
Drugs 2006; 66 (15): 1989-2001ADIS DRUG PROFILE 0012-6667/06/0015-1989/$44.95/0

 2006 Adis Data Information BV. All rights reserved.

Vildagliptin
Sheridan Henness and Susan J. Keam

Wolters Kluwer Health | Adis, Auckland, New Zealand, an editorial office of Wolters Kluwer
Health, Conshohocken, Pennsylvania, USA

Contents
Abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1989
1. Pharmacodynamic Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1990
2. Pharmacokinetic Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1993
3. Therapeutic Efficacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1994
4. Tolerability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1998
5. Dosage and Administration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1999
6. Vildagliptin: Current Status . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2000

Abstract Features and properties of vildagliptin (Galvus)

▲ Vildagliptin is a dipeptidyl peptidase-4 (DPP-4)
Indicationinhibitor that is being evaluated in the treatment of

patients with type 2 diabetes mellitus. It improves
Control of hyperglycaemia in adult patients with type 2 diabetes

glycaemic control by inhibiting DPP-4 from inacti- mellitus
vating the incretin hormones glucagon-like peptide-
1 and glucose-dependent insulinotropic polypep- Mechanism of action
tide, prolonging incretin activity in response to in-
gestion of nutrients. This allows for increased insu- Inhibits the enzyme dipeptidyl peptidase-4 from inactivating the

incretin hormones glucagon-like peptide-1 and glucose-lin sensitivity, decreased glucagon secretion and
dependent insulinotropic polypeptide, prolonging incretin activityimproved β-cell function in a glucose-dependent in response to ingestion of nutrients

manner.
▲ Glycaemic control with vildagliptin 50 or 100 mg/ Dosage and administration in phase III clinical trials

day, measured by a change from baseline in mean
glycosylated haemoglobin (HbA1c) at study Dosage 50–100 mg/day
endpoint, was improved relative to placebo in sev-

Route of administration Oraleral well designed clinical trials of vildagliptin
monotherapy in patients with type 2 diabetes. In

Frequency of administration Once or twice dailyrandomised active comparator studies, noninferiori-
ty of vildagliptin in reducing HbA1c levels from

Pharmacokinetic profile at steady state (results of twobaseline was established to rosiglitazone, but not to
studies in healthy volunteers receiving 100mg once daily)metformin.

▲ Vildagliptin also showed efficacy in reducing Maximum plasma 467 and 531 ng/mL
HbA1c levels in patients with type 2 diabetes when concentration
used in combination with metformin, pioglitazone
or insulin. Area under the plasma 1960 and 2189 ng • h/mL

concentration-time curve from▲ Vildagliptin was generally well tolerated when ad-
zero to 24 hoursministered alone or in combination with additional

antidiabetic treatment. Gastrointestinal adverse
Plasma elimination half-life 1.68h

events were mild to moderate in intensity, and oc-
curred less frequently than with metformin. Hypog- Most common adverse events
lycaemic events were rare and occurred at a similar
incidence to that with placebo. Nasopharyngitis, headache, dizziness
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tivity of GLP-1 is extremely short lived; the half-life
of the circulating protein is approximately 1–2 min-
utes,[5] due to rapid inactivation by the enzyme
dipeptidyl peptidase-4 (DPP-4) [section 1].[3,5-8] Ef-
forts to circumvent this have had limited success.
For instance, DPP-4-resistant GLP-1 analogues,
GLP-1-like peptide agonists or GLP-1 fusion pro-
teins can increase the duration of action of GLP-1 by
increasing its metabolic stability. However, these
agents must be administered either intravenously or

NH

O CN

N

OH

subcutaneously, as their oral bioavailability is limit-Vildagliptin

ed or non-existent.[7] Targeting the GLP-1 receptor
using non-peptidergic small molecule agonists has

Diabetes mellitus is characterised by chronic
also not been successful.[7]

hyperglycaemia which, if left unchecked, results in
An alternative approach to targeting GLP-1 is tolong-term damage, dysfunction and eventual failure

increase the proportion of active GLP-1 in the circu-of organs such as the eyes, kidneys and heart.[1]

lation of type 2 diabetics by inhibiting its inactiva-Type 2 diabetes accounts for 90–95% of patients
tion by DPP-4.[3-8] Consequently, low molecularwith diabetes,[1] and results from a progressive de-
weight, orally active DPP-4 inhibitors, such asfect in insulin secretion on an insulin-resistant back-
vildagliptin (Galvus)1, have been developed. Thisground.[2] Insulin resistance in type 2 diabetic pa-
profile examines the pharmacological properties oftients may improve with lifestyle changes (reduction
vildagliptin and its clinical use in patients with typein weight through changes in diet and exercise) and/
2 diabetes.or pharmacological intervention, but rarely is it re-

stored to normal levels using these methods.[1] The 1. Pharmacodynamic Profile
severity of hyperglycaemia has the potential to
change over time in these patients, reflecting the This section provides a summary of the pharma-
extent and progression of the underlying disease.[1] codynamic data obtained from studies in patients

with type 2 diabetes receiving oral vildagliptin.Recent research in type 2 diabetes has focused on
Apart from four large, well designed studies (n =the incretins, glucose-dependent insulinotropic
71–697),[9-13] studies were small (n = 9–37)[14-23] andpolypeptide (GIP) and glucagon-like peptide-1
several results were only reported in abstracts.[19-23]

(GLP-1), which are gastrointestinal (GI) hormones
that stimulate insulin secretion after ingestion of

 Mechanism of Actionnutrients.[3,4] Postprandial GLP-1 is decreased in
type 2 diabetic patients, despite the insulinotropic ●  Vildagliptin belongs to a class of DPP-4 inhibi-
response to GLP-1 remaining intact.[4] Insulino- tors that transiently modify the enzyme via covalent
tropic response to GIP is greatly impaired and may bonding.[6] Despite the presence of structurally relat-
be absent in patients with type 2 diabetes.[4]

ed enzymes (DPP-8 and DPP-9), there was no evi-
dence of an interaction between these enzymes andIn addition to its glucose-dependent effects on
vildagliptin in animal studies.[24] The affinity ofinsulin secretion, GLP-1 also acts to decrease glu-
vildagliptin for DPP-4 was 32–250 times greatercagon secretion in a glucose-dependent manner[3]

than its affinity for DPP-8 and DPP-9.[24]and to increase β-cell mass and improve β-cell func-
tion.[3] It also delays gastric emptying, reducing ● DPP-4 enzymatic activity is found throughout
postprandial hyperglycaemia.[5] The biological ac- the body,[5,6] and is also a component of the immune

