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Abstract 

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

practice of triple combination oral antidiabetic (OAD) treatment for the management of uncontrolled 

type 2 diabetes mellitus (T2DM) with a special focus on vildagliptin + dapagliflozin + metformin in 

Indian settings.  

Methodology: The cross-sectional survey utilized a 25-item, multiple-response questionnaire to gather 

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

questions pertaining to current prescription practices, clinical observations, preferences, and 

experiences related to the use of vildagliptin + dapagliflozin + metformin in routine settings for 

diabetes management. 

Results: About 65% of clinicians preferred initiating gliptin + SGLT2i + metformin as a triple-drug 

fixed OAD combination therapy. According to 28% of the clinicians, the major advantage of the fixed-

dose combination of dipeptidyl peptidase-4 inhibitors (DPP4i) + sodium-glucose cotransporter-2 

inhibitors (SGLT2i) + metformin was better glycemic control, while 27% reported it as body weight 

reduction with a lower risk of hypoglycemia, and 25% reported that it offers end-organ protection to 

patients. As reported by 67% of the respondents, the advantages of vildagliptin + dapagliflozin + 

metformin over glimepiride + metformin + pioglitazone include better hemoglobin A1C (HbA1c) 

reduction, less weight gain, fewer hypoglycemia episodes, end-organ protection, and beta-cell 

preservation. Approximately 40% of clinicians observed a 1 to 1.5% HbA1c reduction with the use of 

vildagliptin + dapagliflozin + metformin therapy. Around 46% of clinicians reported a weight reduction 

of 2 to 3 kg following vildagliptin + dapagliflozin + metformin therapy. Approximately 50% of 

respondents noted that the incidence of glycemic variability with vildagliptin + dapagliflozin + 

metformin was rare. 

Conclusion: The survey findings highlighted clinicians' preference for gliptin + SGLT2i + metformin 

as a triple-drug fixed oral antidiabetic combination therapy, noting significant advantages such as 

improved glycemic control, reduced hypoglycemia risk, and enhanced end-organ protection. Moreover, 

the survey noted the superior efficacy of vildagliptin + dapagliflozin + metformin over alternative 

combinations, demonstrating notable reductions in HbA1c levels, weight, and incidence of 

hypoglycemia, along with beta-cell preservation. 

 
Keywords: Diabetes, type 2 diabetes mellitus, vildagliptin, metformin, dapagliflozin 

 

Introduction 

The prevalence of type 2 diabetes mellitus (T2DM) has almost doubled since 1980, rising 

from 4.7% to 8.5% in the adult population [1]. T2DM affects an estimated 462 million people 

globally, with low- and middle-income countries witnessing the highest growth rates. In 

India, T2DM poses a significant burden, with 77 million individuals affected, ranking second 

globally in T2DM cases. This number was expected to surpass 134 million by 2045 [2, 3]. The 

increasing burden of T2DM was closely linked to the rising prevalence of overweight/obesity 

and unhealthy lifestyles in developing economies like India. The country faces substantial 

challenges in diabetes prevention and management, ranging from a lack of multisectoral 

approaches to limited access to healthcare and affordable medicines [4, 5]. 
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In India, over half of T2DM, patients fail to reach the 

recommended target HbA1c level of ≤7% (53 mmol/mol), 

emphasizing the need for improved diabetes management 

strategies. 

Current medications, while effective, often come with 

drawbacks such as hypoglycemia and weight gain, 

underscoring the demand for innovative drugs with an 

improved risk/benefit profile [6]. Combination therapies, 

integrating various classes of medications such as 

biguanides, sulfonylureas (SUs), meglitinides, 

thiazolidinediones (TZDs), dipeptidyl peptidase-4 inhibitors 

(DPP-4i), sodium-glucose cotransporter-2 (SGLT-2) 

inhibitors, alpha-glucosidase inhibitors, and oral glucagon-

like peptide 1 (GLP-1) receptor agonists, hold significant 

promise in optimizing T2DM management, offering 

improved glycemic control and reduced risk of 

complications [7]. 

