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ABSTRACT

	Background:
Type 2 diabetes mellitus (T2DM) and heart failure (HF) frequently coexist, sharing common risk factors and contributing to increased morbidity, mortality, and healthcare burden worldwide. Sodium-glucose cotransporter-2 inhibitors (SGLT2i), particularly dapagliflozin, have emerged as important therapeutic agents by providing glycemic control along with proven cardiovascular and renal benefits in patients with T2DM and comorbid HF.
Aim:
The present study assess clinicians’ treatment preferences and their perceptions regarding the glycemic, cardiovascular, and renal benefits of SGLT2 inhibitors, especially dapagliflozin and its fixed-dose combinations, in the management of patients with T2DM and comorbid heart failure.
Objective: To assess clinicians' perspectives on the treatment preferences, and perceived glycemic benefits of sodium–glucose cotransporter-2 inhibitors (SGLT2i), particularly dapagliflozin and their fixed-dose combinations (FDC) in the management of patients with type 2 diabetes mellitus (T2DM) and comorbid heart failure (HF).
Methods: This cross-sectional survey was conducted across India and used a 22-item multiple-response questionnaire booklet named “DELIGHT study” to assess treatment preferences and glycemic benefits of SGLT2i, focusing on dapagliflozin and FDCs. Descriptive statistics were used to summarize responses, and no inferential testing was conducted. 
Result: Among 366 clinicians included, nearly half (47.54%) reported that 21–30% of their patients with diabetes had coexisting HF in routine practice. About 52% indicated that the majority of patients with HF were classified as NYHA class II, followed by NYHA class III (25.14%). Over half of clinicians (55.19%) stated that 26–40% of patients required the addition of SGLT2i each month to achieve glycemic targets. The majority (96.72%) of clinicians identified dapagliflozin as the most frequently used SGLT2i for the management of T2DM with HF in clinical practice. Most (68.31%) respondents observed a 5–10 mmHg reduction in systolic blood pressure with dapagliflozin 10 mg in routine care. About 57% reported perceiving all pleiotropic benefits of SGLT2i beyond glycemic control, including cardiovascular and renal effects.  As indicated by 72% of participants, the most commonly prescribed combination is dapagliflozin + sitagliptin. Approximately two-thirds (66.12%) of clinicians preferred the FDC of dapagliflozin + linagliptin across all listed clinical scenarios, including in elderly patients and those with obesity and cardiac or renal complications.
Conclusion: The survey highlights SGLT2i, predominantly dapagliflozin, as being widely used in patients with diabetes and HF, demonstrating meaningful glycemic, blood pressure, and cardio-renal benefits. FDCs are commonly preferred across diverse clinical scenarios, supporting integrated, patient-centered management in routine practice. However, the findings are based on clinicians’ perceptions and descriptive analyses and should be interpreted accordingly.
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1. INTRODUCTION

Type 2 diabetes mellitus (T2DM) complicated by comorbid heart failure (HF) poses a major clinical challenge because of its bidirectional relationship and shared risk factors, which together amplify morbidity, mortality, and healthcare costs worldwide.1 The global prevalence of both conditions continues to rise, and they frequently coexist.  An estimated 537 million individuals worldwide are living with diabetes,2 while approximately 64.3 million are affected by HF, placing an increasing burden on healthcare systems.3 The impact is particularly pronounced in India, where around 101 million people are affected by T2DM. The disease not only has a high prevalence but also tends to present at a younger age compared with many other regions. In addition, HF is projected to increase by about 18% annually in the country, and nearly half of individuals with T2DM are estimated to develop HF during their lifetime. This growing overlap highlights the urgent need for integrated prevention and management strategies to reduce complications and improve long-term outcomes.4-7 

In recent years, sodium-glucose cotransporter-2 inhibitors (SGLT2i) have transformed the therapeutic landscape of T2DM with comorbid HF by offering benefits that extend beyond glycemic control. Unlike conventional glucose-lowering therapies, SGLT2i reduce blood glucose through an insulin-independent mechanism by inhibiting renal glucose reabsorption and increasing urinary glucose excretion. This mode of action not only improves glycemic control but also supports weight reduction and lowers blood pressure, while carrying a low risk of hypoglycemia.8    