1 The use of trade names is for identification purposes only and does not imply endorsement.
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system, DPP-4 being also known as the T-cell mark- ● Fasting plasma levels of GLP-1 and GIP were
also affected by vildagliptin treatment in patientser CD26.[8] The effects of inhibition of DPP-4 on the
with type 2 diabetes.[18,23] In two 4-week studies inimmune system and other systems involving sub-
which patients (n = 37[18] and 9[23]) received vildag-strates of DPP-4 have not been fully elucidated.[7,8]

liptin 100mg once[18] or twice[23] daily, fasting plas-
● Vildagliptin is a potent, reversible, competitive

ma GLP-1[18,23] and GIP[23] levels were significantlyinhibitor of DPP-4 that binds in the S1- and S2-cat-
increased from baseline at week 4 (all p < 0.05).alytic sites of the protein to inhibit its activity via a

two-step mechanism.[25,26]

 Effect on Glucose Homeostasis
● In vitro studies show that the binding of vildag-

Data in this section are from small (n = 12–37)liptin to DPP-4 exhibits slow binding inhibition
phase II trials that were either single-dose studies[21]kinetics,[25,26] with a time- and concentration-depen-
or of 28 days duration.[14,16,18] For data on glucosedent steady-state approach.[26] This class of slow-
homeostasis in phase III trials, see section 3.binding inhibitor displays an initial phase of rapid
●  Glucose-related parameters were consistentlybinding followed by a slow phase of very tight

improved with vildagliptin treatment in patientsbinding,[27] which allows for an extended period of
with type 2 diabetes.[14,16,18,21] Mean fasting plasmaDPP-4 inhibition.
glucose (FPG) levels were significantly decreased

● Vildagliptin also effectively inhibits DPP-4 ac-
compared with placebo at study end after treatmenttivity in humans.[14,17,18] For example, after 4 weeks’
with vildagliptin 100mg once[18] or twice[16] daily intreatment with oral vildagliptin 100mg once daily in
two 4-week studies (both p < 0.05). Compared witha randomised, placebo-controlled trial in patients
placebo, vildagliptin treatment also reduced 24-hourwith type 2 diabetes (n = 37), mean DPP-4 activity
mean glucose levels on both day 1 (p = 0.022)[16] andwas significantly reduced to 1.9% of baseline at 45
at study end (p ≤ 0.01).[16,18]

minutes after administration (p < 0.001), and to
● Mean postprandial glucose excursions in type 260.0% of baseline at 24 hours (p < 0.001).[18]

diabetic patients were decreased by 1.0 mmol/L inThroughout the study, DPP-4 activity was un-
the vildagliptin 100mg once-daily group comparedchanged in placebo recipients.[18]

with the placebo group (p = 0.005 vs placebo);[18]

● Two other randomised, placebo-controlled stud- mean 4-hour postprandial glucose was also signifi-
ies in patients with type 2 diabetes also showed cantly reduced (p < 0.001 vs placebo).[18]

>90% inhibition of DPP-4 activity after administra-
● Patients with type 2 diabetes receiving vildaglip-

tion of vildagliptin 10–100mg twice daily for 28 tin 25 or 100mg twice daily in a third study had a
days,[14,17] with the duration of >90% inhibition in- reduction in mean glucose levels of 10% and 19%
creasing with dose.[14]

(both p < 0.05 vs placebo).[14] Endogenous glucose
● Previously untreated patients with type 2 diabe- production during a 6-hour meal test was signifi-

tes receiving vildagliptin had increased plasma cantly (p = 0.004) suppressed compared with place-
bo after a single 100mg dose of vildagliptin in 16levels of GLP-1 and GIP in response to food.[16,18] In
patients with type 2 diabetes.[21]two studies (n = 37[18] and 20[16]), recipients of

vildagliptin 100mg once[18] or twice[16] daily ● Mean postprandial glucagon levels were reduced
achieved significantly higher mean plasma GLP-1 in patients with type 2 diabetes receiving vildaglip-
levels versus baseline at 30 minutes after breakfast tin.[16,18,21] Mean plasma levels of glucagon at 0.5[18]

following 4 weeks’ treatment (p < 0.01)[18] and and 3.5[16] hours after food were significantly re-
significantly higher mean plasma GLP-1 and GIP duced in vildagliptin recipients (100mg once[18] or
levels versus placebo at the 13.5 hour assessment twice[16] daily) compared with placebo recipients on
during standardised meals tests on days 1 (p ≤ 0.01 day 1 in one study (p = 0.03),[16] and with baseline in
and p < 0.001) and 28 (both p < 0.001).[16] another study (p = 0.005).[18] A single 100mg dose

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (15)
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of vildagliptin reduced mean postprandial plasma ● Several parameters related to insulin secretion
glucagon levels by 93% compared with placebo (p < were improved in vildagliptin recipients. The insuli-
0.01).[21] nogenic index was significantly improved in two

placebo-controlled studies of patients with type 2
diabetes.[9,21] After 1 year of vildagliptin treatment, Effect on β-Cell Function
the between-group difference in insulinogenic index
(change in insulin at peak glucose divided by the

● Insulin secretion rates were taken as a marker of change in glucose at peak) was 0.17 (p = 0.016 vs
β-cell function in most studies where this parameter placebo).[9]

was examined;[11,16] in one study where β-cell func-
● A single 100mg dose of vildagliptin resulted intion was calculated separately as a function of fast-

an increase in insulinogenic index (change in insulining insulin and fasting glucose,[13] only patients tak-
secretion rate divided by the change in plasma glu-ing vildagliptin 100mg once daily showed signifi-
cose during a 6-hour meal tolerance test) of 29% in acant (p = 0.007) improvements versus placebo.
second study (n = 16; p = 0.01 vs placebo).[21] The● Insulin secretion was variable in vildagliptin re-
adaptation index (insulin secretion multiplied bycipients.[11,16,21] Insulin secretion rates determined
insulin sensitivity) increased significantly in recipi-experimentally were significantly increased com-
ents of vildagliptin 50mg plus a stable dosage ofpared with placebo in patients receiving vildagliptin
metformin (1500–3000 mg/day), both from baseline50mg once daily for 52 weeks (p = 0.018)[11] and in
(p = 0.003) and from placebo (p = 0.04) after 1patients receiving a single 100mg dose of vildaglip-
year.[11]

tin (increased by 21%; p = 0.003),[21] but not in
patients receiving vildagliptin 100mg twice daily for ● Vildagliptin treatment also improved postprandi-
4 weeks.[16] However, a model-derived mean insulin al insulin response.[12,13] Four-hour mean insulin
secretion rate in patients receiving vildagliptin in response corrected for peak glucose[12] and mean
this study was determined to be significantly differ- insulin levels[13] were significantly improved in pa-
ent from that with placebo (between group differ- tients receiving vildagliptin 25mg twice daily (p <
ence at 7 mmol/L glucose: 101 pmol/min/m2; p < 0.05)[12] and 100mg once daily (p = 0.022)[13] com-
0.005).[16]

pared with placebo.
● The rate of insulin secretion can also be estimat-

● Vildagliptin treatment significantly improved in-
ed using C-peptide levels. The effect of vildagliptin

sulin sensitivity in patients with type 2 diabe-
treatment on C-peptide levels was mixed; signifi-

tes.[11,16,19] After 52 weeks of treatment, mean insu-
cant increases from placebo in both postprandial

lin sensitivity in a group of 57 patients (estimated(4-hour mean levels; p = 0.003)[12] and fasting (p =
from a model of glucose clearance, which provides a0.005)[13] levels of C-peptide were seen in patients
measure of oral glucose insulin sensitivity [OGIS])receiving vildagliptin 25mg twice daily for 12
was significantly increased from baseline in vildag-weeks in two studies,[12,13] whereas postprandial C-
liptin 50mg once daily plus metformin recipientspeptide levels in patients receiving vildagliptin
(p = 0.012).[11]

