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Abstract 

Objective: The current survey-based study aims to gather expert opinion regarding the prescription 

practice of sodium-glucose cotransporter-2 inhibitors (SGLT2i) and its combination with a special 

focus on dapagliflozin treatment for managing uncontrolled type 2 diabetes mellitus (T2DM) in Indian 

settings.  

Methodology: The cross-sectional survey utilized a 24-item, multiple-response questionnaire to gather 

expert opinions from specialists with expertise in managing diabetes. The survey encompassed 

questions about current prescription practices, clinical observations, preferences, and experiences 

related to the use of SGLT2i and combination in routine settings for diabetes management. 

Result: According to 57% of clinicians, 26-40% of patients needed SGLT2 inhibitors as a monthly 

add-on to meet their glycemic target. Majority (92.37%) of the clinicians reported dapagliflozin as the 

commonly prescribed SGLT2i. Nearly 61% of the clinicians reported a reduction in HbA1c by 1 to 

1.5% with SGLT2i treatment after three months. More than half (68.32%) of the clinicians reported 

prescribing a combination of SGLT2i + dipeptidyl peptidase 4 inhibitor (DPP4i) to patients with 

uncontrolled T2DM, and patients with cardiovascular (CV) and renal comorbidities. According to 52% 

of the clinicians, 21 to 30% of the patients required a combination of SGLT2i + DPP4i. Half (50%) of 

the clinicians reported that they preferred SGLT2i + DPP4 inhibitor in T2DM patients with CV 

comorbidities. About 46% of the clinicians opined empagliflozin + linagliptin as the preferred SGLT2i 

+ DPP4i combination in T2DM patients with renal comorbidities. 

Conclusion: The survey highlighted the widespread use of SGLT2 inhibitors, particularly 

dapagliflozin, and their efficacy in reducing HbA1c levels. Combination therapy with SGLT2 inhibitors 

and DPP4i is favored for uncontrolled T2DM, CV, and renal comorbidities. 

 
Keywords: Dapagliflozin, type 2 diabetes mellitus, sodium-glucose cotransporter-2 inhibitors, 

dipeptidyl peptidase 4 inhibitors 

 

Introduction 

Managing type 2 diabetes mellitus (T2DM) presents persistent challenges due to its chronic 

nature and the intricate complexities involved in treatment and care. The global incidence of 

T2DM is estimated to reach 7079 cases per 100,000 individuals, reflecting a continuous 

upward trend across all regions [1]. Asia has 60% of global diabetes cases, with a substantial 

disease burden noted in China (139.9 million) and India (65 million). South Asians, 

particularly the Indian population, possess elevated T2DM risk compared to ethnic 

Europeans [2]. According to the latest edition of the International Diabetes Federation 

Diabetes Atlas, diabetes prevalence stood at 10.5%, 8.8%, and 9.6% globally, in Southeast 

Asia, and India respectively in 2021. By 2045, these figures are projected to rise to 12.5%, 

11.5%, and 10.9% respectively [3]. In India, more than half of T2DM patients fail to achieve 

the recommended glycemic control target which is referred to as glycated hemoglobin 

(HbA1c) 7%, as per the American Diabetes Association while the American College of 

Endocrinologists set it at 6.5% [4]. Due to the progressive nature of T2DM, treatment 

adjustments are often necessary to sustain glycemic control. The association of various 

existing medications with adverse effects such as hypoglycemia and weight gain underscore 

the urgent need for innovative therapeutics that offer improved risk/benefit profiles [5]. 

Sodium-glucose cotransporter-2 inhibitors (SGLT2i), the newest FDA-approved class of 

anti-hyperglycemic agents, act by decreasing renal tubular glucose reabsorption, thereby  
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lowering blood glucose levels without triggering insulin 

release. Additionally, they offer favorable effects on blood 

pressure and weight [6]. These inhibitors are suggested as 

additional oral antidiabetic medications (OADs) for 

individuals diagnosed with T2DM who concurrently 

experience heart failure, atherosclerotic cardiovascular (CV) 

conditions, or chronic kidney disease [7]. Studies have shown 

that SGLT2i not only decreases the risk of hypoglycemia 

but also positively impacts body weight, blood pressure, 

dyslipidemia, and fatty liver disease. Promising findings 

regarding the CV and renal safety of these drugs have 

emerged from several clinical investigations [8, 9]. 

