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Abstract
AIM: To assess the efficacy and safety of vildagliptin 
50 mg bid  as add-on therapy to insulin in Asian pa-
tients with type 2 diabetes mellitus (T2DM).

METHODS: This was a post hoc analysis of a sub-
group of Asian patients from a multicenter, random-
ized, double-blind, placebo-controlled, parallel-group 
study in T2DM patients inadequately controlled by sta-
ble insulin therapy, with or without metformin. A total 
of 173 patients were randomized 1:1 to receive treat-
ment with vildagliptin 50 mg bid  (n  = 87) or placebo (n  
= 86) for 24 wk. Changes in HbA1c and fasting plasma 
glucose (FPG), from baseline to study endpoint, were 
analyzed using an analysis of covariance model. 
Change from baseline to endpoint in body weight was 

summarized by treatment. Safety and tolerability of 
vildagliptin was also evaluated.

RESULTS: After 24 wk, the difference in adjusted 
mean change in HbA1c between vildagliptin and pla-
cebo was 0.82% (8.96 mmol/mol; P  < 0.001) in Asian 
subgroup, 0.85% (9.29 mmol/mol; P  < 0.001) in 
patients also receiving metformin, and 0.73% (7.98 
mmol/mol; P  < 0.001) in patients without metformin, 
all in favor of vildagliptin. There was no significant 
difference in the change in FPG between treatments. 
Weight was stable in both treatment groups (+0.3 kg 
and -0.2 kg, for vildagliptin and placebo, respectively). 
Overall, vildagliptin was safe and well tolerated with 
similarly low incidences of hypoglycemia (8.0% vs  
8.1%) and no severe hypoglycemic events were expe-
rienced in either group.

CONCLUSION: In Asian patients inadequately con-
trolled with insulin (with or without concomitant metfor-
min), insulin-vildagliptin combination treatment signifi-
cantly reduced HbA1c compared with placebo, without 
an increase in risk of hypoglycemia or weight gain.
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Key words: Asian; DPP-4 inhibitor; Hypoglycemia; Insu-
lin; Oral antidiabetic drug; Type 2 diabetes; Vildagliptin

Core tip: In Asian patients, vildagliptin added to stable 
dose of insulin, with or without concomitant metfor-
min, significantly improves glycemic control without 
increase in weight and hypoglycemia incidence.
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INTRODUCTION
The unfolding diabetes epidemic is projected to affect 
more than 550 million people worldwide by the year 
2030 with approximately 60% of  patients coming from 
Asia[1]. Despite available antidiabetic treatments, glycemic 
control in most Asian countries is unsatisfactory[2,3]. The 
progressive nature of  type 2 diabetes requires continuous 
treatment intensification with a combination of  antidia-
betic agents having different mechanisms of  action, and 
initiation of  insulin therapy when beta cell function sig-
nificantly deteriorates. However, delay in insulin initiation 
and intensification is a major problem across the world. 
In Asia, the mean HbA1c at the time of  insulin inten-
sification exceeds 9%[4], with fear of  hypoglycemia and 
concern of  weight gain identified as the main barriers for 
early and optimal insulin use[5]. Therefore, antidiabetic 
agents that can significantly improve glycemic control 
without increasing the risk of  hypoglycemia and weight 
gain when used in combination with insulin are needed. 
While the use of  insulin in combination with oral antidia-
betic drugs (OADs) is increasing in Asia[5], there is little 
data from randomized controlled trials investigating the 
efficacy and safety of  OAD-insulin combination in Asian 
patients with type 2 diabetes mellitus (T2DM).

Vildagliptin is a potent and selective inhibitor of  dipep-
tidyl peptidase-4 (DPP-4), which extends the physiological 
effects of  glucagon-like peptide-1 (GLP-1) and glucose-
dependent insulinotropic peptide (GIP) resulting in im-
provement of  glycemic control in a glucose-sensitive man-
ner[6-8]. In Asian patients with T2DM, vildagliptin showed 
significant improvements in HbA1c with low incidence of  
hypoglycemia when used as monotherapy[9], in combination 
with metformin[10], or in combination with a sulfonylurea[11].

