
708  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 6 | Issue : 5 | May 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50ReseaRch PaPeR

A Comparative Study of Vildagliptin-Metformin 
Versus Glimepiride-Metformin Therapy in Type 2 
Diabetes Mellitus At A Tertiary Hospital of North 

India

Dr Avtar Singh Dhanju Dr Ajay Chhabra
Assistant Professor, Department of Medicine, 

Government Medical College, Amritsar
Assistant Professor, Department of Medicine, 

Government Medical College, Amritsar

Medical Science

Keywords Type 2 diabetes mellitus, dipeptidyl-peptidase-4(DPP4) inhibitors, metformin, 
glimepride.

ABSTRACT Diabetes mellitus (DM) is one of the most common chronic disorders attaining epidemic proportions 
worldwide. There are different classes of drugs available to treat it. The present study was undertaken to 

study comparison between vildagliptin-metformin combination versus glimepiride-metformin combination. 

Aims and objectives: To compare the efficacy of vildagliptin with glimepiride as an add-on therapy to metformin in pa-
tients of type-2 diabetes mellitus in terms of glycemic control parameters like fasting blood glucose, 2 hour postpran-
dial glucose and reduction in HbA1C levels from baseline and to compare the tolerability and development of side 
effects in patients on vildagliptin-metformin therapy versus those on glimepiride-metformin therapy. 

Materials and methods: This comparative study was conducted on 100 type 2 diabetes mellitus patients at Govern-
ment Medical College, Amritsar. Half of them were put on vildagliptin-metformin and the other half was given glime-
piride-metformin. Blood sugar levels, HbA1c were measured serially and the data tabulated and analysed statistically. 

Conclusion: It was seen that vildagliptin and glimepiride were equally efficacious in reducing fasting plasma glucose 
when given as add-on to metformin. However HbA1c control was better in vildagliptin-metformin group. Incidence of 
hypoglycaemia was much less in same group. As far as weight change was concerned, vildagliptin-metformin combina-
tion led to weight loss while weight gain was seen with glimepiride-metformin combination.
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INTRODUCTION
Type 2 diabetes (T2DM) is a chronic and complex disease 
which involves multiple pathophysiological defects, includ-
ing impaired islet function and insulin resistance, resulting 
in impaired glucose tolerance and inappropriately high 
fasting hepatic glucose production. While insulin resistance 
remains essentially unchanged over time, the deficit in is-
let function is a progressive process with quantitative and 
qualitative abnormalities in insulin and glucagon secretion 
kinetics. A role of excess glucagon cannot be underesti-
mated; indeed, type 2 diabetes is an islet paracrinopathy 
in which the reciprocal relationship between the glucagon-
secreting alpha cell and the insulin-secreting beta cell is 
lost, leading to hypoinsulinemia and hyperglucagonemia 
and hence the consequent hyperglycemia.1These defects 
in islet function are present early on and worsen with the 
natural history of the disease.2,3,4 

The increasing prevalence of diabetes mellitus is increas-
ing the economic burden of controlling blood glucose lev-
els and treating complications.5,6  Diabetes mellitus patients 
also exhibit a more than 3-fold greater risk of cardiovascu-
lar disease (CVD) and mortality than non-diabetic subjects.7 
Established management of T2DM starts with lifestyle 
changes, i.e introducing a healthier diet and increasing 
physical activity in order to improve glucose utilization and 
promote weight loss. This is accompanied by rapid or even 
concomitant introduction of an oral anti-diabetic agent. 
Metformin is widely used as the first-line anti-diabetic drug 
of choice.8,9 Metformin was reported to be equally effec-
tive in lowering glucose in non-obese and obese patients 

and can thus be used independent of an individual’s BMI.10 
More importantly, it is the only drug which has demonstrat-
ed beneficial effects on cardiovascular events, as reported 
in the UKPDS substudy of overweight patients.11 

