled individuals with type
2 diabetes mellitus who either had established
atherosclerotic cardiovascular disease or were
considered to be at high risk of developing it. It
showed significant reductions in hospitalization
for HF and renal-specific outcomes, regardless of
baseline glucose-lowering agent usel??. The trial
also suggests a consistent efficacy across different
baseline systolic blood pressures, further
supporting its cardiac and renal benefits!'4,

Clinical Outcomes:

Mortality Reduction: According to a meta-
analysis, dapagliflozin was linked to reduced rates
of both all-cause mortality and cardiovascular

ot
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death in patients with HF, underscoring its wide-
ranging protective benefits?*,

Hospitalization for Heart Failure: Several major
trials have demonstrated that dapagliflozin
significantly = decreases hospital admissions
associated with heart failure. Its efficacy was
maintained different therapies and
conditions, such as among elderly patients and

across

those with varying baseline glucose control
g[14.22]

medication
Ejection Fraction Improvement: Data suggest
that dapagliflozin improves heart function beyond
its glucose-lowering effects, a benefit seen even in
non-diabetic patients, further indicating its role in
direct cardiac protection!‘l.

Use Across Diabetic Status: The trials highlight
the role of dapagliflozin in reducing HF and
cardiovascular risks in patients irrespective of
diabetic status. The observed benefits in non-
diabetic HF patients suggest mechanisms beyond
glycemic control, probably related to its diuretic
and anti-inflammatory properties!!?.

Overall, dapagliflozin offers significant clinical
advantages, particularly in reducing HF-related
hospitalizations, improving heart function, and
providing mortality benefits in a broad patient
population, including those with and without
diabetes!'%14-22],

Safety Profile and Adverse Effects

Dapagliflozin, an inhibitor of the sodium-glucose
co-transporter 2 (SGLT?2), is mainly prescribed for
managing type 2 diabetes and has shown
significant effects on renal and cardiovascular
outcomes!'**¥, Its safety profile has been
extensively studied, revealing both common and
rare adverse effects.

Common Adverse Effects
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Commonly experienced adverse effects of
dapagliflozin include infections of the urinary
system and infections of the genital region, such as
vulvovaginitis and balanitis, which are more
frequently observed compared to placebo!?3.
These effects are attributed to the increased
glucose promoting
bacterial and fungal growth. Volume depletion

concentration in urine,
events, such as symptoms of dehydration, have
also been noted as consistent with dapagliflozin's
diuretic effect!?>26],

Rare or Serious Reactions

Rare adverse events associated with dapagliflozin
include diabetic ketoacidosis, which is uncommon
but occurs more frequently with dapagliflozin than
with placebol?°],

Hypotension or significant blood pressure
reduction is another rare event, potentially linked
to the antihypertensive effects of dapagliflozin['4.

Use in Renal Impairment

Regarding its wuse in renal impairment,
dapagliflozin has shown a positive impact on renal
outcomes across various studies. In the
DECLARE-TIMI 58 trial, dapagliflozin was
shown to effectively reduce the likelihood of renal
events, such as a continuous drop in estimated
glomerular filtration rate (eGFR), irrespective of
the patient's initial renal function!!*2°l,
Additionally, studies like DAPA-CKD have
demonstrated that dapagliflozin markedly reduces
adverse renal events among patients suffering
from chronic kidney disease, irrespective of

diabetes status!'3l.
Monitoring Parameters

Monitoring  parameters  for  patients on
dapagliflozin, especially those with renal
impairment, should include regular assessment of
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renal function through eGFR, as well as
monitoring for dehydration and any signs of
ketoacidosis®?’?!l. Given its mechanism, it is
crucial to closely observe any urinary tract
symptoms or genital infections due to their higher

incidence in patients using this medication!?>2°!,

Advantages Over Traditional Therapies

SGLT2 inhibitors are widely prescribed for

managing type 2 diabetes mellitus, have
demonstrated  significant advantages over
traditional therapies, particularly concerning

cardio-renal benefits. These inhibitors, known for
their glucose-lowering effects, exhibit pleiotropic
properties that provide additional protection to the
heart and kidneys, making them a valuable adjunct
therapy alongside traditional treatments such as
ACE inhibitors, beta-blockers, and angiotensin
receptor-neprilysin inhibitors (ARNI).

