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Abstract

Background: Type 2 diabetes mellitus (T2DM) represents a major public health challenge globally and in India. Dipeptidyl 
peptidase-4 (DPP-4) inhibitors are widely recommended for glycemic management due to their favorable safety profile and 
low risk of hypoglycemia. Teneligliptin, a novel DPP-4 inhibitor, has gained widespread use in India; however, real-world 
data describing its prescribing patterns and patient characteristics remain limited. This study aimed to evaluate the clinical 
utilization of Teneligliptin in Indian patients with T2DM. Methods: This retrospective, cross-sectional, multicenter, non-
interventional study analyzed medical records of adult patients with T2DM who were prescribed Teneligliptin (10 or 20 mg 
once daily) across 64 healthcare centers in India between September 2024 and March 2025. Descriptive statistics were used to 
summarize the data. Results: A total of 624 patients with T2DM were included. The mean age was 52.13 ± 11.11 years, with 
a male predominance (67.14%). Teneligliptin was initiated as first-line therapy in 45.19% of treatment-naïve patients, while 
49.20% were switched from previous antidiabetic regimens, most commonly sulfonylurea- or metformin-based therapies. Add-
on therapy was observed in 21.63% of patients. At initiation, the mean fasting blood glucose, postprandial glucose, and HbA1c 
were 167.42 ± 48.54 mg/dL, 236.77 ± 62.92 mg/dL, and 7.96 ± 0.94%, respectively. Hypertension (33.33%), obesity (25.32%), 
and dyslipidemia (18.75%) were the most common comorbidities. Conclusion: This study demonstrates the widespread use 
of Teneligliptin in India as initial, add-on, or switch therapy in T2DM management. The findings highlight its integration into 
routine clinical practice, particularly in patients with multiple comorbidities, providing valuable practice-based evidence to 
inform diabetes management strategies.
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Introduction

Diabetes mellitus (DM) is a major global health burden, currently 
affecting about 1 in 10 adults [1]. According to the World Health 
Organization, the global population living with diabetes has 
increased substantially, rising from approximately 200 million in 
1990 to around 830 million in 2022 [2]. Type 2 diabetes mellitus 
(T2DM) is a metabolic disorder marked by chronic hyperglycemia 
resulting from insulin resistance and relative insulin deficiency [3]. 
The global prevalence of type 2 diabetes is rising at an alarming 
pace, affecting populations in both developed and developing 
nations [4].  In India, it is estimated that approximately 77 million 
adults aged over 18 years are living with type 2 diabetes [5]. The 
increasing prevalence of diabetes in India is driven by urbanization, 
sedentary lifestyles, dietary transitions, obesity, and underlying 
genetic susceptibility [6].

Persistent hyperglycemia contributes to the development of 
both microvascular (retinopathy, nephropathy, neuropathy) and 
macrovascular complications (cardiovascular disease, stroke, 
peripheral arterial disease), which account for significant 
morbidity, mortality, and healthcare costs [7]. Optimal glycemic 
control remains the cornerstone of T2DM management to reduce 
long-term complications and improve quality of life. To ensure the 
optimal glycemic control the ADA 2025 guidelines recommend 
addition of dipeptidyl peptidase-4 (DPP-4) inhibitors [8]. The DPP-
4 inhibitors act by prolonging the activity of incretin hormones 
such as glucagon-like peptide-1 (GLP-1), thereby stimulating 
insulin release and suppressing glucagon secretion in a glucose-
dependent manner [9].

