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Background and aims: Teneligliptin was introduced in India in May 2015. It has gained 

popularity and is already widely prescribed in type 2 diabetes mellitus (T2DM). This “real life” 

data collection was conducted to assess the efficacy of teneligliptin in Indian T2DM patients. 

Methods: Predesigned structured proforma was used to collect information from the pre-

scribing physicians regarding the efficacy of teneligliptin when prescribed as monotherapy as 

well as combination therapy with other antidiabetic drugs in T2DM patients. Information on 

the glycemic parameters at baseline prior to starting teneligliptin and at the end of 3 months 

therapy was collected. The efficacy was assessed by analyzing the mean change in 3-month 

values of glycosylated hemoglobin (HbA1c), fasting plasma glucose (FPG), and postprandial 

plasma glucose (PPG).

Results: Data of 4305 patients was available for analysis. There was statistically significant 

improvement in mean HbA1c, FPG, and PPG with teneligliptin therapy. Means changes in 

HbA1c, FPG, and PPG were −1.37%±1.15%, 51.29±35.41 mg/dL, and 80.89±54.27 mg/dL, 

respectively. Subgroup analysis revealed that HbA1c (%) reduction with teneligliptin when used 

as monotherapy, add-on to metformin or add-on to metformin plus sulfonylureas combination, 

add-on to metformin plus alpha glucosidase inhibitor combination or add-on to insulin was 

0.98±0.53, 1.07±0.83, 1.46±1.33, 1.43±0.80, and 1.55±1.05, respectively.

Conclusion: Real-world data suggests that teneligliptin significantly improves glycemic control 

in Indian patients with T2DM when prescribed either as monotherapy or as an add-on to one 

or more other commonly prescribed antidiabetic drugs.
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Introduction
Diabetes is one of the most challenging health problems of the 21st century. Around 

415 million people worldwide, or 8.8% of adults, are estimated to have diabetes. 

About 75% live in low- and middle-income countries. It is estimated that by 2040, 

some 642 million people, or one adult in 10, will have diabetes. This equates to 

almost 10 million new cases per year. As per the International Diabetes Federation 

(IDF) 2015 report, India is harboring 69.2 million diabetes patients, second only to 

China (109.6 million). If the current trends continue, by 2040 India will have about 

123.5 million patients with diabetes.1

Dipeptidyl peptidase 4 (DPP-4) inhibitor is a relatively new class of antihyper-

glycemic agents that are now recommended as second- or first-line agents in treat-

ment of diabetes by guidelines like American Diabetes Association (ADA) 2016 and 
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American Association of Clinical Endocrinologists and 

American College of Endocrinology 2016.2,3 DPP-4 inhibi-

tors control fasting plasma glucose (FPG) and postprandial 

plasma glucose (PPG) levels through selective inhibition of 

DPP-4, resulting in increased plasma concentrations of active 

glucagon-like peptide-1. DPP-4 inhibitors unlike sulfonyl-

ureas, meglitinides, or insulin are weight neutral and no risk 

of hypoglycaemia.4,5

Teneligliptin is a novel DPP-4 inhibitor, having a unique 

chemical structure which is characterized by five consecutive 

rings (J-shaped), which might account for its unique potency 

and half-life time.5,6 Teneligliptin was introduced in India in 

May 2015 and is available at almost one quarter to one fifth 

of the cost of other DPP-4 inhibitors (namely sitagliptin, 

vildagliptin, saxagliptin, and linagliptin). In a very short 

span of time (8–9 months) teneligliptin has become the most 

widely prescribed DPP-4 inhibitor in India.7 Efficacy and 

safety of teneligliptin has been established in Japanese and 

Korean populations in several randomized controlled trials 

with limited sample size.5 In India the only data are available 

in a small phase III clinical trial.8

Following its approval for use in clinical practice, this data 

collection was conducted to assess the efficacy of teneligliptin 

in Indian type 2 diabetes mellitus (T2DM) patients.