100mg once[22] or twice[16,17] daily were not different
● Placebo plus metformin recipients in this studyfrom baseline.[16,17,22]

did not show an increase from baseline, resulting in● The area under the time-concentration curve
a significant (p = 0.036) between-group difference(AUC) for mean C-peptide in patients receiving
in OGIS of 27 mL/min/m2 favouring vildagliptin.[11]vildagliptin 50mg plus metformin 1500–3000 mg/
The between-group difference in mean adaptationday for 1 year was significantly (p = 0.019) in-
index (insulin secretion × insulin sensitivity) wascreased compared with placebo (change from base-
also significantly improved (p = 0.04 vs placeboline to study end, vildagliptin vs placebo: +10.8 vs

–19.4 pmol/L 240 min).[11] plus metformin).[11]

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (15)
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● Smaller studies (n = 12–20) of 4–12 weeks’ treatment groups compared with placebo groups in
duration[16,19,20] also showed that insulin sensitivity 12-week clinical monotherapy studies.[12,13] Howev-
was significantly improved with vildagliptin 50[19,20] er, vildagliptin 100mg recipients had a small but
or 100mg[16] twice daily versus baseline (p = significant (p = 0.004) reduction in HDL-cholesterol
0.016)[19] or placebo (3-hour OGIS; p ≤ 0.015).[16,20] levels compared with placebo.[13]

A two-step insulin clamp study showed that vildag- ● In a comparison with rosiglitazone, vildagliptin
liptin improved insulin resistance by approximately recipients had statistically significant improvements
15% compared with placebo.[20] in triglycerides and total-, LDL-, non-HDL- and
●  Recipients of vildagliptin and metformin also VLDL-cholesterol levels (all p ≤ 0.01 vs rosig-

had improvements in some other insulin-related litazone).[10] Patients receiving vildagliptin had a
endpoints compared with patients receiving placebo smaller increase in HDL-cholesterol than rosig-
plus metformin in clinical studies.[9,11] Plasma insu- litazone recipients (p = 0.003 vs rosiglitazone) after
lin levels did not change significantly with the addi- 24 weeks of treatment.[10]

tion of vildagliptin to metformin after 12 weeks of ● In patients on a stable metformin regimen, total
treatment in one phase II study (n = 107);[9] howev- cholesterol was the only lipid parameter that signifi-
er, after a 40-week extension study (52-week assess- cantly improved with vildagliptin treatment com-
ment; n = 71), significant between-group differences pared with placebo (between-group difference at 52
in insulin AUC from 0 to 4 hours, adjusted mean weeks of –0.3 mmol/L; p = 0.034).[9] There were no
change in 4-hour mean reactive insulin levels and significant changes in triglyceride, or HDL- or
insulin secretion rates in favour of vildagliptin plus LDL-cholesterol levels after 12 or 52 weeks of
metformin were evident (all p < 0.05 vs placebo plus treatment.[9]

metformin).[11]

2. Pharmacokinetic Profile Effects on Plasma Lipids

● The effect of vildagliptin treatment on plasma Data in this section are generally from
lipids was variable in both small, short-term phar- pharmacokinetic studies (n = 12–40) of oral vildag-
macodynamic studies[15] and larger, longer phase liptin in healthy volunteers,[28-30] patients with hep-
II[9,12,13] and phase III[10] clinical studies. Fasting atic impairment[28] or patients with type 2 diabe-
levels of total triglycerides, total cholesterol and tes[14,31-33] that were either single-dose[28-30] or of
serum apolipoprotein B were not significantly 5–28 days’ duration.[14,31-33] Some studies were
changed in recipients of vildagliptin 50mg twice randomised,[14,29] placebo-controlled,[14,31,32] or had
daily compared with placebo after 4 weeks of treat- a crossover design.[29,31,32] Additional pharmacoki-
ment in a small study of 30 patients.[15] netic data was taken from a conference presenta-
● In response to a fat-rich meal test, vildagliptin tion.[34]

recipients in the same study had significant de- ● Vildagliptin is rapidly absorbed, with the maxi-
creases in the mean incremental AUC, compared mum plasma concentration (Cmax) achieved within
with placebo recipients, for total triglycerides (–2.0 1–2 hours of administration.[14] Cmax increased dose
vs +1.0 mmol/L • h; p = 0.011), chylomicron trig- proportionally when oral vildagliptin 10, 25 or
lycerides (–1.0 vs +0.5 mmol/L • h; p < 0.001) and 100mg was administered twice daily in patients with
chylomicron cholesterol (–0.1 vs +0.03 mmol/L • h; type 2 diabetes (quantitative data not reported).[14] In
p = 0.020).[15] three studies, steady-state vildagliptin Cmax values
●  Plasma lipids (triglycerides and high-density were 467[33] and 531[32] ng/mL in patients receiving

lipoprotein [HDL]-, low-density lipoprotein [LDL]- oral vildagliptin 100mg once daily, and 666 ng/mL
and very-low-density lipoprotein [VLDL]-choles- in patients receiving oral vildagliptin 100mg twice
terol), were generally unchanged in vildagliptin daily.[31]

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (15)
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●  The AUC for vildagliptin increased in a dose- 3. Therapeutic Efficacy
proportional manner with increasing doses in the

Oral vildagliptin has been investigated asdose-ranging study (quantitative data not report-
monotherapy[10,12,13,35-37] or in combination withed).[14] At steady-state, AUC from time zero to 24
metformin,[9,38] pioglitazone[39] or insulin[40] in thehours for vildagliptin 100mg once daily was 1960[33]

treatment of type 2 diabetes. Trials included twoand 2189[32] ng • h/mL; the AUC from time zero to
phase II dose-finding studies[13,35] (one in Japaneseinfinity was 2455 ng • h/mL for vildagliptin 100mg
patients[35]) of vildagliptin 10–50mg twice daily,[35]

twice daily.[31]

or vildagliptin 25–100mg once daily or 25mg twice
● The absolute oral bioavailability of vildagliptin daily,[13] and several fixed-dose studies: two phase II

in healthy volunteers was 85%, and the volume of studies[9,12] investigating the efficacy of vildagliptin
distribution at steady-state was 70.5L.[29]

