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ABSTRACT

Background: With the increasing prevalence of type 2 diabetes mellitus (T2DM) and its associated comorbidities and complications, it has
become increasingly important to adopt combination therapies with extra-glycemic benefits. A physician's perspective is crucial to ensure the
relevance of therapy, maximize benefits, and manage risks. This study aims to evaluate the practicality of the triple fixed-dose combination (TFDC)
of Dapagliflozin, Sitagliptin, and Metformin (Dapa+Sita+Met) in managing T2DM in India. Methods: A quantitative, cross-sectional survey was
conducted among Indian physicians specializing in T2DM management. The survey included 16 questions evaluating the utility of the TFDC of
Dapa+Sita+tMet. Physicians' responses were analyzed to assess their views on glycemic control, cardiovascular health, patient adherence, and
overall treatment efficacy. Results: The survey collected responses from 215 physicians from different regions of India. Of the respondents, 202
(93.9%) agreed that the TFDC effectively improves glycemic control, and 202 (95.8%) acknowledged its overall efficacy. The combination was
considered well-tolerated by 180 (83.7%) participants, which aligns with its safety profile reported in clinical trials. Notably, 209 (97.2%)
physicians appreciated the reduced pill burden associated with the TFDC. Nearly 95% (N=202) of the respondents positively acknowledged TFDC
for its cardiovascular safety. About 79.5% (N=176) highlighted compliance, efficacy, safety, and reduced pill burden as key benefits of TFDC.
Conclusion: This study highlights physicians' perspectives on the effectiveness of the TFDC of Dapa-+Sita+Met in managing T2DM. Physicians
agree that the TFDC combination provides glycemic control, confers cardiovascular safety, reduces pill burden, and enhances patient compliance.

KEYWORDS

Triple fixed-dose combinations, Dapaglifiozin, Sitagliptin, Metformin, Type 2 diabetes, Survey

INTRODUCTION

The prevalence of T2DM is 11.4% in India, and it is associated with
significant morbidity and mortality due to micro and macrovascular
complications [1]. The primary treatment approach for diabetes
management often begins with monotherapy; however, this approach
fails in approximately 45% of patients [2]. The stepwise approach in
diabetes management leads to clinical inertia and a lack of
individualisation, further delaying effective glycemic control and
contributing to long-term complications [3].

Polypharmacy can complicate diabetes management by increasing the
pill burden, which may reduce patient compliance due to higher costs
and the difficulty of adhering to multiple medications [4]. As a result,
combination therapies are becoming increasingly relevant for
improving glycemic control and reducing complications.
Combination therapy is advantageous because it offers a synergistic
effect by utilising complementary mechanisms of action, leading to
more effective glycemic control [5].

Among the existing classes of anti-diabetic drugs, Biguanides,
dipeptidyl peptidase-4 inhibitors (DPP4i), and sodium-glucose co-
transporter-2 inhibitors (SGLT2i) have demonstrated notable
effectiveness in treating diabetes, particularly by addressing the
management of known comorbidities. An expert consensus has
recently highlighted the significant role of SGLT2i and DPP4i fixed-
dose combinations (FDCs) in people with T2DM in the Indian setting.
This combination therapy offers safe, rapid, and sustained glycemic
control, improving insulin resistance and beta-cell function [6].

The complementary mechanisms of action of Dapagliflozin and
Sitagliptin improve cardiac function by mitigating adverse cardiac
remodelling. They confer renoprotection by reducing glomerular
hyperfiltration and lowering oxidative stress, which reduces the risk of
progression to chronic kidney disease. They also improve endothelial
function and reduce oxidative stress and inflammation markers,

improving microvascular integrity [7].

Despite the existing clinical trials, studies on the real-world
application of this triple FDC are lacking. A physician's perspective is
vital to ensure the relevance of therapy in each case, maximise benefits,
and manage risks. In the current survey, physicians, particularly those
managing diabetes, have provided their opinions, which are invaluable
for understanding this TFDC of Dapagliflozin, Sitagliptin and
metformin in T2DM management.

METHODOLOGY

Study Design

This was a qualitative, cross-sectional, questionnaire-based survey
aimed at understanding Indian practitioners' current practices in
managing T2DM, specifically focusing on the triple fixed-dose
combination (TFDC) of Dapagliflozin, Sitagliptin, and metformin.
The study was conducted using the Delphi method, a structured
communication technique originally developed as a systematic,
interactive forecasting method that relies on a panel of experts.