We recently reported that vildagliptin added to insulin 
therapy resulted in a robust improvement in glycemic 
control without increasing the risks of  hypoglycemia and 
weight gain[12]. This study included about 40% patients 
from Asia (n = 173) allowing for a meaningful analysis 
of  the efficacy and safety data in this population. Asian 
patients with T2DM could be more susceptible to hypo-
glycemia than Caucasians due to their lower body weight 
and increased sensitivity to insulin[13,14] and there is a 
general lack of  data in Asians as discussed above. We, 
therefore, analyzed the subgroup of  Asian patients in this 
study to characterize the response to vildagliptin when 
combined with insulin in this growing patient population.

MATERIALS AND METHODS
Study design and patients
This was a post hoc analysis of  a subgroup of  Asian pa-
tients from a 24 wk, multicenter, randomized, double-blind, 
placebo-controlled, parallel-group study. Eligible patients 
included 89 men and 84 women aged 18-80 years with 
T2DM, HbA1c ≥ 7.5% (≥ 58.5 mmol/mol) and  
≤ 11.0% (≤ 96.7 mmol/mol), and fasting plasma glucose 
levels (FPG) < 15 mmol/L, who were being treated with 
stable insulin doses ≤ 1 U/kg per day (long-acting, inter-

mediate-acting, or premixed, once or twice daily) with or 
without stable concomitant metformin treatment (≥ 1500 
mg or maximally tolerated dose) for at least 12 wk.

After a 2 wk screening period, patients were random-
ized in a 1:1 ratio to treatment with vildagliptin 50 mg bid 
or placebo. Randomization was stratified by metformin 
use and type of  insulin used (long-acting vs intermedi-
ate acting/premixed). Further details of  the study design 
were reported by Kothny et al[12].

Study assessments and endpoints
HbA1c, FPG, and body weight were assessed at every 
visit, scheduled at 4 wk intervals. The efficacy endpoints 
were the change in HbA1c, FPG, and body weight from 
baseline to 24 wk or to the final visit. Safety assessments 
included monitoring and recording of  treatment emer-
gent adverse events (AEs), serious AEs (SAEs), biochem-
istry and hematology laboratory test results, electrocar-
diogram (ECG) findings, and vital signs.

Hypoglycemia was defined by symptoms suggestive 
of  hypoglycemia and a self-monitored plasma glucose 
measurement < 3.1 mmol/L. Severe hypoglycemia was 
defined as an episode that required assistance of  another 
person or hospitalization with or without a plasma glu-
cose measurement < 3.1 mmol/L.

Statistical analysis
The changes in HbA1c from baseline to week 24 were 
compared between vildagliptin and placebo using an 
analysis of  covariance with treatment, region, metformin 
use, and insulin type as classification variables and base-
line HbA1c as covariate. This comparison was performed 
for the overall Asian population and for patients with/
without concomitant metformin. Change in FPG was an-
alyzed using the same model as for HbA1c. In addition, 
responder rates [percentage of  patients achieving end-
point HbA1c < 7.0% (53.0 mmol/mol)] were compared 
between treatments using a chi-squared test. The efficacy 
analyses were performed on the full analysis set popula-
tion consisting of  all randomized patients who received 
at least one dose of  the study drug and had at least one 
post-baseline assessment of  any efficacy variable.

Efficacy data used in analyses were censored at the 
start of  major changes in insulin background therapy. 
Major changes in insulin therapy were defined as changes 
occurring ≥ 7 d in any 30-d period or ≥ 5 d consecu-
tively, including changes in insulin frequency and/or type 
and/or a ≥ 10% dose increase either as rescue medica-
tion or for any other reasons. The last observation carried 
forward (LOCF) method was used to handle missing data 
because of  early discontinuation or data censoring.

Change in body weight from baseline to endpoint was 
summarized descriptively. The safety data (AEs, SAEs, 
including hypoglycemia) were summarized descriptively 
by treatment on all available data.

Ethical considerations
This trial was conducted in accordance with the Declara-
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tion of  Helsinki. An independent ethics committee or 
institutional review board at each research site reviewed 
the study protocol. Each patient gave written informed 
consent before randomization.