Cardio-Renal Benefits

SGLT2 inhibitors provide unique cardioprotective
and nephroprotective effects beyond blood sugar
control. These agents have demonstrated
significant reductions in cardiac-related deaths and
heart failure-related hospitalizations®”. The
cardiovascular benefits may be attributed to their
effects on extracellular volume homeostasis and
potentially beneficial interactions with renal and
sympathetic nervous system pathways!>’). They
also exert beneficial metabolic and hemodynamic
effects, including diuresis, weight loss, and lower
blood pressure, which contribute to cardio-renal
protection].

SGLT?2 inhibitors also enhance renal protection by
decreasing the rate of kidney function decline
across diabetic and non diabetic populations®!l.
Their nephroprotective effects arise from
mechanisms such as decreased intraglomerular
pressure and reduced glucotoxicity, inflammation,
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and oxidative stress’’* . By  enhancing
tubuloglomerular feedback, SGLT2 inhibitors
further contribute to renal protection, making them
effective diabetic  kidney
conditions!l.

even in non-

Complementary Action with ACE Inhibitors,
Beta-blockers, and ARNI

The distinctive mechanisms of SGLT2 inhibitors
allow them to be used effectively alongside
traditional therapies like ACE inhibitors, beta-
blockers, and ARNI. The use of SGLT?2 inhibitors
in conjunction with these agents provides an
additive benefit, particularly in heart failure
management, as they help in modulating
hemodynamic and renal functions, which are not
directly targeted by conventional medications!®*].
This complementary action makes them an
appealing choice for comprehensive
cardiovascular and renal protection strategies.

Cost-effectiveness

While specific studies on the economic value of
SGLT2 inhibitors in comparison to traditional
therapies are limited, their broad and sustained
effects on reducing cardiovascular events and
slowing renal disease progression suggest that they
could potentially offer a cost-effective approach.
By reducing the incidence and severity of these
chronic conditions, SGLT2 inhibitors might
decrease the need for more intensive and costly
medical interventions in the future*?,

In conclusion, SGLT?2 inhibitors offer a valuable
treatment strategy in the management of type 2
diabetes, with distinct advantages over traditional
therapies in terms of both cardio-renal benefits and
compatibility with other medications. Their
pleiotropic effects and potential
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cost-effectiveness make them an integral part of
modern treatment regimes for cardiovascular and
renal diseases. While I cannot generate a full
essay, this overview provides insights into the
advantages of SGLT?2 inhibitors based on existing
literature.

Challenges And Limitations

Therapy involving SGLT2 inhibitors presents
several challenges and limitations, especially in
low-resource settings, clinical scenarios like acute
decompensated heart failure (HF), and with
considerations around prescriber awareness and
safety data

Cost and Access in Low-Resource Settings:

SGLT2 inhibitors, while beneficial in managing
diabetes and associated cardiovascular conditions,
may be prohibitively expensive in low-resource
settings. The cost, coupled with limited healthcare
resources, often restricts access, emphasizing the
need for cost-effective strategies or generic

versions to ensure wider availability!>],

Limited Long-Term Data:

Although SGLT?2 inhibitors have proven effective
in  enhancing glucose homeostasis and
cardiovascular and renal benefits, there is limited
long-term data assessing their safety and efficacy
over extended periods. Continued post-marketing
surveillance and long-term studies are necessary to
fully understand the potential adverse effects, like
genitourinary infections, bone fractures, and
ketoacidosis!**33,

Use in Acute Decompensated Heart Failure:

SGLT2 inhibitors have been associated with
beneficial effects in managing heart failure,
particularly due to their diuretic action. However,
their efficacy in acute decompensated HF settings
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is less clear. While they provide improvements in
HF manifestations and reduce hospitalization risks
in stable conditions, the optimal timing and
conditions for their use during acute exacerbations
remain under investigation[*37],

Lack of Prescriber Awareness:

There is often a knowledge gap among prescribers
concerning the full spectrum of SGLT2 inhibitors'
benefits and potential risks. This gap can lead to
underutilization or inappropriate usage of these
drugs. Education initiatives are crucial to
improving understanding and facilitating optimal
use of SGLT2 inhibitors in different patient
populations, such as individuals with non-diabetic
kidney disease or HF31,

Addressing these challenges requires concerted
efforts in healthcare policy to improve drug
accessibility, support from ongoing research to
elucidate long-term outcomes, and educational
initiatives to enhance prescriber knowledge. These
steps are essential to maximizing the therapeutic
potential of SGLT2 inhibitors while mitigating
risks.

