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Abstract

The management of heart failure (HF) in patients with type 2 diabe-
tes has significantly evolved with the introduction of sodium-glucose 
cotransporter 2 (SGLT2) inhibitors. This article aims to consolidate ex-
isting knowledge on the efficacy of these inhibitors in managing HF in 
this patient population. Major medical databases, including PubMed, 
Scopus, and Web of Science, were reviewed, prioritizing research from 
the last decade. The results of this review highlight the mechanisms of 
action of SGLT2 inhibitors, their clinical benefits, challenges in patient 
management, and outcomes associated with their use. These medica-
tions were found to not only improve glycemic control but also offer 
significant cardiovascular and renal benefits, reducing cardiovascular 
mortality and major adverse cardiovascular events. However, challeng-
es and knowledge gaps persist, particularly regarding long-term effects 
and safety in diverse populations. The conclusions of this review un-
derscore the importance of updating clinical guidelines to incorporate 
these findings and propose the need for future research to address exist-
ing gaps and optimize the use of SGLT2 inhibitors in clinical practice.
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Introduction

This article focuses on the growing importance of sodium-glu-
cose cotransporter 2 (SGLT2) inhibitors in cardiology and endo-
crinology, highlighting their impact on managing heart failure 
(HF) in patients with type 2 diabetes (T2D). Appropriate diag-
nosis of HF is crucial for effective management and treatment. 
Accurate diagnosis ensures that patients receive the most suit-
able therapies, which can significantly improve outcomes and 
quality of life. Misdiagnosis or delayed diagnosis can lead to in-
appropriate treatments, worsening of symptoms, and increased 
morbidity and mortality. Thus, emphasizing the importance of 
precise diagnostic strategies and tools is essential in the con-
text of managing HF [1]. In recent years, SGLT2 inhibitors have 
gained significant recognition in both medical disciplines due to 
their beneficial effects on HF, particularly in patients with T2D. 
These drugs have demonstrated a substantial reduction in hos-
pitalizations for HF and cardiovascular mortality, regardless of 
the patient’s diabetic status. Importantly, the benefits of SGLT2 
inhibitors extend to HF patients irrespective of their glycemic 
status. This new class of agents has shown significant improve-
ments in cardiovascular outcomes and reductions in hospitali-
zations for HF in both diabetic and non-diabetic patients. This 
broader applicability underscores the critical role of SGLT2 in-
hibitors in the comprehensive management of HF [2]. Further-
more, the combination of SGLT2 inhibitors with glucagon-like 
peptide-1 receptor agonists (GLP-1RAs) has shown additional 
improvements in preventing major adverse cardiac and cerebro-
vascular events (MACCEs) and HF events (Table 1).

SGLT2 inhibitors, also known as gliflozins, are a class of 
medications originally designed for the management of T2D. 
These medications include empagliflozin, canagliflozin, dapa-
gliflozin, and ertugliflozin, each of which has specific charac-
teristics and advantages. They work by blocking the reabsorp-
tion of glucose in the proximal convoluted tubule of the kidney, 
leading to increased glucose excretion in the urine (glucosuria) 
and improved glycemic control. SGLT2 inhibitors also induce 
natriuresis and osmotic diuresis, reducing plasma volume and 
decreasing preload and afterload on the heart. They improve 
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cardiac energy metabolism and reduce adipose tissue-mediated 
inflammation and oxidative stress, collectively contributing to 
improved cardiac function (Table 2) [2]. Empagliflozin has been 
shown to significantly reduce cardiovascular death and hospital-
ization for HF. Canagliflozin also reduces cardiovascular events 
and offers additional renal benefits. Dapagliflozin is noted for 
reducing hospitalizations for HF and improving overall heart 
function, with studies showing an average increase in left ven-
tricular ejection fraction (LVEF) from 30% to 35%. Ertugliflo-
zin has demonstrated similar benefits in glycemic control and 
cardiovascular protection. To incorporate SGLT2 inhibitors into 
HF management, clinicians should evaluate patients regardless 
of diabetic status, assess renal function before initiation, start 
with the recommended dose, monitor for efficacy and side ef-
fects, and educate patients about potential benefits and risks [3].

SGLT2 inhibitors provide benefits beyond glycemic con-
trol, including significant cardiovascular effects. These drugs 
reduce natriuresis, plasma volume, vascular resistance, adi-
pose-mediated inflammation, and improve cardiac energy me-
tabolism. Clinical trials have demonstrated that SGLT2 inhibi-
tors can lead to an average weight loss of 2 - 3 kg. Additionally, 
the degree of diabetes control may influence the effectiveness 
of SGLT2 inhibitors [3]. Poor glycemic control can potentially 
reduce the efficacy of these medications. Studies have shown 
that while SGLT2 inhibitors are effective in improving glyce-

mic control, their cardiovascular and renal benefits might be 
less pronounced in patients with persistently high blood glu-
cose levels. This is because chronic hyperglycemia can lead 
to more severe cardiovascular and renal complications, which 
may require more intensive management strategies. Therefore, 
achieving and maintaining optimal glycemic control is crucial 
for maximizing the therapeutic benefits of SGLT2 inhibitors in 
patients with T2D. For instance, SGLT2 inhibitors have been 
shown to reduce the risk of hospitalization for HF by 35% and 
cardiovascular mortality by 38% in clinical trials [4].

The global impact of HF in patients with T2D is consider-
able. The prevalence of HF in this population ranges from 22% 
to 37%, with a lifetime risk of approximately 24% for women 
and 27% for men. Additionally, older patients and individu-
als of non-white ethnicities present a higher risk of developing 
HF [4]. These factors underscore the need for specific preven-
tive and management strategies for these demographic groups 
(Table 3). Moreover, the patient outcomes associated with the 
use of SGLT2 inhibitors include reduced mortality and hospi-
talizations, as well as an overall improvement in quality of life 
(Table 4). HF in patients with T2D not only affects morbid-
ity and mortality but also imposes a significant socioeconomic 
burden. Socioeconomic factors, such as income level and edu-
cation, can influence access to and adherence to SGLT2 inhibi-
tor treatments, thereby affecting clinical outcomes. Addressing 

Table 1.  Summary of Major Clinical Trials on SGLT2 Inhibitors

Study Population Key findings Relevance to HF management in T2D
EMPA-REG 
OUTCOME

T2D patients with high 
cardiovascular risk

Reduced cardiovascular death by 38%, reduced 
hospitalization for heart failure by 35%

Demonstrates significant 
cardiovascular benefits of 
empagliflozin in high-risk patients

CANVAS T2D patients with high 
cardiovascular risk

Reduced hospitalization for heart failure 
by 33%, improved renal outcomes

Highlights the dual cardiovascular 
and renal benefits of canagliflozin

DECLARE-
TIMI 58

T2D patients with or 
at risk for ASCVD

Reduced cardiovascular death or hospitalization 
for heart failure by 17%, significant renal benefits

