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ARTICLE INFO ABSTRACT

Objective - To compare the effects of monotherapy using metformin, vildagliptin with
combination of the metformin/vildagliptin agents on glycemic control (HbA1c and plasma
glucose) and lipid profiles [total cholesterol (TC), high density lipoprotein cholesterol
(HDL-C), low density lipoprotein cholesterol (LDL-C), Triglyceride (TG)] in indian patients
with type 2 diabetes.
Research Design and Methods - This study consisted of a 24-week, observational,
multicenter study that included a 3 parallel study groups received usual dosage of metformin
1000 mg, vildagliptine 15 mg and metformin 1000 mg in combination with vildagliptin 15
mg respectivly.
Results - At the 24-week end point, monotherapy using metformin, vildagliptin and
combination of the metformin/vildagliptin achieved statistically significant decreases in
HbA1c in comparison with a baseline HbA1c (P < 0.001). The reductions in HbA1c were
similar in the metformin (1.2), vildagliptin (1.0) monotherapy groups. The reduction in
HbA1c was 1.6 in the metformin/vildagliptin combination group respectively. The greatest
reduction in fasting plasma glucose observed was in the metformin/vildagliptin combination
group (2.8 mmol/l); this was statistically significant when compared with metformin (1.3)
and vildagliptin (1.8 mmol/l) monotherapy (P< 0.001). Vildagliptin presents a very desirable
profile here, with monotherapy studies showing no incidence for hypoglycemia, no weight
gain.
Conclusion- This study demonstrates that the DPP-4 inhibitor vildagliptin and metformin,
results in a clinically significant decrease in FPG and HbA1C as compared with metformin
and vildagliptin alone. These effects are associated with an improvement in measures of β
cell function, with no weight gain and no increase in the incidence of hypoglycemia.
Furthermore, the combination is very well tolerated with no major safety concerns identified
in this study. Thus, it appears that combining vildagliptin with metformin is an effective and
well-tolerated approach to treating patients with type 2 diabetes.

INTRODUCTION
It is known that 3 major metabolic abnormalities contribute to the
development of hyperglycemia in type 2 diabetes mellitus:
impaired insulin secretion in response to glucose, increased
hepatic glucose production, and decreased insulin-stimulated
glucose uptake in peripheral tissues. The latter abnormalities are
due primarily to insulin resistance.1 “The mechanism is not fully
understood, but reducing insulin resistance, or increasing insulin
sensitivity, appears to improve glucose and lipid metabolism.
The crude prevalence rate of diabetes in urban areas is about 9%
and the prevalence in rural areas has also increased to around 3%
of the total population. If one takes into consideration that the total
population of India is more than 1000 million then one can
understand the sheer numbers involved. Taking an urban-rural
population distribution of 70:30 and an overall crude prevalence
rate of around 4%, at a conservative estimate, India is home to

around 40 million diabetics.2 Although there is an increase in the
prevalence of type 1diabetes also, the major driver of the epidemic
is the more common form of diabetes, namely type 2diabetes,
which accounts for more than 90 per cent of all diabetes cases.
Now here is the diabetes epidemic more pronounced than in India.
The International Diabetes Federation, the number of people with
diabetes in India currently around 40.9 million is expected to rise
to 69.9 million by 2025 unless urgent preventive steps are
taken.3,4,5 The so called “Asian Indian Phenotype” refers to certain
unique clinical and biochemical abnormalities in Indians which
include increased insulin resistance, greater abdominal adiposity
i.e., higher waist circumference despite lower body mass index,
lower adiponectin and higher high sensitive C-reactive protein
levels. This phenotype makes Asian Indians more prone to
diabetes.6,7,8 Management of diabetes aims at improving glycemic
control, which is typically measured as reductions in glycated
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hemoglobin (HbA1c).9 Current guidelines define the target for
glycemic control as HbA1c <7.0% or <6.5%.1,9 Several classes of
antihyperglycemic agents with different mechanisms of action are
currently available. Metformin and the thiazolidinediones
suppress insulin resistance while α-glucosidase inhibitors act
within the gastrointestinal (GI) tract to lower postprandial glucose
excursions. Current clinical practice guidelines recommend a
stepwise treatment pathway for diabetes.1 Lifestyle modifications
such as weight reduction, dietary adjustments, and physical
exercise form the first step of treatment followed by initiation of
monotherapy. Metformin is recommended as the first-line oral
antihyperglycemic agent in most patients with T2DM by almost
all clinical practice guidelines. Along with its favorable effect on
blood glucose, metformin is associated with a low incidence of
weight gain and hypoglycemia, and it also has cardioprotective
properties.1,10-15 Subsequent stepwise intensification of metformin
monotherapy is recommended if glycemic control is
inadequate.1,10,16