Future Directions

Dapagliflozin, a sodium-glucose co-transporter-2
(SGLT2) inhibitor, holds promising future
perspectives in the medical domain, especially
concerning its expanded indications,
therapeutic combinations, and personalized
medicine approaches.

novel

Ongoing Trials and Newer Indications

Several ongoing trials are exploring new
indications  for dapagliflozin beyond its
established role in managing type 2 diabetes.
Notably, trials like the DELIVER study are
investigating its efficacy in individuals diagnosed
with heart failure with preserved ejection fraction.
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This study aims to examine whether dapagliflozin
can offer substantial benefits in this specific
cohort, potentially  expanding its  use
significantly’®”). Moreover, its use in people
experiencing cardiac impairment, irrespective of
their diabetic condition, has shown promising
heart-related outcomes, adding another layer to its
therapeutic potential?3].

Potential for Early Intervention in At-Risk
Patients

There is potential for dapagliflozin to be used as
an early intervention in at-risk patients, especially
those with multiple cardiovascular disease (CVD)
risk factors. Its ability to lower the incidence of
cardiac-related mortality and hospital admissions
due to heart failure positions it as a viable option
for early preventative strategies*?. This could be
particularly beneficial for those affected by both
diabetes and cardiac dysfunction, offering a
multifaceted approach to management by
addressing  both  glycemic  control and
cardiovascular risk reduction.

Dapagliflozin has emerged as a significant
therapeutic agent in heart failure management,
extending beyond its initial role in diabetes
treatment. Its cardiovascular benefits, especially
among patients with reduced ejection fraction
heart failure, have been strongly supported by
multiple clinical studies. The drug's effectiveness
in enhancing patient outcomes, minimizing
hospital stays, and boosting the quality of life for
those with heart failure emphasizes its vital role in
clinical settings. The evidence supporting
dapagliflozin's use in heart failure is compelling,
suggesting potential for broader application in
cardiovascular care. Its unique mechanism of
action, coupled with a favorable safety profile,
positions it as a valuable addition to standard heart
failure therapies. The ongoing research into its

effects on heart failure with preserved ejection
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fraction further expands its possible clinical
applications. Given the robust clinical evidence
and potential benefits, healthcare providers should
consider incorporating dapagliflozin into heart
failure treatment regimens where appropriate. The
drug's ability to address multiple aspects of
cardiovascular health makes it a promising tool in
the comprehensive management of heart failure
patients. As to evolve,
dapagliflozin may play an increasingly central role
in improving outcomes for a broader range of
patients with cardiovascular disease.

research continues

Use in Combination Therapy

Dapagliflozin has demonstrated effectiveness as
an adjunct therapy, particularly when used
alongside other antihyperglycemic medications
such as metformin, glimepiride, and insulin. The
complementary mode of action of dapagliflozin,
functioning independently of insulin dependence,
enhances its utility in combination therapies,
allowing for more comprehensive management of
type 2 diabetes. Studies indicate that its efficacy is
maintained over long-term use, making it a robust
option for sustained combination therapy!®*!.

Personalized Medicine Approach

The potential for a personalized medicine
approach with dapagliflozin lies in its unique
pharmacodynamic profile, which enables tailored
treatments for individuals based on their specific
pathophysiological  profiles and  disease
progression. Personalized medicine could refine
patient selection processes for dapagliflozin use,
optimizing clinical outcomes by aligning
therapeutic interventions with the patient's genetic,
phenotypic, and environmental factors!*?/.

CONCLUSION
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Dapagliflozin has emerged as a significant
therapeutic agent in heart failure management,
extending beyond its initial role in diabetes
treatment. Extensive clinical trials have confirmed
its cardiovascular benefits, notably in patients
experiencing heart failure with a reduced ejection
The drug's efficacy in enhancing
therapeutic outcomes, decreasing hospitalizations,
and promoting better quality of life among heart
failure  patients underscores its clinical
significance. The evidence supporting
dapagliflozin's use in heart failure is compelling,
suggesting potential for broader application in

fraction.

cardiovascular care. Its unique mechanism of
action, coupled with a favorable safety profile,
positions it as a valuable addition to standard heart
failure therapies. The ongoing research into its
effects on heart failure with preserved ejection
fraction further expands its possible clinical
applications. Given the robust clinical evidence
and potential benefits, healthcare providers should
consider incorporating dapagliflozin into heart
failure treatment regimens where appropriate. The
drug's ability to address multiple aspects of
cardiovascular health makes it a promising tool in
the comprehensive management of heart failure
patients. As research continues
dapagliflozin may play an increasingly central role
in improving outcomes for a broader range of
patients with cardiovascular disease.

to evolve,
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