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Blocking DPP-4 Can Improve Incretin Activity and
Correct the Insulin:Glucagon Ratio in T2DM
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Changes in Prandial Glucagon Levels After

a 2-Year Treatment With Vildagliptin or
Glimepiride in Patients With Type 2

Diabetes Inadequately Controlled With
Metformin Monotherapy

Bo AHREN, MD, PHD' . BERNARD ZINMAN, MD” challenge was performed in selected cen-
James E. Fouey, PHDY Syivie DEJAGER, MD, PHD" ters at last treatment visit after adminis-
ELE FERRANNINI, MD Yivian A. Fonseca, MD, FRCP’ tration of a2 morning dose of metformin

Davin R. MaTmiews, mpt

plus 30 mg vildagliptin or up to & mg

[Mageres Care, vouuosee 33, ronaeer 4, Arrie 2010




MeTXBOAEC OTX METXYEVMNXTLKX ETTLTTEOX YALKXYOVNC KXL
GLP-1

Glucagon GLP-1
5 N 20 _
4 _|
3 ] 15 _|
2 _|
< <
£ 1 £ 10
o 0 - ©
= =
a1 | il tin glimepiride o 5
2
-3 - 0 -
e vildagliptin glimepiride

(MEoOC opog 1,8 €Tn) cruuTr)\r]pwuaTLKng Oepom(-:w(g ME BLAVTXYALTTTLVN (50 mg 2 d>opeg ™mv nuepa
n=137) n yMuempLBn (€wg kXL 6 mg, n=121) o€ xoBeveig ue SAT2 (xve1'r0(p|<uug pLvBULTOUEVOLC NECW

TTponyoLUeEvVNG BepaTTeing pe HeTPOpMLvN. MxpoLaL&XTovTXL OL HeagoL 0pol + /- SD. P<0,001 ywx TLg
OLXDOPEC METHEL TWV OMKOWV. \



Pmol/min/m2/mmol/L

MeTXBOAEC OTO PLOMO EKKPLONC LVOOULALVNG

ISR/G HOMA-IR
5 - 0,7 -
4 - 0,6 -
S 05 -
3 _
€ 04
=
2 - £ 03 -
£
(S 0,2 -
1 3
E 01 -
0 0 - .

vildagliptin glimepiride vildagliptin ~ glimepiride

MeTxBOAEC OTO TTOCOOTO EKKPLONG Lvoou)\lv_nc;,'cre'oxe'ori ue TN YALKOTH (ISK 0 )
METX O(TTO €WG KAXL YL 2 €TH (MECOG 0pOG 1,8 €TH) CUUTIANPWHATLKAG BEpaTTEiNG HE BIAVTOYALTTTIVA
mg 2 $opeg TNV NUEPX, Nn=137) 1 YALMETTLPLON (EWC KL 6 Mg, n=121) o€ xoBeveig pe ZAT2 XVETTRPKWC

pLOULCOUEVOLG HETW TTPONYOLHEVNG DEpXTTELXG HE HETPOpUivN. TTxpouvaLl&kTovTxl oL HeEgoL OpoL + /- SD.
P<0,002 yix TIG dLXdOpPEC HETHED TWYV OUXKOWY



A10@QOPEC NMETACU TWV QOPMAKWYV

» ATTOTEAECUATIKOTNTA
» AlatApnon AEITOUPYIKOTNTAG TOU [3 — KUTTAPOU
» AVETTIBUUNTEC EVEPYEIEC

o YTroyAukaiuia

> Bapog ocwpatog

o Kapdiayyelaka cuppauara
» KOOTOC




Head-to-head Study:
BIAVTAYAITTTIiVN EVOVTI COUAQOVUAOUpPIaG

Study purpose: to demonstrate long-term efficacy and safety of add-on therapy with
vildagliptin vs glimepiride in patients with T2DM inadequately controlled with ongoing
metformin monotherapy in a randomized, double-blind, multicenter study

Interim analysis: to demonstrate non-inferiority of vildagliptin vs glimepiride at 1 year

