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Purpose: Type 2 diabetes (T2D) is often associated with hypertension and dyslipidemia and is known to increase the risk for
cardiovascular disease (CVD). A fixed-dose diabetes polypill, which can lower glycemia, blood pressure, and cholesterol, can improve
treatment adherence in patients with T2D. This survey was conducted among healthcare professionals (HCPs) in India to assess the
perceived T2D burden, clinical gaps, and intent to prescribe polypill to patients.

Methods: The study was conducted in two phases: Phase 1 quantitative online/in-person surveys to assess patient load, proportion of
treatment-naive patients, initiated/current treatment, patients achieving glycemic goals, and intent to prescribe polypill; and Phase 2 quantitative
telephonic-aided online surveys to evaluate factors impacting treatment choice, validating polypill concept, and intention to prescribe.
Results: Phase 1 survey included 5,000 respondents (3,000 general practitioners [GPs], 1,500 diabetologists, 500 endocrinologists)
and Phase 2 survey included 500 respondents (300 GPs, 150 diabetologists, 50 endocrinologists). Approximately 92% of HCPs
indicated concern regarding treatment adherence for all risk factors. Treatment goals were reported to be achieved in 67%, 58%, and
52% patients for hyperglycemia, hypertension, and dyslipidemia, respectively. The most preferred pharmacological treatment approach
was combination therapy (65%); around 84% of physicians preferred a fixed-dose therapy. Approximately, 79% HCPs believed that
polypill demonstrated greater benefits compared to other products, and 86% of HCPs had high intention to prescribe polypill. The
survey results indicated that most HCPs preferred fixed-dose therapy, and believed that a fixed-dose diabetes polypill could be
beneficial in reducing T2D associated CVD risk factors in patients.

Conclusion: Most HCPs considered CVD risk management and adherence to medication as serious challenges and intended to
prescribe an affordable and efficacious diabetes polypill to patients with T2D to lower CVD risk.
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Introduction
Diabetes is a chronic life-long metabolic disease characterized by hyperglycemia and the presence of multiple risk factors
for cardiovascular disease (CVD). Diabetes is one of the major causes of morbidity and mortality, thereby posing
a significant health burden from a human suffering and economic standpoint."> Hypertension and dyslipidemia are
common risk factors associated with the rising prevalence of Type 2 diabetes (T2D). As per the World Health
Organization (WHO), approximately 17.9 million deaths were reported due to CVDs in 2019, and the number is
expected to rise to 23.6 million by 2030.* This number is particularly higher in low- and middle-income countries
(LMICs).* As per the Non-Communicable Diseases Risk Factor Collaboration (NCD-RisC), 828 million adults had
diabetes in 2022 worldwide, with 212 million adults from India, of whom 30% were untreated.®

Adults with diabetes are more prone to CVD with 2—4 times higher risk than people without diabetes.” There is strong
evidence for the premise that effective risk factor management can lower cardiovascular complications in patients with

T2D.® However, CVD risk factor management is challenging in people with diabetes with only ~7.7% of patients in India
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achieving the recommended treatment goals of LDL, blood pressure, and glucose levels.” As per the National Indian
Council of Medical Research-India Diabetes-13 study, glycemic targets (hemoglobin Alc <7%) were achieved by around
1 in 3 patients with diabetes, blood pressure (<140/90) was achieved by 48.8% patients, and cholesterol (<100 mg/dl)
was achieved by 41.5% patients.” The current treatment guidelines recommend lifestyle modifications along with drug
combinations to prevent diabetes-related and cardiovascular complications in patients with T2D.'®!" Adherence to
medications has been shown to be a serious challenge in patients with T2D and is associated with poor outcomes in
terms of disease progression, morbidity, and mortality.'"> Only a minority of patients are prescribed and take the
recommended CVD risk-lowering medications in LMICs, contributing to the high morbidity and mortality.'*'*

Among the various factors contributing to non-adherence of treatment, including affordability, the number of daily
prescribed pills is one of the most important factors.'> Implementation of a polypill strategy with an affordable fixed-dose
combination (FDC) might provide an effective approach to manage non-adherence to prescribed treatment and CVD risk
management.

