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Abstract: 

Introduction: During recent years there has been a discussion of introducing initial combination therapy when 

pharmacological treatment is required for type 2 diabetes, in order to reach therapeutic goal at an earlier stage and 

to avoid or delay subsequent changes in therapy for the maintenance of therapeutic goal. The present study is 

undertaken to compare the efficacy of combination of Vildagliptin and Metformin with that of Metformin alone in 

patients with type II Diabetes Mellitus for reducing glycemic parameters (HbA1C, fasting blood glucose and post 

prandial blood glucose). Material and methods: Patients attending the Out Patient Departments of General 

Medicine and Diabetology of  a   tertiary care  hospital. This was  an  open label, prospective, randomized,  

observational study. Results: In this study 2 major findings were observed: 1. Vildagliptin  combination  with 

Metformin and metformin monotherpy  provided statistically significant additional decrease in HbA1C, Fasting 

Blood Sugar and Post-Prandial Blood Sugar levels as compared from baseline. There was also a statistically 
significant decrease with respect to HbA1C level, Fasting Blood Sugar and Post-Prandial Blood Sugar levels in the 

combination group as compared to the monotherapy group. 
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INTRODUCTION: 

Diabetes is the single most important metabolic 

disease which can affect nearly every organ system in 

the body. It has been estimated that 300 million 

individuals would be affected with diabetes by the 
year 2025. (1) In India it is estimated that presently 

19.4 million individuals are affected by this disease, 

which is likely to go up to 57.2 million by the year 

2025. The reasons for this are changes in lifestyle, 

increased life expectancy and low birth weight 

leading to diabetes during adulthood. Diabetes is the 

5th leading cause of death worldwide and is 

responsible for almost three million deaths annually 

(2).  

 

There are three major components of treatment for 

type 2 diabetes mellitus (T2DM): diet, exercise and 
drugs [insulin and oral antidiabetic agents (ODA)]. 

Each of these components interacts with the others to 

the extent that no assessment and modification of one 

can be made without knowledge of the other two. (3)  

 

The first line of treatment in cases of Type 2 Diabetes 

Mellitus would be a conservative approach by Life 

style modification; diet and exercise, if this fails then 

oral antidiabetic agents are introduced as a treatment 

approach. Oral antidiabetic agents can be used either 

alone or in combination. American Diabetes 
Association (ADA) guidelines mention the first drug 

to be introduced is always Metformin. (4)  

 

In spite of the beneficial effects of metformin in 

improving glycemic control, very often, however, 

metformin alone is insufficient for achievement of 

good metabolic control. Often, also, glycemic control 

deteriorates in metformin treated patients. This 

necessitates combination therapy by adding a 

secondary compound to metformin   the combinations 

with sulphonylureas and thiazolidinediones have 

faced problems, in that sulphonylureas increase the 
risk of hypoglycemia and thiazolidinediones result in 

weight gain and potential problems of cardiovascular 

adverse events.( 5) 

 

When compared as monotherapy  to metformin, SU 

(glimerperide, glipizide), thiazolidinediones 

(rosiglitazone, pioglitazone), and alfa-glucosidase 

inhibitors (voglibose), the use of gliptin has shown to 

be equally efficacious and non-inferior. When 

compared to SU the incidence of hypoglycemia was 

near negligible with the added advantage of being 
weight neutral. (6) 

 

Furthermore,  data has also  suggested that in patients 

with HbA1c between 7% and 8% while on metformin 

therapy, rather than optimizing the dose of metformin 

from 1 to 2 gm/day or greater, as most existing 

guidelines suggest, by adding a gliptin to an already 

existing dose of metformin the degree of HbA1c 

reduction is greater  than that achieved by up-titrating 

the dose of metformin (additional HbA1c – 0.3% 
benefit), with far greater number of patients 

achieving HbA1c target of <7%. (7,8,9) 

 

The use of a gliptin compared to an SU as second line 

therapy added onto patients inadequately controlled 

on metformin therapy, provided non-inferiority data 

for use of gliptin suggesting that it might replace the 

use of traditionally used SU in the future. (11,12,13) 

 

During recent years there has been a discussion of 

introducing initial combination therapy when 

pharmacological treatment is required for type 2 
diabetes, in order to reach therapeutic goal at an 

earlier stage and to avoid or delay subsequent 

changes in therapy for the maintenance of therapeutic 

goal. (14,15) 

 

The present study is undertaken to compare the 

efficacy of combination of Vildagliptin and 

Metformin with that of Metformin alone in patients 

with type II Diabetes Mellitus for reducing glycaemic 

parameters (HbA1C, fasting blood glucose and post 

prandial blood glucose). 
 