25mg twice daily or 50mg once daily, and seven
phase III studies, investigating the efficacy of● Metabolism of vildagliptin occurs via hydrolysis,
vildagliptin 50mg once or twice daily, or vildaglip-and the major metabolite, LAY151, is pharmacolog-
tin 100mg once daily (one abstract[39] reported theically inactive.[28,34] Vildagliptin does not inhibit or
results of two studies).[10,36-40] A pooled analysis ofinduce cytochrome P450. Excretion of vildagliptin
the phase III trial data has also been performed.[34]occurs mainly via the urine (85%), with 15% excret-
The trials were randomised, double-blind, place-ed in the faeces.[34]

bo or active comparator controlled, multicentre
● The mean terminal elimination half-life (t1/2) was

studies in patients with type 2 diabetes (n =
1.68 hours with a dosage of vildagliptin 100mg once

71–780).[9-13,34-40] The active comparators in
daily[33] and 2.54 hours with a 100mg twice-daily monotherapy trials were rosiglitazone and met-
dosage;[31] despite the short t1/2, vildagliptin has a formin. Treatment periods ranged from 4 to 52
long duration of action because of slow-binding weeks; one study consisted of a 12-week core treat-
inhibition kinetics (section 1). Total body and renal ment period and a 40-week extension.[9,11] Where
clearance values of vildagliptin were 40.6 and 13.0 specified, four studies had a 4-week placebo[9,12,13]

L/hour.[29] Hepatic excretion does not contribute or pioglitazone[39] run-in period. Twice-daily dos-
significantly to elimination of the drug.[29]

ages, where stated, were administered at breakfast
and dinner,[13] whereas a once-daily dosage was● The pharmacokinetics of vildagliptin were not
administered before breakfast.[13]affected by age, gender or body mass index

The mean age of the patients was 53–59 years.(BMI).[30]

Mean duration of diabetes, where stated, was
● Exposure to vildagliptin in individuals with hep-

2.0–4.7 years in the monotherapy trials, and 4.6–6.2atic impairment was increased compared with that
years in the combination studies, except for oneof healthy volunteers after a single 100mg dose, but
combination therapy trial in patients receiving insu-the level of exposure did not correlate with the
lin therapy where it was 14.6 years.[40] Mean base-severity of liver disease and was not considered
line glycosylated haemoglobin (HbA1c) was

clinically relevant.[28] Vildagliptin t1/2 values were
7.6–8.8%. FPG baseline means were 8.8–10.3

not affected by hepatic impairment.[28] No studies in
mmol/L in all studies. Patients were treatment naive

patients with renal impairment have been reported to
in several studies.[10,12,35-37,39] In those studies in-

date. cluding previously treated patients, drug therapy
●  No clinically relevant pharmacokinetic interac- regimens included metformin,[36,38] pioglitazone[39]

tions requiring dose adjustment were observed dur- or insulin.[40] Where stated in fully published phase
ing coadministration of vildagliptin and pioglita- II studies, exclusion criteria included patients with
zone,[32] metformin[33] or glibenclamide (glybu- significant complications from diabetes, clinically
ride).[31] significant metabolic or cardiovascular disorders,

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (15)
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liver disease, asthma, major skin allergies or previ-
ous GI surgery.[9,11,13]

The primary efficacy endpoint for all trials was
change in HbA1c levels. Other endpoints included
FPG, postprandial glucose, bodyweight and blood
lipids. Intent-to-treat (ITT) analysis was used for
some analyses,[9,12] while per-protocol analysis was
used for other results.[11,13] The type of analysis was
not reported in several studies.[10,35-40] Three of the
studies were fully published,[9,12,13] while the others
were available as abstracts[10,35-40] and conference
presentations.[34] Some information regarding the
trials was taken from the manufacturer’s clinical
trials website.[41] Additional clinical data were ob-
tained from the manufacturer, and are cited as data
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VIL 25mg od
VIL 25mg bid
VIL 50mg od
VIL 100mg od−0.6

−0.5

−0.4

−0.3

−0.2

−0.1

0

M
ea

n 
ch

an
ge

 in
H

bA
1c

 le
ve

ls
 fr

om
 b

as
el

in
e 

(%
)

*
*

Fig. 1. Effect of vildagliptin (VIL) monotherapy on glycosylated
haemoglobin (HbA1c) levels in patients with type 2 diabetes mel-
litus. Results of a randomised, double-blind, placebo (PL)-con-
trolled, dose-finding study of 12 weeks’ duration.[13] Patients
(n = 279)[13] received VIL 25, 50 or 100mg once daily (od), or 25mg
twice daily (bid), or PL. * p < 0.01 vs PL. 

on file.[42]

● A group of previously untreated patients with
type 2 diabetes (n = 380) receiving vildagliptin

 Monotherapy
50mg once or twice daily or 100mg once daily for
24 weeks in a phase III monotherapy trial had differ-

Data in this section relates to therapeutic efficacy ences versus placebo in mean HbA1c of –0.5%,
endpoints from large (n > 100) phase IIb and phase –0.5% and –0.6% (all p ≤0.006).[37]

III trials. For results in smaller studies and other
●  Pooled data from phase III placebo-controlledglucose parameters, see section 1.

trials in patients receiving vildagliptin 100 mg/day
● Vildagliptin improved glycaemic control, as as-

for 24 weeks (n = 1301) showed that mean HbA1csessed by HbA1c, in randomised, placebo-controlled
decreased by 1.1% from a mean baseline of 8.7% in

trials in patients with type 2 diabetes.[12,13,35] In two
the overall population (p < 0.01 vs baseline).[34] In

phase II studies (n = 279[13] and 98[12]), a signifi-
subgroups of patients with baseline HbA1c values of

cantly greater reduction in HbA1c levels from
>8% and >9%, decreases from baseline were 1.3%

baseline was generally seen  with vildagliptin
and 1.7% (both p < 0.01 vs baseline; placebo results

50mg (between-group difference –0.43%[13] and
not reported).[34]

–0.6%[12]) or 100mg (–0.4%[13]) daily compared
● Further subgroup analysis showed that there waswith placebo (all p ≤ 0.004) after 12 weeks’ treat-

no effect of age or BMI on the efficacy of vildaglip-ment.[12,13] However, in the dose-finding study, the
tin 100 mg/day.[34] There was no difference in meanbetween-group difference was not significant for
HbA1c reduction from baseline between patientspatients receiving vildagliptin 25mg once or twice
aged <65 years and those aged >65 years (bothdaily versus placebo (figure 1).[13]