Introduction of a diabetes polypill containing blood pressure- and blood glucose-lowering agents, along with a statin
for patients with T2D, could boost adherence and close the gap between recommended and prescribed therapy. Clinical
guidelines for the treatment of diabetes and CVD recommend fixed-dose combinations where it makes sense to enhance
patient adherence, cost-effectiveness, and improve clinical outcomes.'®'” Several studies have demonstrated better
patient adherence applying a polypill approach to prescribed medications in high-risk patients including patients with
CV disease.'®"?

To understand the acceptability and intention to prescribe a diabetes polypill to patients with T2D, this survey was
conducted throughout India among the healthcare practitioners (HCPs), including public and private setups comprising metros,
Tier 1, Tier 2, and Tier 3 cities. To our knowledge, this is the first large-scale survey conducted in India to assess HCPs’
perceptions of diabetes burden, clinical care gaps, and the intention to prescribe a diabetes polypill to patients with T2D.

Materials and Methods
Phase | and Phase 2 Surveys

This survey was conducted among the HCPs including general practitioners (GPs), diabetologists (including consulting
physicians [CPs] with high diabetes practice), and endocrinologists using a structured questionnaire (Tables 1 and 2).
Informed consent was obtained from all the participants in the survey; however, being a survey, the study was exempted
from ethical approval.

HCPs with more than 3 years of experience in treating patients with diabetes and HCPs who were treatment initiators
for at least 10% of the patients were included in the survey. Surveys were conducted in two phases, namely quantitative
online and in-person surveys, and quantitative telephonic-aided online surveys. Phase 1 was conducted among 5,000
HCPs, and Phase 2 was conducted with a sample of 500. The sample size was representative and statistically significant
for the HCP population surveyed with a confidence interval of 95% with a 5% margin of error.

The interview length for the quantitative interviews lasted 8—10 minutes for Phase 1 and 15-20 minutes for Phase 2. The
survey questionnaire was designed and administered in a way to ensure that reliable, robust, and actionable results are
achieved. Analysis was done at overall and tier class based (ie, metro cities [most developed cities with highest population],

Table | Tier Wise Classification of the Types of HCPs Included in Phase | Survey

Phase | Metro Tier | Tier 2 Tier 3 Total
General Practitioners 1000 800 600 600 3000
Diabetologists 700 400 400 - 1500
Endocrinologists 300 200 - - 500
Total 2000 1400 1000 600 5000

Abbreviation: HCP, healthcare professional.
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Table 2 Tier Wise Classification of the Types of HCPs Included in Phase 2 Survey

Phase 2 Metro Tier | Tier 2 Tier 3 Total
General Practitioners 100 50 50 100 300
Diabetologists 50 50 50 - 150
Endocrinologists 50 - - - 50

Total 200 100 100 100 500

Abbreviation: HCP, healthcare professional.

Tier 1 cities [population size >100,000], Tier 2 cities [50,000 to 100,000], and Tier 3 cities [population of 20,000 to 50,000]).
City tiers were classified primarily based on population size, level of development, infrastructure, and economic activity.

Phase 1 survey evaluated the current T2D patient load, proportion of treatment-naive patients, their current treatment
(treatment initiated), proportion of patients achieving their treatment goals, and intention to prescribe polypill in patients.
Phase 2 evaluated the factors impacting treatment choice for treatment-naive patients among HCPs, validating the
concept of polypill, and intention to prescribe a polypill.

Statistical Analysis

The study adopted a cross-sectional survey design. Data were collected using random sampling technique with an overall
response rate of 1:4. To minimize bias, double-blind procedure was employed. Prior to data collection, five pilot
interviews were conducted as a pre-test to validate the questionnaire flow. Statistical analyses were performed to
summarize the data through frequency distributions, mean ratings, median, and other descriptive statistics.
Significance testing was done at 95% confidence intervals at specialty level. Statistical procedures were adhered to the
established standards to ensure the reliability and validity of the findings.