AIMS AND OBJECTIVES: 

The primary outcome would be the  

 change in the  HbA1c in both the groups from  

baseline till 12 weeks. 

 

Secondary outcomes include 

 the proportion of patients achieving the goal of 

HbA1c <7%,  

 the change in body weight,  

 discontinuation rate because of any adverse event, 

 occurrence of any serious adverse event, 

incidence of hypoglycaemia. 

 

MATERIAL AND METHODS: 

This prospective study was done to assess the 

lowering efficacy on glycaemic parameters (HbA1C, 

fasting blood glucose and post prandial blood 

glucose) of a combination Vildagliptin and 

Metformin with that of Metformin alone in patients 

with type II Diabetes Mellitus. Patients attending the 

Out Patient Departments of General Medicine and 
Diabetology of a   tertiary care hospital in Navi 

Mumbai.This was  an  open label, prospective, 

randomized,  observational study. Following ethics 

committee approval, a prospective study involving 60 

patients was carried out. The inclusion criteria was 

Male or female patients above 18 years of age with 
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Patients with Hyperglycaemia with HbA1C > 7% or 

fasting blood glucose > 126 mg/dl and willingness to 

give written informed consent and comply with the 

study procedure. 

 
Type I Diabetes mellitus, patients with Hepatic or 

renal impairment, Unstable angina, Pregnant or breast 

feeding women, and patients with serious or unstable 

medical or psychological condition that may 

compromise the patient’s safety or successful 

participation in the trial were  excluded. 

 

Study procedure: On visit-l subjects fulfilling the 

study criteria (inclusion and exclusion) were 

recruited. All patients were screened according to 

protocol by clinical evaluation, medication history, 

physical examination, and lab chemistry. Patients 
with T2DM who had  a glycated haemoglobin 

(HbA(1c) of 7.5-11%  were   randomized equally to 

receive vildagliptin plus metformin combination 

therapy (50 mg + 500 mg BD)  or only metformin  

1000 mg BD.  Baseline investigations included 

fasting and post prandial plasma glucose estimation 

and glycosylated haemoglobin (HbA1c) and lipid 

profile. Written informed consent was obtained from 

these patients after thoroughly explaining the 

procedure in English, Hindi or Marathi.  A thorough 

evaluation of all the patients was done by obtaining 
complete medical history and demographic 

information, performing general and systemic 

physical examination. Clinical examination were 

carried out and recorded in the form. Glycaemic 

parameters were determined at baseline (0 week) and 

at the end of study (12 weeks).  All patients continued 
with the open-label treatment medications for the 12 

wk. Dose adjustments of vildagliptin or metformin 

were not required at any time after randomization.  

 

Laboratory investigations: A complete glycaemic 

parameters profile was done which included: HbA1C, 

fasting blood glucose and Post prandial blood 

glucose. Above investigations were done at baseline, 

visit 1 (Week 0) and at the end of study (12 Weeks). 

 

Patient compliance was assessed by a drug 

compliance questionnaire asked at every visit. The 
duration of therapy was 12 Weeks. Follow up was 

done during the visit 2 (Week 4) and visit 3 (Week 8) 

for drug compliance, adverse event, concomitant 

medications. At the end of the study i.e.12 Weeks, a 

complete glycemic parameters profile was done. 

Statistical analysis:  Data so obtained was analyzed 

using percentage, mean, standard deviation, unpaired 

t tests. Statistical significance between the two groups 

was calculated using students T test. Overall ‘p’ value 

less than 0.05 was considered statistically significant. 

 

RESULTS: 

The demographic and Baseline Characteristics are as shown in table no 1 

 

Table no 1: Age distribution 

Age distribution (yrs) Group 1  (Vildagliptin  and Metformin ) (%) Group 2 

( Metformin ) (%) 

Total (%) 

30-40 5   (8.33%) 6   (10%) 11(18.33%) 

40-50 8   (13.33%) 10 (16.66%) 18 (30%) 

50-60 11 (18.33 %) 10 (16.66%) 21 (35%) 

60-70 6   (10%) 4   (6.67%) 10 (16.66%) 

Total no of  patients 30 (50%) 30 ( 50%) 60 (100%) 

Mean age 51.2 49.1 50.15 

 
Table 1 summarizes the age distribution of the study 

sample. Diabetes Mellitus patients were enrolled in the 
range of 30 to 70 years. The mean age of the study 

population was 51.2 years in the combination group 
while it was 49.1 in the Metformin monotherapy group. 

