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Abstract

Aim To demonstrate non-inferiority of vildagliptin compared with gliclazide, as an add-on therapy, in patients with Type 2

diabetes inadequately controlled with metformin in a 52-week, randomized, double-blind, active-controlled study.

Methods Patients receiving a stable dose of metformin (‡ 1500 mg) were randomized (1 : 1) to receive vildagliptin (50 mg

twice daily; n = 513) or gliclazide (up to 320 mg ⁄ day; n = 494).

Results Non-inferiority of vildagliptin was demonstrated (95% confidence interval )0.11%, 0.20%) with a mean change (se)

from baseline glycated haemoglobin (HbA1c) (� 8.5% in both groups) to a 52-week endpoint of )0.81% (0.06) with

vildagliptin and )0.85% (0.06) with gliclazide. Although a similar proportion of patients reached HbA1c < 7.0%, the total

number of hypoglycaemic events was lower in the vildagliptin group (6 vs. 11 events). Vildagliptin was non-inferior (margin

0.6 mmol ⁄ l) to gliclazide in reducing fasting plasma glucose (1.31 vs. 1.52 mmol ⁄ l, P = 0.257). The overall incidence of any

adverse events was similar in both groups (� 61%), but the number of serious adverse events was higher in the gliclazide group

(8.7 vs. 6.7%). The number of patients who discontinued as a result of an unsatisfactory effect was higher in the vildagliptin

group (n = 22 vs. 13, respectively) compared with gliclazide, but vildagliptin did not induce weight gain.

Conclusion In patientswithType 2diabetes inadequately controlledwithmetformin, additionofvildagliptinprovided similar

HbA1c-lowering efficacy compared with gliclazide after 52 weeks of treatment. Although both treatments were well tolerated,

vildagliptin-treated patients had fewer hypoglycaemic events and did not gain weight.
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Introduction

Metformin is an established initial therapeutic agent for diabetes,

acting by reducing primarily the hepatic glucose output [1,2].

However, evidence suggests that, within 3 years of diagnosis,

50% of patients with Type 2 diabetes require multiple therapies

to achieve glycaemic target [3].

Sulphonylureas (SUs) are frequently prescribed as second-line

agents [4,5]. Gliclazide is a second-generation SU, which lowers

glucose levels by facilitating the release of insulin from the

pancreaticB-cells [6].Gliclazide iswidelyused in the treatmentof

patients with Type 2 diabetes, because it has similar efficacy to

other SUs but has a lower risk of hypoglycaemia [7].

Vildagliptin, a potent and selective dipeptidyl peptidase-4

(DPP-4) inhibitor, improves glycaemic control by increasing
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a- and b-cell responsiveness to glucose [8]. Vildagliptin has

also demonstrated a low risk of hypoglycaemia, a major

limiting factor with glucose-lowering therapy. Previous studies

have observed no [9] or a significantly lower risk (40% fewer

episodes in the vildagliptin vs. placebo group) [10] of

hypoglycaemia in patients taking vildagliptin. Efficacy and

safety of vildagliptin as monotherapy and as an add-on or in

combination with metformin has been demonstrated [11–16].

Therapy with vildagliptin in combination with metformin is a

rational approach as both have complementary mechanisms of

action. Metformin reduces hepatic glucose output and

improves insulin sensitivity, whereas the DPP-4 inhibitor

increases glucagon-like peptide-1 (GLP-1) levels, which

stimulate insulin secretion and inhibit glucagon secretion

[17–20]. Furthermore, mechanistic studies have suggested

that DPP-4 inhibitors such as vildagliptin may be particularly

effective when used in combination with metformin because of

its synergistic effect of raising plasma levels of active GLP-1

[21]. Additionally, in prior clinical studies, vildagliptin added

to ongoing metformin monotherapy significantly improved

fasting plasma glucose (FPG) and glycated haemoglobin

(HbA1c). These effects were associated with an improvement

in measures of B-cell function, no weight gain and no increase

in the incidence of hypoglycaemia [16,22]. A good efficacy and

safety profile coupled with a low risk of hypoglycaemia could

make vildagliptin an appealing option as a glucose-lowering

agent.