Shows dapagliflozin’s effectiveness 
in a broader T2D population

DAPA-HF HFrEF patients, with 
and without T2D

Reduced risk of worsening HF 
or CV death by 26%

Indicates dapagliflozin’s benefits in heart 
failure irrespective of diabetic status

CREDENCE T2D patients with 
chronic kidney disease

Reduced risk of renal failure by 34%, reduced 
risk of CV death, MI, or stroke by 20%

Emphasizes canagliflozin’s role 
in protecting against renal and 
cardiovascular outcomes

VERTIS CV T2D patients with established 
cardiovascular disease

Non-inferior to placebo for primary CV 
outcomes, improved glycemic control

Supports ertugliflozin’s 
cardiovascular safety and efficacy 
in glucose management

ASCVD: atherosclerotic cardiovascular disease; CV: cardiovascular; HF: heart failure; HFrEF: heart failure with reduced ejection fraction; MI: myo-
cardial infarction; SGLT2: sodium-glucose cotransporter 2; T2D: type 2 diabetes.

Table 2.  Mechanisms of Action of SGLT2 Inhibitors

Mechanism Description
Glucosuria Increased glucose excretion in urine, leading to improved glycemic control
Natriuresis Increased sodium excretion, leading to reduced plasma volume and blood pressure
Anti-inflammatory Reduction in adipose tissue-mediated inflammation and oxidative stress
Cardiovascular benefits Improved cardiac energy metabolism, reduced vascular resistance

SGLT2: sodium-glucose cotransporter 2.
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these disparities is crucial to improving healthcare equity and 
ensuring that the benefits of these medications are available to 
all patients [5].

Recently, several clinical trials have highlighted the posi-
tive effects of SGLT2 inhibitors in managing HF. These studies 
have demonstrated reductions in all-cause mortality and major 
adverse cardiovascular events. Additionally, SGLT2 inhibitors 
have shown antiarrhythmic properties and renal benefits, fur-
ther reinforcing their role in the comprehensive management 
of HF. However, despite these advancements, there are vari-
abilities in clinical outcomes and discrepancies in the avail-
ability of treatment options [5]. These gaps highlight the need 
for additional research to optimize the use of SGLT2 inhibitors 
and better understand their long-term effects, especially in di-
verse populations.

The objective of this review is to provide a comprehen-
sive evaluation of the efficacy, management, and outcomes 
of SGLT2 inhibitors in patients with HF and T2D. Future re-
search directions will be addressed to close the existing gaps 
in the literature and establish more effective and personalized 
treatment strategies for this patient population.

Methodology

In our methodology, we ensured the reliability and authentic-
ity of the findings by implementing a rigorous selection and 
evaluation process for the literature reviewed. Given that this 
is a literature review, our approach focused on identifying and 
synthesizing relevant studies to provide a comprehensive over-
view of the current state of knowledge regarding the efficacy 
of SGLT2 inhibitors in managing HF in patients with T2D.

We used reputable and widely recognized medical data-
bases such as PubMed, Scopus, and Web of Science to source 
our literature. These databases are known for their extensive 
and high-quality collections of peer-reviewed journals. This 
ensured that the studies included in our review were of high 
scientific quality and credibility.

To ensure the relevance and currency of the findings, we 
established strict inclusion and exclusion criteria. Studies in-

cluded in our review had to be published within the last dec-
ade. This timeframe was chosen to capture the most recent 
advancements and insights into the use of SGLT2 inhibitors. 
Additionally, all selected studies were required to be peer-re-
viewed, guaranteeing that the research had undergone rigorous 
evaluation by experts in the field.

We focused on literature that specifically examined the ef-
fects of SGLT2 inhibitors on HF management in patients with 
T2D. This included studies that investigated various aspects 
such as cardiovascular outcomes, hospitalization rates, mor-
tality, and potential mechanisms of action. By narrowing our 
focus to these specific criteria, we aimed to provide a detailed 
and targeted analysis of the most relevant findings.

To further ensure the robustness of our review, we consid-
ered studies from various geographic locations. This approach 
allowed us to analyze and compare results across different 
populations, enhancing the generalizability of our findings. By 
including a diverse range of studies, we were able to capture 
a broad spectrum of clinical experiences and outcomes, which 
adds to the reliability of our conclusions.

To further strengthen our review, we attempted to base our 
findings on the best available literature, focusing on high-qual-
ity clinical trials to ensure that our conclusions are well-sup-
ported by clinical research. By using high-quality databases, 
applying strict inclusion criteria, and considering regional di-
versity, we ensured that our review provides a comprehensive 
and reliable synthesis of the current evidence on the efficacy of 
SGLT2 inhibitors in managing HF in patients with T2D.

In summary, our methodology for this literature review in-
volved a meticulous and systematic approach to selecting and 
evaluating studies. By using high-quality databases, applying 
strict inclusion criteria, and considering regional diversity, we 
ensured that our review provides a comprehensive and reliable 
synthesis of the current evidence on the efficacy of SGLT2 
inhibitors in managing HF in patients with T2D.

Epidemiology

Understanding the global prevalence and incidence of HF in 

Table 4.  Patient Outcomes Associated With SGLT2 Inhibitors

Outcome Description
Mortality Reduced all-cause and cardiovascular mortality
Hospitalizations Reduced hospitalizations for heart failure
Adverse events Increased risk of genital infections, diabetic ketoacidosis

SGLT2: sodium-glucose cotransporter 2.

Table 3.  Clinical Benefits of SGLT2 Inhibitors

Benefit Description
Glycemic control Improved HbA1c levels
Cardiovascular Reduced cardiovascular mortality and major adverse cardiovascular events
Renal Improved renal outcomes, reduced albuminuria and glomerular hyperfiltration

HbA1c: hemoglobin A1c; SGLT2: sodium-glucose cotransporter 2.
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patients with T2D, as well as regional differences, is critical 
to developing targeted healthcare strategies. The prevalence of 
HF in patients with T2D is particularly high, with estimates 
ranging from 12.4% to 22%. The lifetime risk of developing 
HF in individuals with T2D is approximately 24% for women 
and 27% for men. In Brazil, the prevalence of HF among pa-
tients with T2D is reported to be 12.4%, whereas in Ethiopia 
it is approximately 6.83%. In Gulf countries, the prevalence of 
diabetes, a major risk factor for HF, is around 60%, indicating 
a potentially higher burden of HF in these regions [6].