Methods
Predesigned structured proforma was used for this audit to 

collect information from the prescribing physicians on the 

efficacy of teneligliptin when prescribed as either mono-

therapy or in combination with other antidiabetic drugs. 

Data collected were anonymized and information collected 

included demographic data, antidiabetic medications, and 

glycemic status of the patient at the time of initiation and 

after 3 months of teneligliptin therapy. Data were collected 

between September 2015 and December 2015. The glycemic 

efficacy was assessed by analyzing the mean change in values 

of glycosylated hemoglobin (HbA1c), FPG, and PPG from 

baseline following teneligliptin therapy.

Statistical analysis
Patients’ demographic characteristics (age, sex, disease 

profile, comorbid conditions, and existing medications) 

and glycemic parameters (HbA1c, FPG, and PPG values 

for baseline and 3 months) were documented. Descriptive 

analysis was done for the demographic details. Quantitative 

data of HbA1c, FPG, and PPG from baseline to 3 months 

after initiating teneligliptin was analyzed by two-tailed paired 

t-test for data following Gaussian distribution, while paired 

data not following the Gaussian distribution were analyzed by 

nonparametric, Wilcoxon signed-rank test. GraphPad Prism5 

(version 5.01) statistical software was used for analysis. 

Statistical tests were considered significant if P-value was 

<0.05 at confidence interval of 95%. The data was collected 

from the pre-existing hospitals records of the participating 

doctors and data audit was conducted for real world efficacy 

assessment retrospectively.

Results
Data of 4305 patients were available for analysis. Table 1 

shows the baseline demographic and clinical characteristics.

The mean age of patients was 52.96±9.9 years and out of 

the entire patient population 61.23% were males. Almost 73% 

(n=3160) of patients had comorbid conditions, hypertension 

(50.69%), and dyslipidemia (40.95%) being the most com-

mon. Moreover, 20% of the patients had both hypertension 

as well as dyslipidemia. Teneligliptin was prescribed mostly 

as add-on in T2DM patients uncontrolled on previous anti-

diabetic medications, commonly as add-on to metformin 

plus sulfonylurea therapy, followed by add-on to metformin 

therapy, as shown in Table 1 and Figure 1. The commonly 

prescribed concurrent medications are antihypertensives 

and statins.

Clinical efficacy of teneligliptin
At the end of 3 months of teneligliptin therapy, mean 

HbA1c, FPG, and PPG were significantly reduced by 

1.37%±1.15%, 51.29±35.41 mg/dL, and 80.89±54.27 

mg/dL, respectively (Table 2), and 37.75% of patients 

achieved the HbA1c target of <7%. Significant reduction 

in HbA1c by 0.98%±0.53% and 1.07%±0.83% was seen 

in patients receiving teneligliptin monotherapy and as 

add-on to metformin, respectively  (Figure 2). Teneligliptin 

as add-on to metformin plus sulfonylurea therapy showed 

significant (P-value <0.0001) reduction in HbA1c, FPG, 

and PPG by 1.46%±1.33%, 53.68±36.65 mg/dL, and 

82.55±56.51 mg/dL, respectively (Figure 2). In patients 

receiving teneligliptin monotherapy, 35.48% of patients 

achieved HbA1c target of <7%. While 43.96% of patients 

receiving teneligliptin + metformin and 35.03% of patients 

receiving teneligliptin + metformin + sulfonylurea achieved 

the same target. It was also used in combination with insulin 

with or without other oral antidiabetic drugs (OADs) in 

339 patients; where 1.55% absolute reduction in HbA1c 

from baseline of 8.98%±1.30% was noted. Teneligliptin 

effectiveness was analyzed in different categories of the 

patient population as mentioned in Table 2.
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Discussion
Randomized controlled trials (RCTs) are considered the 

 highest level of evidence in clinical medicine. But often 

results from RCTs are not replicated in real-world clinical 

practice.9 Real-world evidence supplements RCT data and 

adds to clinical evidence regarding clinical efficacy of a 

drug.10 Teneligliptin, a DPP-4 inhibitor was added to the 

armamentarium for use in patients with type 2 diabetes 

in India. In different clinical trials conducted in Japan, 

Korea, and India, it has been shown to be safe and effec-

tive in T2DM patients when used either as monotherapy 

or in combination with other conventional OADs.5 It is 

economical as compared with other gliptins (sitagliptin, 

saxagliptin, vildagliptin, and linagliptin) available in India. 