Results

Phase | results

Number of Patients per HCP/Clinic Among Cities (Tiers I, 2, and 3) and HCPs (GP, CP/Diabetologists,

Endocrinologists, Private and Public)

Overall, each HCP attended to 320 patients monthly on average. Patient load was lower in Tier 3 cities (284/HCP/month) and

was higher among CP/diabetologists (388/HCP/month) and public set-ups (451/HCP/month) (Table 3). Approximately 23%

patients were newly diagnosed with T2D, and 26% patients were not taking medication. A history of coronary artery disease

was present in 24% patients. In total, 98% of HCPs considered lowering risk factors for CVD as important/very important.
Overall, HCP’s reported that 76% patients were receiving treatment for hyperglycemia and 67% patients were

achieving treatment goals (Figure 1). Around 58% of patients were reported receiving treatment for hypertension, of

Table 3 Table Demonstrating T2D Patient Load Among Different HCPs and Cities Classified by Tiers and Metros

Percentage of Overall | Metro | Tier | Tier 2 Tier 3 General Clinical Endocrinologists | Private | Public
Patients Practitioners | Practitioners/
Diabetologists

T2D patients/months 320 320 326 332 284 286 388 313 258 451
Newly diagnosed 23 22 23 23 23 22 24 21 22 23
T2D patients

Patients not taking 26 26 26 25 25 25 27 24 25 26
medication

T2D patients with 24 23 24 24 24 23 25 24 23 24
CAD

Abbreviations: CAD, coronary artery disease; HCP, healthcare professional; T2D, Type 2 diabetes.
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Figure | Figure demonstrating all data for proportion of patients receiving treatment and achieving goals for hyperglycemia, hypertension, dyslipidemia, and all three risk factors.
Abbreviation: CV, cardiovascular.

whom only 58% of patients were achieving treatment goals. Of the 47% patients receiving treatment for dyslipidemia,
only 52% were reported to have achieved treatment goals. Approximately 40% patients were receiving treatment for all
three indications but only 48% of patients were reported to achieve treatment goals for all three indications.

Approximately 80% of HCPs believed that the polypill demonstrated greater benefits compared to other products and
86% of HCPs had a good/high intention to prescribe a polypill. Majority of HCPs (82%) believed that the product would
improve adherence to treatment, 81% believed that it would fulfil unmet treatment needs, and 77% believed that it would
improve outcomes in treatment-naive patients (Figure 2). Around 46% HCPs stated that they would prescribe the product
1-3 months post-launch.

Extent to which polypill fulfill unmet needs 81

Extent to which polypill improve treatment adherance 82

Extent to which polypill improve treatment outcomes

Intention to prescribe polypill to T2D patients

Superiority of polypill benefits

0 20 40 60 80 100
Percentage (%)

Figure 2 Figure demonstrating HCPs perceived benefits and intention to prescribe polypill as per Phase | survey.
Abbreviations: HCP, healthcare professional; T2D, Type 2 diabetes.
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Phase 2 Results
Patient Load and Practice Dynamics
As reported, the average number of patients consulted per HCP/month was 320. About 24% of patients with T2D had not
received treatment, and 26% of these were reported to be resistant to therapy. Among these, 14% of the patients resisted
treatment due to high medication cost.

The profile of patients who resisted treatment was evenly distributed across age groups of <40 years (27%), 41-55
years (25%), 5665 years (24%), and >65 years (24%), with 50% being non-smokers (Figure 3a and b).

Treatment Initiation Approach

The most preferred treatment initiation approach among the HCPs was pharmacological treatment (65%) compared to
life-style modifications (35%) (Figure 4). This trend was higher in metros (79%) and especially among the endocrinol-
ogists (96%). Majority of the HCPs who initiated pharmacological treatment preferred to initiate glucose-lowering fixed-
dose combination therapy (65%) compared to monotherapy (35%). FDC was the most preferred format among the HCPs
who initiated a combination therapy (84%) compared to the free-form combination (16%). This trend was also observed,
albeit at lower rate in Tier 3 cities (62%) and GPs (73%).

(a) Age distribution of patients not taking medications (b) Smoking status of patients not taking medications

= 27.00% <40 == 50.00% Non-smoker

= 25.00% 41-55 == 23.00% Ex-smoker

= 24.00% 56-65 == 27.00% Smoker
24.00% >65

Figure 3 Pie chart demonstrating the (a) Age distribution (years), and (b) smoking status of patients who were not taking medication as per the Phase 2 survey results.