The chi square value, was statistically insignificant (x2 = 

5.46 p=0.8), thereby showing that there was equal 
distribution of all age groups in the study. Men 

constituted of 58.34 % of the entire study population. The 
chi square obtained was statistically insignificant (x2 = 

0.32, p = 0.4) showing equal representation of both the 

genders in the treatment groups.  

 

BMI Range (Kg/m2): The mean levels of BMI decreased 
from 28.56 ± 1.53 to 27.73 ± 1.60 in the Vildagliptin and 

Metformin combination group and from 28.18 ± 0.33 to 

27.13 ± 1.57 in the Metformin monotherapy group after 
12 weeks. BMI levels were significantly reduced in both 

groups after the Anti – Diabetic therapies, however not 
significantly different than Metformin monotherapy in 

reducing BMI from baseline to end of 12 weeks. 

 

 



IAJPS 2019, 06 [08], 15427-15435                     Yadav P et al                           ISSN 2349-7750 

 w w w . i a j p s . c o m  
 

Page 15430 

Table no 2: Co-Morbidity and Risk factor profile 

Co-Morbid 

Condition 

Group 1  (Vildagliptin  and Metformin) Total, n (%) Group 2 

( Metformin ) 

Total, n (%) 

Hypertension¥ 

 

6 (10 %) 5 (8.33 %) 

 

IHD 

 

09 (15 %) 10 (16.68 %) 

 

Smoking(Current) 
 

10 (6.66 %) 5 (8.33%) 
 

Peripheral Vascular disease 

 

7 (11.67 %) 4 (6.66 %) 

 

Nil* 

 

4(6.67%) 6(10%) 

* Indicates no co morbid disease , ¥ Hypertension  well controlled on therapy 

 

With respect to related co-morbidities (Table 2), the 

most frequently reported was Ischaemic Heart disease 

(IHD) i.e. 9 (15 %) in the Vildagliptin  and 

Metformin combination group and 10 (16.67 %)  in 

the Metformin monotherapy group, while 6 (10%)  

patients in  group 1 had Hypertension.  

 
Anti-Platelets, Analgesics  Anti-Hypertensives, were 

the most common concurrent medications in 18 

(28.12%), 16(25%) and 14 (21.648 %) patients in the 

Vildagliptin  and Metformin combination group 

respectively. Analgesics, Anti-Platelets, Anti-

Hypertensives, were the most common concurrent 

medications as in 21(27.63%), 15 (19.73%), 15 

(19.73%) of patients in the Metformin monotherapy 

group.  

 

The family history, which was not significant in 6 

(10%) subjects in combination group and 5(8.33%)  
in Metformin monotherapy group. Family history 

was significant in 37 (61.66 %) in combination group 

and 43 (68.33 %) in the Metformin monotherapy 

group respectively. 

 

As shown in the tables the baseline demographic 

parameters and glycaemic profile did not differ 

significantly in both the groups. 

 

Change in Serum Glycaemic Parameters:  

Glycated Hemoglobin (HbA1c): The mean levels of 

HbA1c (figure no 1) reduced in both groups after the 

Anti – Diabetic therapies. Combination therapy of 

Vildagliptin  and Metformin was significantly more 

effective (p<0.01) than Metformin monotherapy in 

reducing plasma levels of HbA1c from baseline to 

end of 12 weeks. Thus the extent of HbA1c reduction 

with the combination therapy was by 2.15 % as 

compared to 1.64 % in  the Metformin monotherapy 

(p<0.01). 
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Fasting Blood Sugar (FBS) (mg/dl):  

Table no 3:  FBS levels at Baseline & 12th week 

 Group 1  (Vildagliptin  and Metformin )  Total, n (%) Group 2  ( Metformin ) 

Total, n (%) 

FBS levels (%) Baseline At 12 weeks Baseline At 12 weeks 

Mean 

 

190.26 108.56 191.66 122.4 

SD 
 

11.09 11.45 14.04 19.18 

p value 

 

< 0.01 < 0.01 

Significance Significant Significant 

 

FBS levels were significantly reduced in both groups after the Anti – Diabetic therapies. Combination therapy of 

Vildagliptin and Metformin was significantly more effective (p<0.01) than Metformin monotherapy in reducing 

plasma levels of FBS from baseline to end of 12 weeks. Thus, the extent of FBS reduction with the combination 

therapy was by 81.7 mg/dL as compared to 69.26 mg/dL by the Metformin monotherapy (p<0.01). 