The present audit was conducted to assess the efficacy of 

teneligliptin in a real-world scenario in patients with type 

2 diabetes in India.

The average age of the population was >52 years and a 

significant proportion of patients were above 60 years of age 

(26.60%). Mean baseline HbA1c level of 8.54% confirms the 

high prevalence of uncontrolled glycemic status in patients 

with T2DM patients in developing countries like India.11 

Long-term data from major studies like UK Prospective 

Diabetes Study12 has already established the importance of 

tight and early glucose control to prevent complications of 

diabetes.

In the teneligliptin monotherapy and combination therapy 

with other OADs, HbA1c was reduced significantly at 

3 months. Similar results were seen with other gliptins like 

sitagliptin and vildagliptin during real-life observational 

studies conducted in India and elsewhere.11,13,14 Retrospec-

tive observational study of sitagliptin conducted by Kubota 

et al in 741 T2DM Japanese patients showed HbA1c <7% 

achievement at rates of 39.1% and 38.2%, respectively, in 

the entire study population (n=741), and in patients receiving 

sitagliptin combination therapy with other OADs (n=631).14 

In this study, the proportion of patients achieving adequate 

glycemic control is similar to that reported by use of other 

gliptins in other real-world studies.

Results of teneligliptin monotherapy here are similar also 

to previous RCTs conducted in Japan (teneligliptin 20 mg 

monotherapy arm with 79 subjects, and HbA1c reduction of 

0.8%±0.1%, compared with baseline at the end of 12 weeks)15 

and Korea (teneligliptin 20 mg monotherapy arm with 99 

subjects, and HbA1c reduction of 0.90%±0.09%, compared 

with baseline at the end of 24 weeks).16

Teneligliptin when used as part of dual therapy with 

metformin leads to significant HbA1c reduction of 1.07% 

which incidentally is slightly better compared with phase III 

trials conducted for the same combination in Korean popu-

lation (HbA1c reduction of 0.87% compared to baseline at 

16 weeks).17 This may be because of a higher baseline HbA1c 

value of 8.21%±0.97% in our study versus 7.79%±0.80% in 

the RCT.

In >95% of the patients, teneligliptin was used in com-

bination with other classes of antidiabetic drugs. Metfor-

min which is commonly prescribed as first line in diabetes 

management was received by almost 86% of patients in this 

study. Sulfonylureas despite some drawbacks were used in 

Table 1 Baseline demographic and clinical characteristics of all 
patients

Patients characteristics Number of patients, n (%)

Total number of patients 4305 (100)
Age (years); mean (SD) – 52.96 (9.9)

<60 3160 (73.40)

≥60 1145 (26.60)
Gender

Male 2636 (61.23)
Female 1669 (38.77)

Baseline HbA1c (%); mean (SD) – 8.54 (1.11)
<7.5 564 (13.10)

≥7.5–≤9 2826 (65.64)

>9 915 (21.25)
Baseline FPG (mg/dL); mean (SD) – 172.20 (41.67)

≤126 365 (8.48)

>126 3940 (91.52)
Baseline PPG (mg/dL); mean (SD) – 247.68 (61.50)

≤200 1112 (25.83)

>200 3193 (74.17)
Presence of comorbidities

Hypertension 2182 (50.69)
Dyslipidemia 1763 (40.95)
CV events 53 (1.23)
Active hepatic disease 54 (1.25)
Active renal disease 62 (1.44)