Teneligliptin, a novel DPP-4 inhibitor first developed in Japan, 
has gained widespread use in Asian countries including India 
due to its comparable efficacy and safety profile [10]. According 
to the TREAT-INDIA real-world evidence study, teneligliptin is 
found to be cost-effective compared with other agents in its class 
[11]. Its unique “J-shaped anchor-lock domain” structure confers 
strong binding affinity and prolonged enzyme inhibition, resulting 
in sustained glycemic control. The pharmacokinetic profile of 
teneligliptin contributes to its sustained effect. It has a half-life of 
approximately 24 hours and is metabolized by both cytochrome 
P450 (CYP) 3A4 and flavin-containing monooxygenase 3 (FMO3) 
and is also excreted unchanged by the kidneys. This multi-pathway 
elimination reduces the need for dose adjustment in patients with 
hepatic or renal impairment and suggests a low potential for 
drug-drug interactions [12]. The TREAT-INDIA (2020) study 
has demonstrated the benefits of Teneligliptin as monotherapy or 
in combination with other antidiabetic drugs such as metformin, 
sulfonylureas, or SGLT2 inhibitors, with significant reductions in 
HbA1c, fasting plasma glucose, and postprandial glucose levels 
[13].  Importantly, Teneligliptin has shown good tolerability in 

elderly patients and those with renal impairment, conditions 
frequently encountered in Indian clinical practice [14].

Despite its growing use, real-world evidence on prescribing 
patterns and patient outcomes in India remains limited. This 
study aims to bridge the gap by evaluating the clinical utilization 
of Teneligliptin in Indian patients with T2DM, focusing on 
demographic characteristics, treatment combinations, lifestyle 
factors and laboratory parameters. By generating practice-based 
evidence, the findings are expected to provide valuable insights for 
clinicians and policymakers.

Materials and Methods

This was a retrospective, cross-sectional, multicenter, non-
interventional study designed to evaluate the real-world usage 
patterns of Teneligliptin 10 mg or 20 mg tablet once daily in 
adult patients with T2DM across India. The study adhered to the 
International Council for Harmonization (ICH) guidelines on 
Good Clinical Practice (GCP), national regulatory requirements, 
and the STROBE recommendations for observational studies. 
Independent ethics committee approval was obtained prior to 
study initiation. 

The study was conducted across 64 healthcare centres in India, 
including tertiary care hospitals, secondary care facilities, and 
specialized diabetes clinics. Sites were geographically distributed 
across the northern, southern, eastern, western, and central 
regions to capture a diverse range of clinical settings. Data were 
collected over a six-month period from Sep 2024 to March 2025. 
Medical records of 624 adult patients (≥18 years) with T2DM 
who had been prescribed Teneligliptin as initial therapy, add-on 
therapy, or as a switch-over treatment were included. Patients with 
unavailability of prescription of Teneligliptin or deemed unsuitable 
by the investigator were excluded. Eligible patients were identified 
through systematic review of prescription and medical records 
at participating sites. A convenience sampling approach was 
used, with consecutive eligible patients included during the data 
collection period.

The primary variable was the pattern of Teneligliptin prescription 
(initial, add-on, or switch-over therapy). Secondary variables 
included sociodemographic characteristics (age, gender, body 
weight, vital signs); medical history (duration of T2DM, 
comorbidities, and lifestyle factors); laboratory parameters 
(glycemic and relevant biochemical markers); and concomitant 
medications.

Data were retrospectively extracted from validated medical records 
by trained site personnel using a structured electronic Case Report 
Form (eCRF) on the Electronic Data Capture (EDC) system. 
Role-based access and structured training ensured consistency, 
accuracy, and data security.Medical records of 624 adult patients 
with T2DM were included.  Duration based sampling approach 
was followed, and all eligible records were included in this study, 
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consistent with the descriptive nature of this observational study.

Descriptive statistics were used. Categorical variables were 
presented as counts and percentages, while continuous variables 
were expressed as means ± standard deviations. Percentages were 
calculated based on available data for each variable. Data quality 
was ensured through site monitoring, source data verification, 
query resolution, and internal validation checks within the EDC 
system performed by independent study managers, in accordance 
with ICH-GCP and Indian regulatory guidelines.

The study protocol was approved by the Independent Ethics 
Committee [ECR/386/Indt/MH/2024] on September 28, 2024. 
The study was conducted in accordance with the Declaration of 
Helsinki, ICH-GCP, and applicable Indian regulations for non-
interventional research. Independent ethics committee approval 
was obtained prior to study initiation.