Diabetes significantly increases the risk of HF and other 
cardiovascular events, with patients experiencing a two- to 
four-fold increased risk of cardiovascular disease (CVD). The 
combination of diabetes and HF severely impacts prognosis, 
leading to higher risks of cardiovascular death, myocardial in-
farction, and stroke. Notably, despite a general increase in the 
prevalence of diabetes and HF worldwide, HF incidence rates 
have declined in high-income countries due to advancements 
in management and treatment strategies [7].

Additionally, it is important to highlight that the relation-
ship between HF and T2D is influenced by various factors in-
cluding age, sex, and ethnicity. For example, older patients and 
individuals of non-white ethnicities present a higher risk of de-
veloping HF. Socioeconomic factors, such as income level and 
education, also play a role in access to and adherence to HF 
treatments, further impacting clinical outcomes. Addressing 
these disparities is crucial to improving healthcare equity and 
ensuring that the benefits of these medications are available to 
all patients [8].

Genetic mutations play a crucial role in the develop-
ment of HF in individuals with T2D. Polygenic risk scores 
(PRS) and specific single nucleotide polymorphisms (SNPs) 
are associated with an increased risk of T2D-related cardio-
vascular outcomes, including HF. Variants in the potassium 
ATP-sensitive channel (KATP) gene are linked to higher risks 
of HF and other cardiovascular conditions in patients with 
T2D. A novel locus on chromosome 7q21, associated with 
the HIBADH gene, has been identified as a specific risk fac-
tor for HF in T2D, related to valine metabolism dysfunction. 
The rs3918242 variant in the MMP-9 gene is associated with 
myocardial infarction and the progression of ventricular dys-
function, leading to HF in patients with T2D [8]. Polymor-
phisms in the NCF4 gene increase the risk of chronic HF in 
patients with T2D, implicating the NCF4 subunit of NADPH 
oxidase in myocardial damage. The rs10830963 variant in 
the MTNR1B gene is associated with a higher risk of myo-
cardial infarction, a precursor to HF, in patients with T2D. 
Genetic variants associated with insulin resistance and T2D 
risk also influence cardiovascular risk factors, including HF, 
in children and adolescents with type 1 diabetes, suggesting a 
broader genetic predisposition [9].

Lifestyle factors such as physical inactivity and unhealthy 
diets significantly contribute to the risk of major cardiovas-
cular events, including HF, in individuals with T2D. Regular 
physical activity and a healthy diet are associated with a lower 
risk of HF, regardless of genetic or metabolic risk status. Cur-
rent smoking and excessive alcohol consumption are linked to 
a higher risk of HF in patients with T2D. A higher body mass 
index (BMI) and obesity are significant risk factors for the pro-

gression from prediabetes to T2D and subsequently to HF. En-
vironmental exposures, such as air pollution, noise, and occu-
pational hazards, along with social factors like socioeconomic 
status and educational level, significantly impact the develop-
ment and progression of HF in patients with T2D. Metabolic 
abnormalities such as hypertension, high cholesterol, and poor 
glycemic control exacerbate the risk of HF in patients with 
T2D. Effective management of these metabolic risk factors 
can mitigate the risk of HF. Reduced exercise capacity is an 
early indicator of HF in patients with T2D, even in the absence 
of other symptoms. Early identification and intervention can 
improve clinical outcomes [9].

The prevalence of HF in patients with T2D varies sig-
nificantly by age, sex, and ethnicity. Older patients with T2D 
have a higher risk of HF events compared to younger patients. 
Women with T2D and coronary artery disease (CAD) have a 
higher risk of HF compared to men. Male sex negatively af-
fects the phenotypic expression of diabetic heart disease, with 
men showing greater degrees of concentric hypertrophy and 
reduced cardiac function compared to women [8]. The rela-
tionship between HF risk and the management of risk factors, 
such as low-density lipoprotein (LDL) cholesterol and systolic 
blood pressure (SBP), differs between men and women, with 
women showing a higher risk of HF despite similar manage-
ment. Non-white patients with T2D have a higher risk of HF 
events compared to white patients. African Americans with 
early-onset T2D have a higher risk of cardiovascular events, 
including HF, compared to Caucasians, particularly in younger 
age groups. South Asians and Blacks with T2D are diagnosed 
with HF at a younger age compared to whites, with South 
Asians having higher rates of ischemic heart disease and dia-
betes, and Blacks having higher rates of hypertension and dia-
betes [9].

Identified risk factors for HF in T2D significantly con-
tribute to the disease’s development and progression. Gender 
differences in HF risk are evident, with women with T2D and 
CAD facing a higher risk of HF compared to men. Insulin re-
sistance in newly diagnosed T2D patients is associated with a 
higher risk of HF and death, with higher HOMA2-IR values 
correlating with a greater likelihood of HF development. Neu-
rohumoral and metabolic dysfunction, exacerbated by T2D, 
contributes to myocardial remodeling and HF progression [9]. 
Central obesity, measured by the waist-height ratio (WHtR), 
is a significant risk factor for HF hospitalization or death in 
patients with T2D. Low renal function and high albuminuria 
are strong predictors of HF in patients with T2D, with inci-
dent HF significantly increasing the risk of progression to end-
stage kidney disease (ESKD). Individuals with early-onset 
T2D have a higher relative risk of developing HF compared 
to those with usual-onset T2D, driven primarily by cardiorenal 
risk factors rather than the duration of diabetes. A new genetic 
locus associated with HF in T2D patients has been identified, 
linking valine metabolism dysfunction to HF development. 
This genetic association is specific to T2D and not observed in 
non-diabetic populations [10].

Therefore, effective management of these risk factors is 
essential to prevent HF and improve outcomes in patients with 
T2D, highlighting the necessity for comprehensive and per-
sonalized healthcare strategies.
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Pathophysiology

SGLT2 inhibitors are a class of medications primarily used for 
managing T2D. Recent studies have shown that these drugs 
also offer significant cardiovascular benefits, particularly 
in improving HF outcomes in patients with T2D. The bio-
chemical and molecular mechanisms involved in the action of 
SGLT2 inhibitors include reducing hospitalizations for HF and 
cardiovascular events, highlighting their effectiveness beyond 
glycemic control [11].

One key mechanism is early natriuresis and subsequent 
reduction in plasma volume, which improves vascular func-
tion and lowers blood pressure. Additionally, these inhibitors 
improve metabolic indices such as body weight, BMI, and 
SBP, contributing to better cardiovascular outcomes. They also 
possess anti-inflammatory and antioxidant effects by reducing 
adipose tissue-mediated inflammation and oxidative stress. 
These drugs promote a shift towards ketone body metabolism, 
which is more efficient for the heart and kidneys, and enhance 
autophagic flux, improving cardiomyocyte function [11].