This study assessed the efficacy, safety and tolerability of

vildagliptin compared with gliclazide, as an add-on therapy, in

patients with Type 2 diabetes inadequately controlled with

metformin monotherapy over a period of 1 year. Gliclazide was

chosen as the comparator because it is one of the most commonly

prescribedSUs and has the lowest riskof hypoglycaemic events in

the class.

Patients and methods

Study design

This was a multicentre, randomized, double-blind, active-

controlled study. The overall study design is presented in

Fig. 1. Patient follow-up included nine scheduled visits and one

phone call over a period of 52 weeks of treatment.

Eligible patients were randomized (1 : 1) at baseline (day 1) to

receivevildagliptin (50 mgtwicedaily)orgliclazide (80 mg ⁄ day)

in addition to a stable dose of metformin (1500 mg daily).

Gliclazidehad to beuptitrated from astartingdose of 80 mg ⁄ day

to a maximum of 320 mg ⁄ day if FPG was > 7.0 mmol ⁄ l or

fasting blood glucose was > 6.3 mmol ⁄ l based on the fasting

finger-stickcapillaryglucosemeasurementperformedatthestudy

centre. Patients were uptitrated to the next dose level at week 4

(160 mg), week 8 (240 mg) and week 12 (320 mg). All the

randomizedpatientswereblindedusingadouble-dummydesign.

Study participants

Male and female patients (non-fertile or using a medically

approved birth control method) of 18 to 78 years with Type 2

diabetesandHbA1c 7.5–11.0%, whohadreceivedmetformin for

at least 3 months and were on a stable dose of ‡ 1500 mg daily

for ‡ 4 weeks prior to visit 1 were eligible to participate in the

study.

Visits

Weeks –4

1 2

2584

Screening

Randomization

Treatment period

Metformin

Baseline‡ 46*12 16 20 24 32 40

5 6 7 8 9 10 1143

Vildagliptin 50 mg twice daily + metformin*

Gliclazide up to 320 mg daily† + metformin*

Run-in period

FIGURE 1 Study design. §Metformin ‡ 1500 mg daily at stable dose. †Gliclazide titrated from 80 to 320 mg if the fasting plasma glucose is > 7 mmol ⁄ l or

fasting blood glucose is > 6.3 mmol ⁄ l at visits 3, 4 and 5. ‡Day 1, first day of blinded study medication. *Telephone monitoring for suspicious symptoms of

potential liver toxicity (e.g. anoxeria, nausea, vomiting, fatigue, right upper abdominal discomfort, jaundice); an unscheduled visit to perform further

evaluation within 3 days in case of any suspicious symptoms.
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Patients with a history of Type 1 diabetes, diabetes as a result

of pancreatic injury or secondary forms of diabetes (Cushing’s

syndrome and acromegaly) and patients experiencing acute

metabolic diabetic complications (ketoacidosis or hyperosmolar

state) within the past 6 months were excluded from the study.

Patients with serious cardiac conditions [torsades de pointes,

sustained and clinically relevant ventricular tachycardia or

ventricular fibrillation, percutaneous coronary intervention

within the past 3 months, myocardial infarction (MI), coronary

artery bypass surgery, unstable angina; or stroke within the last

6 months andcongestiveheart failure requiringpharmacological

treatment, second- or third-degree atrioventricular block or

prolonged QTC) or clinically significant renal or liver disease

were also excluded. Other exclusion criteria included alanine

amino transferase (ALT) or aspartate aminotransferase (AST)

> 2 times the upper limit of the normal range, total bilirubin > 2

times the upper limit of the normal range, positive hepatitis B

surface antigen and ⁄ or hepatitis C antibody, serum creatinine

‡ 132 lmol ⁄ l in male patients and ‡ 123 lmol ⁄ l in female

patients, or a history of abnormal creatinine clearance, clinically

significant thyroid-stimulating hormone (TSH) values outside of

normal range at screening, or fasting triglycerides > 7.9 mmol ⁄ l
at screening. All patients provided written informed consent

before participation in the study.