Results

A total of 624 patient medical records were included from 64 
clinical centres across India. All patients fulfilled the inclusion 
criterion of having been prescribed the fixed-dose combination 
(FDC) of teneligliptin plus metformin for the management 
of T2DM. A total of 624 patients with type 2 diabetes mellitus 
(T2DM) were included in the study. The mean age was 52.13 ± 
11.11 years, with a male predominance (67.14%) compared to 
females (32.85%). The average height and weight were 160.34 ± 
13.30 cm and 74.00 ± 11.83 kg, respectively. The mean systolic 
blood pressure was 135.61 ± 15.88 mmHg, the diastolic blood 
pressure was 88.75 ± 11.10 mmHg, and the average pulse rate was 
84.29 ± 9.42 bpm. The mean duration of diabetes was 5.53 ± 4.94 
years. The demographic and clinical characteristics of the study 
population are summarized in (Table 1).  

Parameter Mean ± SD
Age (years) 52.13 ± 11.11

Gender n (%)
Male
Female

419 (67.14)

205 (32.85)

Height (cm) 160.34 ±13.30
Weight (kg) 74.00 ±11.83
SBP (mmHg) 135.61 ± 15.88
DBP (mmHg) 88.75 ± 11.10
PR (bpm) 84.29 ± 9.42
Duration of DM (years) 5.53 ± 4.94
DBP, diastolic blood pressure; SBP, systolic blood pressure; PR, pulse 
rate.

Data represented as Mean ± SD, otherwise specified.

Table 1: Demographics and baseline characteristics of patients 
(N=624)

Primary Variable: Usage of Teneligliptin

The primary endpoint analysis revealed distinct prescribing 
patterns for teneligliptin across various outpatient departments 
in India. Among the 624 patients analyzed, 282 were treatment-
naïve (45.19%) at the time of Teneligliptin initiation, whereas 307 
(49.20%) were switched from other antidiabetic therapies (Figure 
1). The most common prior regimens before switching included 
sulfonylurea plus metformin (60, 9.61%), metformin alone (53, 
8.49%), glimepiride (51, 8.17%), sulfonylurea alone (36, 5.78%), 
and sitagliptin (29, 4.65%). Less frequent prior therapies included 
voglibose combined with glimepiride and metformin (10, 1.60%) 
and other miscellaneous therapies (29, 4.64%). Teneligliptin was 
prescribed as an add-on treatment option in 135 (21.63%) patients. 
Of which 107 (17.15%) received it as the first add-on, 20 (3.20%) 
as the second add-on, and 8 (1.29%) as the third add-on antidiabetic 
drug (Table 2).

Figure 1: Usage of Teneligliptin initiation among patients with 
T2DM as an add-on to ongoing diabetic medication
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Parameter Category n (%)

Teneligliptin treatment 
initiation

Treatment-naive patients 282 (45.19)

Patients switched over to Teneligliptin 307 (49.20)

Missing details 35 (5.61)

Therapies received prior to 
switching to Teneligliptin

Sulfonylurea + Metformin 60 (9.61)

Metformin 53 (8.49)

Glimepiride 51 (8.17)

Sulfonylurea 36 (5.78)

Sitagliptin 29 (4.65)

Voglibose + Glimepiride + Metformin 10 (1.60)

Others 29 (4.64)

As an add–on to ongoing 
anti-diabetic treatment

Yes 135 (21.63)

1st add-on 107 (17.15)

2nd add-on 20 (3.20)

3rd add-on 8 (1.29)
Data represented as n (%), otherwise specified

Table 2: Treatment Initiation and Prior Therapies

Secondary Variables

Glycemic parameters at initiation of Teneligliptin

Table 2 shows that, at the time of Teneligliptin prescription, the mean FBG was 167.42 ± 48.54 mg/dl, the mean PPG was 236.77 ± 62.92 
mg/dl, and the mean HbA1c was 7.96 ± 0.94%. The mean total duration of T2DM was 8.85 months. Continuous glucose monitoring was 
performed in 95 (15.22%) patients, among whom 59 (9.45%) demonstrated glycemic variability.