The renal protection provided by SGLT2 inhibitors, 
through the reduction of glomerular hyperfiltration and al-
buminuria, indirectly benefits HF outcomes. Moreover, these 
drugs are associated with a significant reduction in the risk 
of atrial arrhythmias and sudden cardiac death (SCD), further 
contributing to their cardiovascular benefits [12].

Genetic variations also influence the efficacy of SGLT2 
inhibitors in patients with HF and T2D. Variations in the 
SLC5A2 gene, which encodes SGLT2, are associated with a 
lower risk of HF, mediated by factors such as hemoglobin A1c 
(HbA1c), HDL cholesterol, uric acid, SBP, and body composi-
tion. These inhibitors significantly reduce the risk of hospitali-
zation for HF and cardiovascular mortality, regardless of the 
presence of T2D, age, sex, BMI, renal function, and type of 
HF [13].

Diabetes induces significant structural and functional 
changes in the heart, increasing the risk of atrial fibrillation 
(AF) and HF. These changes include adverse cardiac remod-
eling, with increased left ventricular end-diastolic dimension 
(LVEDD) and reduced LVEF. SGLT2 inhibitors mitigate 
these changes by reducing atrial arrhythmias, improving car-
diac function, and providing metabolic benefits. They reduce 
oxidative stress and cardiac inflammation, improving cardiac 
structure and function [13].

According to recent research, SGLT2 inhibitors reduce 
the progression of HF in patients with T2D through multiple 
mechanisms, such as reducing hospitalizations for HF, low-
ering the risk of cardiovascular death, and providing renal 
protection. These benefits are also observed in non-diabetic 
patients, suggesting a broad cardioprotective effect beyond 
glycemic control [14].

The genetic and biochemical factors impacting protein 
expression and cardiovascular health in HF and T2D patients 
treated with SGLT2 inhibitors are multifaceted. The expres-
sion of SGLT1 and SGLT2 is crucial, with their upregulation 
linked to adverse cardiac remodeling, oxidative stress, and en-
dothelial dysfunction. SGLT2 inhibitors mitigate these effects 
and reduce the risk of arrhythmias and SCD, underscoring 

their therapeutic potential in this patient population [15].
In conclusion, SGLT2 inhibitors improve HF outcomes in 

patients with T2D through multiple biochemical and molecu-
lar mechanisms, including natriuresis, plasma volume reduc-
tion, improvement in metabolic indices, anti-inflammatory and 
antioxidant effects, and renal protection. These drugs repre-
sent a valuable therapeutic option for managing cardiovascular 
complications in diabetic patients.

Clinical Manifestations

HF is a common complication in patients with T2D. SGLT2 
inhibitors are a class of medications used to manage T2D and 
have shown significant benefits in reducing cardiovascular 
events, including hospitalizations for HF. In patients with T2D 
using SGLT2 inhibitors, both common and uncommon symp-
toms of HF are observed [16].

SGLT2 inhibitors have demonstrated a significant reduc-
tion in hospitalizations for HF and cardiovascular events, such 
as SCD and atrial arrhythmias. These benefits are attributed to 
mechanisms beyond glycemic control, including early natriu-
resis, plasma volume reduction, improved vascular function, 
and decreased blood pressure. Despite these benefits, uncom-
mon symptoms such as ventricular arrhythmias do not show a 
significant difference with the use of SGLT2 inhibitors [16].

Regarding the main clinical syndromes associated with 
HF in patients with T2D using SGLT2 inhibitors, a reduction 
in the incidence of AF and atrial flutter, as well as arrhyth-
mias, has been observed. Specifically, dapagliflozin reduces 
the incidence of these events. Additionally, the initiation of 
SGLT2 inhibitors is associated with a significantly lower risk 
of hospitalization for HF and all-cause mortality compared to 
dipeptidyl peptidase-4 inhibitors (DPP4i). SGLT2 inhibitors 
also reduce the risk of major adverse cardiovascular events, 
including cardiovascular death, non-fatal myocardial infarc-
tion, and non-fatal stroke [17].

In patients with HF and T2D treated with SGLT2 inhibi-
tors, typical findings from initial examinations include a re-
duction in hospitalizations for HF and cardiovascular death, as 
well as improvements in the incidence of AF and atrial flutter. 
A reduction in major adverse cardiovascular events and im-
provements in metabolic indices such as body weight, BMI, 
SBP, and fasting plasma glucose are also observed. Addition-
ally, SGLT2 inhibitors are associated with a reduction in all-
cause mortality and present a favorable safety profile with a 
lower proportion of serious adverse events compared to pla-
cebo [18].

The use of SGLT2 inhibitors in patients with HF and 
T2D provides significant benefits in both early and advanced 
symptoms of HF. In the early stages, these benefits include 
the reduction of plasma volume and blood pressure, helping 
manage initial symptoms such as mild dyspnea and fatigue. 
In the advanced stages, these medications reduce the risk of 
hospitalization, AF, and SCD, thereby improving overall car-
diovascular outcomes [18].

In summary, SGLT2 inhibitors represent a valuable thera-
peutic option for managing the clinical manifestations of HF 
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in patients with T2D, providing significant improvements in 
symptoms, reducing mortality, and improving overall cardio-
vascular outcomes.

Complications

SGLT2 inhibitors are primarily used for managing T2D. How-
ever, their use has expanded due to their cardiovascular ben-
efits, especially in patients with HF. Despite these benefits, the 
use of SGLT2 inhibitors is associated with certain complica-
tions that must be carefully managed in clinical practice [19].

One of the most common adverse effects is an increased 
risk of genital infections. SGLT2 inhibitors significantly in-
crease the risk of genital infections in patients with T2D and 
HF. Additionally, there is a notable increase in the risk of dia-
betic ketoacidosis (DKA) among patients using these medi-
cations compared to controls. Despite these risks, SGLT2 in-
hibitors are generally considered safe and are associated with 
a reduction in the risk of serious adverse events, acute kidney 
injury, and cardiovascular mortality [20].

Regarding HF, SGLT2 inhibitors alleviate symptoms of 
both systolic and diastolic dysfunction in patients with T2D. 
These medications significantly reduce the risk of hospitaliza-
tion for HF and cardiovascular death. They improve LVEF in 
patients with HF with reduced ejection fraction (HFrEF) and 
show benefits in diastolic function, as indicated by improve-
ments in the E/e' ratio and reductions in plasma N-terminal 
pro-B-type natriuretic peptide (NT-proBNP) levels [21]. Ad-
ditionally, SGLT2 inhibitors are associated with a significant 
reduction in the risk of atrial arrhythmias and SCD in patients 
with T2D. The metabolic and hemodynamic benefits, such as 
weight loss, reduction in systolic and diastolic blood pressure, 
and better glycemic control, also contribute to improved car-
diac function. The renal protection provided by these drugs, 
through the reduction in the risk of severe renal events, is cru-
cial for managing HF, given the close link between renal func-
tion and cardiovascular health. Moreover, the anti-inflammato-
ry and antioxidant effects of SGLT2 inhibitors reduce adipose 
tissue-mediated inflammation, oxidative stress, and serum uric 
acid levels, contributing to overall cardiovascular health [22].