Participant Selection and Data Collection

The participating physicians were chosen based on their expertise,
years of experience, specialisation in endocrinology or diabetes, and
involvement in clinical practice or research. Data collection took place
between November and December 2023. Of the 262 physicians,
responses were received from 215 physicians. The cohort included 15
cardiologists, 84 consultant physicians, 70 diabetologists, 37
endocrinologists, and nine general physicians.

Survey Design

The survey was designed to gather detailed information on patient
selection, user-friendliness, efficacy, safety, and tolerability of the
TFDC. The questionnaire comprised 16 questions, employing
quantitative (Likert scale) and qualitative (open-ended) formats to
provide a comprehensive understanding of physician perspectives.
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The survey questionnaire (Q1-Q16) is presented in Table S1. The
Likertscaleis from 1 to 5: 1-strongly disagree, 2-disagree, 3-neutral, 4-
agree, 5-strongly agree.

RESULTAND DISCUSSION

The survey responses from 215 physicians across 17 regions of India
provides insights into the current practices and perceptions regarding
the use of the TFDC of Dapagliflozin, Sitagliptin and metformin in
managing T2DM (Figure 1). The current survey covered 17 regions
across India, with varying participants from each region (Table 1).

Table 1: Region-wise distribution of the survey participants

Region Number of respondents
Andhra Pradesh 8 (3.7%)
Assam 3 (1.4%)
Bihar 1 (0.5%)
Chandigarh 1 (0.5%)
Chhattisgarh 5(2.3%)
Delhi 9 (4.2%)
Goa 2 (0.9%)
Gujarat 10 (4.7%)
Haryana 5(2.3%)
Jammu and Kashmir 1 (0.5%)
Jharkhand 1 (0.5%)
Karnataka 29 (13.6%)
Kerala 4 (1.9%)
Madhya Pradesh 7 (3.3%)
Maharashtra 35 (16.4%)
Odisha 16 (7.5%)
Punjab 5(2.3%)
Rajasthan 5(2.3%)
Tamil Nadu 18 (8.4%)
Telangana 16 (7.5%)
Uttar Pradesh 17 (7.9%)
Uttarakhand 2 (0.9%)
Uttaranchal 1 (0.5%)
West Bengal 13 (6.1%)

The majority of respondents (93.9%) agreed or strongly agreed that
TFDC has a rationale and is clinically appropriate for managing
diabetes, and 95.8% of them use the TFDC in their clinical practice
(Figure 1).
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Figure 1: A) Physicians' response to questions on improving glycemic
outcomes, cardiovascular and renal safety B) efficacy, patient
compliance and adherence

TFDC — Triple drug Fixed-Dose Combination (Dapaglifiozin +
Sitagliptin + Metformin)

The "ominous octet" model expands the pathophysiological model of
diabetes beyond the traditional focus on insulin resistance and p-cell
dysfunction to include factors like accelerated lipolysis, incretin
deficiency, hyperglucagonemia, enhanced renal glucose reabsorption,
and neuroendocrine disruptions, highlight the need for such
multifaceted treatment approaches [8].Combination therapy with
Dapagliflozin + Sitagliptin + metformin has been observed to address
several pathophysiologies of ominous octet, thereby effectively
controlling blood glucose levels [9].With respect to treatment
effectiveness, most (95%) of the physicians participating in the current
study also observe significant improvement in their patients' glycemic
control (Figure 1). About 73% of physicians observe that TFDC is
useful for T2DM management in elderly individuals, and 95% agreed
on its usefulness in newly diagnosed individuals with HbA1c>8.5%
(Figure 1). These real-world observations also reflect prior clinical
research findings demonstrating the benefits of combination therapies
in managing T2DM. MESIDA trial and trial by Sahay et al. in 2023
have shown significant reductions in HbAlc with a fixed-dose
combination of metformin, sitagliptin, and Dapagliflozin in
individuals having ineffective glycemic control with metformin alone
[9,10].Physicians have noted improved side-effect profiles with the
TFDC regimen, consistent with studies showing no increase in adverse
events compared to monotherapy [9,10]. Therefore, TFDC is
considered by physicians to improve glycemic outcomes regardless of
the duration of diabetes. With the increasing prevalence of co-morbid
obesity and diabetes, they can augment the risk of complications from
one another. In addition to glycemic control, Dapagliflozin[11],
Sitagliptin, and metformin [12] have established weight loss benefits
in T2DM patients. In the current survey, about 95% of physicians find
the TFDC useful in overweight to obese patients with T2DM, and
about 92% have observed weight loss in their patients (Figure 1).