Patient population

• Randomized (RAN) population: consisted of all randomized

patients.

• Intent-to-treat (ITT) population: randomized patients who

had received at least one dose of study drug and had a baseline

and at least one post-baseline assessment.

• Per protocol (PP) population: included patients in the ITT

population with more than 24 weeks of treatment, with no

major protocol violations, and who underwent the final valid

assessment of the primary efficacy variable HbA1c within

7 days after the last dose of study drug and either (i) completed

more than 48 weeks of treatment or (ii) had < 48 weeks of

treatment but discontinued from study drug because of

unsatisfactory therapeutic response.

• Safety (SAF) population: patients who received at least one

dose of study drug and had at least one post-baseline safety

assessment.

Study determinations

Determinations of HbA1c, fasting glucose, insulin and proinsulin

were carried out at a central laboratory (Covance Central

Laboratory Services, Indianapolis, IN, USA) using standardized

procedures. HbA1c was measured by ion exchange high

performance liquid chromatography. Pancreatic B-cell function

and insulin resistance, respectively, were assessed using the

homeostasis model assessments: HOMA-B = [20 · fasting

insulin (lU ⁄ ml)] ⁄ [fasting plasma glucose (mmol ⁄ l) – 3.5] or

HOMA-IR = [fasting insulin (lU ⁄ ml)] · [fasting plasma

glucose (mmol ⁄ l)] ⁄ 22.5.

Statistical analysis

The primary efficacy assessment was change in HbA1c from

baseline to week 52. The secondary efficacy assessments

included proportion of patients achieving HbA1c targets of

< 7.0% and £ 6.5%, changes in FPG, body weight, B-cell

function (fasting proinsulin, fasting proinsulin ⁄ insulin ratio,

HOMA-B) and insulin resistance (fasting insulin, HOMA-IR).

Subgroup analyses of change in HbA1c from baseline at the

endpoint were performed according to baseline HbA1c (HbA1c

£ 8.0% and > 8.0%; £ 9.0% and > 9.0%), age (£ 65 years and

> 65 years), gender and baseline body mass index (BMI) (< 30.0,

‡ 30.0 and ‡ 35.0 kg ⁄ m2).

Safety assessments consisted of monitoring and recording all

adverse events (AEs) and serious adverse events (SAEs), regular

monitoring of haematology, blood chemistry and urine, and

regular assessments of vital signs, electrocardiogram (ECG),

physical condition and body weight.

Eight hundred patients (400 per group) were required to

demonstrate non-inferiority of vildagliptin to gliclazide in HbA1c

reduction, with a one-sided a level of 0.025 at the end of the

study with 92% power (assuming a true difference of 0.1% in

favour of gliclazide, standard deviation of HbA1c reduction at

week 52 of 1.25 units and discontinuation rate of 20% over the

52-week period).

The non-inferiority of vildagliptin 50 mg twice daily to

gliclazide up to 320 mg daily, in combination with metformin,

was established through a confidence interval (95% CI)

approach [non-inferiority margin from the analysis of

covariance (ancova) model < 0.4%]. For analysis, the last

available post-baseline assessment (last observation carried

forward; LOCF) was used. The analysis of the primary and

secondary efficacy variables were based on the PP population.

A sensitivity analysis based on the ITT population was

performed to assess the robustness of the conclusion. Primary

and secondary efficacy variables were assessed using the

ancova model with treatment and pooled centre as variables

and baseline value as a covariate. For FPG, the non-inferiority

margin was < 0.6.