Antidiabetic medications
Teneligliptin monotherapy 186 (4.32)
Teneligliptin + metformin 1208 (28.06)

Teneligliptin + SU 239 (5.55)

Teneligliptin + metformin + SU 1707 (39.65)

Teneligliptin + metformin + AGI 160 (3.71)

Teneligliptin + metformin + SU + AGI 205 (4.76)

Teneligliptin + insulin with or without 
other antidiabetic drugs

339 (7.87)

Others 261 (6.06)
Other medications

Antihypertensive 1946 (45.20)
Statin 1886 (43.81)
Antiplatelet 254 (5.90)
Antihypertensive + statin + antiplatelet 168 (3.90)

Abbreviations: AGI, alpha glucosidase inhibitor; CV, cardiovascular; FPG, fasting 
plasma glucose; PPG, postprandial plasma glucose; SD, standard deviation; SU, 
sulfonylureas; HbA1c, glycosylated hemoglobin.
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>55% of the patients.3 This widespread use of sulfonylureas 

in Indian patients could be attributed to efficacy and low cost.

The percentages of patients on alpha glucosidase 

inhibitors (AGIs) and thiazolidinediones (TZDs) were very 

low (11.50% and 5.58%, respectively) compared to other 

conventional drugs like metformin and Sulfonyureas. This 

lower proportion of usage may be because of issues related to 

dosing schedule and gastrointestinal side effects with AGI18 

and risk of weight gain with pioglitazone.19 A few patients 

had active hepatic and renal disease (1.25% and 1.44%, 

respectively). Because of beneficial pharmacokinetic and 

pharmacodynamic features, gliptins are recommended to 

be used in renal dysfunction (even those on hemodialysis) 

patients albeit with dose modification. But dose modification 

is not required for linagliptin and teneligliptin in patients 

with renal dysfunction.20,21 Teneligliptin has been studied 

extensively to assess the pharmacokinetic and safety profile 

in nondiabetic mild, moderate, and severe renal impair-

ment, and nondiabetic mild to moderate hepatic impairment 

patients.22,23 Moreover, Otsuki et al and Wada et al studies 

Monotherapy
4.32%

Add-on therapy
95.68%

Teneli + met
28.06%

Teneli + met + SU
39.65%

Other combinations
27.97%

Figure 1 Use of teneligliptin.
Abbreviations: Met, metformin; SU, sulfonylureas; Teneli, teneligliptin.
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–1.2

–1.4

–1.6

–1.8

–2

Teneligliptin monotherapy
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Teneligliptin + metformin
(n=1208)
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–10
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–15

–25

–20
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Baseline Baseline8.21 8.63 164.17 174.38

Mean reduction in FPG
mg/dL

Mean reduction in PPG
mg/dL

8.14

–0.98
–1.07

–1.46 –41.23
–44.72

–53.68

160.6 231.68 250.43229.94

Figure 2 Mean reduction in glycemic parameters at the end of 3 months.
Notes: P‑value <0.0001 for all glycemic parameters in all subgroups.
Abbreviations: FPG, fasting plasma glucose; PPG, postprandial plasma glucose; SU, sulfonylureas.
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have confirmed efficacy and safety of teneligliptin in T2DM 

patients on hemodialysis.24,25

Among different teneligliptin combination therapies, 

dual therapy of metformin plus teneligliptin was the second-

most commonly used (28.06%). This reflects the changing 

prescribing habits of medical practitioners, possibly adopting 

the safer option of gliptins. Because of emergence of many 

gliptins and availability of affordable teneligliptin in India, it 

is imminent to have comparison between overall safety and 

efficacy of gliptins with sulfonylureas. Comparable efficacy 

between gliptins and sulfonylureas when either is added to 

metformin has been proved in different meta-analyses.26–28 In 

terms of safety related to risk of hypoglycemia, cardiovascular 

events, and weight gain, gliptins score over sulfonylureas 

when used both as monotherapy or as add-on to ongoing 

metformin therapy.26,29 Most patients (53.61%) were on three 

or more antidiabetic drugs indicating that patients had had the 

disease for a significant duration. Robust glycemic benefit in 

such patients with diabetes of significant duration and poor 

glycemic status reemphasizes that teneligliptin is a potent/

efficacious drug for treatment of patients with type 2 diabetes. 