For patients who are intolerant to metformin or experiencing 

side effects from metformin monotherapy, fixed-dose 

combinations (FDCs) containing various oral antidiabetic 

drugs (OADs) are often prescribed. For instance, combining 

metformin with a DPP-4 inhibitor is a common and safe 

alternative. Moreover, adding a third agent can enhance 

treatment efficacy, addressing challenges in T2DM 

management and ultimately improving patient outcomes [7, 8, 

9]. 

SGLT-2 inhibitors are the latest oral antidiabetic (OAD) 

medications recommended for patients with T2DM who 

have heart failure, atherosclerotic cardiovascular disease, 

and chronic kidney disease. These medications not only 

reduce hypoglycemia but also improve body weight, blood 

pressure, dyslipidemia, and fatty liver disease. 

Dapagliflozin, a commonly prescribed SGLT-2 inhibitor, 

effectively lowers blood glucose levels by reducing fasting 

and post-meal glucose levels. Additionally, dapagliflozin is 

approved for managing heart failure in adults [10, 11]. 

Vildagliptin, a potent and selective inhibitor of DPP-4, 

operates through a reversible and competitive mechanism of 

action. It enhances pancreatic islet cell responsiveness to 

glucose, thereby increasing the levels of incretin hormones. 

Vildagliptin has demonstrated efficacy in reducing HbA1c 

levels in T2DM patients when used in combination with 

metformin, pioglitazone, or insulin. Furthermore, it is 

generally well tolerated whether administered alone or in 

combination with other antidiabetic treatments [12]. 

The integration of a triple-drug combination has emerged as 

a promising strategy in the effective management of T2DM, 

aiming to address both fasting and post-prandial blood 

glucose levels, ultimately influencing HbA1c values.13,14 

Guidelines suggest a triple combination of OADs as an 

effective alternative before the initiation of insulin for the 

treatment of T2DM. The triple-drug combination of 

vildagliptin + dapagliflozin + metformin holds the potential 

to improve glycemic control and delay or prevent 

microvascular and cardiovascular complications.15 The 

present survey was intended to gather clinicians’ 

perspectives regarding the prescription practice of the OAD 

of the triple combination of vildagliptin + dapagliflozin + 

metformin 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 OPTIMUM (OAD 

perspectives of Indian Clinicians in Managing Uncontrolled 

Diabetes Mellitus) study was sent to the doctors who were 

interested to participate. The 25-question survey focused on 

gathering expert opinions regarding current feedback, 

preferences, clinical observations, and experiences of 

specialists in managing uncontrolled T2DM, with a 

particular emphasis on the fixed-dose combination of oral 

antidiabetic drugs, especially the triple combination of 

vildagliptin + dapagliflozin + metformin. 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 616 clinicians from major cities of all Indian states 

representing the geographical distribution shared their 

willingness to participate and provide necessary data. They 

were explicitly instructed to provide individual responses 

without consulting their colleagues. Written informed 

consent was obtained from all participants before the study 

commenced. 

 

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 involved 616 clinicians, with 43% of them 

reporting that 20 to 25% of diabetic individuals have HbA1c 

levels (>10%). The majority (74.51%) of clinicians opined 

that the lack of awareness of early screening among patients 

contributes to high HbA1c levels at the time of diagnosis. 

According to 52% of clinicians, both genders exhibit high 

HbA1c levels. About 34% of clinicians reported high 

HbA1c levels in the rural population, while 37% reported 

the same in the urban population. Around 46% of clinicians 

responded that the incidence of high HbA1c levels among 

young T2DM individuals at the time of diagnosis was 20%, 

while 40% of clinicians responded to it as 30%. According 

to 46% of clinicians, around 30% of elderly T2DM patients 

have high HbA1c levels at the time of diagnosis. 

Majority (64.45%) of the clinicians cited non-adherence to 

therapy, adverse events related to medication, and 

medication costs as reasons for uncontrolled HbA1c. 

Additionally, 80% of respondents expressed that point-of-

care instruments for measuring HbA1c are not 

recommended for individuals with high HbA1c levels. 