RESULTS
Patient disposition and baseline characteristics
A total of  173 Asian patients (38.5% of  the overall study 
population) were randomized: 87 patients to vildagliptin 
50 mg bid and 86 patients to placebo. The demographic 
and baseline characteristics of  the randomized patients are 
summarized in Table 1. The groups were well balanced for 
all the baseline characteristics. Most patients were from the 
Indian subcontinent (71%) followed by patients of  Chinese 
ethnicity (27.7%) with a mean age of  54.5 years; just over 
12% of  patients were ≥ 65 years of  age. Mean baseline 
values of  HbA1c and FPG were 8.9% (73.8 mmol/mol) 
and 8.8 mmol/L, respectively. Mean body mass index (BMI) 
was 26.4 kg/m2 and the majority (86%) had BMI < 30 
kg/m2. The mean duration of  T2DM was 11.6 years. Mean 
duration of  insulin usage was 3.6 years, mean daily insulin 
dose at screening was 39.5 units, and pre-mixed insulin was 
the most frequent type of  insulin used. Overall, 60.1% of  
patients were treated with metformin. The mean metfor-

min dose at the time of  randomization was approximately 
2000 mg for both treatment groups.

Efficacy
In this Asian population, vildagliptin demonstrated con-
sistent reductions in HbA1c from baseline to week 24 
endpoint (Figure 1A). After 24 wk of  treatment, HbA1c 
had decreased by 0.8 ± 0.2% (8.74 ± 2.2 mmol/mol) 
in patients receiving vildagliptin (n = 85) and HbA1c 
increased by 0.03 ± 0.2% (0.32 ± 2.2 mmol/mol) in pa-
tients receiving placebo (n = 84). The adjusted between-
treatment difference (vildagliptin 50 mg bid-placebo) 
in HbA1c of  0.82 ± 0.1% (8.96 ± 1.1 mmol/mol) was 
statistically significant (P < 0.001) in favor of  vildagliptin 
(Figure 1B).

Vildagliptin significantly reduced HbA1c in both pa-
tients with and without concomitant metformin therapy, 
with adjusted mean differences vs placebo of  0.85% (9.29 
mmol/mol) and 0.73% (7.98 mmol/mol) (P < 0.001 for 
both groups), respectively, in favor of  vildagliptin. In sub-
groups by ethnicity, reductions in HbA1c from baseline 
were 0.99% (10.82 mmol/mol) and 1.17% (12.78 mmol/
mol) with vildagliptin, and 0.31% (3.38 mmol/mol) and 
0.08% (0.87 mmol/mol) with placebo, in Indian and Chi-
nese patients, respectively.

In a responder analysis, significantly more patients re-
ceiving vildagliptin achieved the HbA1c target of  < 7.0% 
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Table 1  Baseline patient demographic and background 
characteristics (Asian population)

Vildagliptin 
50 mg bid

Placebo

n  = 87 n  = 86

Age, years 54.0 ± 8.4 54.9 ± 10.5
   ≥ 65, n (%) 8 (9.2) 13 (15.1)
Gender, female, n (%) 45 (51.7) 39 (45.3)
Race, n (%)
   Indian (Indian subcontinent) 62 (71.3) 61 (70.9)
   Chinese 24 (27.6) 24 (27.9)
   Other 1 (1.1) 1 (1.2)
BMI, kg/m2 26.2 ± 3.0 26.7 ± 3.7
Body weight, kg 67.5 ± 9.5   68.8 ± 12.1
HbA1c, % (mmol/mol)   8.9 ± 1.0   9.0 ± 1.0

  (73.7 ± 10.9)   (74.8 ± 10.9)
FPG, mmol/L   9.1 ± 2.6   8.6 ± 2.5
T2DM duration, years 11.1 ± 6.4 12.1 ± 7.6 
GFR, mL/min per 1.73 m2, n (%)
   Normal, > 80 43 (49.4) 52 (60.5)
   Mild, ≥ 50 to ≤ 80 42 (48.3) 33 (38.4)
   Moderate, ≥ 30 to < 50 2 (2.3) 1 (1.2)
Background antidiabetic therapy
   Insulin use at screening, n (%)
      Intermediate-acting 21 (24.1) 20 (23.3)
      Long-acting 14 (16.1) 8 (9.3)
      Pre-mixed 52 (59.8) 58 (67.4)
   Duration of insulin use, years   3.3 ± 2.9   3.9 ± 4.3
   Daily dose of insulin, U   39.5 ± 15.8   39.5 ± 15.3
   Daily number of insulin injections   1.9 ± 0.4   1.8 ± 0.4
   Metformin use at screening, n (%)
      Yes 52 (59.8) 52 (60.5)
      No 35 (40.2) 34 (39.5)

Values are mean ± SD unless indicated otherwise. BMI: Body mass index; 
GFR: Glomerular filtration rate; FPG: Fasting plasma glucose; HbA1c: He-
moglobin A1c; T2DM: Type 2 diabetes mellitus.