Dapagliflozin has become a key therapeutic option in the management of T2DM, supported by strong evidence of cardiovascular and renal protection. It effectively reduces HbA1c and fasting plasma glucose and can be used either as monotherapy or in FDC with other antidiabetic agents. Beyond glycemic control, its demonstrated cardio-renal benefits make it well-suited for comprehensive diabetes management.9,10 In light of these advantages, understanding clinicians’ perspectives is essential for optimizing treatment strategies in routine care. This survey aims to assess treatment preferences and perceived cardio-renal and glycemic benefits of SGLT2i, particularly dapagliflozin and its FDCs, in managing patients with T2DM and comorbid HF.
2. materialS and methods 

A cross-sectional study was carried out among clinicians specialized in managing T2DM and concomitant HF across various clinical settings in India from June 2025 to December 2025.

Participants
A convenient sampling technique was used, and an invitation was sent to professionals across India based on their expertise and experience in treating T2DM and concomitant HF in the month of March 2025 for participation in this Indian survey. About 366 clinicians from major cities of all Indian states, representing the geographical distribution, shared their willingness to participate and provide necessary data. Clinicians were instructed to complete the questionnaire independently without consulting colleagues. 


Questionnaire
The questionnaire booklet titled DELIGHT (Indian Expert Perspective study on Dapagliflozin in the management of patients with Type 2 Diabetes Mellitus) study was sent to the doctors (Diabetologists, Endocrinologists, cardiologists, Nephrologists, and consulting physicians) who were interested in participating in the study. A 22-item structured, multiple-response questionnaire aimed to capture clinicians’ perceptions of the cardio-renal and glycemic benefits of SGLT2i, with particular emphasis on dapagliflozin and its fixed-dose combinations (FDCs) in routine clinical practice. Key domains included preferred therapeutic strategies, indications for initiating dapagliflozin-based therapy, observed effects on glycemic control, perceived cardiovascular and renal outcomes, safety and tolerability considerations, and the patient profiles in which these agents were most commonly preferred. 


Statistical analysis
Survey responses were analyzed using descriptive statistical methods. Categorical variables were summarized as frequencies and percentages. Data visualization, including bar graphs and pie charts, was performed using Microsoft Excel 2013 (version 16.0.13901.20400).

3. results

Of the 366 survey participants, about half (50.27%) of clinicians reported that 40–60% of patients receive only oral antidiabetic drugs (OADs) in routine clinical practice. Around 42% of participants reported a 25–50% reduction in insulin use following recent advances in OADs, such as dipeptidyl peptidase-4 inhibitors (DPP-4i) and SGLT2i. Almost 46% of clinicians indicated that 21–30% of patients with diabetes have comorbid HF in routine clinical practice (Table 1). Approximately 52% reported that most patients with HF belong to the New York Heart Association (NYHA) functional class II (Fig. 1).

Fig. 1: Distribution of responses regarding the predominance of NYHA functional class among patients with HF




Table 1: Distribution of responses on the proportion of patients with diabetes with comorbid HF in clinical practice

	Percentage (%)
	Response rate (n = 366)

	<10
	6.56%

	11-20
	33.88%

	21-30
	47.54%

	31-40
	12.02%



About 59% of clinicians reported that factors, including medication adherence, follow-up visits, and lifestyle compliance, are common challenges in managing patients with HF and diabetes. Over half (55.19%) of respondents indicated that 26–40% of patients require the addition of SGLT2i each month to achieve glycemic targets (Table 2). The majority (96.72%) of clinicians reported dapagliflozin as the most commonly used SGLT2 inhibitor for managing T2DM and HF in clinical practice (Fig. 2).