Metformin is therefore recommended by all guidelines 
as first-line therapy for T2DM. The International Diabetes 
Federation (IDF) suggests to use Metformin in all cases in-
adequately controlled by non-pharmacological treatments 
(IDF, on line) while a recent consensus document of the 
American Diabetes Association (ADA) and the European 
Association for the Study of Diabetes (EASD) recommends 
to prescribe metformin at diagnosis, together with lifestyle 
interventions.12,13

Upon progression of the disease, progressive loss of β-cell 
function and mass makes it difficult for patients to maintain 
glycemic control with monotherapy. As a result, combina-
tion therapy involving agents with complementary mecha-
nism of action is the next logical step in the management 
of T2DM. Since metformin lowers plasma glucose with-
out affecting insulin secretion, it is often combined with 
an agent stimulating insulin secretion, like a sulfonylurea. 
Adding a sulfonylurea to metformin has thus been the con-
ventional and the gold standard combination therapy for 
decades. However, while previous therapeutic goals made 
this combination quite attractive, the lower glycemic tar-
gets for intensification of therapy substantially increase the 
risk of hypoglycaemia. Therefore, the need for more glu-
cose-sensitive agents as alternative combination therapies 
was warranted.
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A variety of potential drugs have been developed to con-
trol the glucose levels and reduce severe hypoglycemia. 
Among these drugs, dipeptidyl peptidase-4 (DPP-4) inhibi-
tors have proven effective for glucose control without in-
ducing hypoglycemia and are widely used as the primary 
therapeutic option. By stabilizing endogenous incretin 
hormones at physiological concentrations, DPP-4 inhibi-
tors increase the sensitivity to glucose of both insulin and 
glucagon secretion (i.e, increase insulin secretion and sup-
press glucagon secretion in a glucose-dependent manner), 
thereby lowering glucose levels. DPP-4 inhibitors are thus 
the first oral agents addressing the dual β- and β- islet cells 
dysfunction present in T2DM.

Our main focus in this study is to compare the effect of 
vildagliptin (a DPP-4 inhibitor) and glimepiride (a sulpho-
nylurea) on fasting blood sugar, post-prandial blood sugar, 
HbA1c and body weight as an add on therapy to metform-
in as well as to note and compare the incidence of hypo-
glycemia with each of these therapies.

MATERIALS AND METHODS
One  hundred  patients  of  type-2  diabetes  mellitus 
were selected from the patients admitted to various wards 
and visiting OPDs of Government Medical College, Am-
ritsar. Patients were labelled as diabetic based  on WHO 
criteria for diagnosis of diabetes mellitus which is : - 
1) Symptoms of diabetes mellitus plus a random glucose 
concentration >200mg/dl (11.1mmol/l). The classic symp-
toms of diabetes mellitus include polyuria, polydipsia and 
unexplained weight loss 
OR 
2) Fasting blood glucose >126 mg/dl (7.0mmol/l). Fasting 
is defined as no caloric intake for at least 8 hours 
OR 
3) 2 hour post prandial glucose > 200mg/dl (11.1 mmol/l). 
Among diabetics, the above criteria will be considered to 
include the patients for the study. 

Inclusion criteria for case selection: 
1)  Type-2 diabetes mellitus, either naïve or on monothera-
py with metformin or glimepiride and having HbA1c >7.0%
2)  Age group 18-70 years
3) Body mass index (BMI) in the range 22-45

Exclusion criteria: 
Patients < 18 years or > 70 years of age, type-1 diabetes 
mellitus, diabetic ketoacidosis, renal failure, heart failure, 
pregnancy and breast feeding were excluded from the 
study.

These 100 patients were divided into two groups of 50 pa-
tients each. Group I was given glimepride 1mg and met-
formin 500mg combination, Group II was given vildaglip-
tin 50mg plus metformin 500mg combination.  Patients in 
both groups were age matched and as far as possible du-
ration matched. The efficacy variables were fasting blood 
glucose, 2-hour postprandial glucose and HbA1c. These 
were measured at 4 weekly intervals for the total period 
of study of 24 weeks. The data was tabulated and ana-
lysed statistically using Student’s  t-test and the Chi-square 
( β2  ) test, respectively. All  p  values less than 0.05 were 
regarded as statistically significant.