Target population: patients with T2DM inadequately controlled on a stable metformin
monotherapy (metformin minimum dose 1500 mg/day; baseline HbAlc 6.5-8.5%)

.
n=1396: Vildagliptin 50 mg twice daily + metformin
1-year interim
analysis
. llllllllllllll > lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll >
4 weeks 104 weeks )

*Randomized population.
HbAlc=hemoglobin Alc; SU=sulfonylurea; T2DM=type 2 diabetes mellitus
Ferrannini E, et al. Diabetes Obes Metab. 2008; Epub ahead of print. 11



BIAVTayAITTTiVvn EVavTI 20UAQOVUAOUPIOG

Duration: 52 weeks

Add-on to met:
vilda vs glim

7.5

7.3

7.1

o
©

o
~

Mean HbA1c (%)

6.5

TN

Add-on Treatment to Metformin (~1.9 g Mean Daily)

= Vildagliptin 50 mg twice daily + metformin
Glimepiride up to 6 mg once daily + metformin

=0.4%

A NI: 97.5%
) - Cl (0.02, 0.16)

-0.5%

4 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56

Time (Weeks)

Cl=confidence interval; glim=glimepiride; HbAlc=hemoglobin Alc; met=metformin; NI=not inferior; vilda=vildagliptin
Per protocol population. Vildagliptin (n=1396); glimepiride (n=1393).
Ferrannini E, et al. Diabetes Obes Metab. 2008; Epub ahead of print. 12
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Duration: 52 weeks
Add-on to met:
vilda vs glim

9.50
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8.50
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2  7.50

Glim=glimepiride; met=metformin; vilda=vildagliptin

Add-on Treatment to Metformin (~1.9 g Mean Daily)

7\

e Vildagliptin 50 mg twice daily + metformin
Glimepiride up to 6 mg once daily + metformin

95% CI (=0.01, 0.29)
P=0.074 _

=

-8

4 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
Time (Weeks)

Per protocol population. Vildagliptin (h=1396); glimepiride (n=1393).
Ferrannini E, et al. Diabetes Obes Metab. 2008; Epub ahead of print.
Data on file, Novartis Pharmaceuticals, LAF237A2308 52-week interim analysis. 13



MetaBoAn otnv PPG AUC g,

EmirpdoBeTn Oepatreia otn PeT (M€on dOoN TV nuépa~1.9 g)

MeTaBoAn amré BL tnv £B0. 52
(Méon BL ~24.5 mmol/L)

n= 109 95
PPG AUC (.,p 0.0
(mmol-hr/L)
-1.0 -
2.0 -
-3.0 -
-3.4
4.0 -

Galvus 50 mg bid + Mert
=== yMpempidn péxpr 6 mg gd + Mer

Data on file, Novartis Pharmaceuticals, LAF237A2308 52-week interim analysis
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Galvus: AtrotéAeocpa ota AimTidia

TG TC LDL-C HDL-C
Méon BL~2.12 Méon BL Méon BL Méon BL
mmol/L ~5.1 mmol/L ~2.92 mmol/L ~1.25 mmol/L
n= 1115 1070 1115 1070 1069 1024 1103 1061
MeTaBoAn 8.0 -
oTnv 6.6
eOopada 52 1 5.8
4.0 -
2.7
2.1
2.0 | t
0.0 —
-9.1 -0.3 .
-2.0 -
26 -2.3
-4.0 - =
= Galvus 50 mg bid + Mer
YAIJETTIPION péEXPI 6 Mg gd + MeT

*p<0.001 Galvus vs yAipemipidn yia TG kai TC

Data on file, Novartis Pharmaceuticals, LAF237A2308 52-week interim analysis
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A comparison of efficacy and safety of vildagliptin and
gliclazide in combination with metformin in patients with
Type 2 diabetes inadequately controlled with metformin
alone: a 52-week, randomized study

C. Filozof and J.-F. Gautier*

B.75; —e— Vildagliptin 50 mg twice daily + metiormin
=o— Gliclazida up to 320 mg + metfarmin

