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Introduction A number of oral hypoglycaemic agents are available among which metformin and 
sulfonylureas are the commonly prescribed drugs. Dipeptidyl peptidase inhibitors are a relatively new 

class of drugs. This study was carried out to examine the efcacy and safety of teneligliptin as an add on drug to metformin in 
patients with Type 2 Diabetes Mellitus.  The study was conducted among 100 patients with Type 2 Materials and Methods
Diabetes Mellitus who were newly diagnosed and never on drugs. They were divided into two groups of 50 each and were 
prescribed either Metformin alone or a combination of Metformin and Tenegliptin for 3 months. All the study participants were 
subjected to laboratory investigations to check for their glycemic parameters, lipid prole and hepatic prole  The fasting  Result
blood sugars, post prandial blood sugars and HbA1c reduced over a period of time in both the groups. It was seen that 
combination of Metformin and Tenegliptin were much effective in reduction of FBS, PPBS and HbA1c over a period of time when 
compared to prescription of Metformin alone. There was a reduction in triglyceride values between baseline and 12 weeks in 
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INTRODUCTION 
Diabetes Mellitus is a chronic metabolic non communicable 
disease and has attained a position of one of the largest 

1,2global health emergencies over a period of time . It is 
characterized by hyperglycemia resulting from decreased 
insulin secretion by beta cells of pancreas or increased insulin 

3resistance . According to the International Diabetes 
Federation report, 2010, an estimated 50 million people were 
living with diabetes, and it is projected to increase to 87 million 
by the year 2030. India may be one of the fastest-growing 

4-6countries with T2DM . 

Diabetes Mellitus requires lifelong care which includes 
7,8patient education, prevention of complications and support . 

Even though there are a number of oral hypoglycaemic agents 
available, it is difcult in some of the patients to maintain a 
good glycemic control because of non compliance to drugs 
which may be secondary to certain side effects associated 

9 , 1 0with them .  The most commonly prescribed oral 
11,12hypoglycaemic agents are metformin and sulfonylureas . 

Dipeptidyl peptidase inhibitors are a relatively new class of 
drugs that are recommended as second or rst line agents in 
treatment of diabetes as per the guidelines of American 
Diabetic Association ( ADA) 2016 and American College of 

13-15Endocrinology .  

Teneligliptin is a dipeptidyl peptidase inhibitor which is a new 
and relatively economic drug. It works by increasing levels of 
active glucagon-like peptide-1 (GLP-1), thereby promoting 
insulin secretion and improving beta-cells sensitivity to 

16,17glucose . It has a unique chemical structure which is 
characterized by ve consecutive rings (J-shaped), which 

18might account for its unique potency and half-life time .

Metformin mainly decreases Fasting Plasma Glucose (FPG), 
while DPP-4 mainly inhibits Post Prandial Glucose (PPG) 

19according to certain studies . Therefore, DPP-4 inhibitors 
could be more efcient in Indian patients consuming a 
traditional Indian diet. Thus the study was carried out to 
examine the efcacy and safety of teneligliptin as an add on 
drug to metformin in patients with Type 2 Diabetes Mellitus. 

MATERIALS AND METHODS
The study was conducted among 100 patients with Type 2 
Diabetes Mellitus who attended outpatient department of 
General Medicine at Chamarajanagar Institute of Medical 
Sciences, Karnataka. The patients who were newly diagnosed  
to be having Type 2 Diabetes Mellitus and never on drugs were 
randomly divided into two groups of 50 each and were 
prescribed either Metformin alone or a combination of 
Metformin and Tenegliptin for 3 months. The study was 
conducted between May 2020 and May 2022. Permission from 
the Institutional Ethics Committee was obtained before 
starting the study. The study participants and their 
accompanying family members were interviewed by semi 
structured questionnaire. 

Inclusion Criteria: 
All patients who were diagnosed as having Type 2 Diabetes 
Mellitus, not on any hypoglycaemic agents before, and aged 
between 18 and 65 years were included. These patients were 
put on drugs after making sure that there was no glycemic 
control in them in spite of life style modications. 

Exclusion Criteria: 
Patients with Type 1 Diabetes Mellitus, Pregnant and 
Lactating Mothers, Patients with Diabetic Complications and 
patients on steroid treatment were excluded. Patients with 
chronic kidney disease, liver failure, stroke, severe infection, 
coronary heart disease and hypertensive emergencies were 
also excluded. 