–1.1%; p < 0.01 vs baseline). Similarly, patients● In the dose-finding study in Japanese patients
with a BMI of <30 kg/m2 had a decrease from(n = 291), 12 weeks of vildagliptin treatment result-
baseline in HbA1c of 1.2% (p < 0.01); patients with aed in significant decreases in mean HbA1c levels
BMI of >30 kg/m2 had a decrease from baseline offrom baseline (7.4%) of 0.53%, 0.67% and 0.92% in
1.0% (p < 0.01 vs baseline; mean or median andpatients receiving vildagliptin 10, 25 or 50mg twice
between-group statistics not reported).[34]

daily (p < 0.001 vs placebo).[35] Similarly, plasma
FPG and 2-hour postprandial glucose levels were ● Clinical guidelines for the management of blood
significantly reduced with all vildagliptin dosages glucose in type 2 diabetes state that target levels of
compared with placebo (all p < 0.001 vs placebo).[35] HbA1c should be between 6.5% and 7.5% to reduce
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the risk of cardiovascular complications.[43] Approx-
imately half of the patients with baseline HbA1c
levels of >7% receiving vildagliptin ≥50mg daily in
placebo-controlled trials achieved HbA1c levels of
<7% at study endpoint.[12,13]

● Vildagliptin was noninferior to rosiglitazone in
terms of glycaemic control in a 24-week phase III
trial in drug-naive patients with type 2 diabetes (n =
697) [statistical analysis not reported].[10] In patients
whose baseline HbA1c values were ≈8.8–8.9%, 24
weeks’ treatment with vildagliptin 50mg twice daily
or rosiglitazone 8mg once daily resulted in an ad-
justed mean change in HbA1c at study end of –1.1%
and –1.3%.[10] In patients with a BMI <30 kg/m2, the
adjusted mean change in HbA1c levels was –1.3%
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Fig. 2. Effect of vildagliptin combination therapy on glycosylated
haemoglobin (HbA1c) levels in patients with type 2 diabetes mel-
litus. Results of a randomised, double-blind, placebo-controlled,
fixed-dose study of 52 weeks’ duration (12-week core study plus
40-week extension).[9] Patients (n = 107 and 71 for core and exten-
sion studies) received vildagliptin 50mg once daily or placebo in
addition to a stable dosage of metformin (1500–3000 mg/day).[9]

* p < 0.0001 vs placebo. 
and –1.1% in vildagliptin and rosiglitazone recipi-
ents.[10]

 Combination Therapy
● In this study, recipients of vildagliptin whose

● The addition of vildagliptin to underlying an-baseline HbA1c levels were >9.0% had a mean
tidiabetic treatment significantly improved gly-decrease of 1.8%, and recipients of rosiglitazone
caemic control in patients with type 2 diabetes re-with the same baseline HbA1c level had a mean
ceiving a stable metformin treatment regimen.[9,38]decrease of 1.9%.[10]

Patients receiving ongoing stable treatment with
● Although clinically meaningful reductions from

metformin (1500–3000 mg/day) participating in abaseline in HbA1c levels were seen with vildagliptin
phase II trial of vildagliptin 50mg once daily or50mg or metformin 1000mg twice daily in a 52-
placebo that consisted of a 12-week core study (n =week phase III trial in drug-naive patients with type
107) plus a 40-week extension (n = 71)[9,11] had a2 diabetes (n = 780) [1.0% vs 1.4%], noninferiority
between-group difference (vildagliptin plus met-

was not established (statistical data not reported).[36]

formin vs placebo plus metformin) of –0.7% at 12
● FPG levels were not consistently improved with weeks and –1.1% at 52 weeks (ITT population; both

vildagliptin treatment when compared with placebo p < 0.0001 vs placebo plus metformin) [figure 2].[9]

treatment.[12,13] Although reductions in FPG levels ● The addition of vildagliptin to metformin result-
from baseline with vildagliptin treatment were not ed in an increase in the proportion of patients with
significantly different from placebo in the dose- type 2 diabetes who achieved good glycaemic con-
finding study,[13] in the fixed-dose comparison, trol.[9,11] After 52 weeks of treatment, 41.7% of
vildagliptin 25mg twice daily was superior to place- patients taking vildagliptin plus metformin had
bo (p = 0.0043).[12]

achieved an endpoint HbA1c level of <7.0% from a
baseline level of 7.6–7.8%, compared with 10.7% of● Mean 4-hour postprandial glucose levels were
placebo plus metformin recipients (statistical analy-significantly improved compared with placebo in
sis not reported).[9]only one dose group in the dose-finding study

(vildagliptin 50mg once daily; p = 0.012).[13] In ●  In the core and extension studies, FPG levels
contrast, a dosage of vildagliptin 25mg twice daily also decreased significantly in patients taking
in the fixed-dose study produced an significant im- vildagliptin plus metformin, compared with patients
provement in 4-hour postprandial glucose levels taking placebo plus metformin.[9] In the 12-week
compared with placebo (p < 0.0001).[12] core study,[9] the between-group difference in FPG
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levels was –1.2 mmol/L (p = 0.0057 vs placebo plus tin 50mg plus pioglitazone 15mg or vildagliptin
metformin),[9] while the between-group difference 100mg plus pioglitazone 30mg for 24 weeks had
in FPG levels in the 40-week extension study was significantly reduced HbA1c levels from baseline
–1.1 mmol/L (vildagliptin plus metformin vs place- compared with recipients of pioglitazone 30mg once
bo plus metformin, p = 0.031).[9]

daily (–1.7% and –1.9% vs –1.4%; both p < 0.05)
● The addition of vildagliptin to existing [n = 599].[39] Those with a mean baseline HbA1c

metformin treatment also improved glycaemic con- level of ≈10.0% (n = 54) who received vildagliptin
trol in patients with type 2 diabetes in a phase III 100mg in combination with pioglitazone 30mg had
study (n = 416).[38] Recipients of vildagliptin 50mg a mean decrease from baseline in HbA1c levels of
once or twice daily plus metformin ≥1500 mg/day 2.8%.[39]

for 24 weeks had a difference in HbA1c of –0.7%
● In another 24-week trial in 398 patients previous-and –1.1% versus placebo plus metformin (both p <

ly treated with a thiazolidinedione, vildagliptin0.001).[38] The reduction in HbA1c seen in vildaglip-
50mg once or twice daily plus pioglitazone 45mgtin recipients occurred early and was sustained over
once daily reduced HbA1c levels from baseline to athe 24-week treatment period (figure 3).[38,42]

greater extent than pioglitazone 45mg once daily
● The difference in FPG levels between patients

(–0.8% and –1.0% vs –0.3%; both p ≤ 0.001).[39]
receiving metformin and vildagliptin 50mg once or