Cardiovascular complications are prevalent in about one-third of the
diabetes population [13]. Concerns have been raised about the
cardiovascular safety of oral anti-diabetic agents, and the FDA has
issued guidance that all new anti-glycemic agents must undergo
cardiovascular outcome trials to ensure cardiovascular safety before
approval. Accordingly, trials have established the cardiovascular
safety and treatment efficacy of Dapagliflozin (DECLARE-TIMI trial)
[I1]and Sitagliptin (TECOS trial) [14],supporting their safe use
individually and in combination. In addition, Dapagliflozin use has
been associated with reduced risk for cardiovascular death [hazard
ratio (HR) 0.86, 95% CI: 0.76-0.97; PL1=010.01], all-cause mortality
[HR: 0.90, 95% CI 0.82-0.99; P[] =[1 0.03], heart failure
hospitalisations [HR: 0.71, 95% CI 0.65-0.78; P[J <1 0.001] and
MACE [HR: 0.90, 95% CI 0.81-1.00; P(]=[10.045] among T2DM
individuals [15]. Furthermore, ACC/AHA recommends initiation of
SGLT2i in T2DM with established Atherosclerotic cardiovascular
disease or high risk for cardiovascular disease [16]. An expert opinion
article recommends the use of combination therapy of Dapaglifiozin
and Sitagliptin in reducing morbidity associated with T2DM and
cardiovascular disease [17]. About 94% of the physicians in the current
study agree on the cardiovascular safety of the TFDC (Figure 1). Most
participating physicians (~94%) also agreed that TFDC has
cardiovascular benefits (Figure 1). Dapagliflozin is hypothesised to
enhance cardiovascular safety by improving ventricular loading and
reducing pre- and afterload. Additionally, it improves myocardial
metabolism and induces a diuretic effect, contributing to better cardiac
function [18].Dapagliflozin also confers renal protection in
individuals with T2DM by reducing intraglomerular pressure and
improving overall kidney function [19].The recently released KDIGO
2024 and ADA 2024 Standards of Care guidelines recommend SGLT2
inhibitors (SGLT2i) and metformin for most individuals with T2DM
and Chronic Kidney Disease. The guidelines emphasise that dosages
should be tailored according to eGFR, potential side effects, and other
individual risk factors [20].The recent UKPDS 2024 underscores
metformin's benefits. Its legacy effect suggests additional protective
mechanisms, such as inhibiting inflammatory pathways [6].

Some individuals may be contraindicated to the individual
components of the TFDC. Patients requiring severe renal impairment
(eGFR below 30 mL/min/1.73 m’ or serum creatinine levels > 1.5
mg/dL (men) or >1.4 mg/dL (women) or abnormal creatinine
clearance), which may also include cardiovascular collapse (shock),
acute myocardial infarction, and septicaemia, end-stage renal disease
or dialysis, history of serious hypersensitivity to Dapagliflozin,
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sitagliptin (with symptoms such as anaphylaxis or angioedema),
metformin, patients with metabolic acidosis, including diabetic
ketoacidosis [21,22,23].It has to be used with caution among
individuals at high risk for hypoglycemia.

Beyond the assurance of a therapeutic role in glycemic management
and cardiorenal protection, ensuring patient compliance and
medication adherence are key factors in achieving glycemic control in
the population. Since T2DM requires lifelong management, regular
follow-ups are required to ensure effectiveness, manage side effects,
and make dosage adjustments and optimisations. Along these lines,
94.4% of physicians agreed or strongly agreed that TFDC reduces pill
burden, simplifying treatment regimens and improving adherence.
This improved adherence supports better glycemic control and overall
health outcomes. Additionally, 95% of physicians acknowledged that
TFDC enhances treatment effectiveness and observed high patient
satisfaction with the triple FDC combination (Figure 1).

CONCLUSION

This study highlights the physicians' perspectives on the effectiveness
of the TFDC of Dapagliflozin, Sitagliptin, and metformin in managing
T2DM. The physicians observe that the TFDC combination provides
glycemic control, confers cardiovascular safety, reduces pill burden,
and enhances patient compliance. Therefore, in patients without
contraindications for any of the individual components, TFDC may be
a valuable option for comprehensive diabetes management, especially
in patients with cardiovascular comorbidities.
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