The FDA has approved three SGLT2 selective inhibitors- 

dapagliflozin, canagliflozin, and empagliflozin - for mono, 

dual, and triple therapy. However, it is observed that 

canagliflozin and sotagliflozin exhibit weak selectivity for 

SGLT2i [6, 10]. GLT2i are favored due to their minimal risk 

of hypoglycemia, especially when combined with other 

glucose-lowering agents. Combining SGLT2i with DPP-4i 

is particularly advantageous. DPP4i, known for its rare 

adverse effects like weight gain and hypoglycemia, 

complements SGLT2i well [11]. SGLT2i acts by increasing 

urinary glucose excretion independently of insulin, while 

DPP-4i improves glucose homeostasis by enhancing insulin 

secretion and reducing glucagon secretion in a glucose-

dependent manner. This combination presents an effective 

and safe treatment for hyperglycemia in patients with sub-

optimally controlled T2DM, leveraging the complementary 

mechanisms of action of both drugs [12]. 

Dapagliflozin, a commonly prescribed SGLT2i, improves 

blood glucose control by reducing both fasting and post-

meal glucose levels. It is a valuable medication that can be 

used either alone in patients unable to tolerate metformin or 

in combination with other antidiabetic drugs. By inhibiting 

SGLT2, dapagliflozin decreases hyperglycemia, increases 

glucose excretion in the urine, and induces mild diuresis [13, 

14]. It is effective as a standalone treatment and as an 

additional treatment for patients experiencing inadequate 

glycemic control [15]. According to a survey-based study, 

98% of physicians agree that dapagliflozin is cost-effective, 

and has ideal characteristics of an ideal SGLT2i. They 

highlight its metabolic advantages, cardio protective 

properties, and nephron protection [16]. In another survey 

study, the clinical benefits of dapagliflozin and its fixed-

dose combinations in patients with T2DM and CV or renal 

risks are highlighted. Early initiation and aggressive 

intensification with dapagliflozin fixed-dose combinations 

(FDCs) in T2DM patients are strongly recommended [17].  

The present survey was intended to gather clinicians’ 

perspectives regarding the prescription practice of the 

SGLT2i and its combination with a special focus on 

dapagliflozin for T2DM treatment in Indian settings. 

 

Methodology 

A cross sectional, multiple-response questionnaire based 

survey among physicians specialized in managing T2DM in 

the major Indian cities from June 2023 to December 2023. 

 

Questionnaire 

The questionnaire booklet titled CROWN-3 (Clinical 

Experience of Indian Clinicians on T2DM Management 

and Role of dapagliflozin with linagliptin) study was sent to 

the doctors who were interested to participate. The 

CROWN-3 study comprised 24 questions focused on 

current feedback, clinical observations, and experiences of 

specialists in managing diabetes with SGLT2i and its 

combinations. The study was performed after obtaining 

approval from Bangalore Ethics, an Independent Ethics 

Committee which was recognized by the Indian Regulatory 

Authority, Drug Controller General of India. 

 

Participants 
An invitation was sent to professionals across India based 

on their expertise and experience in treating T2DM in the 

month of March 2023 for participation in this Indian survey. 

About 262 clinicians from major cities of all Indian states 

representing the geographical distribution shared their 

willingness to participate and provide necessary data. 

Clinicians had the option to skip any questions they did not 

wish to answer and were instructed to complete the survey 

independently without consulting their colleagues. Written 

informed consent was obtained from all participants before 

the initiation of the study. 

 

Statistical analysis 

The data were analyzed using descriptive statistics. 

Categorical variables were presented as percentages to 

provide clear insight into their distribution. The frequency 

of occurrence and the corresponding percentage were used 

to represent the distribution of each variable. Graphs were 

created to visualize the distribution of the categorical 

variables, utilizing Microsoft Excel 2013 (version 

16.0.13901.20400). 

 

Results 

The survey included 262 clinicians, with 51% of them 

reporting that 26 to 50% of the diabetic patients have other 

comorbidities. About 53% of the clinicians opined that 20 to 

40% of the patients require two or more additional drugs 

along with metformin. Nearly 45% of the clinicians reported 

that 25 to 50% of the patients are aware of diabetes as a 

medical condition and its consequences. As reported by 

42% of the clinicians, with the recent advancements in oral 

OADs like DPP4i and SGLT2i, insulin usage has been 

reduced by 25 to 50%. Nearly 45% of the respondents 

reported that 21to 30% of the patients have comorbid 

hypertension. 

