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Abstract
Background: Type 2 diabetes mellitus (T2DM) is a highly prevalent 
metabolic disorder in Asian-Indians owning to distinct phenotypic 
traits including impaired Insulin sensitivity and resistance, necessitating 
personalized management to avoid progression towards cardiometabolic-
based chronic disease (CMBCD) or complications. 

Objective: To develop Consensus on the Indian perspective for 
management of T2DM with high cardiovascular (CV) risk by a National 
Expert panel.

Methods: A steering committee (n=6) developed DELPHI statements 
using a Knowledge, Attitude, and Perception questionnaire while analyzing 
the literature review and responses from a National panel (n=152) utilizing 
AHRQ criteria defined evidence strength and quality. A Likert scale 
assessed panel responses, with ≥70% of Steering committee agreement 
documented for clinical recommendations as DELPHI statement.

Results: National panel (n=152) emphasized need for early add-on strategies 
for T2DM patients, as half of the patients present with macrovascular 
complications. Panel agreed on personalizing treatment being crucial, 
especially for uncontrolled patients, geriatrics, young patients, and those 
with additional risk factors or microvascular complications. Favourable 
risk-benefit profile and clinical outcomes with DPP4 inhibitors & SGLT2 
inhibitors combination makes it relevant for early use in T2DM cases 
including those with ASCVD, heart failure, older and obese individuals 
who are not controlled on metformin.

Conclusion: Need for personalized care strategies combining DPP4i and 
SGLT2i for T2DM patients with risk stratification score for CMBCD 
development or progression as highlighted by the CGM studies to avoid 
the risk of Glycemic variability and/or Hypoglycemia.

Keywords: Type 2 diabetes mellitus; KAP; DELPHI; SGLT2 inhibitors; 
DPP4 inhibitors; Combination therapy; Cardiovascular disease; Personalized 
care

Introduction
Diabetes is a serious, chronic, and progressive cardiometabolic disorder. 

It is characterised by elevated blood glycemia related to the effects of 
abnormal β-cell biology on insulin action [1]. According to the report of 
the International Diabetes Federation (IDF) of 2021, diabetes is the fastest 
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growing global health emergency of the 21st century, with 
estimates of approximately 537 million cases worldwide that 
will increase to 1.3 billion by 2050, almost double the existing 
pool of patients, with every country worldwide seeing an 
increase [2]. Diabetes was the eighth leading cause of death 
and disability combined in the world as per estimates from 
the Global Burden of Diseases, Injuries, and Risk Factors 
Study (GBD) 2019 [3,4].

ICMR-INDIAB-17, a nationally representative 
epidemiological study, reports that 101 million people suffer 
from Type 2 Diabetes Mellitus (T2DM) and at least 136 
million people (15.3% of the population) have prediabetes in 
India. Approximately 39.4 million (53.1%) adults in India are 
underdiagnosed, and 1 in 7 diabetic patients in the world is 
Indian [5].

Type 2 diabetes (T2D) in Asian Indians differs from that 
in white Caucasians in several significant ways and is referred 
to as the ‘Asian Indian Phenotype’ or ‘thin–fat phenotype’ 
[6]. The Asian-Indian phenotype is uniquely characterized 
for cardiometabolic risk with a high predilection for the 
development of type 2 diabetes. Dual interacting pathologies, 
i.e., reduced beta cell function and impaired insulin action
due to low lean mass, which is further enhanced by ectopic
fat deposition in the liver and muscles, appear to be at play,
making Asian Indians highly susceptible to type 2 diabetes
[7,8]. (Figure 1) The Asian Indian phenotype fits into the
model of metabolically obese people of normal weight  [8,9].

Cardiovascular disease (CVD) is the most prevalent 
cause of mortality and morbidity in diabetic populations, 
as there is a very close link between T2DM & CVD [10]. 4 
out of 5 patients with T2DM develop CV complications that 
account for approximately 65% of deaths in this group [11]. 
Indian Epidemiology studies highlight the risk of coronary 

artery disease (CAD) to be almost two to four times higher 
in diabetic subjects and indicate a premature occurrence 
of CAD, which is as early as two decades compared to the 
western diabetes population [12].