The renal benefits of SGLT2 inhibitors for patients with 
HF and T2D are notable. These medications are associated 
with a lower incidence of significant renal function decline, 
end-stage renal disease (ESRD), and renal death in patients 
with T2D and HF. They also reduce albuminuria and glomeru-
lar hyperfiltration, which are key markers of renal damage and 
dysfunction. These renal benefits are observed in patients with 
various levels of renal function, including those with chronic 
kidney disease (CKD) and different baseline characteristics 
such as atherosclerotic CVD and proteinuria [22]. SGLT2 in-
hibitors help reduce inflammation and oxidative stress, con-
tributing factors to renal damage in patients with T2D and HF, 
and are associated with a lower incidence of adverse renal 
events compared to other diabetes medications, such as DPP4i 
[23].

SCD is a significant concern for patients with HF. SGLT2 
inhibitors have shown a significant reduction in the risk of atri-

al arrhythmias and SCD in patients with T2D and HF, although 
they do not significantly reduce the risk of ventricular arrhyth-
mias [24]. These medications also reduce the combined risk of 
cardiovascular death and HF hospitalization in HF patients, re-
gardless of diabetes status, and are associated with a reduction 
in all-cause mortality. The cardiovascular benefits of SGLT2 
inhibitors are consistent across various patient subgroups, in-
cluding those with different ages, sexes, diabetes status, and 
baseline ejection fraction, and are effective in both HFrEF and 
HF with preserved ejection fraction (HFpEF) [25].

In summary, while SGLT2 inhibitors offer significant ben-
efits in managing HF and reducing cardiovascular events in 
patients with T2D, they are associated with an increased risk 
of genital infections and volume depletion. However, the over-
all cardiovascular and renal benefits make SGLT2 inhibitors a 
valuable option in the treatment of HF in patients with T2D.

Diagnostic Criteria and Challenges

SGLT2 inhibitors have proven to be a valuable therapeutic op-
tion in the management of HF in patients with T2D. However, 
the use of these medications presents certain diagnostic chal-
lenges that must be considered to ensure optimal management 
of HF in this population [26].

To consider the use of SGLT2 inhibitors in the manage-
ment of HF in patients with T2D, it is essential to identify cer-
tain clinical and laboratory indicators. These medications have 
demonstrated a significant reduction in hospitalizations for HF 
and cardiovascular mortality. Additionally, they contribute to 
the improvement of metabolic parameters such as the reduc-
tion of HbA1c, body weight, and blood pressure, which are 
beneficial for the management of HF. A decrease in the inci-
dence of AF and atrial flutter, common in patients with HF, has 
also been observed [26]. SGLT2 inhibitors offer renal benefits, 
such as reducing the progression of CKD, which is crucial for 
patients with HF and T2D. Finally, these medications are as-
sociated with a reduction in all-cause mortality and may have 
anti-inflammatory and antioxidant effects that contribute to 
improved cardiovascular outcomes [27].

The systematic diagnosis of HF in patients with T2D re-
quires a comprehensive approach. It is essential to use vali-
dated prognostic models and artificial intelligence (AI) tools 
to improve the accuracy of HF prediction. Biomarkers such 
as NT-proBNP and high-sensitivity troponin I are effective for 
risk stratification in patients with T2D, especially after an acute 
coronary syndrome. Electrocardiography and diastolic stress 
testing are also useful for detecting subclinical HF [27]. Echo-
cardiography, including diastolic stress testing, provides valu-
able information about structural and functional heart changes 
in patients with T2D. An interdisciplinary approach involving 
both cardiologists and diabetologists is recommended for the 
early diagnosis and management of HF. Proactive diagnostic 
strategies, such as symptom questionnaires, measurement of 
natriuretic peptides, and electrocardiography, are effective for 
uncovering early stages of HF in high-risk patients [28].

In patients with T2D treated with SGLT2 inhibitors, spe-
cific echocardiographic findings for HF include significant im-
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provements in LVEF and reductions in LVEDD. These medi-
cations are also associated with a reduction in the incidence 
of AF and atrial flutter. SGLT2 inhibitors improve metabolic 
indices, such as body weight, BMI, SBP, and fasting plasma 
glucose, which can contribute to better cardiovascular out-
comes. Additionally, these drugs reduce left ventricular mass 
and improve diastolic parameters, especially in patients with 
HFrEF [28]. The cardiovascular benefits of SGLT2 inhibitors 
are attributed to mechanisms beyond glycemic control, includ-
ing natriuresis, plasma volume reduction, improved vascular 
function, and reduced oxidative stress [29].

Monitoring the efficacy of SGLT2 inhibitors in the man-
agement of HF relies on the use of biomarkers and imaging. 
These medications significantly reduce cardiovascular mor-
tality and hospitalizations for HF, which can be monitored 
through changes in cardiac parameters observed via imaging 
techniques such as echocardiography and cardiac MRI. SGLT2 
inhibitors are associated with favorable changes in cardiac pa-
rameters, such as the reduction of left ventricular mass, left 
ventricular end-systolic volume, and left atrial volume index. 
Biomarkers, such as hematocrit and erythropoiesis, provide in-
formation about the underlying mechanisms of action, further 
supporting the efficacy of SGLT2 inhibitors in improving HF 
outcomes [29].

However, there are challenges in diagnosing HF in pa-
tients with T2D treated with SGLT2 inhibitors. The cardiovas-
cular benefits of these medications, such as the reduction of 
hospitalizations for HF, can mask symptoms and the progres-
sion of HF in these patients. Additionally, the mechanisms of 
action of SGLT2 inhibitors, such as early natriuresis, plasma 
volume reduction, improved vascular function, and blood 
pressure reduction, can simulate improvements in HF symp-
toms, complicating the diagnosis. The non-glycemic effects 
of SGLT2 inhibitors, such as the reduction of adipose tissue-
mediated inflammation, oxidative stress, and serum uric acid 
levels, as well as the shift towards ketone body metabolism, 
can further complicate the clinical evaluation of HF. Moreover, 
the increased risk of genital infections in patients treated with 
SGLT2 inhibitors can add another layer of complexity to the 
clinical management of these patients [30].

In conclusion, SGLT2 inhibitors offer significant benefits 
in the management of HF and the reduction of cardiovascular 
events in patients with T2D. However, their use presents diag-
nostic challenges that require a comprehensive and multidis-
ciplinary approach to ensure accurate evaluation and effective 
management of HF in this patient population.