●  Patients with type 2 diabetes that was inade-twice daily and placebo plus metformin recipients
quately controlled with insulin therapy (n = 256)was –0.8 and –1.7 mmol/L (p ≤0.003 vs placebo

plus metformin).[38] also showed an improvement in glycaemic control
when vildagliptin was added to their existing insulin● Vildagliptin in combination with pioglitazone
regimen.[40] After 24 weeks of treatment, patientswas associated with greater glycaemic control than
receiving vildagliptin 50mg twice daily plus insulinpioglitazone monotherapy in two phase III trials.[39]

Drug-naive patients receiving once-daily vildaglip- had a reduction in HbA1c levels of 0.5%, compared

8.6

8.4

8.2

8.0

7.8

7.6

7.4

7.2

M
ea

n 
H

bA
1c

 (
%

)

0 4 8 12 16 20 24−4

Time (wk)

VIL 50mg od + MET
VIL 50mg bid + MET
PL + MET

Fig. 3. Effect of vildagliptin (VIL) combination therapy on glycosylated haemoglobin (HbA1c) levels over time in patients with type 2 diabetes
mellitus. Results of a randomised, double-blind, placebo (PL)-controlled, fixed-dose multicentre study of 24 weeks’ duration.[38,42] Patients
received VIL 50mg once daily (od) [n = 143], VIL 50mg twice daily (bid) [n = 143] or PL (n= 130) in addition to a stable dosage of metformin
(MET) [≥1500 mg/day].[38] The change in HbA1c in recipients of VIL (50mg od or bid) plus MET was significantly (p < 0.001) greater than that
seen in recipients of PL plus MET at 24 weeks (reproduced from Garber et al.,[38] with permission from The American Diabetes Association.
Copyright  2006 American Diabetes Association).
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with a reduction in the placebo plus insulin group of deemed related to the study drug, apart from one
0.2% (p = 0.022 vs placebo plus insulin).[40] adverse event in the 40-week extension of the com-

bination therapy study (an episode of peripheral
oedema with vildagliptin plus metformin).[9]

4. Tolerability
● Withdrawal rates due to adverse events were low

in phase II monotherapy and combination therapy●  Vildagliptin was generally well tolerated in the
studies (3.2–7.8%[13] and 1.4%[9] ), and no deathsphase II and III trials discussed in section 3, with
were reported in either study.[9,13]

most adverse events considered mild to moder-
● A pooled analysis of the incidence of adverseate.[9,12,13,35,37-40] Adverse events were reported by

events reported in phase III clinical trials by recipi-55–70% of vildagliptin recipients, 59–74% of place-
ents of daily doses of vildagliptin 100mg, metforminbo recipients, 34–75% of active comparator recipi-
≤2000mg, rosiglitazone 8mg (all given as monother-ents (metformin, pioglitazone, rosiglitazone and in-
apy) or placebo is shown in figure 4.[34] The mostsulin, with or without matching placebo) and
common (occurring in ≥5% of patients) adverse26–69% of vildagliptin plus active comparator
events reported in the vildagliptin group were naso-(metformin, pioglitazone and insulin) recipients, in
pharyngitis, headache and dizziness.phase II and phase III trials of 12–52 weeks’ dura-

tion. ● Episodes of hypoglycaemia were rare in phase II
● None of the serious adverse events reported in and III studies, whether vildagliptin was being used

the fully published phase II dose-finding monother- as monotherapy[12,13,35,37] or as a component of com-
apy trial[13] or a combination therapy trial[9] were bination therapy.[9,38-40] For example, in the phase II

VIL
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Upper respiratory
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Fig. 4. Tolerability of vildagliptin (VIL) monotherapy. Adverse events occurring in ≥5% of patients receiving VIL 100 mg/day (n = 1530),
metformin (MET) ≤2000 mg/day (n = 252), rosiglitazone (ROS) 8 mg/day (n = 267) or placebo (PL) [n = 255]. Pooled data from PL- or active-
controlled phase III trials in patients with type 2 diabetes mellitus.[34] Statistical analysis not reported.
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dose-finding study, hypoglycaemia was reported in p < 0.001).[36] For a pooled analysis of specific GI
3.8–8.1% of vildagliptin and 5.4% of placebo recipi- events reported by recipients of vildagliptin 100mg
ents; none of the episodes were considered se- in phase III clinical trials,[34] see figure 4.
vere.[13]

● Vildagliptin treatment did not cause significant
● In a phase III monotherapy study,[37] 1.2%, 0%, bodyweight changes from baseline when used as

0.6% and 0% of patients receiving vildagliptin monotherapy[10,12,13,35-37] or in combination with
50mg once daily, 50mg twice daily or 100mg once metformin[9] in phase II and III trials. In phase III
daily or placebo reported a hypoglycaemic episode; studies comparing vildagliptin with rosiglitazone or
all episodes of hypoglycaemia were considered metformin, weight was unchanged in vildagliptin
mild.[37]

recipients, whereas rosiglitazone recipients gained
● In the phase III, active comparator, monotherapy weight (mean weight gain of 1.6kg; p < 0.001 vs

trials, one patient in each group in the vildagliptin vildagliptin)[10] and metformin recipients had a mod-
versus rosiglitazone study reported a mild hypogly- est weight loss (1.9kg; statistical analysis not report-
caemic episode.[10] Mild hypoglycaemia occurred in ed).[36]

0.6% of patients taking vildagliptin compared with
● There were no clinically relevant changes in lab-

0.4% of patients taking metformin.[36]

oratory parameters with vildagliptin used as
● Episodes of hypoglycaemia in patients receiving monotherapy, nor were there any differences in vital

vildagliptin plus metformin were rare. Two patients signs or ECG results.[13] Notable laboratory abnor-
in the 12-week phase II study of vildagliptin plus malities occurred rarely and at the same frequency
metformin reported a confirmed case of hypogly- in patients receiving vildagliptin plus metformin as
caemia, and another reported three episodes of an

patients receiving placebo plus metformin.[9]

asymptomatic self-monitored low blood glucose
level.[9] One other patient exhibited symptoms sug-

5. Dosage and Administrationgestive of low blood glucose.[9] No confirmed cases
of hypoglycaemia were reported during the 40-week
extension study in patients receiving vildagliptin Formal recommendations for the administration
plus metformin.[9]

of vildagliptin to patients with type 2 diabetes are
● In the phase III study of vildagliptin plus not available. In phase III clinical trials, dosages of

metformin versus placebo plus metformin, one pa- vildagliptin were 100 mg/day in monotherapy stud-
tient in each treatment arm reported a hypogly- ies, and 50–100 mg/day in combination studies. In a
caemic event (severity not reported).[38] placebo-controlled monotherapy study, vildagliptin