In patients with persistent hyperglycemia even after the maximum
effective and/or tolerated dose of metformin is used, the rapid
addition of other antihyperglycemic agents is recommended.16 If
glucose control remains inadequate, another medication should be
added to the initial therapy.1,16 The stepwise treatment approach is,
however, associated with several limitations. Lifestyle
interventions are difficult to be implements and maintain, and
have failed to achieve effective glycemic control alone.17 Given
the limitation of monotherapies to act on the multiple
pathophysiological mechanisms involved in glucose control, they
frequently fail to achieve the target glycemic goal.1 Failure of
monotherapies is also attributed to their inability to prevent
deterioration of pancreatic β- cell function, which is commonly
observed in diabetes.18,19 Although monotherapies can provide
initial glycemic control, several clinical studies have demonstrated
failure of monotherapy to maintain long-term glycemic control.20

Monotherapies eventually failed to sustain the targeted glycemic
control over time. Furthermore, all were associated with high
discontinuation rates, mainly due to drug-related adverse effects.20

In another large observational study undertaken in the UK,
approximately 50% of patients failed to achieve the target HbA1c
level of <7% during the first year with sulfonylurea or metformin
monotherapy. After 3 years of follow-up, neither of the
monotherapies was able to maintain the target HbA1c in >70%
patients who had initially achieved the goal during the first year.19

Moreover, these agents were associated with several adverse
events (AEs) such as hypoglycemia, weight gain, GI disturbances,
peripheral edema, and potential cardiovascular effects.13 As
recommended in the traditional stepwise approach, intensification
of therapy with higher doses has shown to be successful in
improving glycemic control. However, the increased risk of AEs
with dosage increases has resulted in impaired patient compliance
and subsequently poor glycemic control.17 For example,
metformin therapy is associated with dose-dependent GI adverse
effects such as diarrhea, flatulence, and abdominal discomfort,
which often lead to treatment discontinuation.21,22

Vildagliptin, a potent, selective, and orally active second-
generation DPP-IV inhibitor, was recently approved for the
treatment of T2DM. Vildagliptin has been shown to reduce
fasting plasma glucose (FPG) and postprandial plasma glucose
(PPG) levels and 24-hour glycemic excursions, and suppress
postprandial plasma glucagon levels by inhibiting the activity of
DPP-IV enzyme to raise the levels of fasting and postprandial

active incretins.23-26 It also improves insulin sensitivity, augments
meal/postprandial plasma insulin levels, and enhances both α- and
β-cell functions.26-29 Improvements in functioning of the islets of
Langerhans in individuals with well-controlled T2DM receiving
vildagliptin under fasting conditions suggest a role beyond the
enhancement of meal-induced GLP-1 and glucose-dependent
insulinotropic polypeptide (GIP) activity.30In drug-naïve patients
with mild hyperglycemia, vildagliptin reduced the progressive
deterioration of glycemic control over 2 years. This indicates a
favorable effect in preventing the deterioration of β-cell
function.31 In clinical studies, vildagliptin has been shown to
improve glycemic control when administered as monotherapy or
combination therapy.18,23

Patients and Methods

The study was approved by the ‘‘Independent ethics committee’’.
Each patient gave written informed consent, and data were treated
according to the current legislation pending to personal data
processing and storing.  Each Group included 70 consecutive
eligible patients with type 2 diabetes mellitus. Body mass index
25 to 45 kg/m2, age between 35-65 years and HbA1c value more
than 7% was being considered. Data were collected at three
routinely scheduled visits baseline visit, visit second after
12weeks and third visit after 24 weeks of starting treatment.
The first one was the visit during which the monotherapy and
combination therapy was initiated. The second one was the first
visit with an available HbA1c within a 12 weeks time-window.
The third visit was the visit after 24 weeks time-window. The
main data collected included HbA1c levels, fasting glycaemia and
adverse events experienced during the 24 weeks period. Trends in
HbA1c levels, fasting glucose, occurrence of adverse events, and
body mass index (BMI) changes between the 24 weeks treatment
period were analysed using standard descriptive statistics (mean,
standard deviation (SD). Statistical tests such as the 2-way
analysis of variance and t-test were used to compare data recorded
at the 2 visits. Patients were divided into 3 subgroups.