Fig. 2: Distribution of responses on the most commonly used SGLT2i for the management of T2DM and HF




Table 2: Distribution of responses on the proportion of patients requiring SGLT2i to achieve glycemic targets in clinical practice 

	Percentage (%)
	Response rate (n = 366)

	11-25
	24.86%

	26-40
	55.19%

	41-50
	19.4%



More than half (57.38%) of participants reported that prescribing dapagliflozin in combination with other medications depends on the patient’s clinical profile, while 34.97% preferred initiating combination therapy. Around 51% perceived pleiotropic benefits of dapagliflozin, including reductions in sodium and water overload, cardiac workload, inflammation, and oxidative stress.

Half (50.82%) of respondents observed an HbA1c reduction of 1.0–1.5% after three months of SGLT2 inhibitor therapy. Most clinicians (68.31%) reported observing a 5–10 mmHg reduction in systolic blood pressure with dapagliflozin 10 mg in clinical practice (Fig. 3). More than half of respondents (57.1%) reported perceiving pleiotropic benefits of SGLT2i beyond glycemic control, including cardiovascular and renal benefits (Table 3).

Fig. 3: Distribution of responses regarding the observed reduction in systolic BP with dapagliflozin in clinical practice



Table 3: Distribution of responses on pleiotropic benefits of SGLT2i beyond glycemic control in clinical practice

	Benefits 
	Response rate (n = 366)

	Reduces the rate of CV death and hospitalization for HF
	30.33%

	Provides effective glycemic control and reduces body weight
	6.83%

	Reduces the risk of progression of kidney disease and CV events
	5.74%

	All of the above
	57.1%



Approximately 57% of clinicians stated that they initiate SGLT2 inhibitor plus DPP-4 inhibitor combination therapy when HbA1c levels exceed 8%. As indicated by around 72% of participants, the most commonly recommended combination is dapagliflozin plus sitagliptin (Fig. 4). Nearly half (45.36%) of respondents reported an 11–25% reduction in insulin use following advances in DPP-4i and SGLT2i.

Two-thirds (66.67%) of clinicians reported that 11–20% of their patients with diabetes are treated with linagliptin in routine practice. Approximately two-thirds (66.12%) preferred the FDC of dapagliflozin plus linagliptin across clinical scenarios, including in elderly patients and those with obesity and cardiac or renal complications (Table 4).

Fig. 4: Distribution of responses on most preferred SGLT2i +DPP4i in clinical practice


Table 4: Distribution of responses on preferred clinical scenarios for dapagliflozin + linagliptin FDC in clinical practice

	Preference
	Response rate (n = 366)

	Elderly diabetes individuals
	7.38%

	Diabetics with obesity and cardiac complications
	8.2%

	Diabetics with obesity and renal complications
	18.31%

	All the above
	66.12%



Nearly half (48.09%) of respondents perceived all listed advantages of the dapagliflozin plus linagliptin FDC, including complementary mechanisms of action and improved glycemic control. About 67% of respondents reported managing the risk of genital mycotic infections associated with dapagliflozin through proactive patient education and monitoring.

More than half (50.27%) reported regularly monitoring patients receiving dapagliflozin for potential adverse effects or complications. Approximately one-third (31.69%) of clinicians reported observing adverse drug reactions with dapagliflozin in clinical practice. More than half (56.56%) of respondents rated glycemic control with dapagliflozin as showing marked improvement on the 5-point Global Improvement Scale.