In the last few years, the approach to diabetes management 
has moved away from a glucose-centric, HbA1c-lowering 
approach to a complication prevention approach, as well as a 
pathogenesis-centric approach, which looks at the underlying 
metabolic dysfunction that causes and complicates diabetes 
management [13]. The primary objective of T2DM treatment 
should be to reduce CV risk, as CVD is the most prevalent 
cause of mortality and morbidity in patients with DM. The 
deep mechanistic link between T2DM and CVD necessitates 
a focus on treatment options that offer the greatest clinical 
impact on improving CV outcomes [14].

Choosing therapeutic options such as glucagon-like 
peptide-1 receptor agonists (GLP1-RAs), sodium-glucose co-
transporter-2 inhibitors (SGLT2i) and Dipeptidyl Peptidase 
IV (DPP IV) Inhibitors, which have proven CV benefits along 
with glycemic control, is very important for overcoming 
residual CV risk in T2DM patients. Fortunately, in India, we 
have the availability of these options as monotherapy and as 
fixed-dose combination (FDC) to achieve individualization 
of therapy according to the patient's need [15].

In this line to further assess the scope, potential, and 
current contemporary practices in relation to the role and 
clinical positioning of DPP4i/SGLT2i as an initial-line 
strategy in the management of T2DM patients with CV risk 
traits in real world settings of India, a Knowledge, Attitude, 
Perception (KAP) survey was planned to be conducted to 
develop a consensus on a personalized care approach in the 
management of T2DM with CV risk.

Figure 1: T2DM Pathophysiological Pathways in South Asians
Figure 1 – South Asians have evolved to have both impaired insulin secretion and increased insulin resistance owning to their low lean muscle 
mass and low beta cell function. Unhealthy lifestyle choices worsen the effects of insulin by causing ectopic fat accumulation in the muscles 
and liver.
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After a careful and critical review of the selected literature and 
based on their clinical management knowledge, the steering 
committee generated a set of KAP survey questionnaire 
relevant to the project objective to be rolled out to the National 
Clinical expert panel.

Survey procedures

A total of 152 specialists or clinical experts distributed 
across India were invited to participate in the project as 
members of the Delphi expert panel. These panel experts were 
selected based on their extensive experience and expertise 
in the management of T2DM patients. Each panel member 
was empowered with standardized information on the goal of 
the project and details on the process prior to participating. 
Upon agreement, the panel members were shared the link to 
web-based KAP survey and asked to provide their responses 
within 30 days.

Survey Response Analysis & Clinical 
Recommendation Generation

All of the responses generated to the 10 questions were 
analyzed by descriptive statistics for mean, median and 
proportion analyses using Microsoft Excel version 2019. The 
response rate calculated as a percentage was also highlighted 
using descriptive statistics. The steering committee discussed 
the analysis of the response to the survey to develop clinical 
recommendations based on a successful problem-based 
clinical assessment method that is widely used in primary 
care. 

All clinical recommendations were assigned a level 
of evidence (LoE) as ‘I, II, III, IV, and V’, according to 
the Agency of Health Care and Quality Systems (AHRQ) 
criteria and the general opinion of experts based on the 

Materials and Methods
Overview and Delphi process structure

The CONTROL project was a nationwide multicenter 
two-round Delphi exercise to seek expert opinion on the 
clinical management of the T2DM patient with high CV risk 
in India.

The Delphi process is a widely accepted & well-
established scientific methodological tool, which is used to 
assess and integrate the opinions of a group of experts on 
complex topics [16].

The DELPHI statement was generated by the Steering 
Committee as in following steps:

1. Steering Committee panelists with Scientific, Academic
and Clinical expertise or standing

2. Literature review

3. KAP questionnaire – Development and Validation
(Round I)

4. Web–based KAP survey rollout to National panel of
Clinical experts

5. KAP response analyses with DELPHI based Clinical
Recommendations generation (Round II)

Preparation of the questionnaire

First, a steering committee of six eminent practicing 
endocrinologists and diabetologists with complementary 
expertise and experience in the management of patients with 
T2DM was formed. The steering committee carried out a 
systematic review of the literature on the management of 
patients with T2DM, focusing on the high CV risk subset. 