OBSERVATIONS
The study included 100 patients of type 2 diabetes mel-
litus who were divided into two groups of 50 each. Group 
I was given glimepride-metformin, Group II was given 
vildagliptin-metformin combination. Mean age of pa-

tient was 52.8 years. 48% (n=48) patients were males and 
52% (n=52) were females. The mean fasting blood glu-
cose, 2 hour postprandial glucose and HbA1c levels were 
162.56mg/dl, 268.68mg/dl and 8.49% respectively. Out of 
100 patients enrolled in the study, 52 were females and 48 
were males. Out of 52 females, 28 were included in Group 
I (glimepiride-metformin) group and 24 were included in 
Group II (vildagliptin-metformin) group. Out of 48 males, 
22 were included in Group I and 26 were included in 
Group II.

Fasting blood sugar levels for glimepride-metformin com-
bination (GROUP I) decreased from a baseline mean 
value of 164.12±13.68 mg/dl to 115.24±12.88 mg/dl at 
the end of 24 weeks, a mean reduction of 48.88 mg/dl. 
This decrease was statistically significant. Two hour post 
prandial blood glucose levels for glimepride-metformin 
group (GROUP I) decreased from 271.70±21.08 mg/dl to 
156.18±11.88 mg/dl after 24 weeks of therapy, a mean re-
duction of 115.52 mg/dl. This change was statistically sig-
nificant. 

HbA1c  levels for glimepride-metformin group (GROUP I) 
showed a mean reduction of 1.36% from 8.59±1.23% to 
7.24±0.62%. The decline in HbA1c levels after 24 weeks of 
treatment was statistically significant.

Fasting blood sugar levels for vildagliptin-metformin com-
bination (GROUP II) decreased from a baseline mean value 
of 161±16.57 mg/dl to 110.96±14.22 mg/dl at the end of 
24 weeks, a mean reduction of 50.04 mg/dl. This decrease 
in levels was statistically significant. 

Two hour post prandial blood glucose levels for vild-
agliptin-metformin group (GROUP II) decreased from 
265.66±22.12 mg/dl to 154.80±13.50 mg/dl after 24 
weeks of therapy, a mean reduction of 110.86 mg/dl. This 
change was statistically significant. 

HbA1c  levels for vildagliptin-metformin group (GROUP II) 
showed a mean reduction of 1.22% from 8.40±0.70% to 
7.18±0.60%. The decline in HbA1c levels after 24 weeks of 
treatment was statistically significant.

TABLE 1
COMPARISON BETWEEN FBS LEVELS OF GROUP 
I (GLIMEPRIDE-METFORMIN COMBINATION)  ND 
GROUP II (VILDAGLIPTIN-METFORMIN COMBINATION)

GROUP I GROUP II ‘p’ value
Level of 
signifi-
cance

Before 
start of 
treatment

164.12 ± 
13.68 161±16.57 0.307 Not signifi-

cant

After 24 
weeks of  
treatment

115.24 ± 
12.88

110.96 ± 
14.22 0.118 Not signifi-

cant

FBS reduc-
tion 48.88 ± 9.51 50.04 ± 

10.03 0.554 Not signifi-
cant

% decline 
during 
period of 
study

30.33 31.08

The comparative blood sugar levels are depicted in Ta-
ble 1. In the glimepride-metformin group (GROUP I) the 
mean reduction in fasting blood glucose was 48.88 mg/
dl, a 30.33% decline during the period of treatment of 24 
weeks. The mean reduction in fasting blood glucose levels 
in vildagliptin-metformin group (GROUP II) was 50.04 mg/
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dl, a reduction of 31.08%. The difference in reduction was 
statistically not significant. 