After obtaining written informed consent the patients in one 
group were prescribed Tablet Tenegliptin 20 mg which was 
taken orally early in the morning once daily before breakfast. 
If glycemic control was not achieved, then two tablets were 
prescribed. The other group of patients were prescribed Tab 
Metformin 500 mg orally after breakfast as one tablet along 
with Tab Tenegliptin 20mg orally before breakfast. If glycemic 
control was not achieved, then the dose of tenegliptin was 
increased by another 20 mg orally. 

Fasting Plasma Glucose, Post prandial Plasma Glucose and 
HbA1c were assessed at each visit. Blood investigations to 
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assess liver function test, Lipid prole and Serum Amylase 
were performed at 0, 6 and 12 weeks. 

Statistical Analysis: 
The data was entered in Microsoft Ofce Excel 2007 and IBM 
SPSS version 21 was used for analysis. Chisquare test, 
Unpaired Student t test and Paired T Test were used to nd the 
statistical signicance. P value less than 0.05 were considered 
statistically signicant. 

RESULTS: 
There were a total of 50 participants each in Group A ( 
Metformin alone) and Group B ( Metformin + Tenegliptin). In 
Group A the male: female ratio was 2.12:1 and in Group B the 
ratio was 2.84:1. There was no statistically signicant 
difference between the gender distribution among the groups. 
Most of the study participants in Group A and B belonged to 41 
– 60 years age group and accounted for 58% and 74% 
respectively. There was statistically signicant difference 
between the age groups among the study population. 74% of 
the study population in Group A and 84% in Group B had a 
normal BMI. 6% of them in Group A and 2% in Group B were 
obese. There was no statistically signicant difference in BMI 
among the groups. ( Table 1) 

All the study participants in Group A and Group B were 
subjected to laboratory investigations to check for their 
glycemic parameters, lipid prole and hepatic prole. There 
was no statistically signicant difference in the laboratory 
parameters between the groups.(Table 2) 

The fasting blood sugars, post prandial blood sugars and 
HbA1c reduced over a period of time in both the groups. There 
was a signicant difference between Group A and Group B 
with respect to FBS at 6 weeks and 12 weeks. Similar 
difference was observed in HbA1c. However there was no 
statistically signicant difference between Group A and 
Group B at 6 weeks with respect to PPBS even though there 
was a reduction from baseline in both the groups. But there 
was signicant difference between Group A and Group B at 12 
weeks with respect to PPBS. It was seen that combination of 
Metformin and Tenegliptin were much effective in reduction of 
FBS, PPBS and HbA1c over a period of time when compared to 
prescription of Metformin alone.  (Table 3) 

There was signicant difference between baseline FBS and 
FBS at 6 weeks, between baseline FBS and FBS at 12 weeks in 
Group A and B. In Group A there was no signicant difference 
in FBS between 6 weeks and 12 weeks. But in Group B there 
was signicant difference in FBS between 6 weeks and 12 
weeks. With regards to PPBS and HbA1c there was difference 
between baseline values and 6 weeks, between baseline and 
12 weeks, between 6 weeks and 12 weeks.( Table 4).  There 
was signicant reduction in blood sugars over a period of time 
and this reduction was much higher in Group B than Group A. ( 
Table 3) 
Ÿ The lipid prole values and liver function test results over a 

period of time are tabulated in Table 5. 
Ÿ There was a reduction in triglyceride values between 

baseline and 12 weeks in both the groups. But there was no 
signicant reduction in other parameters. (Table 6). 

DISCUSSION: 
There is a need to nd an effective add on therapy to 
metformin besides standard therapy to prevent the 
uncontrolled diabetes. This therapy should not only enhance 
the efcacy of treatment but at the same time, reduce the 
economic burden on the patient. The American Diabetic 
Association recommend life style modication as the rst line 
and mainstay of treatment for Type 2 Diabetes Mellitus. Oral 
Metformin tablets is the preferred initial oral hypoglycaemic 
agent in most of the cases. There is no consensus as to which 

10-12,20class of drugs can be used in dual and triple therapy .  This 

study was done to assess the efcacy of teneligliptin and 
metformin as a combination when compared to standard 
metformin monotherapy as initial pharmacotherapeutic 
option for Type 2 Diabetes Mellitus. 