35% Lifestyle modifications only = 35% Monotherapy " 16% Free-form combination
= 65% Pharmacological treatment 65% Combination therapy 84% Fixed-dose combination

Figure 4 Pie chart demonstrating the most preferred treatment initiation approach undertaken by the HCPs as per Phase 2 survey.
Abbreviation: HCP, healthcare professional.
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Preferred drug class for hyperglycemia Preferred drug class for hypertension Preferred drug class for dyslipidemia
treatment initiation treatment initiation treatment initiation
» 62% Biguanides/metformin = 50% ARB inhibitor = 75% Statin
= 18% Sulfonylureas ® 17% ACE inhibitor = 20% Fibrate
= 11% DPP4 inhibitors = 16% Calcium channel blockers = 5% PCSK-9i
7% SGL2 inhibitors 12% Thiazide diuretic
2% Insulin 5% Beta blockers

Figure 5 Pie chart demonstrating the preferred drug class choice for hyperglycemia, hypertension, and dyslipidemia treatment initiation by the HCPs.
Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin Il receptor blocker; DPP4, dipeptidylpeptidase-4; HCP, healthcare professional; PCSK-9i, proprotein
convertase subtilisin/kexin type 9 serine protease; SGL2, sodium-glucose cotransporter-2.

Hyperglycemia treatment was given the top priority (44%) for treatment initiation followed by hypertension (28%)
and dyslipidemia (7%). Around 21% HCPs gave equal importance to all 3 indications. GPs assigned almost equal
importance to treating hyperglycemia (39%) and hypertension (30%).

Biguanides/metformin was the most preferred molecule for hyperglycemia treatment initiation (62%) (Figure 5). This
was followed by 18% preferring sulfonylureas and 11% preferring dipeptidylpeptidase-4 inhibitor; most preferred insulin
was human premix. Angiotensin II receptor blocker (ARB) inhibitors were the most preferred drug class for hypertension
treatment initiation (50%). This was followed by angiotensin-converting enzyme inhibitors (ACEi) (17% HCPs). Equal
preference was given to ARBIi (25%) and ACEi (26%) in Tier 3 cities.

Statins were the most preferred drug class for dyslipidemia treatment initiation (76%). This was followed by 20%
preferring fibrates with fenofibrate being the most preferred drug.

Concerns Around Adherence and Generics

Overall, 80% to 90% of the HCPs stated concern over adherence to all the 3 risk factors (Table 4). Majority of HCPs
(68%) preferred generic medications for treatment initiation in treatment-naive patients with T2D. This preference was
higher in Tier 3 cities (93%) and among GPs (81%). However, 92% of HCPs preferring generic medications expressed
quality concerns.

Intention to Prescribe a Polypill

Majority of HCPs (79%) believed that compared to other products, the polypill offered benefits (Figure 6) by improving
adherence to treatment, fulfilling unmet needs, and improving patient outcomes. Approximately, 86% of HCPs had high
intention to prescribe polypill.

Table 4 Concern Towards Treatment Adherence Among Types of HCPs and Cities Classified by Tiers and Metros

Percentage of Overall | Metro | Tier | Tier 2 Tier 3 General Clinical Endocrinologists | Private | Public
Patients Practitioners Practitioners/
Diabetologists

Hyperglycemia 84 74 84 91 98 86 87 62 82 88
Hypertension 87 78 84 96 98 84 91 94 86 89
Dyslipidemia 86 75 89 93 97 87 87 72 85 87
All three risk 92 86 9l 97 99 92 94 84 92 92
factors

Abbreviation: HCP, healthcare professional.
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HCPs who believed that polypill would improve treatment outcomes 79
HCPs who believed that polypill would fulfill unmet needs 84
HCPs who believed that polypill would improve adherance- 88
HCPs who believed that benefits of polypill were superior to other products - 79
T T )

T T
0 20 40 60 80 100
Percentage (%)

Figure 6 Bar graph demonstrating the perceived benefits and intention to prescribe polypill among HCPs as per Phase 2 survey.
Abbreviation: HCP, healthcare professional.

Around 1% HCPs had no/low intention to prescribe the polypill because of concerns related to different mechanism
of action and onset of action of each molecule in the polypill.

Discussion

This survey was conducted to understand the readiness of HCPs to prescribe a polypill to patients with T2D and evaluate
the existing clinical care gap. Almost all HCPs believed that it is important to lower all the three risk factors for CVD,
that is, hyperglycemia, hypertension, and dyslipidemia. However, only 40% of patients attending the outpatient depart-
ment were receiving treatment for all three indications and only 48% of patients were reported to achieve treatment goals,
illustrating the existing clinical care gap. Proportion of patients being treated for all three conditions and achieving
treatment goals were higher among endocrinologists than among GPs.