Differential Diagnosis

The differential diagnosis of HF in patients with T2D treated 
with SGLT2 inhibitors is essential for effective clinical man-
agement. This section addresses the distinguishing features of 
various cardiovascular and renal conditions in these patients, 
considering the impact of SGLT2 inhibitors [31].

Differentiating hypertensive heart disease from HF in pa-
tients with diabetes treated with SGLT2 inhibitors requires a 
detailed understanding of specific echocardiographic patterns. 

SGLT2 inhibitors have been shown to improve cardiac func-
tion, particularly in those with HFrEF. These improvements 
may be related to the reduction of cardiac fibrosis and necro-
sis, as well as changes in sodium and calcium handling in tis-
sues [31]. Additionally, a decrease in the incidence of cardiac 
arrhythmias and related CVDs has been observed. However, 
further research is needed to fully understand the echocardi-
ographic patterns that distinguish hypertensive heart disease 
from HF in diabetic patients treated with these inhibitors [32].

Distinguishing CKD from HF in patients with T2D treated 
with SGLT2 inhibitors is crucial due to the nephroprotective 
effects of these medications. SGLT2 inhibitors reduce the risk 
of major adverse cardiovascular events, hospitalization for HF, 
and progression of renal disease in patients with T2D. They 
modulate neurohormones, increase hematocrit, alter energy 
substrate use, and reduce inflammation and oxidative stress, 
contributing to cardiovascular and renal protection. The ben-
efits are consistent in patients with or without atherosclerotic 
CVD, CKD, or HF. Biomarkers such as estimated glomerular 
filtration rate (eGFR) and urine albumin-to-creatinine ratio can 
help differentiate CKD from HF, as SGLT2 inhibitors improve 
these indicators, showing their dual protective role [32].

Diabetic cardiomyopathy is characterized by structural 
and functional changes in the heart of individuals with dia-
betes, which can lead to HF. SGLT2 inhibitors have shown a 
significant reduction in the risk of cardiovascular death, hos-
pitalizations for HF, and major adverse cardiovascular events 
in patients with diabetes [32]. These medications decrease 
oxidative stress, inflammation, and myocardial fibrosis, im-
proving cardiac function. They also improve metabolic pa-
rameters such as body weight, blood pressure, and glycemic 
control, which are beneficial for cardiac health. They promote 
autophagic flux and mitochondrial biogenesis, helping main-
tain cellular and organ integrity. Additionally, they modulate 
neurohormonal pathways, reducing the activity of the renin-
angiotensin-aldosterone system and sympathetic nervous ac-
tivity, protecting against HF [33].

Comparing the diagnostic criteria for HF managed with 
other treatments versus those using SGLT2 inhibitors reveals 
significant differences. Other treatments often include beta-
blockers, angiotensin-converting enzyme (ACE) inhibitors, 
angiotensin II receptor blockers (ARBs), and mineralocorti-
coid receptor antagonists (MRAs). These treatments focus on 
reducing symptoms, improving functional status, and prevent-
ing hospitalizations and mortality. Beta-blockers work by re-
ducing heart rate and myocardial oxygen consumption, ACE 
inhibitors and ARBs reduce afterload and preload by inhibiting 
the renin-angiotensin-aldosterone system, and MRAs reduce 
fluid retention and adverse remodeling. In contrast, SGLT2 
inhibitors, originally developed for glycemic control, provide 
additional benefits through mechanisms such as natriuresis, 
plasma volume reduction, improved vascular function, and re-
duced inflammation and oxidative stress, leading to improved 
cardiovascular outcomes and reductions in hospitalizations 
for HF [33]. SGLT2 inhibitors reduce the combined risk of 
cardiovascular death or hospitalization for HF in patients with 
HFrEF, regardless of diabetic status. These benefits are con-
sistent across various patient subgroups, including age, sex, 
diabetic status, and baseline eGFR. Compared to conventional 
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therapy, treatment regimens that include SGLT2 inhibitors 
provide substantial improvements in survival and event-free 
survival. However, SGLT2 inhibitors are associated with an 
increased risk of genital infections, which is important to con-
sider in clinical decision-making [34].

Distinguishing HF in diabetic patients from other cardio-
vascular conditions when treated with SGLT2 inhibitors is fun-
damental for effective treatment. These inhibitors significantly 
reduce hospitalizations for HF and cardiovascular death, with 
benefits extending beyond glycemic control, including weight 
loss, blood pressure reduction, and improved vascular func-
tion. The benefits are consistent across different patient sub-
groups and supported by real-world evidence, supporting their 
use in clinical practice. The mechanisms of action include 
natriuresis, plasma volume reduction, improved vascular func-
tion, and reduced oxidative stress [35].

While SGLT2 inhibitors are highly effective in managing 
HF and reducing cardiovascular risks in patients with T2D, it 
is essential to continuously refine and adapt treatment strate-
gies. Multidisciplinary collaboration and ongoing research are 
critical to addressing any remaining diagnostic challenges and 
optimizing patient outcomes. This approach ensures that all 
patients benefit from the most up-to-date and effective thera-
pies available.

Management and Treatment

The management and treatment of HF in patients with T2D 
using SGLT2 inhibitors require a multidimensional approach 
that includes monitoring disease progression, combined phar-
macological therapy, non-pharmacological interventions, and 
advanced management options. Monitoring the progression of 
HF in patients using SGLT2 inhibitors is crucial to optimizing 
treatment and improving clinical outcomes. These inhibitors 
have demonstrated a significant reduction in the risk of cardio-
vascular death and hospitalization for HF, in both patients with 
and without T2D. Additionally, the combination of SGLT2 in-
hibitors with GLP-1RAs offers significant benefits in the pri-
mary prevention of MACCEs and HF [36].

Differences between SGLT2 inhibitor subtypes are also 
noteworthy. Empagliflozin has been shown to significantly 
reduce cardiovascular death and hospitalization for HF, par-
ticularly noted for its pronounced cardiovascular benefits, in-
cluding a reduction in all-cause mortality [36]. Canagliflozin 
also reduces cardiovascular events and offers additional renal 
benefits but has been associated with a higher risk of lower-
limb amputations, necessitating careful patient selection and 
monitoring. Dapagliflozin reduces hospitalizations for HF and 
improves overall heart function, with studies showing an aver-
age increase in LVEF from 30% to 35%. It also has a favorable 
safety profile with a low risk of severe side effects. Ertugli-
flozin demonstrates similar benefits in glycemic control and 
cardiovascular protection, though its long-term effects are still 
being studied. It is known for its ease of use and minimal drug-
drug interactions [37].

Understanding these differences is essential for optimiz-
ing the use of SGLT2 inhibitors in clinical practice, ensuring 

that each patient receives the most appropriate therapy based 
on their individual clinical profile [37].