Metformin is widely used in clinical practice even though they 
are known for some of its common side effects like gastro 
intestinal intolerance and lactic acidosis. So increasing the 
dosage of metformin will only increase the incidence of side 
effects in the patients. Studies have shown that tenegliptin is 
safe and efcacious in the treatment of Type 2 Diabetes 

21,22Mellitus . It improves the  glucose intolerance and 
synergistically increased plasma GLP-1 levels in Zucker 
diabetic fatty rats suggesting that teneligliptin might help in 

23,24diabetes and obesity . The present study also suggested 
that the HbA1c of the study population decreased signicantly 
over a period of time and at the end of 12 weeks, the group 
which received metformin and tenegliptin combination had 
their mean HbA1c levels below 7%. 

The fasting and post prandial blood sugars also reduced 
signicantly in both the groups but more so in Group B. The 

25study conducted by Vijay Raghavan et al  in West Bengal in 
2017 showed that FBS and PPBS were reduced in the group 
which took metformin alone and also in the group which was 
prescribed metformin with tenegliptin. But the group which 
received the combination showed a higher degree of 
reduction of Post prandial blood sugars.  

The present study also showed that there was signicant 
reduction in triglyceride levels, more so in Group B when 
compared to Group A.  Lipid prole is considered as an 
important risk factor for cardiovascular disease in diabetes 
mellitus. Metaanalyses points towards a potential benet of 
DPP-4 inhibitors on lipid prole and this could have an 

26,27inuence on the reduction of cardiovascular risk . GLP-1 
inhibits the secretion of gastric lipase and reduces intestinal 
triglyceride absorption and apo B and apo A-IV production, 
and insulin suppresses lipolysis in adipose tissue, resulting in 

25a reduction of the plasma free fatty acid levels . 

Limitations: 
The study involved a small number of study participants. The 
duration of the study was small. The second group received 
both metformin and tenegliptin, so the effect that is seen on the 
patients could not be really concluded as to which drug has 
really caused it. 

CONCLUSION: 
Teneligliptin, a DPP4 inhibitor reduced HbA1C signicantly 
compared with monotherapy of metformin alone.  It also 
signicantly reduced FBS and PPBS as compared with 
metformin. The serum triglyceride levels also reduced 
signicantly. So, teneligliptin improves serum lipid prole 
which is very important in T2DM patients with dyslipidemia. 
Therefore tenegliptin can be considered as a good additive to 
metformin in the treatment of Type 2 Diabetes Mellitus. 

Table 1: Baseline Characteristics Of The Study Population
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SNO. Baseline
Characterist
ics 

GROUP A 
(Metformi
n alone) 

GROUP B 
(Metformin+ 
Tenegliptin) 

CHISQ
UARE 
VALUE 

P
 VALUE 

1 No. of  
Participants 

50 (50%) 50 (50%)      -------

2 Gender 

Male 34 (68%) 37 (74%) 0.4371 0.5085

Female 16 (32%) 13 (26%) 

3 Age 

18 – 40 Years 12 (24%) 8 (16%) 2.9126 0.2331

41 – 60 Years 29 (58%) 37 (74%)

61 – 65 Years 9 (18%) 5 (10%)
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Table 2: Baseline Laboratory Parameters In The Study 
Population 

Table 3: Difference In Glycemic Parameters Between The 
Two Groups 

Table 4: Difference In Glycemic Parameters Over A Period 
Of Time 

Table 5: Laboratory Parameters Over A Period Of Time 

Table 6: Difference In Laboratory Parameters Over A Period 
Of Time 
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4 BMI 

≤18.5 2 (4%) 1 (2%) 1.9355 0.5859

18.5 – 24.99 37 (74%) 42 (84%)

25 – 29.99 8 (16%) 6 (12%)

≥30 3 (6%) 1 (2%) 

SNO. LABORATO
RY 
PARAMETE
RS 

GROUP A 
(Metformi
n alone)

GROUP B 
( Metformin + 
Tenegliptin)