Safety summaries were tabulated using data from the SAF

population. AEs were summarized by preferred term, severity

and relationship to study drug. Hypoglycaemic events were

defined as symptoms suggestive of hypoglycaemia and confirmed

by self-monitored plasma glucose < 3.1 mmol ⁄ l. The number

and percentage of AEs confirmed by the Cardiovascular and

Cerebrovascular Safety Committee and the Internal Medicine

Committee were summarized by treatment. Both of these

committees independently and blindly reviewed, assessed and

categorized cardiovascular and cerebrovascular events and pre-

specified clinical events (as defined by the panel) that might have

been observed during the study.
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Ethics and good clinical practice

The study was conducted in accordance to the Guidelines for

Good Clinical Practice and the Declaration of Helsinki and was

approved by local and central ethical review boards.

Results

Patient disposition

One thousand and seven patients were randomly assigned to

either vildagliptin 50 mg twice daily (n = 513) or gliclazide up

to 320 mg (n = 494) as an add-on to metformin. Of these, 819

(81.3%) patients completed the study (vildagliptin: n = 407,

79.3%; gliclazide: n = 412, 83.4%). The patient disposition

and the most common reasons for discontinuation of study

drug are presented in Fig. 2. More patients discontinued the

treatment because of unsatisfactory therapeutic effect in the

vildagliptin group compared with gliclazide (n = 22 vs. 13,

respectively), most of them with baseline HbA1c ‡ 8.5% in both

groups.

Patient demographics and baseline characteristics

The patient baseline demographics and background

characteristics were comparable between both treatment

groups (Table 1). Overall, the mean age of the population was

59.5 years, with 38.7% ‡ 65 years, and majority were

Caucasians (78.3%) with a mean BMI of 31.0 kg ⁄ m2. Baseline

HbA1c was 8.5% in both groups and mean FPG was

also comparable (vildagliptin: 10.8 mmol ⁄ l; gliclazide:

10.6 mmol ⁄ l). Approximately half of the patient population in

both the treatment groups was obese (BMI ‡ 30 kg ⁄ m2) and

there was little difference in mean duration of Type 2 diabetes

(vildagliptin: 6.4 years; gliclazide: 6.8 years). The number of

patients having mild [glomerular filtration rate (GFR) estimated

using the Modification of Diet in Renal Disease (MDRD)

formula: 50)80 ml ⁄ min per 1.73 m2] or moderate (GFR:

30)50 ml ⁄ min per 1.73 m2) renal insufficiency was

comparable between the two groups (vildagliptin: 30.4 and

1.8%; gliclazide: 30.8 and 1.4%, respectively).

Efficacy

The mean HbA1c reduction for PP populations is shown in

Fig. 3. Vildagliptin was non-inferior to gliclazide (95% CI:

)0.11%, 0.20%) with a mean change (se) from baseline HbA1c

(� 8.5% in both groups) to 52-week endpoint of )0.81%

(0.06) with vildagliptin and )0.85% (0.06) with gliclazide. The

greatest mean change from baseline in HbA1c was observed at

week 24 in both treatment groups (vildagliptin: )1.01%;

gliclazide: )1.19%) with a slight increase in HbA1c from

week 24 to week 52, which was numerically larger for

gliclazide compared with vildagliptin (vildagliptin: 0.17%;

gliclazide: 0.28%). Comparable results were observed for the

ITT population.

Completed (n = 407)

Randomized (N = 1007)

Completed (n = 412)

Discontinued (n = 106)
Abnormal laboratory  value(s) (n = 4) 
Abnormal test procedure result(s) (n = 1)
Administrative problems (n = 5)
Adverse events (n = 33)
Lost to follow-up (n = 6)
Patient‘s condition no  longer requires 
study drug (n = 1)
Consent withdrawal (n = 27)
Protocol violation (n= 6)
Unsatisfactory therapeutic effect (n = 22)
Death (n = 1)

Discontinued (n = 82)

Abnormal laboratory  value(s) (n = 5) 
Administrative problems (n = 5)
Adverse events (n = 22)
Lost to follow-up (n = 7)
Consent withdrawal (n = 26)
Protocol violation (n = 3)
Unsatisfactory therapeutic effect (n = 13)
Death (n = 1)

Vildagliptin + metformin (N = 513) Gliclazide + metformin (N = 494)

FIGURE 2 Patient disposition (randomized population).
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The proportion of patients achieving HbA1c targets of < 7.0%

was similar in the gliclazide and vildagliptin groups (31.9 vs.