About 74% of clinicians emphasized the importance of 

achieving good glycemic control in the first year of 

treatment. Nearly half (49%) of clinicians reported initiating 

insulin instead of triple fixed-dose combination oral 

antidiabetic therapy in 11-20% of patients with high HbA1c. 
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As reported by 63% of clinicians, the limitations of 

initiating insulin over triple oral antidiabetic therapy include 

patient non-compliance, risk of hypoglycemia, insulin 

injections, and therapy costs. Furthermore, approximately 

65% of clinicians preferred initiating a triple-drug fixed 

combination therapy comprising gliptin + SGLT2i + 

metformin (Figure 1). According to 28% of the clinicians, 

the advantage of the fixed-dose combination of DPP4i+ 

SGLT2i+ metformin was better glycemic control, 27% of 

them reported that it reduces body weight with less risk of 

hypoglycemia and 25% reported that it offers end-organ 

protection to the patients (Table 1). 

 

 
 

Fig 1: Distribution of responses on the preferences to initiate gliptin+ SGLT2i+ metformin as a triple-drug fixed OAD combination therapy 

 
Table 1: Distribution of responses on the advantages of fixed dose combination of DPP4i+ SGLT2i+ metformin 

 

Advantages Response rate (n = 616) 

Better glycaemic control 28.08% 

Reduces body weight with less risk of hypoglycaemia 26.79% 

Offers end organ protection 24.84% 

Improves patient compliance 16.72% 

All of the above 3.41% 

Unprescribed 0.16% 

 

About 43% of clinicians reported observing 2 to 3 kg of 

weight gain in patients after 12 months of treatment with 

glimepiride + metformin + pioglitazone. Nearly 50% of 

clinicians opined that after 12 months of treatment with this 

fixed-dose combination therapy, the incidence of 

hypoglycemia episodes ranged from 6 to 10% in patients. 

According to 31% of clinicians, the fixed-dose combination 

of vildagliptin + dapagliflozin + metformin was preferred 

for long-standing T2DM in young individuals. Additionally, 

76% of clinicians reported that vildagliptin + dapagliflozin + 

metformin offers good glycemic control in both the genders. 

As reported by 67% of respondents, the advantages of 

vildagliptin + dapagliflozin + metformin over glimepiride + 

metformin + pioglitazone include better reduction in 

HbA1c, less weight gain, fewer hypoglycemia episodes, 

end-organ protection, and beta-cell preservation (Figure 2). 

Approximately 40% of clinicians observed a reduction in 

HbA1c ranging from 1 to 1.5% with the use of vildagliptin + 

dapagliflozin + metformin therapy (Table 2). Around 46% 

of clinicians reported a reduction in weight ranging from 2 

to 3 kg with vildagliptin + dapagliflozin + metformin 

therapy (Figure 3). 
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Fig 2: Distribution of responses on the advantages of vildagliptin + dapagliflozin + metformin over glimepiride + metformin + pioglitazone 

 
Table 2: Distribution of responses on the HbA1c reduction observed with vildagliptin + dapagliflozin + metformin therapy 

 

HbA1c level (in percentages) Response rate (n = 616) 

0.5%- 1% 10.06% 

1%-1.5% 40.26% 

1.5%-2% 35.71% 

>2% 13.8% 

Do not use 0.16% 

 

 
 

Fig 3: Distribution of responses on the weight reduction observed with vildagliptin + dapagliflozin + metformin 

 

About 38% of clinicians preferred the combination of 

vildagliptin + dapagliflozin + metformin for patients with 

stage 2 chronic kidney disease (CKD). Additionally, 35% of 

clinicians stated that they initiate vildagliptin + 

dapagliflozin + metformin in approximately 8 to 10 

individuals per month. According to 50% of respondents, 

the incidence of glycemic variability with vildagliptin + 

dapagliflozin + metformin was rare (Table 3). Furthermore, 

the majority (63.96%) of respondents reported conducting 

patient education programs for individuals with high HbA1c 

(>10%) once a month. 