Pharmacological therapy for HF in patients with T2D sig-
nificantly benefits from the combined use of SGLT2 inhibitors 
and other HF medications. These inhibitors, initially developed 
for glycemic control, have shown substantial cardiovascular 
benefits, particularly in reducing HF events. The mechanisms of 
action of SGLT2 inhibitors extend beyond glycemic control and 
include natriuresis, plasma volume reduction, improved vascu-
lar function, and lowered blood pressure. Moreover, these medi-
cations are effective in patients with both HFrEF and HFpEF, 
improving outcomes regardless of HF history [38].

The treatment regimen for HF in patients with T2D using 
SGLT2 inhibitors includes reducing cardiovascular death, with 
consistent benefits in patients with HFrEF and HFpEF. These 
inhibitors are also associated with reducing atrial arrhythmias 
and SCD, as well as improving renal outcomes. The underly-
ing mechanisms for these benefits include natriuresis, plasma 
volume reduction, and improved vascular function [38].

Non-pharmacological interventions play a crucial role 
in managing HF in patients with T2D treated with SGLT2 
inhibitors. Regular physical activity and structured exercise 
programs improve cardiovascular outcomes and reduce HF 
hospitalizations. Dietary interventions, such as the Dietary Ap-
proaches to Stop Hypertension (DASH) diet, can significant-
ly improve cardiovascular health and reduce HF symptoms. 
Weight loss through lifestyle modifications is also associated 
with better HF outcomes. Additionally, patient education pro-
grams and psychosocial support are effective in improving HF 
management and quality of life [39].

Advanced management options, such as heart transplanta-
tion and experimental therapies, are important considerations 
for patients with HF using SGLT2 inhibitors. These inhibitors 
have shown to significantly reduce the risk of cardiovascu-
lar events and all-cause mortality, especially in patients with 
HFrEF. While the benefits in HFpEF are still being explored, 
there is a trend towards reducing hospitalizations and improv-
ing health-related quality of life. Several original research pa-
pers have highlighted the efficacy of these medications [39]. 
For instance, the EMPA-REG OUTCOME trial demonstrated 
a 35% reduction in the risk of hospitalization for HF and a 
38% reduction in cardiovascular mortality with empagliflozin. 
However, the trial’s limitations include a predominantly male 
study population, which may affect the generalizability of the 
results. Similarly, the CANVAS program highlighted the dual 
cardiovascular and renal benefits of canagliflozin, though it 
noted an increased risk of amputations, necessitating careful 
patient selection. SGLT2 inhibitors also reduce the risk of atrial 
arrhythmias and SCD, making them a valuable therapeutic op-
tion in managing HF alongside other advanced therapies [40].

In conclusion, SGLT2 inhibitors play a crucial role in man-
aging HF in patients with T2D, offering significant reductions 
in HF hospitalizations, cardiovascular death, and arrhythmias. 
Their benefits extend beyond glycemic control, involving mul-
tiple cardiovascular protective mechanisms. Combining these 
inhibitors with other HF medications, non-pharmacological 
interventions, and advanced management options provides a 
comprehensive and effective approach to managing HF in this 
patient population.
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Prognosis

SGLT2 inhibitors have emerged as a promising therapeutic op-
tion for managing HF in patients with T2D. This prognosis 
section addresses the variables that influence prognosis, evalu-
ation tools, and long-term outcomes for these patients [41].

Variables that influence the prognosis of HF in patients 
with T2D treated with SGLT2 inhibitors include significant 
reductions in cardiovascular and all-cause mortality, as well 
as decreases in HF hospitalizations. These medications im-
prove renal outcomes, which is crucial for patients with T2D 
who are at high risk for kidney disease. Additionally, SGLT2 
inhibitors reduce the incidence of AF and atrial flutter, com-
mon in patients with T2D, complicating HF management [41]. 
Metabolic benefits, such as improvements in HbA1c levels, 
body weight, and blood pressure, also contribute to overall 
cardiovascular health. These effects are consistent across vari-
ous patient subgroups, regardless of age, sex, BMI, and eGFR. 
SGLT2 inhibitors are effective in both HFrEF and HFpEF, 
making them a versatile and effective treatment option [42].

To assess prognosis in patients with HF treated with 
SGLT2 inhibitors, various tools and methods are used. Stud-
ies have shown that these inhibitors reduce the incidence of 
worsening renal disease, all-cause mortality, and HF hospi-
talizations. Additionally, a reduction in HF hospitalizations 
or cardiovascular death has been observed, further supporting 
their prognostic benefit. These evaluations include biomarker 
studies and cardiac imaging techniques, which help monitor 
disease progression and adjust treatment effectively [42].

Regarding long-term outcomes, SGLT2 inhibitors offer 
significant benefits for patients with HF, including reductions 
in cardiovascular mortality, all-cause mortality, and HF hos-
pitalizations. These medications also improve quality of life, 
as measured by specific questionnaires such as the Kansas 
City Cardiomyopathy Questionnaire (KCCQ). Additionally, 
SGLT2 inhibitors have antiarrhythmic effects, reducing the 
risk of atrial arrhythmias and SCD, and renal benefits, improv-
ing outcomes in patients with CKD [43].

The different stages of HF at the time of diagnosis influ-
ence the prognosis of patients with T2D using SGLT2 inhibitors. 
These medications have been effective across all stages of HF, 
reducing the risk of major adverse cardiovascular events, car-
diovascular deaths, worsening renal disease, and all-cause mor-
tality. The benefits are consistent regardless of the stage of HF 
at diagnosis, highlighting the potential of SGLT2 inhibitors as a 
key component of the treatment strategy for these patients [44].

Common complications that influence the prognosis of 
HF in patients with T2D treated with SGLT2 inhibitors include 
the reduction of AF and atrial flutter, decreasing HF hospitali-
zations and cardiovascular events. However, there is an in-
creased risk of genital infections, a notable complication that 
must be managed appropriately. Despite this complication, 
SGLT2 inhibitors improve metabolic indices and significantly 
reduce adverse cardiovascular events, resulting in an improved 
prognosis for patients with HF and T2D [45].

In summary, SGLT2 inhibitors offer significant benefits 
in managing HF in patients with T2D, improving prognosis 
through multiple mechanisms and reducing associated compli-

cations. Their use should be considered an integral part of HF 
treatment in this patient population, given their positive impact 
on mortality, hospitalizations, and quality of life.

Gaps in the Literature

Despite significant advances in the use of SGLT2 inhibitors 
for managing HF in patients with T2D, important gaps in the 
literature still need to be addressed to optimize treatment and 
improve clinical outcomes [45].