29.6%, respectively), but the percentage of patients achieving

HbA1c £ 6.5% was significantly higher in patients in the

gliclazide group compared with the vildagliptin group (21.1 vs.

15.4%, P = 0.041).

Subgroup analysis

Greater mean HbA1c reductions from baseline to week 52 were

seen in both treatment groups in patients with higher baseline

values (> 9.0%) compared with those with lower baseline values

(Table 2). No consistent relation of treatment effect to BMI

category was noted for any treatment group.

Change in FPG, measures of pancreatic B-cell function and
fasting insulin

The greatest reduction in both treatment arms was found at and

around week 16, with a slight increase up to week 52 in both

Table 1 Patient demographics and background characteristics (randomized population)

Demographic variable

Vildagliptin 50 mg

twice daily + metformin (N = 513)

Gliclazide up to 320 mg

daily + metformin (N = 494) Total (N = 1007)

Age (years), mean � sd 59.2 � 9.9 59.7 � 10.2 59.5 � 10.0

‡ 65 184 (35.9%) 206 (41.7%) 390 (38.7%)

Gender, male 268 (52.2%) 256 (51.8%) 524 (52.0%)

Race, n (%)

Asian 43 (8.4) 41 (8.3) 84 (8.3)

Black 3 (0.6) 6 (1.2) 9 (0.9)

Caucasian 405 (78.9) 383 (77.5) 788 (78.3)

Hispanic or Latino 58 (11.3) 59 (11.9) 117 (1.6)

Other 4 (0.8) 5 (1.0) 9 (0.9)

Body weight (kg) n = 511 n = 494 n = 1005

Mean � sd 85.7 � 16.6 84.2 � 17.9 85.0 � 17.2

BMI (kg ⁄ m2) n = 511 n = 494 n = 1005

Mean � sd 31.2 � 5.0 30.8 � 5.0 31.0 � 5.0

‡ 30.0 276 (53.8%) 258 (52.2%) 534 (53.0%)

HbA1c (%)* n = 512 n = 494 n = 1006

Mean � sd 8.5 � 1.0 8.5 � 1.0 8.5 � 1.0

FPG (mmol ⁄ l) n = 513 n = 494 n = 1006

Mean � sd 10.8 � 2.8 10.6 � 2.8 10.7 � 2.8

Duration of Type 2 diabetes (years)† n = 512 n = 494 n = 1006

Mean � sd 6.4 � 5.1 6.8 � 5.3 6.6 � 5.2

eGFR (MDRD) (ml ⁄ min) per 1.73 m2

Normal (> 80) 348 (67.8%) 335 (67.8%) 683 (67.8%)

Mild (‡ 50 to £ 80) 156 (30.4%) 152 (30.8%) 308 (30.6%)

Moderate (‡ 30 to < 50) 9 (1.8%) 7 (1.4%) 16 (1.6%)

Fasting proinsulin (pmol ⁄ l) n = 246 n = 258

Mean (se) 32.0 (1.3) 31.07 (1.2) —

Fasting insulin (pmol ⁄ l) n = 322 n = 323

Mean (se) 69.2 (3.4) 64.3 (2.1) —

HOMA-IR n = 321 n = 323

Mean (se) 4.7 (0.3) 4.3 (0.2) —

*For baseline HbA1c measurements, only patients with at least one measurement on or prior to day 1 are included.

†Duration of Type 2 diabetes is collected on the day of the screening measurement (week )4, visit 1).