The HCPs indicated that a polypill could improve adherence and thereby outcomes; this perception was even higher
in Tier 3 cities, and among GPs. The majority of the HCPs believed that the diabetes polypill provided benefits and
expressed high intention to prescribe it to patients when available.

Adherence in patients with T2D to prescribed medications is around 50% and contributes to adverse healthcare
outcomes.”® Major reported patient-related reasons for low adherence to medicines are lack of understanding about the
disease, complications related to non-adherence, forgetfulness, and lack of family support. Health system-related barriers
such as accessibility, affordability, and acceptability are also well documented. With almost half of the patients spending
less than $11 (9 GBP) per month on their medication demonstrated affordability as a major barrier.?'*?

Early and effective management of diabetes is important to prevent diabetes complications. In most LMICs, it is
challenging to implement population-based prevention and management strategies for diabetes leading to a heightened
disease burden.”® The WHO set targets for the management of people with T2D; by 2030, 80% of the patients will be
diagnosed and 80% of patients will have a good control of glycaemia and hypertension, and 60% of those >40 years old
will be receiving statins.** To achieve the WHO targets and to bridge the gap between diagnosis, treatment, and
achieving goals, it is essential to strengthen the healthcare system and to manufacture effective, safe, and affordable
medicines. People with diabetes can benefit from a combination of drugs; however, adherence decreases with the number
of prescribed pills and complex dosing regimens.”> A diabetes polypill seems an effective tool to improve adherence.'*'°
The widespread acceptance and implementation of the cardiovascular polypill have thus far been slow, despite the
available compelling evidence of its efficacy and safety.”* > A polypill has shown to reduce the incidence of
cardiovascular events in patients with intermediate cardiovascular risk,”® and significantly decrease the occurrence of
a major cardiovascular event in patients when administered within 6 months of myocardial infarction without any major
safety concerns.”® Similarly, the results from the QUARTET Phase 3 trial have shown that a polypill with 4 hypertensive
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drugs was able to manage blood pressure better than a single drug.?’ Multiple polypills have been approved in India;
however, their implementation into practice remains modest, and they are not yet part of the national guidelines due to
various reasons including lack of awareness, availability, and affordability.'*** It will require the availability of
affordable medicines, medical education, awareness of physicians, and guidelines issued by healthcare systems recom-
mending the use of these polypills.>> The acceptance and implementation of polypill are well-established in diseases such
as malaria, tuberculosis, and HIV; however, there are still some barriers to its implementation for CVD prevention
strategy in high-risk patients.”” This survey in India has demonstrated in the real-world setting the acceptability of
a diabetes polypill by HCPs and highlights the conditions that need to be met for its successful implementation.

There are some limitations of the study. A survey could suffer from subjective bias which could be researchers’ bias
or respondents’ bias and might compromise the objectivity of the study. Moreover, the findings from the survey may not
be generalizable to the wider population. Other limitations include lack of real outcomes data, potential non-response
bias, and short survey period. Despite these limitations, this is the first large-scale survey among different tiered cities
and metros of its kind and adds value to the current literature by providing the real-world data regarding the HCPs
acceptability of the concept of polypill, its perceived benefit for the treatment of T2D, and the conditions that need to be
met in order to make an implementation successful. Further studies with real-world application are required to be
conducted to assess the real benefits of the diabetes polypill and for its integration into the national guidelines.

Conclusions

A majority of HCPs indicated that an affordable, safe, and efficacious diabetes polypill that simultancously lowers the
main CVD risk factors could provide an opportunity to better manage the CVD risk factors by improving adherence to
therapy. A majority of HCPs expressed the intent to prescribe a diabetes polypill to treatment-naive patients with T2D.
Real-world studies are required to validate the potential risks and benefits of a diabetes polypill-based treatment regimen.

Prior Presentations

The data from this paper was presented at the “52 Annual Conference of Research Society for The Study of Diabetes in
India 2024 as poster presentation and at the “International Diabetes Federation World Diabetes Congress 2025 as an
encore poster presentation with interim findings. The poster’s abstract was published in “Abstracts of The 52nd Annual
Conference of Research Society for the Study of Diabetes in India. Int J Diabetes Dev Ctries 44 (Suppl 2), 83172
(2024)”: DOI, https://doi.org/10.1007/s13410-024-01421-6.
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