Parameter
Mean ± SD

(N=624)

Mean FBG (mg/dl) 167.42 ±48.54

Mean PPG (mg/dl) 236.77 ±62.92

Mean HbA1c (%) 7.96 ±0.94

Mean total duration of T2DM (months) 8.85 Months

Continuous glucose monitoring performed in past n (%) 95 (15.22)

Glycemic variability observed n (%) 59 (9.45)

FBG, fasting blood glucose; HbA1c, glycated hemoglobin; PPG, postprandial blood glucose; T2DM, type 2 diabetes mellitus.

Data represented as Mean ± SD, otherwise specified

Table 2: Mean glycemic parameters of T2DM patients at the time of prescription with Teneligliptin.

Baseline Laboratory and Clinical Parameters of Patients 

The mean value of the urine albumin-creatinine ratio (UACR) was found to be 39.56 ± 42.18 mg/g, whereas serum creatinine (mg/dl) 
was 1.49 ± 2.78 mg/dl. The mean values of clinical and other biochemical parameters in study participants at the time of initiation of 
Teneligliptin are summarized in (Table 3).
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Parameter Mean ± SD

UACR (mg/g) n = 251
39.56 ± 42.18

Sr. Creatinine (mg/dl) n = 293
1.49 ± 2.78

BUN (mg/dl) n = 223
17.31 ± 8.76

Sr. Total Cholesterol (mg/dl) n = 308
196.09 ± 55.73

LDL (mg/dl) n = 274
103.37 ± 47.84

HDL (mg/dl) n = 273
59.63 ± 32.79

Sr. Triglycerides (mg/dl) n = 273
212.72 ± 190.18

ALT (U/L) n = 149
31.28 ± 25.06

AST (U/L) n = 149
27.92 ± 22.54

Sr. Bilirubin (mg/dl) n = 143
1.13 ± 0.82

QT/QTc interval (msec) n = 138
334.24 ± 130.21

ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; HDL, high density lipoprotein; LDL, low density 
lipoprotein; QT/QTc, corrected QT interval; Sr., serum; UACR, urine albumin-creatinine ratio.
Data represented as Mean ± SD

Table 3: Laboratory and Clinical Parameters of Patients at the Time of Teneligliptin Prescription

Medical History and Comorbidities of patients on teneligliptin

Figure 2 shows that hypertension was the most prevalent comorbidity, reported in 208 (33.33%) patients, followed by obesity, 158 
(25.32%) and dyslipidemia, 117 (18.75%). Ischemic heart disease was observed in 36 (5.77%) patients, while chronic kidney disease 
was present in 33 (5.29%) patients. Obstructive sleep apnoea was identified in 29 (4.65%) patients, and other comorbid conditions were 
reported in 17 (2.72%) patients.
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Figure 2: Distribution of comorbid conditions among T2DM patients prescribed Teneligliptin

Regarding past medical history, diabetic neuropathy was reported in 93 (14.90%) patients, while diabetic retinopathy was noted in 82 
(13.14%) patients. A total of 67 (10.73%) patients had a history of hypoglycemic episodes, and 26 (4.16%) reported proteinuria. Liver 
disease was documented in 25 (4.00%) patients, whereas myocardial infarction (MI) and stroke/transient ischemic attack were reported 
in 23 (3.69%) and 12 (1.44%) patients, respectively. None of the patients had a history of dialysis.

Concomitant Medications and Lifestyle modifications

Lifestyle modification was recommended for 297 (47.60%) patients, whereas 327 (52.40%) did not receive any lifestyle-related 
counselling. Among 297 patients, dietary recommendations were provided to 159 (25.48%) patients, followed by physical activity [113 
(18.11%)], yoga [18 (2.88%)], and meditation [7 (1.12%)]. (Figure 3) depicts that antidiabetic drugs were the most commonly prescribed 
concomitant medications, with metformin being the most frequent (157, 25.16%), followed by glimepiride (35, 5.61%) and glimepiride 
+ metformin (25, 4.60%). Among cardiovascular agents, telmisartan was the most prescribed (77, 12.34%), followed by telmisartan 
+ hydrochlorothiazide (15, 2.40%) and telmisartan + amlodipine (9, 1.44%). For dyslipidemic agents, atorvastatin (17, 2.72%) and 
rosuvastatin (14, 2.24%) were the most commonly used. The details of concomitant medications are summarized in (Table 4).