Study Design

The 24-week, open, observational study, treatment period was
preceded by a 2-week screening period. The 3 parallel study
groups received usual dosage of metformin 1000 mg, vildagliptine
15 mg and metformin 1000 mg in combination with vildagliptin
15 mg respectivly. The dose of all 3 groups was not adjusted,
except at the investigator’s discretion in response to findings of
hypoglycemia. During the 24 weeks period, patients were seen
every 12 weeks. Each patient gave written informed consent, and
study protocol was approved by independent ethics committee
before any patient entered the study.

Inclusion and Exclusion

Patients have a body mass index of 25 to 45 kg/m2. Patients have
a age between 35-65 years at screening Patients with an HbA1c,
value more than 7% were eligible for participation in study, a
fasting glucose level more than 125 mg/dL. Patients with a history
of ketoacidosis or with unstable or rapidly progressive diabetic
retinopathy, nephropathy, or neuropathy were excluded, as were
patients with impaired liver function, impaired kidney function, or
anemia. Patients with unstable cardiovascular conditions or
cerebrovascular conditions within 6 months of study enrollment
were excluded.
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Efficacy and Tolerability Assessment

Efficacy was assessed using observed value of glycemic control
(HbA1c and plasma glucose) and lipid profiles [total cholesterol
(TC), high density lipoprotein cholesterol (HDL-C), low density
lipoprotein cholesterol (LDL-C), Triglyceride (TG)]. The safety
profile was assessed based on the results of laboratory testing
(chemistry, hematology, and urinalysis) and adverse events
elicited by general questioning. Adverse events were summarized
in terms of frequency counts and percentages of patients reporting
adverse events (coded on the basis of modified World Health
Organization Adverse Reaction Terminology). Laboratory values
were summarized in terms of changes from baseline and the
number of patients having laboratory values outside the normal
range or markedly abnormal values. Descriptive statistics were
used to summarize changes in body weight.

Statistical Analysis

Descriptive statistics were used to summarize demographic and
baseline characteristics. The comparability of the treatment groups
was assessed using a 2-way analysis of variance for continuous
variables (e.g. age), with treatment and t test.

RESULT
HbA1c concentration

At baseline, mean HbA1c levels were similar across the four
treatment groups. Throughout the study, mean HbA1c levels in
the five active treatment groups steadily declined. At the week-24
end point, there were statistically significant reductions from
baseline in HbA1c in all active treatment groups. HbA1c was
significantly decreased from baseline by 1.2 in the metformin
group, by 1.0 in the vildagliptin group and by 1.7 in the metformin
and vildagliptin combination therapy group (P < 0.001 for all).
(Table 1).

Plasma glucose level

At week 24, statistically significant reductions in fasting plasma
glucose, compared with baseline, were observed in each of the
active treatment groups. The greatest reduction in fasting plasma
glucose observed was in the metformin/vildagliptin combination
group (2.8 mmol/l); this was statistically significant when
compared with metformin (1.3) and vildagliptin (1.8 mmol/l)
monotherapy (P< 0.001) (Results are listed in Table 1).

Effect on body weight

Overweight and/or obesity increase the risk of developing type 2
diabetes and confound glycaemic control once the disease
develops. In the metformin versus vildagliptin treatment group,
there was no difference in weight change between metformin
group (- 3.3 kg) and vildagliptin group (-2.7 kg). In the metformin
plus vildagliptin group the mean weight change was -1.5 kg
(Results are listed in Table 1).