 
Table 1: Distribution of responses on the proportion of patients 

requiring addition of SGLT2i for achieving glycemic targets 
 

Percentage of patients Response rate (n=262) 

<10% 4.96% 

11-25% 25.95% 

26-40% 57.25% 

41-50% 11.83% 

 

According to 57% of clinicians, 26% to 40% of patients 

need SGLT2i as an add-on on a monthly basis to meet their 

glycemic target (Table 1). Majority (92.37%) of the 

clinicians reported dapagliflozin as the commonly 

prescribed SGLT2i (Table 2).  
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Table 2: Distribution of responses on the commonly prescribed 

SGLT2i 
 

SGLT2i Response rate (n=262) 

Dapagliflozin 92.37% 

Empagliflozin 5.73% 

Canagliflozin 1.15% 

Remogliflozin 0.76% 

 

More than half (55.34%) of the respondents preferred 

dapagliflozin as an add-on to DPP4i. According to 53% of 

the respondents, CV complications are the most commonly 

reported in uncontrolled T2DM patients. 

According to 89% of clinicians, the prescription of SGLT2i 

is preferred due to the achievement of glycemic targets and 

pleiotropic benefits. Nearly 61% of clinicians reported 

observing a reduction in HbA1c by 1 to 1.5% after three 

months of treatment with SGLT2i (Fig. 1). As reported by 

71% of clinicians, systolic blood pressure is reduced by 5 to 

10 mm Hg with the use of dapagliflozin 10 mg.

 

 
 

Fig 1: Distribution of response on the HbA1c reduction that you observed with SGLT2i after 3 months of treatment 

 

Table 3: Distribution of response on the patient profiles for 

prescribing combination of SGLT2i + DPP4i 
 

Patients profile Response rate (n=262) 

Patients with uncontrolled T2DM 18.7% 

Patients with CV comorbidities 7.63% 

Patients with renal comorbidities 5.34% 

All the above 68.32% 

 

About 40% of clinicians responded that the main pleiotropic 

benefits of SGLT2i offers to patients beyond glycemic 

control are the reduced rate of CV death and hospitalization 

for heart failure. More than half (68.32%) of clinicians 

reported prescribing a combination of SGLT2i + DPP4i in 

patients with uncontrolled T2DM, as well as in patients with 

CV and renal comorbidities (Table 3). As reported by 52% 

of clinicians, 21 to 30% of patients require a combination of 

SGLT2i+ DPP4i (Fig. 2). 

 

 
 

Fig. 2 Distribution of response on the initiation of combination treatment with SGLT2i + DPP4i based on entry HBa1c levels

https://www.endocrinologyjournal.net/


 

~ 23 ~ 

International Journal of Endocrinology Sciences https://www.endocrinologyjournal.net 

According to 55% of the respondents, initiating the 

treatment with a combination of SGLT2i + DPP4i is 

preferred at an HbA1c level >8%. Half (50%) of the 

clinicians reported that they prefer SGLT2i + DPP4i the 

most among T2DM patients with CV comorbidities (Fig. 3). 

About 46% of the clinicians opined that the most preferred 

combination of SGLT2i + DPP4i in T2DM patients with 

renal comorbidities is empagliflozin + linagliptin (Fig. 4). 

 

 
 

Fig 3: Distribution of responses on the preference of different combinations of SGLT2i +DPP4i in T2DM patients with CV co-morbidities 

 

 
 

Fig 4: Distribution of responses on the preference of different combinations of SGLT2i +DPP4i in T2DM patients with renal comorbidities 

 

Around 32% of clinicians reported using linagliptin for 

almost 2 to 3 years. According to 58% of clinicians, about 

11 to 20% of diabetes mellitus patients are on linagliptin. 

Nearly 60% of clinicians opined that a definite improvement 

in estimated glomerular filtration rate (eGFR) was observed 

with linagliptin. According to 67% of clinicians, the most 

common reason for initiating combination therapy is the 

ease of achieving glycemic goals. Approximately 69% of 

clinicians preferred prescribing the combination of 

dapagliflozin + linagliptin fixed-dose combination for 

elderly diabetic patients as well as diabetics with obesity, 

cardiac, and renal complications. Nearly 31% reported 

better glycemic control as the key advantage of the fixed-

dose combination, while 29% reported that the combination 

complements each other as the key advantage. 