 

Table 3: Distribution of responses on the incidence of glycemia 

variability with vildagliptin + dapagliflozin + metformin 
 

Incidence of glycaemic variability Response rate (n = 616) 

Very rare 35.06% 

Rare 50.32% 

Frequently observed 14.45% 

Not used 0.16% 

 

Discussion 

The survey findings underscored the preference for the 

vildagliptin + dapagliflozin + metformin combination in 
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managing uncontrolled T2DM. The study has also 

highlighted the importance of achieving target HbA1c levels 

and the lack of awareness among patients regarding this 

crucial aspect. HbA1c serves as a reliable indicator of 

chronic glycemia and was closely linked to the risk of long-

term diabetes complications. Therefore, it was currently 

regarded as the preferred test for monitoring and managing 

diabetes over the long term. Maintaining HbA1c levels <7% 

is crucial, as higher levels can indicate the presence of 

diabetes [16]. Borgharkar et al. reported a high burden of 

uncontrolled diabetes, with 76.6% of patients having poor 

glycemic control (HbA1c ≥7%; 53mmol/mol) [6]. The 

present survey has also reported similar findings regarding 

the increased HbA1c level in T2DM patients.  

Majority of the current survey respondents indicated that 

both genders have high HbA1c levels >10%, with this trend 

being more prevalent in urban areas. However, there are 

contradictory findings regarding the association between 

gender and HbA1c levels. A recent Turkish-based 

retrospective study by Gülsen et al. reported that HbA1c 

levels were significantly higher in males than females 

(p<0.001) across all age groups and were positively 

associated with age for both genders [17]. Conversely, a study 

conducted by Alzahrani et al. found significantly higher 

levels of HbA1c in women compared to men [18]. 

Most of the present survey respondents preferred initiating 

insulin over triple fixed-dose combination therapy. 

Consistent with this finding, Peyrot et al. reported a 

preference for initiating insulin over triple fixed-dose 

combination OAD therapy in a specific patient group. The 

challenges associated with insulin initiation, including non-

compliance, the risk of hypoglycemia, discomfort from 

injections, and treatment costs highlighted by the authors 

align with the limitations noted in the present survey [19, 20]. 

Majority of the survey respondents preferred gliptin + 

SGLT2i + metformin as a triple-drug fixed OAD 

combination therapy for managing HbA1c among diabetic 

patients. Similarly, a meta-analysis by Khan et al. showed 

that patients receiving metformin-based combination 

therapy had greater improvement in glycemic control, as 

measured by HbA1C, compared to those receiving 

metformin alone [21]. According to Sahay et al., triple 

combination therapy with gliptin (sitagliptin) + SGLT2i 

(dapagliflozin) + metformin is significantly more effective 

in achieving glycemic control compared to dual 

combination therapy taken once daily. The triple 

combination therapy did not result in any significant safety 

concerns [22]. Phung et al. found that metformin-based 

combination therapies with gliptins and SGLT2i 

significantly reduced HbA1c in T2DM patients [23]. 

Vashisht et al. concluded that metformin combination with 

SGLT2i and gliptins was associated with lower risks of 

hypoglycemia. Similarly, Hung et al. in a meta-analysis, 

suggested that combination therapy with metformin + 

DPP4i+ SGLT2i does not increase the risk of hypoglycemia 

in patients with untreated T2DM [24]. Additionally, as stated 

in the study by Chadha et al., this combination therapy has 

been associated with improvements in glycemia and 

adiposity, as well as a reduction in metabolic and vascular 

risk [25]. These findings align with similar results reported in 

the current survey.  

The participants in the current survey reported that patients 

undergoing a 12-month treatment with the combination of 

glimepiride + metformin + pioglitazone experienced weight 

gain. Diabetes, being a progressive condition, often requires 

multiple therapies and combinations for effective blood 

glucose control. However, the inclusion of pioglitazone in 

OAD regimens may lead to side effects such as weight gain. 

In concurrence with this finding, Aghamohammadzadeh et 

al. reported that while pioglitazone significantly decreases 

HbA1c and triglyceride levels, its association with weight 

gain could limit its overall utility [26]. 