Sr. No. Structured questionnaire Response %

1 What % of your T2DM patients on treatment have both - at least one micro, 
and at least one macrovascular complication?

<10% 10.52%

11-24% 40.13%

25-50% 47.36%

>50% 1.31%

2 Using safe OADs, are you keen to keep HbA1c levels below 6.5% in young 
cases?

Agree 68.42%

Neutral 30.92%

Disagree 0.65%

3 Do you agree that an ideal OAD should have glycaemic benefits as well as 
CV benefits?

Agree 85.52%

Neutral 12.50%

Disagree 1.97%

4 Do you agree to offer personalized treatment in T2DM patient with CV risk 
factors or CVD?

Agree 83.55%

Neutral 16.44%

Disagree 0%

Table 1:  Structured KAP Survey Questionnaire with Responses



Sahay RK., Cardiol Cardiovasc Med 2024 
DOI:10.26502/fccm.92920365

Citation: Rakesh Kumar Sahay, Manash Baruah, Prakash Keswani, Sanjeev Phatak, Manoj Chawla, Basavaraj G Sooragonda, Ashutosh Kakkad, 
Narendra Chouksey, Krishnaprasad Korukonda. Personalized Care with DPP4i/SGLT2i Strategy as Initial-Line in the Management of 
Type 2 Diabetes Mellitus with Cardiovascular Risk: DELPHI Statement. Cardiology and Cardiovascular Medicine. 8 (2024): 111-117.

Volume 8 • Issue 2 114 

5 Should Sitagliptin + Dapagliflozin + Metformin be initiated in treatment 
naïve T2DM patients with HbA1c <8.5% with additional CV risk traits?

Agree 73.68%

Neutral 24.34%

Disagree 1.97%

6
Uncontrolled T2DM patients with HbA1c >8.0% receiving either Sitagliptin 
+ Metformin or high dose SU + Metformin can be switched to Sitagliptin + 
Dapagliflozin + Metformin?

Agree 78.94%

Neutral 19.73%

Disagree 1.31%

7
Sitagliptin + Dapagliflozin + Metformin can be used in young onset 
(<40yrs) T2DM patients with any additional micro or macro vascular 
complication

Agree 79.48%

Neutral 16.66%

Disagree 3.84%

8 DPP4i with SGLT2i reduce the risk of genital mycotic infections.

Agree 58.97%

Neutral 33.33%

Disagree 7.69%

9 DPP4i should be considered as an anchor in management of T2DM with 
additional risk factors or microvascular complications.

Agree 74.35%

Neutral 23.07%

Disagree 2.56%

10 Do you look for CGM assessment with TIR, in addition to HbA1c, for cases 
receiving Sitagliptin + Dapagliflozin+ Metformin?

Agree 61.53%

Neutral 37.17%

Disagree 1.28%

T2DM – Type 2 diabetes mellitus; OAD – oral antidiabetic drugs; CV – Cardiovascular; HbA1c – glycated hemoglobin; SU – Sulfonylureas; DPP4i 
– Dipeptidyl peptidase 4 inhibitor; SGLT2i – Sodium-glucose cotransporter-2 (SGLT2) inhibitors; CGM – Continuous Glucose Monitoring; TIR -
Time in range

clinical experience and insights shared by the panel. Level 
of Agreement (LoA) was developed and assigned using 
LIKERT scale assessment on each clinical recommendation 
as ‘Strongly Agree (Personal experience with level of 
evidence); Agree (personal interpretation on the level of 
evidence suggested); Neutral (neither in agreement or 
disagreement); Disagree (negligible experience); Strongly 
Disagree (negligible experience with no level of evidence as 
Real World Evidence (RWE) or Randomized Clinical Trail 
(RCT))’. Steering committee’s agreement of ≥70% was a 
pre-requisite for documenting each clinical recommendations 
as DELPHI statement.

The finalized statements and associated ratings for 
level of evidence and agreement provided the basis for the 
compilation of this consensus document.