BMI, body mass index; eGFR, estimated glomerular filtration rate; FPG, fasting plasma glucose; HbA1c, glycated haemoglobin;

HOMA-IR, homeostasis model of assessment—insulin resistance; MDRD, Modification of Diet in Renal Disease; sd, standard deviation;

se, standard error.

FIGURE 3 Mean glycated haemoglobin (HbA1c) by treatment and visit

for the per protocol population.
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treatment groups. Treatment with vildagliptin was non-inferior

[mean treatment difference 0.21 (95% CI: )0.16, 0.58)] to

treatment with gliclazide, although the adjusted mean change

(se) from baseline in FPG was numerically higher in the gliclazide

group [)1.52 (0.14) mmol ⁄ l vs. )1.31 (0.14) mmol ⁄ l,
P = 0.257].

B-cell function parameters

The difference of mean reduction in fasting proinsulin levels

between the two treatment groups was statistically significant

(P < 0.001), with a slight decrease from baseline to endpoint in

the vildagliptin group ()5.98 pmol ⁄ l) and an increase in the

gliclazide group (2.03 pmol ⁄ l).
The proinsulin ⁄ insulin ratio decreased in both treatment

groups, the decrease being greater in the vildagliptin group

()0.11) than in the gliclazide group ()0.03), and the difference

between treatment groups was statistically significant

(P < 0.001).

Insulin resistance parameters

A small decrease in mean fasting insulin from baseline to

endpoint was observed in the vildagliptin group ()2.08 pmol ⁄ l),
whereas a relatively large increase was observed in the gliclazide

group (+10.2 pmol ⁄ l), with the difference in means between

treatment groups being statistically significant (P < 0.001).

Mean HOMA-IR decreased in both treatment groups, with

larger changes in the vildagliptin group compared with the

gliclazide group ()0.67 vs. )0.11; P = 0.016).

Body weight

Body weight was maintained in the vildagliptin group during the

study period (+0.08 kg), whereas a mean increase of 1.36 kg was

observed in the gliclazide group (+0.08 vs. +1.36, P < 0.001).

Safety and tolerability profile

The overall incidence of AEs was similar in the vildagliptin group

(61.8%) and the gliclazide group (61.3%). The most commonly

reported AEs (‡ 4% in any group) are presented in Table 3.

Except for nasopharyngitis, frequency of common AEs

(headache, pain in extremity, asthenia, bronchitis, fatigue,

tremor and hyperhidrosis) was higher in the gliclazide group

compared with the vildagliptin group.

The total number of hypoglycaemic events was low in both

groups, but nearly twice as high in the gliclazide group as in the

vildagliptin group (11 vs. 6 events).

The proportion of patients with clinically significant AEs

confirmed by the Cardiovascular and Cerebrovascular

Adjudication Committee was lower for the vildagliptin group

(n = 7, 1.4%) than the gliclazide group (n = 12, 2.4%).

Table 2 Mean changes from baseline in HbA1c (%) at endpoint: subgroup analyses (per protocol population)

Vildagliptin 50 mg twice

daily + metformin

N = 386

Gliclazide up to 320 mg

daily + metformin

N = 393

Subgroup Category n BL mean. Change (se) n BL mean Change (se)

HbA1c at baseline (%) £ 8.0 157 7.6 )0.47 (0.06) 148 7.6 )0.54 (0.08)

> 8.0 229 9.0 )1.05 (0.08) 245 8.9 )1.07 (0.09)

£ 9.0 295 8.0 )0.64 (0.06) 293 8.0 )0.62 (0.07)

> 9.0 91 9.9 )1.38 (0.14) 100 9.7 )1.59 (0.11)

BMI at baseline (kg ⁄ m2) < 30.0 186 8.5 )0.85 (0.08) 193 8.5 )0.88 (0.10)

‡ 30.0 200 8.4 )0.77 (0.08) 200 8.4 )0.86 (0.08)

‡ 35.0 81 8.6 )0.85 (0.13) 67 8.4 )0.65 (0.15)

Age(years) £ 65 243 8.4 )0.71 (0.07) 234 8.5 )0.84 (0.08)

> 65 143 8.4 )0.98 (0.09) 159 8.4 )0.91 (0.11)

Gender Male 197 8.4 )0.80 (0.08) 200 8.4 )0.94 (0.09)

Female 189 8.5 )0.82 (0.09) 193 8.5 )0.80 (0.09)

BMI, body mass index; BL, baseline in the foot notes; HbA1c, glycated haemoglobin; se, standard error.