Effect on Lipid Level

Changes in lipids with vildagliptin treatment were minor,
consisting of reductions of 0.6%, 2.7%, and 2.0% in triglyceride,
total cholesterol, and LDL Cholesterol respectively and an
increase in 0.3%in HDL cholesterol. Changes in lipids with
combination of vildagliptin with metformin were increase of
14.8%, 3.8%, 2.7% in triglyceride, total cholesterol, LDL
Cholesterol cholesterol respectively and an increase in 5.2% in
HDL cholesterol. Changes in fasting lipids with metformin
treatment were reductions of 16.6 %, 3.81%, 2.3% in triglyceride,
LDL Cholesterol and total cholesterol respectively. An increase of
5.34% in HDL cholesterol (Results are listed in Table 2).

Adverse Event

Generally Metformin, vildagliptin, combination of metformin and
vildagliptin showed mostly mild and transient adverse reaction are
listed in table 3.

Table 1 Patients detail and baseline characteristics of the study population
Group I Group II Group III

Age (years) 54±10.8 51±9.4 53±8.9
Sex
Male (%) 44 41 53
Female (%) 56 59 47
BMI (kg/m2) 32.5±4.3 31.5±4.8 31.4±4.9
HbA1c (%)
No. of patients 70 70 70
Least squares mean ± SD
Baseline 10.9±1.1 10.3±1.4 10.5±1.4
After 24 weeks 9.7±1.4 9.3±1.7 8.9±1.3
Change from baseline (%) 1.2 1 1.6
FPG (mmol/l)
No. of patients 70 70 70
Least squares mean ± SD
Baseline 11.3±2.3 12.1±1.9 11.8±2.4
After 24 weeks 10.0±1.7 10.3±2.1 9.0±2.9
Change from baseline
(mmol/l)

1.3 1.8 2.8

Group I: Metformin (1000 mg), Group II Vildagliptin (15 mg), Group III Metformin+Vildagliptin (1000 mg + 15 mg)
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DISCUSSION
The Diabetes Control and Complications Trial 17 showed that
strict control of blood glucose levels can prevent development of
the complications of diabetes, including neuropathy, retinopathy,
and nephropathy. Furthermore, the United Kingdom Prospective
Diabetes Study  demonstrated that type 2 diabetes is a progressive
disorder and that once marked fasting hyperglycemia has
developed, glycemic control will continue to decline. These data
highlight the need for regular reassessment and adjustment of
therapeutic regimens to maintain the desired level of glycemic
control in patients with type 2 diabetes. This study has the usual
limitations ascribed to an open-label, observational design.
Ligthelm et al., recently reviewed the contribution of
observational trials to evidence-based information accretion
beyond that established from randomized controlled trials.32

Observational studies are often performed in patients who exhibit
a higher degree of comorbidities and polypharmacy than patients
enrolled in (pre)registration trials, and whose follow-up is not as
intensive as that required by a randomized, controlled trial design.

Taking these into account, the usefulness of the results lies mostly
in the provision of regional data on the magnitude of the
metabolic effects and the safety of a commonly prescribed oral
bitherapy in an ethnically homogeneous population in real-life
conditions. The Diabetes Control and Complications Trial showed
that strict control of blood glucose levels can prevent development
of the complications of diabetes. Diabetes Study demonstrated
that type 2 diabetes is a progressive disorder and that once marked
fasting hyperglycemia has developed, glycemic control will
continue to decline.33 The combination of vildagliptin, metformin
improves the glycemic control better and longer than metformin
and vildagliptin alone. Vildagliptin with metformin combination
was very well tolerated. Hypoglycemia was rarely encountered,
and no clinically meaningful mean increase in body weight
despite the improvement in overall glycemic control. The
observation in this study that the frequency of gastrointestinal side
effects in patients receiving vildagliptin with metformin tended to
be lower than that in patients receiving metformin and vildagliptin
alone.  Overall, the safety profile of metformin and vildagliptin
was well characterized in this study. From this study it may be
concluded that vildagliptin with metformin elicits clinically
significant decreases in FPG and HbA1C versus metformin and
vildagliptin monotherapy.