Compliance with Ethics Guidelines
No approval from the Institutional Review Board (IRB) 

or ethics committee(s) was needed, as this Delphi study does 
not involve human subject research, and no patient data were 
collected. It is based entirely on the feedback and opinions 
provided by experts. All participants freely accepted to 
contribute to the project and to permit public dissemination 
of the results, while preserving the anonymity of individual 
responses.

Results
One hundred and fifty-two practicing endocrinologists 

and diabetologists were approached to provide clinical 
insights on the current positioning of DPP4i/SGLT2i for early 
initiation or add-on strategy to metformin in the management 
of T2DM with CV risk using a structured KAP based survey 
questionnaire. Within 30 days, responses were received from 
all 152 HCPs based in different geographical locations across 
India, which were collated and analyzed by the Steering 
Committee for the development of DELPHI Statements on 
the pertinent clinical approach in the management of T2DM 
with fixed dose combination for diverse clinical profiles. 
(Response rate – 100%) (Table 1)

Discussion
Management of T2DM has been fraught with several 

challenges for clinical responsiveness to monocomponent 
use of insulin sensitizers especially in context of delineation 
of Indian subcontinent specifier Clusters as Severe Insulin 
Deficient Diabetes (SIDD) and CIRDD (Combined Insulin 
Resistant and Deficient Diabetes). Role of subtypes 
identification or "clusters" becomes crucial for understanding 
the etiology of diabetes and selecting the most suitable 
antidiabetic therapy. Identified clusters are Severe Insulin 
Deficient Diabetes (SIDD), Mild Age-Related Diabetes 
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(MARD), IROD (Insulin Resistant Obese Diabetes) and 
CIRDD (Combined Insulin Resistant and Deficient Diabetes) 
with later two being unique to Indian population signifying 
the twin traits of impaired insulin signaling and resistance 
warranting the use of DPP4i and SGLT2is [17]. DPP4i and 
SGLT2is complement for glucose stimulated insulin secretion 
(GSIS) and Sirtuins (SIRT) activity correcting the Beta cell 
defect, clinical Adiposity and high carb Diet (BAD) lead 
glucotoxicity characteristics in the Indians. Gan et al. and 
DIVERSITY CVR subgroup analyses findings corroborates 
“cluster” approach with the reported response to various 
classes of antidiabetic medication being different between 
individuals of different ethnicity [18,19]. The results of the 
REAL DAPSI study evaluating the real-world effectiveness 
and safety of dapagliflozin-sitagliptin FDC in the Indian 
population showed a significant reduction in HbA1c (-1.7%) 
along with significant reductions in fasting and postprandial 
blood glucose levels. The study also highlighted the non-
glycemic benefits of the dapagliflozin-sitagliptin FDC on 
weight loss (2-4 kg) and reduction in systolic and diastolic 
blood pressure without majority of patients experiencing 
hypoglycemia and genitourinary infections [20].

Unique characteristics of Asian-Indian phenotype 
demands a personalized approach addressing multiple 
pathophysiological aspects of T2DM especially in the 
uncontrolled cases. The combination of DPP4i and SGLT2i 
may be very appropriate in this regard and this combination 
will be best suited with metformin to provide good clinically 
meaningful HbA1c control along with improvement in the 
overall metabolic profile of the Indian diabetic patient. [15] 
Mechanistically, combined use of DPP4i and SGLT2i after 
the initiation of metformin offers a synergistic effect and has 
the potential to correct seven pathophysiologic defects of 
Ominous Octet, including β-cell dysfunction, hepatic IR and 
hyperglucagonemia while pre–empting the risk of diabetes 
disease induction or progression as highlighted by TODAY 
and GRADE studies [21-23].

Emerging evidence indicates that incretin-based therapies 
& SGLT2 inhibitors may provide cardiovascular (CV) benefits 
beyond glycemic control. This is of vital importance looking 
at a strong association between glycemia and cardiovascular 
(CV) morbidity and mortality in diabetic patients while
offering similar benefits in cases with hypoglycemic events
or risk [24].

The international T2DM management guidelines 
including ADA/EASD statement (2022) recommend the use 
of DPP4is and/or SGLT2is with little clarity on the place and 
positioning of the fixed dose combination in treatment–naïve 
or uncontrolled cases receiving Sulfonylureas or Biguanides.