Table 3 Incidence of adverse events (‡ 4% in any group) during the study
(safety population)

Adverse event

Vildagliptin 50 mg

twice daily

+ metformin

N = 510

n (%)

Gliclazide up to

320 mg

daily + metformin

N = 493

n (%)

Nasopharyngitis 32 (6.3) 28 (5.7)

Hypertension 29 (5.7) 31 (6.3)

Diarrhoea 26 (5.1) 27 (5.5)

Headache 16 (3.1) 28 (5.7)

Pain in

extremity

14 (2.7) 22 (4.5)

Asthenia 11 (2.2) 24 (4.9)

Bronchitis 10 (2.0) 20 (4.1)

Fatigue 10 (2.0) 20 (4.1)

Tremor 9 (1.8) 24 (4.9)

Hyperhidrosis 7 (1.4) 26 (5.3)
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Clinically significant gastrointestinal (GI) AEs confirmed by

the Internal Medicine Adjudication Committee were infrequent

(n = 3, 0.6% and n = 4, 0.8% in the vildagliptin and gliclazide

groups, respectively).

Drug-related AEs and SAEs were numerically higher in the

gliclazide group than in the vildagliptin group (16.4 vs. 11.8%

and 8.7 vs. 6.7%, respectively) but discontinuation because of

AEs was slightly higher in the vildagliptin group (6.7 vs. 4.7%).

Two deaths were reported during the study (one in each

treatment group); both were unrelated to study drug.

No major changes from baseline to endpoint or between-

treatment differences were observed for any haematological,

biochemical or urinalysis parameters.

Discussion

After 1 year of treatment, vildagliptin (50 mg twice daily) was

non-inferior to gliclazide (mean dose 230 mg ⁄ day) in

combination with metformin in achieving HbA1c reduction in

patients inadequately controlled with metformin monotherapy

and an initial HbA1c of @ 8.5%. Although both treatments were

generally well tolerated, the total number of hypoglycaemic

events was lower in the vildagliptin group, and vildagliptin was

not associated with any weight gain. In addition, vildagliptin was

associated with a better profile in markers of pancreatic B-cell

function and insulin resistance.

In the present study, HbA1c reduction was greatest around

week 24 ()0.98 and )1.18% for vildagliptin and gliclazide,

respectively) followed by a slight increase in HbA1c from

week 24 to week 52 in both groups, the increase being larger

for the gliclazide (0.28%) than for the vildagliptin (0.17%)

treatment arm. This is in agreement with previous studies

reporting a faster HbA1c increase after maximum reduction in

the SU arm compared with other oral glucose-lowering agents

[23–25], which was more evident after 5 years of treatment.

Vildagliptin therapy was non-inferior to gliclazide therapy in

reducingFPG, althoughgliclazidegaveanumericallyhigher non-

significant reduction in FPG from baseline. The higher reduction

in FPG is consistent with higher fasting insulin levels in the

gliclazide group. However, this increment in fasting insulin

secretion was associated with somewhat more impaired

processing of insulin as demonstrated by a higher

proinsulin ⁄ insulin ratio in the gliclazide group. The fasting

proinsulin was lower with vildagliptin than with gliclazide,

suggesting an impaired insulin resistance in the gliclazide group

at study end. This conclusion is further supported by the larger

reduction in HOMA-IR in the vildagliptin-treated patients.