 

Discussion 

The present study has emphasized the significant preference 

for SGLT2i and their combination with DPP4i in treating 

patients with T2DM. Effective management of glycemia 

plays a crucial role in averting diabetes-related 

complications, and SGLT2i significantly reduces HbA1c 

levels by enhancing renal glucose excretion. Dapagliflozin, 

as a widely utilized SGLT2i, is approved as monotherapy 

(in cases of metformin intolerance) and as an adjunct to 

combination therapy (alongside other antidiabetic agents, 

including insulin) for glycemic control in T2DM.14  

The present survey has underscored the necessity for 

patients to include SGLT2i monthly in their treatment 

regimen to achieve their glycemic goals. Various studies 

have shown that SGLT2i can reduce HbA1c levels by 0.6 to 

1.2% points when used alone, by 0.5 to 0.9% points when 

added to metformin therapy, and by 0.4 to 0.6 % points 

when added to insulin or other oral anti hyperglycemic 

agents, effectively reaching the patient's glycemic target.18-20 

DeFronzo et al. also indicated that SGLT2i improves 

glycemic control in diabetic patients and also helps in 

increasing glucose resorption by 30%.21 

Current survey respondents reported dapagliflozin as the 

most frequently prescribed SGLT2i. This observation aligns 
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with findings from Fioretto et al., which reported that 

dapagliflozin is a highly selective and reversible inhibitor of 

SGLT2. It is approved for treating adult patients with T2DM 

either as monotherapy in patients' intolerance to metformin 

or as an adjunct to existing antidiabetic medications, 

including insulin, in patients with inadequate control [22]. 

Nicholson et al. indicated that dapagliflozin is the preferred 

SGLT2i for T2DM patients both as monotherapy and 

combination therapy for reducing glycemic levels.23 Mehta 

et al. asserted within the SGLT2i class, dapagliflozin (91%) 

is the preferred option. Additionally, most participants 

favored dapagliflozin in both fixed-dose combinations and 

as an adjunct to DPP4i [17].  

Among those diagnosed with T2DM, there is a notable 

inclination towards developing additional health conditions. 

CV problems emerge as a prominent factor contributing to 

both mortality and morbidity in patients with T2DM. 

Einarson et al. in a comprehensive systematic review 

involving a substantial cohort of 4.5 million individuals with 

T2DM, aimed to determine the prevalence of CV 

complications. Their findings highlighted the widespread 

occurrence of CV problems among patients with T2DM, 

with an estimated overall prevalence of 32%. Similarly, in 

the current study, the majority of clinicians identified CV 

complications as the most frequently reported issue in 

T2DM patients with poorly controlled blood sugar levels 
[24]. 

The current survey reported prescribing SGLT2i not only to 

achieve glycemic control but also to leverage their 

pleiotropic benefits. This is consistent with emerging 

evidence suggesting that SGLT2i offers CV and renal 

protective effects beyond their glucose-lowering 

capabilities. In a retrospective study, Shao et.al reported that 

SGLT2i resulted in better outcomes compared to other 

treatments. Patients using SGLT2i lost more weight, had 

lower blood pressure, and improved liver function. 

Additionally, they demonstrated a lesser decline in kidney 

function compared to those on other medications [25]. Klen et 

al. also reported similar results in their study regarding the 

pleiotropic protective effects of SGLT2i that extend beyond 

their glucose-lowering effects [26]. Kumar et al. found that 

SGLT2i not only improves glycemic control but also 

promotes weight loss, lowers blood pressure, and enhances 

lipid profiles, essential for metabolic health. Additionally, 

these inhibitors exhibit renal protective effects by reducing 

albuminuria and slowing the decline in eGFR, indicating a 

potential role in managing renal dysfunction [27]. 

Current respondents observed a reduction in HbA1c by 1 to 

1.5% with SGLT2i treatment after three months. Mikhail 

et.al reported that all initial trials with SGLT2i were shown 

to be very effective in reducing glycated HbA1c, with an 

average reduction of HbA1c by 0.6-1.2 depending on the 

baseline level [28]. Sosale et al. demonstrated a decrease of 

1.0% in mean HbA1c levels following 3 months of SGLT2i 

therapy [29]. Bashier et al. observed a significant decrease in 

HbA1c levels associated with the utilization of SGLT2i. 

Initially, the mean HbA1c was 8.9±1.7%, which decreased 

to 8±1.5% after 6 months (P = 0.0001) [30]. 