One of the most notable areas with insufficient data con-
cerns the long-term effects of SGLT2 inhibitors. While these 
medications have been shown to reduce the risk of cardiovas-
cular death and hospitalizations for HF, as well as improve re-
nal and metabolic outcomes, a deeper understanding of their 
long-term impact is required, particularly regarding arrhyth-
mias and SCD. Further investigation into the underlying mech-
anisms of these cardiovascular benefits and a more detailed 
safety profile of SGLT2 inhibitors in diverse patient popula-
tions, including those with multiple comorbidities and those on 
multiple concurrent medications, is necessary [46].

Another aspect needing further research is the early di-
agnostic indicators for HF in patients with T2D using SGLT2 
inhibitors. Although these medications have been observed to 
reduce left ventricular mass and improve diastolic function, 
the specific diagnostic markers that can predict HF in these 
patients are not clearly defined. Identifying these indicators is 
crucial for the early detection and effective management of HF 
in this population [47].

Additionally, there are methodological limitations in the 
current research on SGLT2 inhibitors for HF in patients with 
T2D. Many studies lack robust evidence on long-term safety 
and efficacy, and there is a need for well-designed clinical tri-
als with extended follow-up durations. Research should also 
better address the use of these medications in frail patients and 
those with multiple pathologies, as well as the implications of 
uncertain insurance environments in clinical practice [48].

To improve current research methods, a more comprehen-
sive approach considering both pathophysiological mecha-
nisms and clinical evidence is essential. This includes focusing 
on the multisystem effects of SGLT2 inhibitors, especially in 
the context of HFrEF and HFpEF. It is also important to inves-
tigate the potential role of these medications in reducing the 
risk of AF and atrial flutter, as well as modulating mitochon-
drial function [49].

In summary, while SGLT2 inhibitors have shown promise 
in managing HF in patients with T2D, significant gaps in the 
literature remain. It is crucial to conduct additional research 
on long-term effects, early diagnostic indicators, and methodo-
logical limitations to optimize the use of these medications and 
improve clinical outcomes in this population.

Future Directions

Future research directions on the efficacy of SGLT2 inhibitors 
in managing HF in patients with T2D should focus on key areas 



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org 407

Impact of SGLT2 Inhibitors on HF Patients With T2D J Clin Med Res. 2024;16(9):398-410

to optimize treatment and improve clinical outcomes. Firstly, 
primary prevention trials are essential to evaluate the efficacy 
of SGLT2 inhibitors and their combination with GLP-1RAs in 
preventing MACCEs and HF in patients with T2D. Addition-
ally, prospective studies are needed to confirm the antiarrhyth-
mic effects of SGLT2 inhibitors and determine whether these 
effects are class-specific or medication-specific [49].

Mechanistic studies should be deepened to understand 
the pathways through which SGLT2 inhibitors confer cardio-
vascular benefits. This includes investigating their effects on 
natriuresis, plasma volume reduction, improved vascular func-
tion, sodium handling in tissues, and the reduction of adipose 
tissue-mediated inflammation and oxidative stress. Another 
critical area is the comprehensive evaluation of the long-term 
safety profile of SGLT2 inhibitors, particularly regarding geni-
tal infections and volume depletion. Further research should 
also explore their impact on AF and atrial flutter, given that 
these disorders can significantly influence HF outcomes [50].

For the development of specific therapeutic approaches, 
combining SGLT2 inhibitors with other therapeutic agents, such 
as GLP-1RAs, is recommended. This combination could en-
hance cardiovascular and metabolic benefits, further reducing 
HF events, hospitalizations, and cardiovascular mortality, while 
improving vascular function and reducing inflammation [50].

In terms of public health policies, promoting changes that 
facilitate access to SGLT2 inhibitors and their appropriate use 
in managing HF in patients with T2D is necessary. This in-
cludes developing innovative care models, such as pharmacist-
led clinics, to ensure safe prescription and monitoring of these 
medications. Additionally, clinical guidelines should be im-
plemented recommending SGLT2 inhibitors as first-line treat-
ment for HF patients, based on evidence of their benefits [51].

Comparative studies are needed to evaluate the effective-
ness of different SGLT2 inhibitors in reducing cardiovascular 
events, hospitalizations, and mortality in patients with HFrEF 
and HFpEF. It is also crucial to investigate the specific impact 
of SGLT2 inhibitors on AF and other cardiac rhythm disorders, 
considering reductions in HF events, HbA1c, body weight, and 
blood pressure [52].

In summary, future research on SGLT2 inhibitors in man-
aging HF in patients with T2D should focus on primary pre-
vention trials, confirming antiarrhythmic effects, studying 
underlying mechanisms, exploring benefits in broader popu-
lations, conducting comparative studies, evaluating long-term 
safety and efficacy, and analyzing the impact on AF. Address-
ing these areas will provide a more comprehensive understand-
ing of the role of SGLT2 inhibitors in cardiovascular health.

Conclusion

The review of the efficacy of SGLT2 inhibitors in the manage-
ment of HF in patients with T2D highlights their important role 
in reducing hospitalizations, cardiovascular mortality and ma-
jor adverse cardiovascular events. These drugs were originally 
developed for glycemic control, but have demonstrated bene-
fits beyond glycemic control. These benefits include improved 
cardiovascular and renal function and reduced inflammation 

and oxidative stress. Current evidence suggests that SGLT2 
inhibitors are effective in patients with HF with both reduced 
and preserved ejection fractions, regardless of diabetes status, 
underscoring their broad therapeutic potential. However, gaps 
remain in understanding their long-term effects and safety 
across diverse populations, emphasizing the need for further 
research. It is essential to conduct rigorous and long-term clin-
ical trials and develop health policies that promote equitable 
access to these treatments. Combining SGLT2 inhibitors with 
other therapeutic agents, such as GLP-1RAs, could offer ad-
ditional benefits and further improve clinical outcomes in this 
population. In summary, SGLT2 inhibitors represent a promis-
ing and multifaceted option for managing HF in patients with 
T2D, but ongoing research and health policy efforts are neces-
sary to optimize their use and maximize their benefits.

Highlights

SGLT2 inhibitors have revolutionized the management of HF 
in patients with T2D, demonstrating benefits beyond glycemic 
control.

These drugs work through natriuresis, reducing plasma vol-
ume, and improving vascular function, resulting in a significant 
reduction in hospitalizations and cardiovascular mortality.

Various recent clinical studies have confirmed the efficacy 
of SGLT2 inhibitors, highlighting their positive impact on re-
ducing major adverse cardiovascular events.

Although generally safe, SGLT2 inhibitors can increase 
the risk of genital infections and DKA, requiring careful moni-
toring.

Additional research is needed to better understand long-
term effects and optimize treatment strategies in diverse popu-
lations.
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