4 0 4 1216 24 32 40 52 Endpoint

-

010 Diabetes UK. Diabetic Mediane, 27, 315-3.26
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Vildagliptin: BeAtiwvel Tn Mada Twv B-KUTTAPWY
(MovTéAo NaykpeaTtiknc Augnong oe NeoyEvvnToug
Apoupaiouc)
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Bol 1): A141. Abstract 572-P and poster presented at ADA.
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10.0 -

—&— Vildagliptin 100 mg daily
== Metformin 2000 mg daily
9.0 -
&
< 8.0
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Gike B et al. Efficacy and Safety of Vildagliptin Monotherapy ... Horm Metab Res 2008; 40: 892-895
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BIAVTayAITTTiVvn EVavTI 20UAQOVUAOUPIOG

Duration: 52 weeks
Add-on to met:
vilda vs glim

Patients with
>1 Hypos (%)

n= 1389 1383
20 -
16.2
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8 -
S
g 4]
O 1.7
S
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Glim=glimepiride; met=metformin; vilda=vildagliptin
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No. of Events

500

400

300

200

100

Ferrannini E, et al. Diabetes Obes Metab. 2008; Epub ahead of print.

Number of

Hypoglycemic

Events

1389 1383

39

554

No. of Events

Severe Events
(Grade 2 and
Suspected Grade 2)

1389 1383

12 -

10
10 -

B Vildagliptin 50 mg twice daily + metformin
O Glimepiride up to 6 mg once daily + metformin

22
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BIAVTAYAITTTIiVN EVaVTI 20UAQOVUAOUPIOG

Duration: 52weeks ~ Add-on Treatment to Metformin (~1.9 g Mean Daily)
Add-on to met:

vilda vs glim

91.00 -
90.50 - ‘ ‘ ‘ [
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- Vildagliptin 50 mg twice daily + metformin

Glim=glimepiride; met=metformin; vilda=vildagliptin Glimepiride up to 6 mg once daily + metformin

Per protocol population. Vildagliptin (n=1396); glimepiride (n=1393).

Ferrannini E, et al. Diabetes Obes Metab. 2008; Epub ahead of print.

Data on file, Novartis Pharmaceuticals, LAF237A2308. 24
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Is the Combination of Sulfonylureas and
Metformin Associated With an Increased
Risk of Cardiovascular Disease or All-
Cause Mortality?

A meta-analysis of observational studies

Ajay D. Rao, mp’ KrisT1 REYNOLDS, PHD, MPH ™ rather than a beneficial effect, a finding
NiTESH KUHADIVA, MBES™ Vivian A. Fonseca, mp' attributed by the investigators to be due to
- U L T (Y T R T ) o T e— m——

Dsgeres Capp, voLruMme 31, saoaeer 8, Aucust 2008




Figure 1—RR estimates and 95% Cls for all-cause mortality (A), CVD mortality (B), and composite end point of CVD hospitalizations or CVI
mortality (C) associated with combination therapy of rrt-:t_,l'.:rnmn and su[ﬁ:-rwiur-:u by study and pooled along with proportion of events for each

Mltcome.

A Relative Risk (95% CI)
i Relative Rlsk [95% CI)
Brunc (1999} 1.13(0.79, 1.62) B
Olsson (2000) 1.63 (1.27, 2.09) i
Fisman (2001) 1.53 (1.20, 1.96) Brung (1538) ! 1.04 (0,62, 1.75)
Johnsan (2002) 0,63 (0,58, 0.70) Olssan (2000) | 1.86 [1.33, 2.61)
Gulliford (2004 (&) 1,06 (00835, 1.32) Joknsan [Ems] —_— i 0,50 [Cl45. ul?-aj
Gulliford (2004) (B 0,85 (0064, 1.41 i
e R : ’ Evans (2008) (A) : 2.43 (1,61, 3.66)
Ewansg (2006) (4] 216 (1.68, 2.78) i
Evans (2006 (B) 2,47 (1.88, 3.25) Evana (2006) (E) 5 2.20 (145 2,67}
Evans (2006) (G} w1 .60 (0,35, 1.03) Evans (2008) (C] E 0.62 (0.25, 1.53)
Kahler (2007) 0.92 (081, 1.04) Overall {ﬁ) 1.20 (0.73, 2.27)
Overall 1.19 (0.88, 1.62) E
'D.I.E!'} 1.00 1..0 o ik i
C Relative Risk {95% CI|