 

Post-Prandial Blood Sugar (PPBS): 

Table no 4: PPBS (mg/dl) levels at Baseline & 12th week 

 Group 1 (Vildagliptin  and Metformin ) (%) Total, n (%) Group 2 ( Metformin ) (%) 

Total, n (%) 

PPBS levels (%) Baseline At 12 weeks Baseline At 12 weeks 

Mean 

 

265.03 142.63 260.46 151.73 

SD 
 

21.03 13.63 24.98 11.87 

p value 

 

< 0.01 < 0.01 

Significance Significant Significant 

 

PPBS levels were significantly reduced in both 

groups after the Anti – Diabetic therapies. 

Combination therapy of Vildagliptin and Metformin 

was significantly more effective (p<0.01) than 

Metformin monotherapy in reducing plasma levels of 

PPBS from baseline to end of 12 weeks. Thus the 

extent of PPBS reduction with the combination 

therapy was 122.4 mg/dL as compared to 108.73 mg/ 

by the Metformin monotherapy (p<0.01). 

 

Adverse events: 

Table no 5: Adverse event profile: 

Adverse event Group 1  (Vildagliptin  and Metformin ) (%) 

Total, n (%) 

Group 2  ( Metformin ) (%) 

Total, n (%) 

Hypoglycemia 1(0.28%) 0(0.0%) 

Nausea 14(4.06%) 21(6.04%) 

vomiting, 9(2.58%) 15 (4.34 %) 

Diarrhea 10 (2.87%) 18(5.17%) 

abdominal pain 14 (4.02%) 17 (4.88 %) 

loss of appetite 14 (4.02%) 19(5.48%) 

Metallic taste 14(4.02%) 16(4.59%) 

Flatulence 13(3.73%) 21 (6.04 %) 

Fatigue 14 (4.02%) 17 (4.88 %) 

Dizziness 16 (4.59%) 13(3.75%) 

Asthenia 14 (4.02 %) 19 (5.45%) 

Headache 17 (4.88 %) 22 (6.36 %) 

Total 150 (42.82%) 198 ( 57.18%) 
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The combination therapy was well tolerated, having a 

similar overall safety profile to that of Metformin 

monotherapy. Only one (0.28%) adverse effect of 

Hypoglycaemia was reported in the combination 

therapy. No Hypoglycaemia was reported in 
Metformin group. No serious adverse events occurred 

during the study. The most common adverse events 

were Gastrointestinal which included Diarrhea, 

abdominal pain,loss of appetite, Metallic taste, 

Flatulence, which were more in the metformin 

monotherapy group. (Table 5) There were no 

discontinuations from the study with respect to both 

the groups. All the subjects enrolled completed the 

study in both the groups. 

 

DISCUSSION: 

Diabetes Mellitus plays a key role in the development 
and progression of microvascular and macrovascular 

complications and is a proven risk factor for 

cardiovascular diseases (ischemic and non-ischemic). 

American Diabetes Association (ADA) Guidelines 

emphasize HbA1C lowering as an essential strategy 

for risk reduction. (16) 

 

The International Diabetes Federation (IDF) and the 

European Association for the Study of Diabetes – 

American Diabetes Association (EASD-ADA) 

Consensus Algorithm both recommend use of 
Metformin as the first line drug in most patients, with 

the addition of other drugs to achieve glycaemic 

control if necessary. However, Metformin is 

frequently insufficient to achieve ADA guidelines 

which are recommended for HbA1C, in many 

patients with type 2 Diabetes Mellitus in everyday 

clinical practice. Therapy is often initiated at lower 

doses, but during therapy an optimal upward titration 

may not be achieved resulting in failure to achieve 

the desirable recommended HbA1C levels. (17) 

 

Dipeptidyl peptidase-4 (DPP-4) inhibitors were 
introduced as a medicine for diabetes in 2006, with 

sitagliptin first, followed by vildagliptin, saxagliptin, 

linagliptin and alogliptin. DPP-4 inhibitors work by 

enhancing endogenous glucagon like peptide-1 (GLP-

1) and glucose-dependent insulinotropic polypeptide 

(GIP), which are hormones released in response to 

food intake. DPP-4 inhibitors constitute a new class 

of agents for the treatment of T2DM that has been 

endorsed by many medical doctors as potential first-

line therapy for pharmacotherapeutic management of 

T2DM. (18,19) 
 

Vildagliptin has been approved for use in India for 

the treatment of T2DM patients as monotherapy or in 

combination with metformin, sulfonylureas, and 

thiazolidinediones, as well as with insulin. The 

advantage of the combination of vildagliptin and 

metformin is that it is well tolerated and efficacious 

with an adverse effect profile similar to that of 

metformin alone. In a recent pooled analysis of 

vildagliptin as add-on therapy to metformin, it was 
shown that the efficacy of vildagliptin was 

independent of stage of insulin resistance, body mass 

index, disease duration and duration of metformin 

use. (20) 

 

60 T2DM patients met the eligibility criteria and 

were randomly assigned to receive either a 

combination of Vildagliptin 50 mg and Metformin 

500 mg BD daily or a monotherapy of Metformin 

1000 mg twice daily for a period of 12 weeks.  