Figure 3: Distribution of concomitant medications prescribed with Teneligliptin
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Concomitant Medication n (%)

Antidiabetic drugs 273 (43.75)

Metformin 157 (25.16)

Glimepiride 35 (5.61)

Glimepiride + Metformin 25 (4.60)

Gliclazide + Metformin 14 (2.24)

Sitagliptin + Dapagliflozin + Metformin 11 (1.76)

Sulfonylureas 9 (1.44)

Others 22 (3.52)

Cardiovascular drugs 115 (18.42)

Telmisartan 77 (12.34)

Telmisartan + Hydrochlorothiazide 15 (2.40)

Telmisartan + Amlodipine 9 (1.44)

Others 14 (2.24)

Dyslipidemic drugs 31 (4.96)

Rosuvastatin 14 (2.24)

Atorvastatin 17 (2.72)

Others 9 (1.44)

Table 4: Concomitant medications prescribed to T2DM patients 
with Teneligliptin

Discussion

This retrospective, multicentric, real-world study offers valuable 
insights into the clinical use of Teneligliptin in managing T2DM 
among Indian patients. The findings demonstrate its widespread 
adoption across diverse clinical settings, both as initial therapy 
in treatment-naïve patients (45%) and as a switch strategy in 
previously treated individuals (49.20%). The study population, 
with a mean age of 52.13 years and a male predominance (67.14%), 
mirrors the epidemiology of T2DM in India. Nearly half of 
patients-initiated Teneligliptin early in their disease course (mean 
duration, 5.53 years), reflecting a growing preference for DPP-4 
inhibitors as first-line or early add-on therapy, which aligns with 
global ADA guidelines recommending these agents for patients 
requiring therapies with minimal hypoglycemic risk [8].

Teneligliptin offers a strong pharmacological rationale for its 
growing use in Indian patients with T2DM. As a highly selective 
DPP-4 inhibitor, it enhances glucose-dependent insulin secretion 
while suppressing glucagon release, thereby addressing the dual 
defects of β-cell dysfunction and impaired incretin response 
that characterize T2DM. Its unique chemical structure with 
five consecutive rings confers a prolonged 24-hour half-life, 
enabling convenient once-daily dosing and sustained glycemic 
control [15,16]. The dual elimination pathway, involving hepatic 
metabolism via CYP3A4/FMO3 and renal excretion, allows 
flexible use without dose adjustment in patients with mild-to-

moderate renal impairment, an important consideration given the 
early nephropathy observed in this cohort. These attributes are 
particularly relevant in this cohort, where 4.1% had proteinuria 
and the mean serum creatinine was elevated (1.49 mg/dL). 
Emerging evidence of teneligliptin’s neutral or beneficial renal 
effects positions it as a rational choice in this patient cohort [17]. 

Teneligliptin as monotherapy offers clinical advantages 
by providing effective glycemic control with a low risk of 
hypoglycemia, weight neutrality, and suitability in patients with 
renal impairment [8]. Its initiation in 45% of treatment-naïve 
patients in our cohort reflects an increasing preference for early 
use of DPP-4 inhibitors, consistent with recommendations that 
support individualized therapy beyond metformin, particularly 
when tolerability, history, or comorbidities influence treatment 
choice. This approach addresses therapeutic inertia, enables 
earlier achievement of glycemic targets, and offers a pragmatic 
solution in resource-constrained healthcare settings. Comparable 
prescribing patterns have been observed in large real-world 
studies, including the TREAT-INDIA registry of 4,305 patients, 
which reported significant HbA1c and PPG reductions with 
Teneligliptin, and the TREAT-INDIA-2 study of 10,623 patients, 
which confirmed consistent glycemic improvements across 
diverse Indian populations [11,13]. Teneligliptin was prescribed 
to nearly half of treatment-naive patients as initial therapy, while 
49.20% were switched from existing regimens, most commonly 
metformin or sulfonylurea combinations. Real-world evidence 
from the TREAT-INDIA registry (n = 4,305) supports this trend, 
demonstrating significant glucose control across diverse patient 
populations. In the TREAT-INDIA study, 186 (4.32%) patients 
received Teneligliptin as monotherapy, while 3,858 (89.60%) 
patients received it in combination with other agents [11].  