Figure 1  Mean change. A: Mean change in HbA1c over time; B: Adjusted 
mean change in HbA1c from baseline to endpoint. BL: Baseline; EP: End point; 
bP < 0.001.
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(53.0 mmol/mol) than those receiving placebo (22.4% and 
4.8%, respectively; P = 0.001). FPG did not change signifi-
cantly in the vildagliptin group (n = 85) with a 0.2 mmol/L 
increase at week 24 from baseline of  9.6 mmol/L; a more 
pronounced change was seen in the placebo group (n = 84) 
with a 0.7 mmol/L increase at week 24 from baseline of  
9.0 mmol/L; mean placebo-subtracted difference was  
0.5 mmol/L (P = 0.335) in favor of  vildagliptin.

The mean insulin dose at baseline was 39.5 units in 
both vildagliptin and placebo groups. The mean changes 
from baseline to study end were reductions of  1.39 and 
1.48 units in the vildagliptin group and the placebo group, 
respectively. Overall, the small changes in the insulin dose 
in both treatment groups are consistent with the protocol 
requirement for a stable insulin dose during the study.

Safety 
Vildagliptin 50 mg bid added to intermediate-acting, long-
acting, or premixed insulin, with or without metformin, 
was generally safe and well tolerated.

The overall incidence of  AEs was numerically higher 
with vildagliptin (62.1%) than with placebo (53.5%). This 
difference was driven by gastrointestinal disorders (14.9% 
vs 7.0%), blurred vision (9.2% vs 0%), and upper respi-
ratory tract infections (13.8% vs 8.1%). The latter were 
assessed by investigators as mild or moderate and not 
related to study drug. Diarrhea and gastritis were more 
frequently reported in the vildagliptin group; however, 
the drug was not discontinued in any of  the cases.

 The proportion of  patients who experienced hypo-
glycemic events was low and similar in both treatment 
groups (8.0% and 8.1% in the vildagliptin and placebo 
groups, respectively). No patient in either treatment group 
experienced a severe hypoglycemic event. Similar number 
of  patients in the vildagliptin and placebo groups reported 
hyperhidrosis, dizziness, tremors, and palpitations, which 
may be symptoms of  hypoglycemia. Blurred vision was re-
ported by 8 patients (9.2%). For three of  them, blurred vi-
sion was identified as hypoglycemia and included in the hy-
poglycemic events summary since they had accompanying 
glucose measurements < 3.1 mmol/L. Of  the remaining 
five, four reported, together with the blurred vision, one or 
more other symptoms suggestive of  hypoglycemia (dizzi-
ness, weakness, palpitations, tremor or hyperhidrosis); how-
ever no blood glucose measurement had been performed 
to confirm a hypoglycemic event. Six of  these eight pa-
tients experienced considerable reduction in HbA1c of  
1.4% (15.3 mmol/mol) or more during the study; another 
one had a smaller HbA1c reduction, but reached HbA1c 
of  6.5% (47.5 mmol/mol). These events of  blurred vision 
could be symptoms of  hypoglycemia, or in some cases a 
reflection of  rapidly improving glucose levels.

The rate of  serious AEs was very low in this sub-
group with only one serious AE reported. This was a case 
of  liver enzyme elevation reported in one vildagliptin-
treated patient with history of  non-alcoholic steato-hep-
atitis. This event was associated with respiratory infection 
and the adjudication committee concluded that it was 

unrelated to study drug.
Body weight remained stable during the study with an 

increase of  0.3 kg in the vildagliptin group and a decrease 
of  0.2 kg in the placebo group. Overall, the safety profile 
of  vildagliptin in the Asian subgroup was consistent with 
the safety profile in the overall patient population[12], with-
out any clinically relevant differences between treatments.