 

Efficacy parameters: FBS levels were significantly 
reduced in both groups after the Anti – Diabetic 

therapies. Combination therapy was significantly 

more effective (p<0.01) than Metformin monotherapy 

in reducing plasma levels of FBS from baseline to 

end of 12 weeks. Thus the extent of FBS reduction 

with the combination therapy was by  74.24  mg/dL 

as compared to 69.26mg/dL  by the Metformin 

monotherapy (p<0.01). 

 

PPBS levels were significantly reduced in both 

groups after the Anti – Diabetic therapies. 
Combination therapy was significantly more effective 

(p<0.01) than Metformin monotherapy in reducing 

plasma levels of PPBS from baseline to end of 12 

weeks. Thus, the extent of PPBS reduction with the 

combination therapy was 122.4 mg/ dL as compared 

to 108.73 mg/dLby the Metformin monotherapy 

(p<0.01). 

 

No weight gain occurred with   the combination 

therapy or monotherapy. BMI levels were 

significantly (p < 0.05) reduced in both groups after 

the Anti – Diabetic therapies. Combination therapy 
showed no statistically significant difference 

compared with Metformin monotherapy in reduction 

of BMI from baseline to end of 12 weeks.  

 

Adverse Event Profile: Safety monitoring included 

physical examination, vital sign assessment, weight 

and height measurements and adverse experience 

query. Subjects were asked about adverse events 

using non leading questions. Adverse events were 

rated as mild, moderate or severe and for relationship 

with the study drug. Combination therapy was well 
tolerated, having a similar overall safety profile to 

that of Metformin monotherapy.  No serious adverse 

events occurred during the study. The most common 

adverse events were Gastrointestinal which included 

Diarrhea, abdominal pain, loss of appetite, Metallic 
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taste, Flatulence, which were more in the metformin 

group. There were no discontinuations from the study 

with respect to both the groups. All the subjects 

enrolled completed the study in both the groups. 

 
Thus, in this study 2 major findings were observed: 1. 

Vildagliptin combination with Metformin and 

metformin monotherpy provided statistically 

significant additional decrease in HbA1C, Fasting 

Blood Sugar and Post-Prandial Blood Sugar levels as 

compared from baseline. There was also a 

statistically significant decrease with respect to 

HbA1C level, Fasting Blood Sugar and Post-Prandial 

Blood Sugar levels in the combination group as 

compared to the monotherapy group. 

 

The findings were consistent with a number of 
studies using combination of vildagliptin and 

Metformin. In a clinical trial by Ahren et al, patients 

(mean baseline HbA1c, 7.7% currently taking 

metformin 1,500 to 3,000 mg/d were randomized to 

also receive treatment with vildagliptin 50 mg once 

daily (n=56) or placebo (n=51) for 12 weeks. No 

change in HbA1c was noted in the placebo group; 

however, a significant decrease was noted in the 

combination group versus placebo (P<.0001). (21) 

 

In a meta-analysis by D. Wu et al similar results were 
obtained with combination of DDP- IV inhibitors and 

metformin.  (22) In a recent study from China, 

vildagliptin 50 mg once or twice daily was added to 

patients receiving metformin. After 24 weeks, from a 

baseline HbA1c of 8.0%, there was reduction in 

HbA1c of 1.05 ± 0.08% in the twice daily group 

compared with a reduction of 0.92 ± 0.08%  in the 

once-daily group. (23) 

 

Several other studies for efficacy and safety of initial 

combination of other   DPP-4 inhibitors and 

metformin reached a similar conclusion with us. 
Also, some clinical researchers showed that DPP-4 

inhibitor was an effective and safe treatment for 

T2DM when added to metformin for patients not 

sufficiently controlled on metformin monotherapy. 