4. discussion
The survey findings suggest that contemporary treatment preferences are increasingly aligned with evidence supporting the use of SGLT2i in patients with T2DM and HF. In the present survey, nearly half of clinicians reported that 21–30% of their patients with diabetes have comorbid HF in routine practice, underscoring the substantial overlap between these two conditions in clinical settings. These observations are consistent with epidemiological data from Boonman-de Winter et al., who reported a 27.7% prevalence of HF among patients with T2DM when comprehensive screening strategies, including echocardiography and natriuretic peptide assessment, were employed.11 Similarly, Campbell et al. demonstrated the bidirectional relationship between diabetes and HF, showing that diabetes significantly increases the risk of developing HF and related mortality, while HF itself contributes to insulin resistance and incident diabetes.12  Consistently, Bertoni et al. reported high prevalence, incidence, and mortality of HF in individuals with diabetes.13
More than half of the current survey respondents indicated that the majority of patients with HF in their clinical practice are classified as NYHA functional class II. This suggests that most patients present with mild to moderate limitation of physical activity, where symptoms occur with ordinary exertion but not at rest. The predominance of NYHA class II in routine practice is clinically relevant, as this stage represents a critical window for early therapeutic optimization to prevent disease progression and recurrent hospitalizations. This observation is consistent with findings reported by Gilbert et al., who demonstrated that patients diagnosed with HF are categorized into one of four NYHA functional classes, with the largest proportion typically falling within class II. The higher representation of NYHA class II reflects the epidemiological pattern of HF in ambulatory care settings, where patients are often identified before advanced symptomatic deterioration.14 
More than half of the survey respondents reported that approximately 26–40% of patients required the addition of an SGLT2 inhibitor each month in order to achieve optimal glycaemic targets. This observation is consistent with the authors’ earlier study, which similarly demonstrated that nearly 26–40% of patients required initiation of an SGLT2 inhibitor to attain adequate glycaemic control.¹⁵ Previous investigations have further established the efficacy of SGLT2 inhibitors in reducing glycated haemoglobin (HbA1c) levels across different therapeutic settings. Specifically, these agents have been shown to lower HbA1c by approximately 0.6–1.2 percentage points when used as monotherapy, by 0.5–0.9 percentage points when combined with metformin, and by 0.4–0.6 percentage points when added to insulin or other oral antihyperglycaemic agents, thereby facilitating achievement of glycaemic goals.¹⁶⁻¹⁸
The majority of clinicians in the present survey identified Dapagliflozin as the most frequently prescribed SGLT2 inhibitor for the management of type 2 diabetes mellitus (T2DM) and heart failure (HF) in routine clinical practice. This finding aligns with the report of Fioretto et al., who described dapagliflozin as a highly selective and reversible SGLT2 inhibitor approved for the treatment of adults with T2DM, either as monotherapy in patients intolerant to metformin or as an adjunct to existing antidiabetic therapies, including insulin, in cases of inadequate glycaemic control.¹⁹ Similarly, Nicholson et al. reported that dapagliflozin is widely preferred in patients with T2DM because of its effectiveness both as a standalone therapy and in combination regimens for glycaemic reduction.²⁰ Furthermore, Mehta et al. observed that dapagliflozin, accounting for 91% preference within the SGLT2 inhibitor class, remains the most commonly selected agent. In addition, most participants in the current survey favoured dapagliflozin both as a fixed-dose combination (FDC) therapy and in combination with DPP-4 inhibitors, reflecting strong clinical confidence in its complementary mechanisms of action and broad therapeutic benefits across diverse patient populations.²¹