100mg once daily showed similar efficacy to vildag-● No severe hypoglycaemic episodes were report-
ed with vildagliptin plus insulin, whereas six epi- liptin 50mg twice daily, and no dose response be-
sodes of severe hypoglycaemia were reported with tween 50 and 100 mg/day was noted. A dosage of 50
insulin plus placebo in another trial.[40] mg/day was not investigated in active comparator

studies of vildagliptin and metformin or rosig-● GI adverse events in patients taking vildagliptin
litazone, or in the combination study of vildagliptinalone or in combination with additional antidiabetic
and insulin therapy. The lowest dosage that showedtreatment were uncommon, and were generally mild
clinical efficacy in monotherapy or combinationto moderate in severity. In the phase II dose-finding
therapy trials conducted in patients in Europe andstudy, GI events (constipation and/or diarrhoea)
the Americas was 50 mg/day, administered as awere reported by 3.2–5.9% of vildagliptin recipients
single dose of 50mg. The optimum dose of vildag-and 5.4% of placebo recipients.[13] In a phase III
liptin for most patients is expected to be 100 mg/study, GI adverse events were significantly less
day.[42] Vildagliptin was taken orally, either with thecommon with vildagliptin as monotherapy versus
morning and evening meals or before breakfast.metformin (any GI adverse event: 21.8% vs 43.7%;
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dase-IV inhibitor vildagliptin in metformin-treated patients

Vildagliptin is currently undergoing pre-approval with type 2 diabetes over 1 year. Diabetes Care 2005 Aug; 28
(8): 1936-40assessment in the US and Europe as an oral therapy

12. Pratley RE, Jauffret-Kamel S, Galbreath E, et al. Twelve-weekfor patients with type 2 diabetes.[44,45] In several well
monotherapy with the DPP-4 inhibitor vildagliptin improves

designed clinical trials, vildagliptin has shown effi- glycemic control in subjects with type 2 diabetes. Horm Metab
Res 2006 Jun; 38 (6): 423-8cacy in improving glycaemic control in patients with

13. Ristic S, Byiers S, Foley J, et al. Improved glycaemic controltype 2 diabetes, both as monotherapy and in combi-
with dipeptidyl peptidase-4 inhibition in patients with type 2

nation with additional antidiabetic therapies. diabetes: vildagliptin (LAF237) dose response. Diabetes Obes
Metab 2005 Nov; 7 (6): 692-8Vildagliptin was generally well tolerated when used

14. He YL, Balch A, Campestrini J, et al. Pharmacokinetics andas monotherapy and in combination therapy. Phase
pharmacodynamics of the DPP-4 inhibitor, LAF237, in pa-

III trials are ongoing in order to better characterise tients with type 2 diabetes. Clin Pharmacol Ther 2005 Feb; 77
(2): 56the safety and efficacy of vildagliptin in patients

15. Matikainen N, Manttari S, Schweizer A, et al. Vildagliptinwith type 2 diabetes.
therapy reduces postprandial intestinal triglyceride-rich lipo-
protein particles in patients with type 2 diabetes. Diabetologia
2006 Jul 1; 49: 2049-57Disclosure

16. Mari A, Sallas WM, He YL, et al. Vildagliptin, a dipeptidyl
peptidase-IV inhibitor, improves model-assessed beta-cellDuring the peer review process, the manufacturer of the
function in patients with type 2 diabetes. J Clin Endocrinolagent under review was offered an opportunity to comment
Metab 2005 Aug; 90 (8): 4888-94on this article; changes based on any comments received were

17. He YL, Horowitz A, Watson C, et al. Lack of effect of LAF237made on the basis of scientific and editorial merit.
on C-peptide clearance in patients with type 2 diabetes. Clin
Pharmacol Ther 2005 Feb; 77 (2): 56

18. Ahren B, Landin-Olsson M, Jansson PA, et al. Inhibition ofReferences
dipeptidyl peptidase-4 reduces glycemia, sustains insulin1. Diagnosis and classification of diabetes mellitus. Diabetes Care
levels, and reduces glucagon levels in type 2 diabetes. J Clin2006 Jan; 29 Suppl. 1: S43-7
Endocrinol Metab 2004 May; 89 (5): 2078-84

2. Standards of medical care in diabetes: 2006. Diabetes Care 2006
19. D’Alessio DA, Watson CE, He Y-L, et al. Restoration of anJan; 29 Suppl. 1: S4-42

acute insulin response to glucose (AIRg) in drug-naive patients3. Gallwitz B. Glucagon-like peptide-1-based therapies for the
with type 2 diabetes (T2DM) by 3-month treatment withtreatment of type 2 diabetes mellitus. Treat Endocrinol 2005; 4
vildagliptin [abstract no. 454-P]. Diabetes 2006 Jun; 55 Suppl.(6): 361-70
1: A108

4. Nielsen LL. Incretin mimetics and DPP-IV inhibitors for the
20. Azuma K, Radikova Z, Mancino JM, et al. DPP-4 inhibitiontreatment of type 2 diabetes. Drug Discov Today 2005; 10

improves insulin resistance (IR) in type 2 DM [abstract no. 5-(10): 703-10
LB]. American Diabetes Association 66th Scientific Sessions;5. Ahren B, Schmitz O. GLP-1 receptor agonists and DPP-4 inhib-
2006 Jun 9-13; Washington, DCitors in the treatment of type 2 diabetes. Horm Metab Res

21. Balas B, Baig M, Watson C, et al. Vildagliptin suppresses2004; 36 (11-12): 867-76
endogenous glucose production (EGP) and increases beta cell6. Demuth HU, McIntosh CH, Pederson RA. Type 2 diabetes:
function after single dose administration in type 2 diabetictherapy with dipeptidyl peptidase IV inhibitors. Biochim Bi-
(T2D) patients [abstract no. 122-OR]. Diabetes 2006 Jun; 55ophys Acta 2005 Aug 1; 1751 (1): 33-44
Suppl. 1: A297. Mentlein R. Therapeutic assessment of glucagon-like peptide-1

22. Vella A, Bock MD, Giesler PD, et al. The effect of the dipep-agonists compared with dipeptidyl peptidase IV inhibitors as
tidyl peptidase IV inhibitor LAF237 on gastrointestinal func-potential antidiabetic drugs. Expert Opin Investig Drugs 2005
tion and glucose metabolism in type 2 diabetes. AmericanJan; 14 (1): 57-64
Diabetes Association 66th Scientific Sessions; 2006 Jun 9-13;8. Deacon CF, Holst JJ. Dipeptidyl peptidase IV inhibitors: a
Washington, DCpromising new therapeutic approach for the management of

23. Kelley DE, Dunning BE, Ligueros-Saylan M, et al. Four-weektype 2 diabetes. Int J Biochem Cell Biol 2006; 38 (5-6): 831-44
treatment with vildagliptin increases fasting plasma levels of9. Ahren B, Gomis R, Standl E, et al. Twelve- and 52-week
intact incretin hormones both in patients with type 1 (T1DM)efficacy of the dipeptidyl peptidase IV inhibitor LAF237 in
and type 2 (T2DM) diabetes [abstract no. 1481-P]. Diabetesmetformin-treated patients with type 2 diabetes. Diabetes Care
2006 Jun; 55 Suppl. 1: A3442004 Dec; 27 (12): 2874-80