(24- 29)  

 

The addition of vildagliptin to a stable dose of 

metformin monotherapy has been shown to be 

effective in sustaining glycemic control for at least 1 

year, and in improving β-cell function and reducing 

insulin resistance and inflammatory markers. A 
recent study of vildagliptin/low-dose metformin 

combination therapy in treatment-naïve patients with 

T2DM showed superior glycemic control and 

favorable GI tolerability compared with high-dose 

metformin therapy. This suggests the potential of 

vildagliptin/metformin combination therapy in the 

management of T2DM. (30) 

 

Another phase III study by Filozof C et al 

demonstrated that the addition of vildagliptin 100 mg 
qd to low-dose Metformin bid resulted in a larger 

reduction in HbA1c as compared with up-titration of 

metformin therapy to 1000 mg bid in patients with 

inadequate glycemic control on low-dose metformin 

(500 mg bid). Moreover, the combination therapy 

was well tolerated without any increase in 

hypoglycemic events, and fewer GI events as 

compared with high-dose metformin monotherapy. 

Thus, early and more aggressive therapy in T2DM is 

more beneficial and can be considered in patients 

with poor glycemic control with metformin 

monotherapy. (31) 
 

The present study demonstrates that a combination 

treatment of vildagliptin with metformin is 

efficacious and displays a good safety and tolerability 

profile over 12 weeks of treatment in patients with 

T2DM.  combination therapy was well tolerated, 

having a similar overall safety profile to that of 

Metformin monotherapy. Only one (0.28%) adverse 

event of Hypoglycaemia was reported in the 

Vildagliptin and Metformin therapy. No 

Hypoglycaemia was reported in Metformin group. No 
serious adverse events occurred during the study. The 

most common adverse events were Gastrointestinal 

which included Diarrhea, abdominal pain, loss of 

appetite, Metallic taste, Flatulence, which were more 

in the metformin groups. There were no 

discontinuations from the study with respect to both 

the groups. All the subjects enrolled completed the 

study in both the groups. 

 

In other clinical studies, DPP-IV inhibitors have 

generally been well tolerated. Reported events are 

often mild and include upper respiratory tract 
infection, headache, and cough. Clinical trials have 

indicated that DPP-IV inhibitors generally do not 

cause severe hypoglycemia or weight gain. This is 

likely secondary to the mechanism of action of these 

agents; insulin secretion is stimulated in a dose-

dependent manner, thereby minimizing hypoglycemia 

and resulting weight gain. The weight neutrality of 

this class distinguishes these agents from other 

commonly used antidiabetic medications, including 

insulin, sulfonylureas, and TZDs. (20,32,33,) 

 
The meta-analysis results for Adverse events showed 

that the DPP-4 inhibitors plus metformin as initial 

combination therapy was not associated with a further 

reduction in adverse CV events, nor the higher risk of 

hypoglycaemia, nor the prolonged risk of 
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gastrointestinal AEs, but with a substantial amount of 

heterogeneity when compared with metformin 

monotherapy.  (22,33-37) 

 

The present study demonstrates that a combination 
treatment of vildagliptin with metformin is 

efficacious and displays a good safety and tolerability 

profile over 12 weeks of treatment in patients with 

T2DM. The primary objective of the study was 

achieved by showing that HbA1c reduction with 

vildagliptin plus metformin combination therapy was 

statistically superior to that of monotherapy 

metformin. Accordingly, lower FPG concentrations 

and a higher proportion of patients achieving 

predetermined glucose-related targets were also 

obtained with combination treatment. All treatments 

were well tolerated, with a low incidence of Adverse 
events, and in particular, hypoglycaemic events were 

rare.  These adverse events were similar to other 

clinical trials.(table no 17) 

 

Our study had several limitations. Firstly, it was 

conducted on a small group of patients and this study 

was not blinded.  Secondly, changes in lipid 

parameters and HOMA index were not assessed as 

Lipid parameters are important in understanding 

secondary effects of the study drugs and are 

changeable according to the agents used.  The cost 
differences were not calculated as the gliptins groups 

are comparatively expensive in comparison to the 

other add on like sulfonylureas, Glitazones  which are 

cheaper alternatives to it. There were non-significant 

weight changes in both groups at the end of the 

therapy therefore. So further larger, randomized 

blinded studies should be designed to evaluate the 

effects of these drugs on lipid profile also. 

 

REFERENCES: 

1. Zimmet P, Alberti KG, Shaw J. Global and 

societal implications of the diabetes epidemic. 
Nature. 2001 Dec 13;414(6865):782–7. 

2. Pradeepa R, Deepa R, Mohan V. Epidemiology of 

diabetes in India--current perspective and future 

projections. J Indian Med Assoc. 2002 

Mar;100(3):144–8. 

3. Diagnosis and Classification of Diabetes Mellitus. 

Dia Care. 2004 Jan 1;27(suppl 1):s5–s10. 