Weight control is an important aspect of diabetes treatment, and
can improve glycemic control and cardiovascular risk factors.34,35

The term “diabesity” is used to define the pathogenic relationship
between diabetes and obesity.36 Glycemic control using
conventional drugs is usually associated with weight gain. A
head-to-head comparison of various treatment modalities
regarding the incidence of weight gain gives idea regarding
selection of treatment on the basis of weight of patient. Acute,
reversible adverse effects, mainly of gastrointestinal origin, occur
in up to 30% of patients treated with metformin. Adverse
gastrointestinal effects include diarrhea, nausea, epigastric
discomfort, and anorexia.37 In the majority of patients, these
effects are mild, transient. In present study upto 23% patients were
acute, reversible adverse effects, mainly of gastrointestinal origin,
occurred but when metformin given with vildagliptin these

Table 2 Lipid Level of the study population
Metformin
(1000 mg)

Vildagliptin
(15 mg)

Metformin+Vildagliptin
(1000 mg + 15 mg)

Triglycerides, mg/dL
No. of patients 70 70 70
Least squares mean ± SD
Baseline 161.6±9.5 160.6±9.2 168.4±8.5
After 24 weeks 134.7±5.0 159.6.4±5.2 143.5±9.7
% Change from baseline -16.65 -0.6 -24.9
HDL-C, mg/dL
No. of patients 70 70 70
Least squares mean ± SD
Baseline 44.7±2.1 45.6±1.9 47.6±2.8
After 24 weeks 47.1±2.1 45.8.6±2.5 50.1±1.9
% Change from baseline 5.34 0.3 5.2
LDL-C, mg/dL
No. of patients 70 70 70
Least squares mean ± SD
Baseline 124.5±3.0 123.6±3.8 125.6±4.2
After 24 weeks 119.7±2.7 121.1±2.9 122.2±3.8
% Change from baseline -3.81 -2.47 -2.7
TC, mg/dL
No. of patients 70 70 70
Least squares mean ± SD
Baseline 198.2±7.4 199.5±6.8 197.5±7.5
After 24 weeks 193.5±7.7 194.1±7.9 190.0±8.1
% Change from baseline -2.3 -2.7 -3.8

Group I: Metformin (1000 mg), Group II Vildagliptin (15 mg), Group III Metformin+Vildagliptin (1000 mg + 15 mg)

Table 3 Details of Adverse Event
Adverse Event Number of reports

Group I Group II Group III
Hyperglycemia 2 2 7
Dizziness 3 4 6
Headache 6 5 7
Hypoglycemia 2 2 1
Abdominal Pain 5 5 3
Nausea 9 6 4
Hypertension 5 4 2
Rash 4 5 5
Oedema Peripheral 5 7 4
Constipation 6 8 3
Diarrhoea 8 6 4
Dyspepsia 4 2 3
Vomiting 9 7 5
Hepato toxicity 8 4 -
Epigastric discomfort 7 - -
Anorexia 5 - -

Group I: Metformin (1000 mg), Group II Vildagliptin (15 mg), Group III
Metformin+Vildagliptin (1000 mg + 15 mg)



International Journal of Recent Scientific Research, Vol. 5, Issue, 2, pp.369-374, February, 2014

373

adverse effects reduced upto 10%. In our efforts to control glucose
levels in T2DM patients, efficacy of the treatment in terms of
glucose-lowering potential is, however, only one aspect of
therapy. Side effects, such as hypoglycemia and weight gain, or
simply overall tolerance of the treatment will determine usability.
Vildagliptin presents a very desirable profile here, with
monotherapy studies showing low risk for hypoglycemia, no
weight gain. When combining the data on efficacy and on safety,
it is clear that most T2DM patients with sufficient beta-cell
reserve will benefit from therapy with vildagliptin. Especially
patients where hypoglycemia needs to be avoided at all cost, like
elderly patients or patients with active professional lives, or where
weight gain is a major concern, will benefit from this treatment.38

The drug profile makes it a first line choice when thinking of a
tool to increase beta-cell insulin secretion.

CONCLUSIONS
This study demonstrates that the DPP-4 inhibitor vildagliptin and
metformin, results in a clinically significant decrease in FPG and
A1C as compared with metformin and vildagliptin alone. These
effects are associated with an improvement in measures of β cell
function, with no weight gain and no increase in the incidence of
hypoglycemia. Furthermore, the combination is very well
tolerated with no major safety concerns identified in this study.
Thus, it appears that combining vildagliptin with metformin is an
effective and well-tolerated approach to treating patients with type
2 diabetes.
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