In the glimepride-metformin group (GROUP I) the mean 
reduction in 2 hour post prandial blood glucose was 115 
mg/dl, a 42.51% decline during the period of treatment 
of 24 weeks. The mean reduction in 2 hour post pran-
dial blood glucose levels in vildagliptin-metformin group 
(GROUP II) was 110.86 mg/dl, a reduction of 41.73%. The 
difference in reduction was statistically not significant. 

TABLE 2
COMPARISON BETWEEN HbA1c LEVELS OF GROUP 
I (GLIMEPRIDE-METFORMIN COMBINATION) AND 
GROUP II (VILDAGLIPTIN-METFORMIN COMBINATION)

GROUP I GROUP II ‘p’ value Level of 
significance

Before 
start of 
treatment

8.59 ± 
1.23

8.404 ± 
0.708 0.986 Not signifi-

cant

After 24 
weeks of  
treatment

7.24 ± 
0.62

7.18 ± 
0.606 0.626 Not signifi-

cant

Reduction 
HbA1c 
levels

1.36 ± 
0.135

1.22 ± 
0.227 0.000 Significant

As seen in Table 2 in the Glimepride-Metformin group 
(GROUP I), the mean reduction in HbA1c levels was 1.36% 
during the period of treatment of 24 weeks. The mean re-
duction in HbA1c levels in Vildagliptin-Metformin group 
(GROUP II) was 1.22%. The difference in reduction was sta-
tistically significant. 

During the entire study period of 24 weeks, 11 episodes of 
hypoglycemia occurred in Group I (glimepride-metformin), 
whereas single episode of hypoglycemia was reported in 
Group II (vildagliptin-metformin group). The difference was 
statistically significant. By the end of study period of 24 
weeks, the mean change in weight was +1.68±0.75 kg for 
Group I (glimepride-metformin group), whereas a change 
of -0.50±0.46 was observed in Group II (vildagliptin-met-
formin group). This difference was statistically significant. 

DISCUSSION
In our study glimepiride-metformin combination therapy 
reduced fasting blood sugar levels from a baseline mean 
value of 164.12±13.68 mg/dl at the start of the study to 
115.24±12.88 mg/dl at the end of 24 weeks. Mean decline 
in fasting blood glucose after 24 weeks of treatment was 
48.88 mg/dl. The improvement in fasting blood glucose 
was highly significant.

Two hour post prandial blood glucose levels for glime-
pride-metformin group also decreased significantly from 
a baseline value of 271.70±21.08 mg/dl to 156.18±11.88 
mg/dl after 24 weeks of therapy with a mean reduction of 
115.52 mg/dl. This change was statistically highly signifi-
cant. 

effects on fasting blood glucose and 2 hour post pran-
dial glucose levels were observed by use of glimepiride-
metformin combination in diabetic patients by Charpentier 
et al14 , Umpierrez et al15 ,Ferrannini et al16,  Hyun Jeong 
Jeon and Tae Keun Oh17.

Glimepiride-metformin therapy given for 24 weeks in the 
same group resulted in fall in HbA1c from 8.59±1.23% to 
7.24±0.62% and with a mean reduction of 1.36%  which 
was statistically highly significant. This was similar to that 
observed by Charpentier et al14 , Umpierrez et al15 ,Ferran-

nini et al16,  Hyun Jeong Jeon  and  Tae Keun Oh17, Mat-
thews et al18,  Derosa et al19, Goke et al20 in their studies.

Vildagliptin-metformin combination when administered to 
Type 2 diabetes mellitus patients, it reduced fasting blood 
glucose levels from a baseline mean value of 161±16.57 
mg/dl to 110.96±14.22 mg/dl at the end of 24 weeks with 
a mean reduction of 50.04 mg/dl. This decrease in levels 
was statistically highly significant.

With vildagliptin-metformin therapy, 2 hour post prandial 
blood glucose levels were reduced from 265.66±22.12 
mg/dl to 154.80±13.50 mg/dl after 24 weeks with a mean 
reduction of 110.86 mg/dl. This change was statistically 
highly significant.