4. Davis SN. Insulin, Oral Hypoglycaemic Agents 

and Pharmacology of Endocrine Pancreas. 

Goodman Gilmans Pharmacol Basis Ther. 11th 

ed. New York: Mc Graw-Hill; 2006. p. 1613–45. 
5. Power AC. Diabetes mellitus. Harrison’s Princ 

Intern Med. 17th ed. New York: Mc Graw-Hill; 

2008. 

6. Fass AD, Gershman JA. Efficacy and safety of 

dipeptidyl peptidase-4 inhibitors in combination 

with metformin. Adv Ther. 2013 Apr;30(4):337–

53. 

7. DeFronzo RA, Goodman AM. Efficacy of 

metformin in patients with non-insulin-dependent 

diabetes mellitus.The Multicenter Metformin 
Study Group. N Engl J Med. 1995;333:541–9.  

8. Raz I, Hanefeld M, Xu L, Caria C, Williams-

Herman D, Khatami H, et al. Efficacy and safety 

of the dipeptidyl peptidase-4 inhibitor sitagliptin 

as monotherapy in patients with type 2 diabetes 

mellitus. Diabetologia. 2006;49:2564–71. 

[PubMed: 17001471]. 
9. Keating GM .Vildagliptin: A review of its use in 

type 2 diabetes mellitus. Drugs. 2010;70:2089–112.  

10.  Matthews DR, Dejager S, Ahren B, Fonseca V, 

Ferrannini E, Couturier A, et al. Vildagliptin add-

on to metformin produces similar efficacy and 

reduced hypoglycaemic risk compared with 

glimepiride, with no weight gain: Results from a 
2-year study. Diabetes Obes Metab. 2010;12:780–

9.  

11. Banerji MA, Purkayastha D, Francis BH. Safety 

and tolerability of vildagliptin 

vs.thiazolidinedione as add-on to metformin in 

type 2 diabetic patients with and without mild 

renal impairment: A retrospective analysis of the 

GALIANT study. Diabetes Res Clin Pract. 

2010;90:182–90. [PubMed: 20655609] 

12. Arechavaleta R, Seck T, Chen Y, Krobot KJ, 

O’Neill EA, Duran L, et al. Efficacy and safety of 
treatment with sitagliptin or glimepiride in 

patients with type 2 diabetes inadequately 

controlled on metformin monotherapy: A 

randomized, double-blind, non-inferiority trial. 

Diabetes.  

13. Scheen AJ, Charpentier G, Ostgren CJ, Hellqvist 

A, Gause-Nilsson I. Efficacy and safety of 

saxagliptin in combination with metformin 

compared with sitagliptin in combination with 

metformin in adult patients with type 2 diabetes 

mellitus. Diabetes Metab Res Rev. 2010;26:540–

9. 
14. Goldstein BJ, Feinglos MN, Lunceford JK, 

Johnson J, Williams-Herman DE. Sitagliptin 036 

Study Group. Effect of initial combination therapy 

with sitagliptin, a dipeptidyl peptidase-4 inhibitor, 

and metformin on glycemic control in patients 

with type 2 diabetes. Diabetes Care. 

2007;30:1979–87.  

15. Shaw JE, Sicree RA, Zimmet PZ. Global 

estimates of the prevalence of diabetes for 2010 

and 2030. Diabetes Res Clin Pract. 2010 

Jan;87(1):4–14. 
16. American Diabetes Association. Standards of 

medical care in diabetes--2011. Diabetes Care. 

2011 Jan;34 Suppl 1:S11–61. 



IAJPS 2019, 06 [08], 15427-15435                     Yadav P et al                           ISSN 2349-7750 

 w w w . i a j p s . c o m  
 

Page 15435 

 

17. Inzucchi SE, Bergenstal RM, Buse JB et al. 

Management of hyperglycemia in type 2 diabetes: 

A patient-centered approach. Position statement of 

the American Diabetes Association (ADA) and 
the European Association for the Study of 

Diabetes (EASD). Diabetes Care. 2012; 55: 1577–

96. 

18. Gallwitz B. Sitagliptin: profile of a novel DPP-4 

inhibitor for the treatment of type 2 diabetes 

(update). Drugs Today (Barc) 2007; 43: 801–814. 

19. Gupta R, Walunj SS, Tokala RK et al. Emerging 

drug candidates of dipeptidyl peptidase IV (DPP 

IV) inhibitor class for the treatment of Type 2 

Diabetes. Curr Drug Targets 2009; 10: 71–87. 

20. Schweizer A, Dejager S, Foley JE. Impact of 

insulin resistance, body mass index, disease 
duration and duration of metformin use on the 
efficacy of vildagliptin. Diabetes Ther. 2012; 3: 1–9.  