Most survey clinicians reported observing a 5–10 mmHg reduction in systolic blood pressure with dapagliflozin 10 mg in routine clinical practice. This observation is supported by prospective evidence from Ghanim et al., who demonstrated that dapagliflozin therapy in patients with T2DM led to both short-term and sustained reductions in systolic blood pressure, accompanied by decreased vasoconstrictor levels and increased vasodilator activity.22   In a comparative study, Velusamy and Kumar evaluated dapagliflozin 10 mg versus empagliflozin 10 mg as add-on treatments and reported significant systolic blood pressure reductions over six months in hypertensive patients in both groups, with a greater reduction observed with dapagliflozin (10.26 mmHg) compared with empagliflozin (4.2 mmHg).23  Consistent with these findings, Sjöström et al. reported placebo-adjusted reductions in systolic blood pressure of 3.6 mmHg in hypertensive patients and 2.6 mmHg in non-hypertensive patients treated with dapagliflozin 10 mg.24 
In the present survey, most participants recognized the broad pleiotropic benefits of SGLT2i, including reductions in cardiovascular mortality and HF-related hospitalizations, improved glycemic control accompanied by weight loss, and a lower risk of kidney disease progression and cardiovascular events. This reflects growing awareness among clinicians that the therapeutic value of SGLT2i extends well beyond glucose lowering. These perceptions are supported by published evidence. Das et al. reported that SGLT2i are recommended to reduce the risk of HF hospitalization in patients with T2DM who have established cardiovascular disease or are at high cardiovascular risk.25 Similarly, Shao et al. demonstrated that, beyond glucose lowering, SGLT2i confer additional metabolic and organ-protective benefits, including improvements in body weight, alanine aminotransferase levels, and estimated glomerular filtration rate, thereby potentially reducing cardiometabolic risk in patients with T2DM.26 Supporting these observations, Selvaraj et al. reported significant improvements in renal parameters, including eGFR, UACR, serum creatinine, and blood urea nitrogen levels, among hospitalized patients with T2DM treated with dapagliflozin in a pragmatic clinical setting, further highlighting its renal protective benefits in high-risk patients.27
As reported by the majority of participants, the most commonly preferred SGLT2 inhibitor plus DPP-4 inhibitor combination in routine practice is dapagliflozin plus sitagliptin. This preference likely reflects the complementary mechanisms of action of the two agents, with SGLT2 inhibition promoting glucosuria and cardiovascular benefits, while DPP-4 inhibition enhances incretin-mediated insulin secretion and suppresses glucagon release. These findings are supported by Jaishankar et al., who demonstrated that the combination of dapagliflozin and sitagliptin is recommended for individuals with T2DM who have elevated cardiovascular risk and may even be initiated at diagnosis in those at high risk of cardiovascular disease.28 Similarly, Bhattacharjee et al. reported that clinicians may consider the FDC of dapagliflozin and sitagliptin as a viable therapeutic option for patients with T2DM, particularly when early combination therapy is warranted to achieve glycemic targets.29 
Approximately two-thirds of clinicians preferred the FDC of dapagliflozin + linagliptin in various clinical scenarios, including elderly patients and those with obesity and cardiac or renal complications. In a phase III clinical trial, Jain et al. compared the dapagliflozin/linagliptin FDC with linagliptin monotherapy in patients receiving metformin and found that the FDC achieved a greater reduction in HbA1c (−1.28% vs −0.83%), along with significant improvements in fasting and postprandial glucose levels and body weight. The combination therapy was well-tolerated and associated with fewer adverse events.30 Similarly, in a multicenter study, Hong et al. reported that patients treated with the dapagliflozin/linagliptin FDC experienced significantly greater HbA1c reductions than those receiving linagliptin plus placebo, with a mean between-group difference of −0.88% at 24 weeks. Moreover, 44.8% of patients in the FDC group achieved HbA1c levels <7% compared with 18.6% in the control group, with no reported cases of symptomatic hypoglycemia in the FDC-treated cohort.31 

This study provides valuable insights from a large nationwide sample of clinicians, and the inclusion of diverse practice settings enhances the applicability of the findings to routine clinical care. However, the cross-sectional and self-reported nature of the survey introduces the possibility of recall and response bias, and the absence of patient-level data or objective clinical outcomes precludes causal inference or longitudinal assessment. Additionally, variations in regional practice patterns and the descriptive statistical approach may limit broader generalizability and deeper analytical interpretation. 
4. Conclusion

This survey underscores the substantial burden of HF among patients with T2DM and the expanding role of SGLT2i in routine care. Treatment intensification with SGLT2i is frequently required to achieve glycemic targets, with dapagliflozin being the most commonly preferred agent. Clinicians report consistent improvements in HbA1c, systolic blood pressure, and cardio-renal outcomes, along with pleiotropic benefits beyond glycemic control. Combination strategies, particularly SGLT2i plus DPP-4i regimens and FDC, are widely preferred, supporting patient-centered management with acceptable safety through regular monitoring.
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