DISCUSSION
In Asian patients, the addition of  vildagliptin 50 mg bid 
to stable therapy with basal or pre-mixed insulin, with or 
without concomitant metformin, demonstrated a robust 
reduction in HbA1c vs placebo after 24 wk of  treatment. 
Vildagliptin was efficacious in patients both from Indian 
and Chinese ethnicity with clinically relevant reductions in 
HbA1c from baseline of  about 1.0% (10.93 mmol/mol). 
Importantly, the addition of  vildagliptin to insulin was 
not associated with an increased risk for hypoglycemia 
or weight gain. These findings are consistent with the re-
sults from the overall study population[12]. Mean baseline 
HbA1c was similar in both the overall population [8.8% 
(72.7 mmol/mol)] and in the Asian population [8.9% 
(73.8 mmol/mol)] and so was the reduction in HbA1c vs 
placebo after 24 wk of  treatment [0.7% (7.6 mmol/mol) 
and 0.8% (8.7 mmol/mol), respectively].

Asian patients had lower BMI than patients in the 
overall study population (26.4 kg/m2 vs 28.9 kg/m2, re-
spectively) which could make them more sensitive to 
insulin and, thus, place them at a higher risk of  hypogly-
cemia[15]. However, the incidence of  hypoglycemia was 
similar for vildagliptin and placebo in spite of  better gly-
cemic control with vildagliptin indicating that vildagliptin 
exerts its protective effect against hypoglycemia also in 
Asian patients. Vildagliptin has demonstrated a protective 
effect against hypoglycemia at all stages of  type 2 diabe-
tes[16] resulting from its ability to increase glucagon levels 
during hypoglycemia[6].

In this study, adding vildagliptin to a stable insulin 
dose was weight neutral, which is consistent with the 
known vildagliptin weight profile when used as mono-
therapy or in combination with other OADs[17-21]. The 
weight neutrality of  vildagliptin likely results in part from 
its intrinsically low risk for hypoglycemia and avoidance 
of  “defensive eating” characteristic for antidiabetic agents 
associated with increased hypoglycemia risk. Other po-
tential mechanisms may include possible inhibition of  
intestinal fat extraction and fatty acid mobilization and 
oxidation in the postprandial state, in conjunction with 
increased sympathetic stimulation[21].

Multinational studies with DPP-4 inhibitors added 
to insulin included small numbers of  Asian patients[22-24] 
and, therefore, meaningful analysis might have not been 
possible. However, in a Korean study, addition of  si-
tagliptin to a stable insulin dose resulted in reduction 
in HbA1c of  0.6% (6.5 mmol/mol) from baseline of  
9.2% (77.1 mmol/mol), with one patient experiencing 
severe hypoglycemia[25]. This is consistent with the find-
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glycemic agents that inhibit the enzyme DPP-4. They are used to treat type 2 
diabetes mellitus. HbA1c: Glycated hemoglobin is a form of hemoglobin that is 
measured primarily to identify the average plasma glucose concentration over 
prolonged periods of time. It is formed in a non-enzymatic glycation pathway 
by hemoglobin’s exposure to plasma glucose. The 2010 American Diabetes 
Association Standards of Medical Care in Diabetes added the HbA1c ≥ 48 
mmol/mol (≥ 6.5%) as another criterion for the diagnosis of diabetes.
Peer review
This manuscript presents an analysis of the Asian subgroup of a recently pub-
lished study. It addresses new findings regarding the effects of vildagliptin as 
add-on therapy to insulin in Asian patients with type 2 diabetes mellitus. The 
present work contains interesting data and appears timely.
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ings from a multinational study with sitagliptin, which 
showed improvement in glycemic control at the expense 
of  increased hypoglycemia incidence compared with 
placebo[24]. In contrast, addition of  vildagliptin to insulin 
in this study was not associated with an increased risk of  
hypoglycemia in Asian patients and no events of  severe 
hypoglycemia were reported. This difference between 
vildagliptin and sitagliptin could be due to vildagliptin’s 
ability to maintain elevated GIP levels into periods where 
hypoglycemia is likely to occur, thus resulting in improved 
glucagon counter-regulation[26].

In conclusion, the presented efficacy and safety data 
in Asian patients inadequately controlled with a stable 
insulin dose with or without concomitant metformin 
showed that vildagliptin can be a suitable add-on treat-
ment leading to improved glycemic control without 
increased risk of  hypoglycemia or weight gain. Despite 
some differences in diabetes phenotype between Asians 
and Caucasians as well as potential differences in the 
pathophysiology of  T2DM in these populations, the ben-
eficial effects of  vildagliptin when added to insulin are 
maintained in an Asian population.
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