The baseline glycemic profile in this cohort highlights a 
considerable gap in achieving recommended targets at the 
time of teneligliptin initiation. The mean HbA1c (7.96%), FPG 
(167.4 mg/dL), and PPG (236.8 mg/dL) were all above ADA-
recommended thresholds, underscoring suboptimal glycemic 
control and the presence of therapeutic inertia in routine practice 
[18]. Importantly, glycemic variability was observed in nearly 
half of the patients (62.10%) on continuous glucose monitoring, a 
parameter increasingly recognized as a key determinant of diabetic 
complications. Evidence shows that fluctuations in glucose levels 
increase the odds of complications with an increased risk of 
mortality, cardiovascular disease, renal disease, and peripheral 
neuropathy [19]. This highlights the clinical relevance of 
teneligliptin, which provide consistent glucose control.

The baseline laboratory and clinical parameters in this cohort of 
T2DM patients provide a comprehensive overview of metabolic, 
hepatic, renal, and cardiovascular status. The findings indicate 
suboptimal lipid control, with values exceeding recommended 
targets (LDL <55 mg/dL and triglycerides <150 mg/dL), 
highlighting the need for more aggressive lipid management. 
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These baseline abnormalities further underscore the importance 
of implementing renoprotective strategies in this population [20].

Patient characteristics highlight the substantial burden of 
comorbidities, with hypertension, obesity, and dyslipidemia 
commonly observed, alongside complications such as neuropathy 
and retinopathy, reflecting the chronicity of T2DM. A notable 
proportion reported hypoglycemic episodes (10.73%), likely due 
to prior sulfonylurea. Concomitant prescribing patterns, including 
metformin, glimepiride, and telmisartan, underscore the dual 
need to manage both glycemic and cardiovascular risks [21]. The 
relatively low use of a combination of newer agents may reflect 
cost barriers or limited access in this setting, a common challenge 
in resource-limited healthcare systems. These findings suggest that 
teneligliptin provides effective glycemic control with minimal risk 
of hypoglycemia, renal safety, and suitability for use in patients 
with multiple comorbidities [22]. 
A key strength of this study is its large sample size and 
comprehensive characterization of a real-world T2DM cohort, 
providing valuable insights into Teneligliptin’s prescribing 
patterns and patient profiles. Future prospective, comparative 
studies are suggested to evaluate Teneligliptin’s long-term impact 
on glycemic control, cardiovascular and renal outcomes, safety, 
and cost-effectiveness in diverse Indian populations, alongside 
strategies to improve lifestyle counselling and access to newer 
therapies.
Study Limitations
The cross-sectional design precludes assessment of temporal 
relationships and clinical outcomes. The retrospective data 
collection may have introduced selection bias. The study was 
sponsored by the manufacturer of the studied medication, which 
could potentially influence site selection and data interpretation. 
The absence of a control group limits comparative effectiveness 
assessments. 
Conclusion
This study highlights the widespread and growing use of 
Teneligliptin in India for the management of T2DM, where it is 
employed as initial, add-on, or switch-over therapy, particularly 
in patients with comorbidities and renal impairment, and is 
frequently prescribed in combination with metformin and 
cardiovascular medications, reflecting a pragmatic, patient-centred 
approach to addressing the complex challenges of diabetes care. 
The demographic comorbidities and clinical patterns observed in 
this study underscore the increasing integration of Teneligliptin 
into routine clinical practice, providing practice-based evidence 
to guide clinicians, researchers, and policymakers in optimizing 
comprehensive diabetes management strategies.
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