24. Shannon J. Key Late Stage Projects (Investor presentation)10. Rosenstock J, Baron MA, Schweizer A, et al. Vildagliptin is as
[online]. Available from URL: http://www.novartis.com/ [Ac-effective as rosiglitazone in lowering HbA1c but without
cessed 2006 Jul 20]weight gain in drug-naive patients with type 2 diabetes

(T2DM) [abstract no. 557-P]. Diabetes 2006; 55 Suppl. 1: 25. Villhauer EB, Brinkman JA, Naderi GB, et al. 1-[[(3-hydroxy-1-
A133. Plus poster presented at the American Diabetes Associ- adamantyl)amino]acetyl]-2-cyano-(S)-pyrrolidine: a potent,
ation 66th Scientific Sessions; 2006 Jun 9-13; Washington, DC selective, and orally bioavailable dipeptidyl peptidase IV in-

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (15)



Vildagliptin: Adis Drug Profile 2001

hibitor with antihyperglycemic properties. J Med Chem 2003; with type 2 diabetes (T2DM) [abstract no. 120-OR]. Diabetes
46: 2774-89 2006 Jun; 55 Suppl. 1: A29

26. Brandt I, Joossens J, Chen X, et al. Inhibition of dipeptidyl- 37. DeJager S, Baron MA, Razac S, et al. Efficacy of vildagliptin in
peptidase IV catalyzed peptide truncation by vildagliptin drug-naive patients with type 2 diabetes [abstract no. 0791].
((2S)-{[(3-hydroxyadamantan-1-yl)amino]acetyl}-pyrrolid Diabetologia 2006; 49 Suppl. 1: 479-80
ine-2-carbonitrile). Biochem Pharmacol 2005 Jul 1; 70 (1):

38. Garber A, Camisasca RP, Ehrsam E, et al. Vildagliptin added to134-43
metformin improves glycaemic control and may mitigate27. Hughes TE, Mone MD, Russell ME, et al. NVP-DPP728 (1-
metformin-induced GI side effects in patients with type 2[[[2-[(5-cyanopyridin-2-yl)amino]ethyl]amino]acetyl]-2-cya-
diabetes [abstract no. 121-OR]. Diabetes 2006 Jun; 55 Suppl.no-(S)- pyrrolidine), a slow-binding inhibitor of dipeptidyl
1: A29peptidase IV. Biochemistry (Mosc) 1999; 38: 11597-603

39. Baron MA, Rosenstock J, Bassiri B, et al. Efficacy of vildaglip-28. He Y-LL, Sabo R, Wang Y, et al. The influence of hepatic
tin combined with pioglitazone in patients with type 2 diabetesimpairment on the pharmacokinetics of vildagliptin [abstract
[abstract no. 0801]. Diabetologia 2006; 49 Suppl. 1: 485-6no. 2024-PO]. Diabetes 2006 Jun; 55 Suppl. 1: A4469

29. He YL, Sabo R, Balez S, et al. Absolute bioavailability of 40. Fonseca V, DeJager S, Albrecht D, et al. Vildagliptin as add-on
vildagliptin in healthy subjects. Clin Pharmacol Ther 2006 to insulin in patients with type 2 diabetes (T2DM) [abstract no.
Feb; 79 (2): 38 467-P]. Diabetes 2006 Jun; 55 Suppl. 1: A111

30. He YL, Sabo R, Wang Y, et al. The influence of age, gender and
41. Novartis. Clinical trials results database [online]. AvailableBMI on the pharmacokinetics and pharmacodynamics of

from URL: http://www.novartisclinicaltrials.com/ [Accessedvildagliptin. Clin Pharmacol Ther 2006 Feb 1; 79 (2): 63
2006 Jul 20]

31. Barilla D, He Y, Balez S, et al. No pharmacokinetic interactions
42. Data on file. Novartis, 2006or acute clinical safety issues preclude combination of the

DPP-4 inhibitor LAF237 with glyburide. Diabetes 2004 Jun;
43. National Institute for Health and Clinical Excellence. Royal

53 Suppl. 2: 470
College of General Practitioners. Clinical guidelines for type 2

32. Serra DB, He YL, Wang Y, et al. Combination of the DPP-4 diabetes [online]. Available from URL: http://nice.org.uk/
inhibitor vildagliptin (LAF237) with pioglitazone is safe and page.aspx?o=36881 [Accessed 2006 Oct 12]
well tolerated with no pharmacokinetic interaction. Diabetes

44. Novartis. New drug application for Galvus, an innovative oral2005 Jun 1; 54 Suppl. 1: 528-9
therapy for people with type 2 diabetes, accepted for review by

33. He YL, Sabo R, Picard F, et al. Lack of pharmacokinetic FDA [online]. Available from URL: http://www.novartis.com
interaction between vildagliptin and metformin in patients [Accessed 2006 Jul 25]
with type 2 diabetes. Clin Pharmacol Ther 2006 Feb; 79 (2): 62

45. Novartis. Galvus (Rm) demonstrates powerful blood sugar re-34. Nathwani A. The use of vildagliptin for treatment of patients
ductions in Phase III studies without the side effects associatedwith type 2 diabetes mellitus. American Diabetes Association
with many anti-diabetic drugs [online]. Available from URL:66th Scientific Sessions; 2006 Jun 9-13; Washington, DC
http://www.novartis.com [Accessed 2006 Sep 28]

35. Mimori N, Terao S, Holmes D. Vildagliptin improves glucose
control as evidenced by HbA1c after 12 weeks therapy in
Japanese patients with type 2 diabetes [abstract no. 527-P].

Correspondence: Sheridan Henness, Wolters KluwerAmerican Diabetes Association 66th Scientific Sessions; 2006
Health | Adis, 41 Centorian Drive, Private Bag 65901,Jun 9-13; Washington, DC
Mairangi Bay, Auckland 1311, New Zealand.36. DeJager S, LeBeaut A, Couturier A, et al. Sustained reduction in
E-mail: demail@adis.co.nzHbA1c during one-year treatment with vildagliptin in patients

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (15)


	Contents 1989
	Abstract 1989
	1. Pharmacodynamic Profile 1990
	Mechanism of Action 1990
	Effect on Glucose Homeostasis 1991
	Effect on beta-Cell Function 1992
	Effects on Plasma Lipids 1993

	2. Pharmacokinetic Profile 1993
	3. Therapeutic Efficacy 1994
	Monotherapy 1995
	Combination Therapy 1996

	4. Tolerability 1998
	5. Dosage and Administration 1999
	6. Vildagliptin: Current Status 2000
	Acknowledgements 2000
	References 2000
	Correspondence 2001
	Email 2001