This finding also supports, and is in line with, the findings 

of the UKPDS study which suggested that polypharmacy 

is required to attain glycemic targets in patients with type 2 

diabetes.30

The reduction in glycemic parameters strongly cor-

related with baseline glycemic values, that is, higher the 

HbA1c at baseline; higher was the reduction at the end of 

3 months. Similarly, the HbA1c reduction also correlated 

strongly with the presence of the number of concomitant 

antidiabetic  medications. HbA1c reduced by 0.98%, 1.11%, 

1.51%, 1.62%, and 1.65% in patients receiving one-drug 

therapy (teneligliptin monotherapy), two-, three-, four-, 

and five-drug therapies with teneligliptin, respectively, 

at the end of 3 months compared with baseline. Similar 

incremental reduction in FPG and PPG was observed rela-

tive to corresponding baseline values and depending on 

the number of antidiabetic drugs patients received. Only a 

small number of patients had an increase or no change in 

glycemic parameters (HbA1c, FPG, and PPG) compared 

with baseline (0.86%–1.18%).

The majority of patients (>73%) had one or more 

comorbid condition like hypertension and dyslipidemia. 

This high prevalence of comorbid conditions in this study 

is in accordance with previously reported studies done in 

India.31 Both hypertension and dyslipidemia management 

are an important part of comprehensive diabetes care to 

reduce the overall cardiovascular risk in diabetes patients. 

Our data suggest almost all hypertensive and dyslipidemic 

patients were receiving antihypertensives (45.20%) and 

statins (43.81%). However, the use of statins seems to be 

below par considering the recent recommendations by the 

American College of Cardiology/American Heart Asso-

ciation guideline on the treatment of blood cholesterol for 

diabetes patients.32

This retrospective study has certain limitations. Because 

of the observational and retrospective design of the study, the 

possibility of selection bias cannot be ruled out. Information 

related to diet and lifestyle modification and information 

regarding dosing pattern of concomitant medication was 

not analyzed. It is not possible to comment on dropouts and 

adverse events. Data were collected only for a duration of 3 

months, so there are limitations in commenting on durability 

of the treatment. Long-term studies to address the shortcom-

ings of the present study are warranted.

Conclusion
Results from this real-world retrospective data on teneli-

gliptin in India have demonstrated that teneligliptin sig-

nificantly improves glycemic parameters in Indian T2DM 

patients when prescribed as monotherapy or as add-on to 

one or more antidiabetic drugs.
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Table 2 Mean reduction in glycemic parameters compared to baseline

Category FPG (mg/dL) PPG (mg/dL) HbA1c (%) % of patients 
achieved, HbA1c <7%

Overall (n=4305) 51.29±35.41 80.89±54.27 1.37±1.15 37.75

Teneli + Met + AGI (n=160) 58.47±37.23 98.41±40.26 1.43±0.80 51.25

Teneli + Met + SU + AGI (n=205) 67.88±51.32 106.45±73.58 1.81±1.91 42.45

Teneli + Met + SU + Pio (n=119) 58.21±33.83 100.79±56.37 1.24±1.87 19.33

Teneli + insulin with or without other OADs (n=339) 53.73±37.07 101.03±71.48 1.55±1.05 30.08

Note: Values are presented as mean ± standard deviation otherwise mentioned.
Abbreviations: AGI, alpha glucosidase inhibitor; FPG, fasting plasma glucose; HbA1c, hemoglobin A1c; Met, metformin; OADs, oral antidiabetic drugs; Pio, pioglitazone; 
PPG, postprandial plasma glucose; SU, sulfonylureas; Teneli, teneligliptin.
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