21. Ahren B. Novel combination treatment of type 2 

diabetes DPP-4 inhibition + metformin. Vasc 

Health Risk Manag 2008; 4: 383–394. 

22. D. Wu, L. Li & C. Liu. Efficacy and safety of 

dipeptidyl peptidase-4 inhibitors and metformin as 
initial combination therapy and as monotherapy in 

patients with type 2 diabetes mellitus: a meta-

analysis.2013; Diabetes, Obesity and 

Metabolism:1-8. 

23. Pan C, Xing X, Zheng S et al. Efficacy and 

tolerability of vildagliptin as add-on therapy to 

metformin in Chinese patients with type 2 

diabetes mellitus. Diabetes Obes Metab. 2012; 14: 

737–44. 

24. Scheen AJ. Linagliptin plus metformin: a 

pharmacokinetic and pharmacodynamics 
evaluation. Expert Opin Drug Metab Toxicol 

2013; 9: 363–377.  

25. Haak T. Initial combination with linagliptin and 

metformin in newly diagnosed type 2 diabetes and 

severe hyperglycemia. Adv Ther 2012; 29: 1005–

1015.  

26. Nauck MA, Ellis GC, Fleck RP et al. Efficacy and 

safety of adding the dipeptidyl peptidase-4 

inhibitor alogliptin to metformin therapy in 

patients with type 2 diabetes inadequately 

controlled with metformin monotherapy: a 
multicentre, randomised, double-blind, placebo-

controlled study. Int J Clin Pract 2009; 63: 46–55.  

27. Goodman M, Thurston H, Penman J. Efficacy and 

tolerability of vildagliptin in patients with type 2 

diabetes inadequately controlled with metformin 

monotherapy. Horm Metab Res 2009; 41: 368–

373. 

 

 

 

28. Filozof C, Schwartz S, Foley JE. Effect of 

vildagliptin as add-on therapy to a low-dose 

metformin. World J Diabetes 2010; 15: 19–26. 

29. Forst T, Uhlig-Laske B, Ring A et al. Linagliptin 

(BI 1356), a potent and selective DPP-4 inhibitor, 
is safe and efficacious in combination with 

metformin in patients with inadequately 

controlled type 2 diabetes. Diabet Med 2010; 27: 

1409–1419. 

30. Ahren B, Simonsson E, Larsson H, Landin-Olsson 

M, Torgeirsson H, Jansson PA, Ahrén B, 

Simonsson E, Larsson H, Landin-Olsson M, 

Torgeirsson H, Jansson PA, Sandqvist M, 

Båvenholm P, Efendic S, Eriksson JW, Dickinson 

S, Holmes D: Inhibition of dipeptidyl peptidase 

IV improves metabolic control over a 4-week 

study period in type 2 diabetes. Diabetes Care 
2002, 25:869–875].  

31. Filozof C, Schwartz S, Foley JE: Effect of 

vildagliptin as add-on therapy to a low-dose 

metformin. World J Diabetes 2010, 1:19–26.]. 

32. Halimi S, Schweizer A, Minic B, Foley J, Dejager 

S: Combination treatment in the management of 

type 2 diabetes: focus on vildagliptin and 

metformin as a single tablet. Vasc Health Risk 

Manag 2008, 4:481–492. 

33. Sasaki Y et al, Serum interlukins, insulin and 

HOMA-IR in diabetes, Clinical Cancer Research, 
October 2011. 

34. Schweizer A, Dejager S, Foley JE, Shao Q, 

Kothny W. Clinical experience with vildagliptin 

in the management of type 2 diabetes in a patient 

population ≥75 years: A pooled analysis from a 

database of clinical trials. Diabetes Obes Metab. 

2011; 13: 55–64. 

35. Wilson PWF, D'Agostino RB, Levy D, Belanger 

AM, Silbershatz H, Kannel WB. Prediction of 

coronary heart disease using risk factor categories. 

Circulation 1998;97: 1837-47. 

36. Sasaki Y et al, Serum interlukins, insulin and 
HOMA-IR in diabetes, Clinical Cancer Research, 

October 2011. 

37. Mathieu C: The scientific evidence: vildagliptin 

and the benefits of islet   enhancement. Diabetes 

Obes Metab 2009, 11(Suppl 2):9–17. 


	Statistical analysis:  Data so obtained was analyzed using percentage, mean, standard deviation, unpaired t tests. Statistical significance between the two groups was calculated using students T test. Overall ‘p’ value less than 0.05 was considered st...