The responses to the KAP survey clearly document 
the current challenges faced by Indian clinicians and their 
clinical approach towards management of T2DM. Clinicians 

voiced growing conviction on the need for personalized care 
in T2DM patients, particularly those with additional risk 
traits such as CV risk or other microvascular complications to 
pre–empt further disease progression. The survey responses 
reflect the adoption of early use of combination therapy 
with DPP4i/SGLT2i on metformin background that aligns 
well with the recommendations made by various T2DM 
management guidelines.

Further clinical recommendations were developed to 
promote personalized care strategies in the management of 
T2DM patients with CV risk uncontrolled on initial metformin 
therapy and who require early treatment intensification. 

Clinical Recommendations 
The final clinical recommendations are listed below with 

level of evidence along a graphical depiction on levels of 
agreement among experts. (Figure 2)

1. Indian phenotype is exemplified by the twin traits of
impaired Insulin secretion and resistance requiring
combination therapy in treatment naïve or uncontrolled
cases of T2DM. [LoE: Expert opinion; LoA: 100%]

2. Early fixed dose Combination with DPP4i as one of the
component is particularly preferred with HbA1c level 1
to 1.5% above target for T2DM, T2DM with multiple
CV risk traits or established CVD. [LoE: Level IIb; LoA:
83%]

3. Early fixed dose Combination with SGLT2i like
Dapagliflozin as one of the components is particularly
preferred in T2DM with multiple Risk traits for its glycemic 
and extraglycemic effects including blood pressure (↓3 to
5 mmHg) and weight (↓3 to 5%) modulation [LoE: Level
IIa; LoA: 100%]

4. Combination of DPP4i and SGLT2i offers clinical
synergy for modulation of Hyperglucagonemia and
hepatic glucose output by the former with modulation
of lipolysis and its insulin sensitizing action of the latter.
[LoE: Expert opinion; LoA: 100%]

5. DPP4i and SGLT2is as combination offer incremental
glycemic benefits and excellent safety profile with respect
to hypoglycemia and weight modulation. [LoE: Expert
opinion; LoA: 100%]

6. Combination of Sitagliptin & Dapagliflozin can be useful
add-on strategy for those uncontrolled T2DM with HbA1c 
≥8% and 10y CV risk score >10% for providing glycemic
benefit and cardiometabolic protection [LoE: Level III;
LoA: 100%]

7. Combination of Sitagliptin and Dapagliflozin can be
considered as first line strategy for treatment naive
T2DM (≥7.5%) with cardiometabolic risk traits including
sarcopenic obesity. [LoE: Expert opinion; LoA: 83%]
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8. Combination of Sitagliptin and Dapagliflozin can
be considered in patients of T2DM with high risk of
hypoglycemia and glycemic variability to provide consistent
Time In Range [LoE: Expert opinion; LoA: 83%]

Limitations
The KAP responses and DELPHI statements reflect the 

paucity of clinical evidence as controlled trials suggesting 
the validation of them with the conduct of large sample long 
term studies on surrogate endpoints on HbA1c, Postprandial 
Blood Glucose (PPBG) and Glycemic variability or TIR for 
foreseeable traction or implementation in real life settings of 
India.

Conclusion
The growing burden of patients with uncontrolled Type 2 

diabetes with vascular complications emphasizes the need for 
personalized care. The use of DPP4i/ SGLT2i combination as 
an early add-on strategy is vital for achieving and maintaining 
treatment goals in patients with the Asian Indian T2DM 
phenotype. This combination not only corrects T2DM-related 
pathophysiological defects such as β-cell dysfunction, hepatic 
IR, and hyperglucagonemia but also has extraglycemic 
effects, including positive effects on weight, blood pressure, 
and cholesterol levels for additional improvement in Indian 
diabetic patients with CV risk or metabolic traits. Furthermore, 

this strategy has adequate support from clinical evidence for 
cardiorenal protection in T2DM patients. The summarized 
expert views and opinions on the potential therapeutic role 
of DPP4i/SGLT2i combination as an early add-on strategy 
can assist clinicians in making informed decisions for T2DM 
patients especially with CV risk >10%.
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