Vildagliptin-metformin when given for 24 weeks in same 
group resulted in fall of HbA1c from 8.40±0.70% to 
7.18±0.60% with a mean reduction of 1.22%. The decline 
in HbA1c levels after 24 weeks of treatment was statisti-
cally highly significant.

Similar effects on fasting blood glucose, 2 hour post pran-
dial blood glucose and HbA1c by use of vildagliptin-met-
formin were observed by L. Cai et al21, Ferrannini et al16,  
Hyun Jeong Jeon and Tae Keun Oh17, Ahren et al22 , Mat-
thews et al18,  Derosa et al19 and  Goke et al20.

On comparison of fall in fasting blood glucose levels be-
tween group I (glimepiride-metformin) and group II (vilda-
gliptin-metformin). It was seen that in Group I (glimepride-
metformin group), the mean reduction in fasting blood 
glucose was 48.88 mg/dl, a 30.33% decline during the pe-
riod of treatment of 24 weeks. The mean reduction in fast-
ing blood glucose levels in group II (vildagliptin-metformin 
group) was 50.04 mg/dl, a reduction of 31.08%. The differ-
ence in reduction between two groups was statistically not 
significant (p > 0.05). 

In the Group I (glimepride-metformin group) the mean 
reduction in 2 hour post prandial blood glucose was 115 
mg/dl, a 42.51% decline during the period of treatment 
of 24 weeks. The mean reduction in 2 hour post prandial 
blood glucose levels in group II (vildagliptin-metformin) 
group was 110.86 mg/dl, a reduction of 41.73%. The dif-
ference in reduction between two groups was statistically 
not significant (p > 0.05).

In the glimepride-metformin group (Group I), the mean 
reduction in HbA1c levels was 1.36% by the end of 24 
weeks as compared to 1.22% in vildagliptin-metformin 
group (Group II) and the difference between them was sta-
tistically significant (p < 0.05). 

During the entire study period of 24 weeks in 100 patients, 
11 episodes of hypoglycaemia (random blood glucose 
< 55 mg/dl) occurred in Group I (glimepride-metformin), 
whereas single episode of hypoglycemia was reported in 
Group II (vildagliptin-metformin group). The difference was 
statistically significant (p < 0.05).

When the effect of two therapies on bodyweight was com-
pared by the end of study period of 24 weeks, it was seen 
that the mean change in weight was +1.68±0.75 kg for 
Group I (glimepride-metformin group), whereas a change 
of -0.50±0.46 was observed in Group II (vildagliptin-met-
formin group). This difference was statistically significant (p 
< 0.05). 
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These comparative effects in terms of fasting and 2 hour 
post prandial blood glucose reduction, HbA1c control, in-
cidence of hypoglycemia and weight gain were similar to 
those observed by Ferrannini et al,16  Jeon and Keun Oh17, 
Matthews et al18,  Derosa et al19, Goke et al,20 Cai et al,21 
and Ahren et al.22 

CONCLUSION
Vildagliptin and glimepiride were equally efficacious in 
reducing fasting plasma glucose levels when given as an 
add-on therapy to metformin in type 2 diabetes mellitus 
patients. Mean reduction in 2 hour post prandial glucose 
levels during the study was similar with both the therapies. 
HbA1c control was marginally better with glimepiride-
metformin therapy as compared to vildagliptin-metformin 
therapy.

Hypoglycemia episodes were ten times more with glime-
piride-metformin therapy as compared to vildagliptin-
metformin therapy. Hence, vildagliptin gives an advantage 
over glimepiride in this regard. Vildagliptin-metformin 
was associated with weight loss in study patients whereas 
weight gain was seen with glimepiride-metformin therapy. 
Vildagliptin-metformin therapy proved to be beneficial in 
this regard. Therefore vildagliptin may be a better therapy 
in an obese type 2 diabetic patient with a lesser tendency 
for hypoglycaemia.
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