T 
VALUE 

P 
VALUE 

1 FBS 165.86 ± 
16.74

167.3 ± 16.03 0.4393 0.6614

2 PPBS 251.58 ± 
31.56

246.66 ± 
27.63

0.8294 0.4089

3 HbA1c 7.81 ± 
1.29

8.05 ± 1.49 0.8611 0.3913

4 LDL 142.58 ± 
16.12

144.78 ± 
21.00

0.5876 0.5581

5 HDL 43.92 ± 
7.79

45.28 ± 8.00 0.8612 0.3912

6 TGL 187.48 ± 
12.65

191.26 ± 
14.01

1.4160 0.1599

7 AMYLASE 81.38 ± 
8.48

82.92 ± 7.90 0.9396 0.3497

8 SGOT 39.06 ± 
7.60

41.8 ± 6.62 1.9223 0.0575

9 SGPT 40.04 ± 
7.69

42.04 ± 6.35 1.4181 0.1593

10 ALP 62.34 ± 
6.65

63.94 ± 5.98 1.2650 0.2089

SNO. LABORATORY 
PARAMETERS 

GROUPS MEAN ± 
SD

AT 6 
WEEKS

AT 12 
WEEKS 

1 FBS GROUP 
A 

165.86 ± 
16.74

137.16 ± 
13.92

134.1 ± 
15.27

GROUP 
B 

167.3 ± 
16.03

120.5 ± 
11.56

109.04 ± 
15.44

T VALUE 0.4392 6.5088 8.1577

P VALUE 0.6615 <0.0001* <0.0001*

2 PPBS GROUP 
A 

251.58 ± 
31.56

198.46 ± 
36.51

178.4 ± 
38.90

GROUP 
B 

246.66 ± 
27.63

185.52 ± 
38.50

163.56 ± 
29.46

T VALUE 0.8293 1.7242 2.1501

P VALUE 0.4089 0.0878 0.0340*

3 HbA1c GROUP 
A 

7.81 ± 
1.29

7.36 ± 
0.66

7.02 ± 
0.46

GROUP 
B 

8.05 ± 
1.49

7.01 ± 
0.26

6.78 ± 
0.31

T VALUE 0.8611 3.4889 3.0594

P VALUE 0.3913 0.0007* 0.0029*

SNO. LABORAT
ORY 
PARAMETE
RS 

GROUP
S 

BETWEEN 
BASELINE 
AND 6 
WEEKS 

BETWEEN 
BASELINE 
AND 12 
WEEKS 

BETWEE
N 6 
WEEKS 
AND 12 
WEEKS 

1 FBS GROUP 
A 

<0.0001* <0.0001*   0.2976

GROUP 
B 

<0.0001* <0.0001* <0.0001*

2 PPBS GROUP 
A 

<0.0001* <0.0001*   0.0092*

GROUP B <0.0001* <0.0001*   0.0018*

3 HbA1c GROUP A   0.0002* <0.0001* <0.0001*

GROUP B <0.0001* <0.0001*   0.0002*

SNO. LABORAT
ORY 
PARAMET
ERS 

GROUP A 
( BASELINE)

GROUP A 
(AFTER 12 
WEEKS)

GROU
P B 
(BASEL
INE)

GROUP 
B (AFTER 
12 
WEEKS)

1 LDL 142.58 ± 
16.12

137.28 ± 
16.50

144.78 
± 21.00

133.88 ± 
15.04

2 HDL 43.92 ± 7.79 41.74 ± 
5.73

45.28 ± 
8.00

44.2 ± 
6.68

3 TGL 187.48 ± 
12.65

176.36 ± 
17.07

191.26 
± 14.01

160.56 ± 
16.05

4 AMYLAS
E 

81.38 ± 8.48 79.94 ± 
8.45

82.92 ± 
7.90

80.06 ± 
8.40

5 SGOT 39.06 ± 7.60 38.02 ± 
7.50

41.8 ± 
6.62

40.24 ± 
5.94

6 SGPT 40.04 ± 7.69 38.9 ± 6.30 42.04 ± 
6.35

42.34 ± 
6.09

7 ALP 62.34 ± 6.65 61.52 ± 
6.63

63.94 ± 
5.98

60.46 ± 
7.38

SNO. LABORATORY 
PARAMETERS 

GROUP A GROUP B 

BASELINE Vs 12 
WEEKS 

BASELINE Vs 12 
WEEKS

1 LDL 0.1075 0.0036*

2 HDL 0.1144 0.4659

3 TGL 0.0004* <0.0001*

4 AMYLASE 0.3971 0.0826

5 SGOT 0.4931 0.2183

6 SGPT 0.4198 0.5754

7 ALP 0.5389 0.05111
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