More than half (68.32%) of the current clinicians reported 

prescribing a combination of SGLT2i +DPP4i in patients 

with uncontrolled T2DM, patients with CV, and renal 

comorbidities. Min et al. concluded that SGLT2i and DPP4i 

combination therapy improves glycemic control and reduces 

body weight without increasing the risk of hypoglycemia 

and urinary tract infection (UTI) in patients with 

inadequately controlled T2DM [12]. Similarly, Chadha et al. 

demonstrated that the combination of DPP4i + SGLT2i 

effectively manages T2DM in Asian Indian patients, 

addressing multiple pathophysiological aspects without 

increasing hypoglycemia risk. It provides meaningful 

glycemic control, improves metabolic profiles, and is 

preferred for patients at higher CV and kidney disease risk. 

Overcoming clinical inertia and ensuring long-term 

adherence is essential for optimizing outcomes with this 

therapy [31]. Gupta et al. concluded that in T2DM patients 

with comorbidities, a combination of SGLT2i and DPP4i is 

safe, well-tolerated, and has been efficacy and cardio-renal 

safety [32]. 

Studies have shown that combining DPP4i and SGLT2i 

offered improved glycemic control in T2DM patients due to 

their complementary mechanisms. When adding an SGLT2i 

to existing DPP4i therapy, it enhances glucose control while 

minimizing adverse effects like hypoglycemia, weight gain, 

and heart failure risk. Conversely, when adding a DPP4i to 

ongoing SGLT2i therapy, it may decrease endogenous 

glucose production and enhance the glucose-lowering effect 

of SGLT2i. Hence, clinicians prefer this combination for 

uncontrolled T2DM patients to optimize treatment outcomes 
[33-35]. Similar preferences were also observed in the present 

survey. 

Combining SGLT2i and DPP4i in T2DM patients with CV 

disease may offer synergistic benefits, including reduced 

hospitalization for heart failure, improved renal outcomes, 

and lowered risk of major adverse cardiac events (MACE) 

and CV death. Studies on SGLT2i have consistently shown 

these benefits, with some differences observed among 

individual agents like empagliflozin and canagliflozin. 

Additionally, the CREDENCE study has highlighted the 

significant improvement in renal outcomes with 

canagliflozin in advanced kidney disease. Combining these 

agents could provide a comprehensive approach to 

managing T2DM and its CV and renal complications [31, 36-

38]. Similar results are also observed in the present study.  

According to the current respondents, the preferred SGLT2i 

+DPP4i in T2DM patients with renal comorbidities is 

empagliflozin + linagliptin. In line with this finding, 

Hussain et al. found that both empagliflozin and 

dapagliflozin demonstrated excellent efficacy and safety 

profiles. These agents should be considered as add-on 

therapy in patients with T2DM taking conventional first line 

OADs [8]. Varshney et al. observed that by increasing the 

glucose excretion in the urine, dapagliflozin and 

empagliflozin enhance the glycemic control. Additionally, 

the diuretic actions of these medications lower blood 

pressure and body weight [32]. 

The present survey has highlighted the effectiveness of 

dapagliflozin + linagliptin FDC in elderly diabetic patients 

and those with obesity, cardiac, and renal complications. 

This combination offers superior glycemic control and 

mutually complements the mechanisms of action [40]. Shi et 

al. in their comparative analysis revealed that dapagliflozin 

at a dosage of 10 mg provided greater protection compared 

to empagliflozin and placebo. This superiority of 

dapagliflozin is attributed to the inclusion of a large number 

of patients with heart failure with preserved ejection fraction 

in empagliflozin studies, who often presented with multiple 

comorbidities such as obesity, hypertension, and atrial 

fibrillation [41]. 
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The current survey offers valuable insights for clinicians 

aiming to optimize treatment strategies and patient care for 

T2DM. A significant strength lies in the utilization of a 

meticulously designed and validated questionnaire for data 

collection from clinicians. However, it is crucial to 

acknowledge certain limitations inherent in the survey 

methodology. The reliance on expert opinion may introduce 

bias, as varied perspectives and preferences among 

clinicians could potentially influence the reported results. 

Thus, it is imperative to exercise caution when interpreting 

these findings. It is important to note that the survey might 

not fully capture evolving trends or emerging evidence in 

diabetes management, particularly about the use of SGLT2i 

and its combination. It is essential to consider these 

limitations when interpreting the findings. Prospective trials 

or real-world observational studies are warranted to 

corroborate the survey results and provide a more 

comprehensive understanding of optimal treatment 

approaches. 

 

Conclusion 

The current survey corroborated the clinical use of SGLT2i, 

particularly dapagliflozin, in reducing HbA1c levels. The 

survey highlighted the benefits of combination therapy with 

SGLT2i and DPP4i for uncontrolled T2DM, CV, and renal 

comorbidities, showcasing their role in comprehensive 

diabetes management. 
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