The present survey has also highlighted the positive effects 

of the combination of vildagliptin with metformin and 

dapagliflozin on HbA1c and weight reduction. Escaño et al. 

concluded that vildagliptin has better glycemic control and 

weight reduction effects [27]. Similar results were reported by 

Joen et al., where the combination of vildagliptin+ 

dapagliflozin+ metformin was found to be more effective in 

reducing HbA1c and weight gain compared to glimepiride, 

metformin, and pioglitazone [28]. 

The survey respondents also noted that the incidence of 

glycaemia variability with vildagliptin + dapagliflozin + 

metformin is rare. However, there is a lack of studies 

specifically on the triple combination of vildagliptin with 

metformin and dapagliflozin. Whereas there are studies on 

dual therapy showing the effectiveness of vildagliptin in 

controlling glycemic levels in T2DM patients. For instance, 

Kalra et al. reported that vildagliptin reduces HbA1c levels 

in T2DM patients, whether used as monotherapy or in dual 

or triple combination therapy. It also reduces the mean 

amplitude of glycemic excursion (MAGE), has a lower risk 

of hypoglycemia, and is weight-neutral. Early combination 

therapy with vildagliptin and metformin has proven 

effective and well-tolerated in T2DM patients, irrespective 

of age or ethnicity [7]. 

A randomized study by Gautam et al. reported that the 

combination of dapagliflozin and vildagliptin has reduced 

HbA1c, fasting blood glucose, and postprandial blood 

glucose levels, with the add-on treatment of vildagliptin 

showing more pronounced effects than dapagliflozin alone 

after a 24-week intervention [29]. In another study, Tura et 

al., reported that vildagliptin as monotherapy has improved 

the glycemic level (p<0.01) [30]. Additionally, Mathew et al. 

found that the dual combination of vildagliptin with 

metformin provided greater and durable long-term benefits 

compared to initial metformin monotherapy for patients 

with newly diagnosed type 2 diabetes [31]. Agrawala et al. 

reported that the vildagliptin-dapagliflozin fixed-dose 

combination is a promising treatment option for a broad 

range of Indian T2DM patients. They suggested that patients 

taking two OADs and experiencing uncontrolled HbA1c 

levels >8% might be suitable candidates for initiating 

vildagliptin-dapagliflozin fixed-dose combination therapy 
[32]. Vildagliptin offers several therapeutic advantages and 

can serve as an effective combination OAD drug for the 

management of T2DM. The present study holds significant 

relevance in understanding prescription patterns, particularly 

considering the limited literature available on the triple 

combination of vildagliptin, dapagliflozin, and metformin. 

The survey findings underscore the significance of early 

screening and personalized therapeutic approaches to 

address the complex challenges associated with glycemic 

control and shed light on notable trends in prescription 

practices for diabetes management. A notable strength of the 

survey lies in its utilization of a well-designed and validated 

questionnaire for data collection from clinicians. However, 

it is essential to acknowledge certain limitations inherent to 
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the survey methodology. Relying solely on expert opinions 

introduces the potential for bias, given the diverse 

perspectives and preferences among clinicians, which may 

have influenced the reported results. Hence, it is crucial to 

consider these limitations when interpreting the findings. 

Furthermore, the survey may not capture emerging trends or 

new evidence in diabetes management. Therefore, 

prospective trials or real-world observational studies are 

needed to validate the survey results and offer a more 

comprehensive understanding of optimal treatment 

approaches. 

 

Conclusion 

The survey highlighted clinicians' preference for gliptin + 

SGLT2i + metformin as a triple-drug fixed OAD 

combination therapy, citing significant advantages such as 

improved glycemic control, reduced hypoglycemia risk, and 

enhanced end-organ protection. The study also noted the 

superior efficacy of vildagliptin + dapagliflozin + metformin 

compared to other combinations, showcasing the advantages 

such as beta-cell preservation and substantial reductions in 

HbA1c levels, weight, and incidence of hypoglycemia. 
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