Thus, the decreased FPG levels in the gliclazide group, which are

probably as a result of increased fasting insulin levels, appear to

be at the expense of more insulin resistance and some impaired B-

cell function. This is consistent with data from previous studies

both in monotherapy [26] and in add-on to metformin settings in

patients with lower baseline HbA1c levels [12], where the SU arm

was associated with higher fasting proinsulin levels and higher

proinsulin ⁄ insulin ratio, compared with the vildagliptin-treated

patients. Although the results are consistent with the previous

studies, they should be interpreted carefully as insulin resistance

and impaired B-cell function were calculated using indirect

markers as the HOMA index. The shortcoming associated with

the use of HOMA is that it lacks complete capture of brain

glucose uptake and is calculated from fasting glucose and fasting

insulin, thus reflecting only hepatic insulin sensitivity [27].

Hypoglycaemiahasalwaysbeenaconcernwiththeoralglucose-

lowering drugs. In the present study, patients in both treatment

groupshadaloweventrateforhypoglycaemia(allgrade I)during

the 52 weeks of treatment. In the vildagliptin group, the total

numberofhypoglycaemiceventswas1.17 episodes ⁄ 100 patient-

years.This is inagreementwiththe lownumberofhypoglycaemic

events reported in previous studies [12,16]. Although the total

numberofconfirmedhypoglycaemiceventswastwiceashighinthe

gliclazide group, it was still lower than previously described with

gliclazide [28]andotherSUs [7,12].

The difference in the total number of events observed in this

study compared with previous studies is probably attributable to

(i) the relatively high baseline HbA1c levels, which is further

substantiated by the fact that the majority of patients who had

hypoglycaemic events had a baseline HbA1c £ 8.0%; and (ii)

dose escalation of gliclazide to 320 mg, which was performed

using a conservative approach. Gliclazide had to be uptitrated

from 80 mg to a maximum daily dose of 320 mg based on FPG

> 7.0 mmol ⁄ l if titration was not contraindicated, in the

investigator’s opinion, by the risk of hypoglycaemia. By

week 16, 17.4% (n = 86), 16.6% (n = 82), 19.2% (n = 95)

and 38.5% (n = 190) of patients were receiving gliclazide doses

of 80, 160, 240 and 360 mg, respectively. Therefore, at this

week, when maximum uptitration was supposed to be reached,

< 40% of the patients were at maximal 320 mg daily dose.

Furthermore, only 52% patients with baseline HbA1c > 9.0%

were on the maximum dose of gliclazide at week 16.

Although the number of hypoglycaemic events was too small

to analyse subgroups, we conclude that the relative benefits of

vildagliptin compared with SU are more likely when HbA1c is

< 8.0%. This was clearly demonstrated in a recently reported

study, wherein vildagliptin add-on therapy in patients

undergoing metformin treatment, with mean baseline HbA1c

@ 7.3%, achieved similar HbA1c reductions with a 10-fold lower

incidence of confirmed hypoglycaemic events compared with

glimepiride-treated patients [12].

Another concernwithglucose-lowering therapy isweightgain.

Weight increase is a well-known consequence of SU treatment.

SUs increase weight at least partly by increasing glucose-

independent plasma insulin levels, with a possible secondary

effect on appetite and peripheral glucose metabolism. In this

study, the mean weight gain in patients was higher in the

gliclazide group compared with the vildagliptin group (1.36 vs.

0.08 kg). The mean weight changes seen in the gliclazide arm in

the current trial are similar to those observed in previously

reported trials [29]. Weight neutrality has systematically been

observed in vildagliptin trials both in monotherapy and add-on

settings [11,12,15,16].
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In conclusion, in patients with Type 2 diabetes inadequately

controlled with metformin monotherapy, the addition of

vildagliptin provides similar HbA1c-lowering efficacy after

52 weeks of treatment compared with the addition of a

sulphonylurea over a wide range of HbA1c levels. However, the

relative benefit of vildagliptin compared with SUs seems to be

higher in patients with HbA1c < 8.0%. This finding has

important clinical implications in helping to identify those

patients who might obtain the most benefit with vildagliptin

treatment.
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