Bruno (1999) —L—'— 1.04 {0.62, 1.75)

Qlsson (2000) —— 1.86 (1.33, 2.81)

Jahnson (2005) = 0.96 (0.82, 1.12)
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Assessing the cardio-cerebrovascular safety of vildagliptin:

meta-analysis of adjudicated events from a large Phase lli
type 2 diabetes population

A. Schweizer', S. Dejager?, ). E. Foley?, A. Couturier’, M. Ligueros-Saylan® & W. Kothny?

Diabetes, Olbesity and Metabolism 12: 485—494, 2010.




Vilda All comparators  M-H RR (95% CI)

n /N (%) ni N (%)
Vilda 50 mg qd 10/1393 (0.72)  14/1555 (0.90)  0.88 (0.37-2.11) —
Vilda 50 mg bid 81/6116 (1.32) 80/4872 (1.64)  0.84 (0.62- 1.14) o
| O L L L N B

0.01 0.1 1 10 100
Vilda better Vilda worse

Figure 1. Incidences and risk ratios for adjudicated cardiovascular and cerebrovascular events [composite endpoint consisting of ACS, TIA (with
imaging evidence of infarction), stroke and CCV death] with wildagliptin {50 mg gd or 50 mg bid) vs. all comparators (placebo and active comparators).
Vilda, vildagliptin; M—H RR, Mantel-Haenszel risk ratio. Test for heterogeneity: Q = 1.55, p = 0.956 and I* = 0.00 (vildagliptin 50 mg qd); Q = 4.08,
p = 0.982 and [* = 0.00 (vildagliptin 50 mg bid).
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REVIEW ARTICLE

Comparative evaluation of incretin-based
antidiabetic medications and alternative
therapies to be added to metformin in the case
of monotherapy failuret

Michael A Nauck® Ifan Vardadi

Journal of Diabetes Investigation Volume 1 ksue 1/2 February/April 2010
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Table 1| Scoring system to describe the value of different antidiabetic drug classes when combined with metformin

Drug class parameter Sdfonyluregs  Thiazolidinediones erGlucosidase  Insulin DPP4 Increfin Pvalue
inhibitors inibitors mimeics

(a) Without assigning a weight o thel parameters

iy regarding gycemic control/  11£01% | 11+02 00+ 02 19+01* 07+ 009 | 14:02¢ <0001
Prevention of microvascular 12020 05£02% 0220 1920 022014 04200 <m0
complications

Prev, of macrovascular complicatigns —04 + 01°Y | 04 + 02 0602  06+02¥| 00:01¥ l1£01* <0001
Attractive modefs) of action 04 + 0354 1 09 + 07 0301 0802 | 12:01%  [4£02% <001
Potentia for seriously harmful AE|  03+03% {07403 1202 0+04¢| 0902 po+02® <0
Potential to cavse unpleasant SE | 00402° 109403  08+04  -02:03 | 13:03%4 Pp102® <!
Proven cardlovascular safety 03+02“ to4+0  09+02*™ 06+02" -02:029 prs0i® <
Fffects on bodyweight S13+01%0 L10+02% 0440 9502 02+ 0% 18+ 0120 <01
Potential to cause hypoglycernia 13202 1420 1920 14204 14202 <
Need for glucose sefmonitoring | -10+ 01%# | 13202 13+02%# 10+01% | 14+ 0% 1420 <01
Potentialfor durabiity of gycemic| 13+ 02" 12£02%  00£02** 06:02° | 06:01™ [09:02* 0N

control
Drug costs per day ' 094024
x 1921,
Rank 4

034 02%987 04 40224\ 131 013 /118 £ 013 40001
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