New DPP-1V inhibitor,
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B'Ce” Pancreatic
Status islets

Predisposition to 3 cell failure/time

B cell compensation B cell dysfunction B cell failure
NGT IGT T2D

Insulin Resistance
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atus 1t Oxidation Unstable Plaque
| t Inflammation, { Fibrosis Cap
Future therapies will be directed not only to ‘]'
. . . Thrombosis and Rupture
achievement of euglycemia, but also changing the !

course of the disease by reversing the

processes of 3 cell failure. Event

Modified from Hsueh, Am J Cardiol 92:(Supp 1) 10, 2003
and Prentki M, J Clin Invest. 2006 Jul;116(7):1802-12



A28 Pz

. UKPDS 6H

L
rO

e Conventional
Chlorpropamide
B Glibenclamide

AT M2 ol
£ A0| JHE 2R

@©
S
Q
<
2
T 6 6.2% HbA,. upper limit of normal

“

/

OT T T T T T 1
0 1 2 3 4 5 6

Time from Randomisation (years)

UKPDS. Lancet. 1998;352:854-865.
Reprinted from Lancet, 352, UKPDS, Effect of intensive blood-glucose control with metformin on complications in overweight patients with

type 2 diabetes (UKPDS 34), 854-865. Copyright 1998, with permission from Elsevier.



>

HOMA-IR

Al30/AGa3o
(pmol/mmol)

N

()

o
1

o
()
|

African-American

Asian-American

R

7 T TITTIY rrra
7000

IFG Diabetes

v

Caucakian

v

Hispanic-American

Insulin sensitivity (A) and
3-cell function (B) from an OGTT
IN first-degree relatives of
4 different ethnic groups.

3-cell function is a major, early
determinant of dysglycemia

in all ethnic group especially
INn Asian-American.

Jensen CC, Diabetes 2002 Jul;51(7):2170-8.



The change of Beta cell and Alpha cell mass ( I )

Islets stained with double Immunohistochemical staining

a i. -, 5 ,l; . ¢ .,-
[A) Normal control (B) Diabetes

Double immunohistochemical staining. Figure A shows normal pancreatic islets. Most of cells
in the islet consist of beta cells (red) and the remnants cosisting of alpha cells (blue) are
positioned at the periphery of the islets. Figure B shows diabetic islets. In contrast to figure
A, this shows that alpha cell mass commands overwhelming majority in the islet.




Beta-cell loss in T2DM
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The Y-Y paradox

Chittaranjan S Yajnik, John S Yudkin

22-3 22-3

Body fat
9-1% 21-2%

The two authors share a near identical BMI, but as DEXA shows the right
author has substantially more body fat than the left author.
The image is a useful reminder of the limitations of BMI as a measure

of adiposity across populations.
Lancet 2004; 363: 163
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UKPDS Group. Lancet 1998;352:837-53; Home P et al. N Engl J Med 2007;357:28-8; Nissen SE, Wolski K. N Engl J Med

2007;356:2457-71; ACCORD study group. N Engl J Med 2008;358:2545-59; ADVANCE study group.
N Engl J Med. 2008;358:2560-72; Duckworth W et al. N Engl J Med 2009;360:129-39.



Basic Characteristics of Main Trials

ADVANCE ACCORD VADT UKPDS
11,140 10,251 1,791 3,869
66 62 60 53
58/42 62/38 97/3 61/39
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UKPDS (10-year follow-up)
. “Legacy Effect” of Insulin/Sulfonylurea Therapy

 After median 8.8 years post-trial follow-up

Aggregate Endpoint 1097 2007
(Relative Risk Reduction)

Any diabetes related endpoint | 1294 (p=0.029) 9% (p=0.040)
Microvascular disease 25% (p=0.009) 24% (p=0.001)
Myocardial infarction 16% (p=0.052) 15% (p=0.014)
All-cause mortality 6% (p=0.44) 13% (p=0.007)
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Basic Characteristics of Main Trials

ADVANCE ACCORD VADT UKPDS
11,140 10,251 1,791 3,869
66 62 60 53
58/42 62/38 97/3 61/39
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Non-physiologic replacement of insulin = Physiologic replacement
of insulin + insulin sensitizer + beta-cell preservation ?
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Complications and

Effects of Severe

Plasma glucose level

1. Landstedt-Hallin L et al. J Intern Med. 1999;246:299-307.
2. Cryer PE. J Clin Invest. 2007;117(4):868-870.

ypoglycemia
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Adverse events & Clinical measures

of ACCORD

Intensive Therapy Standard Therapy

Variable (N=5128) (N=5123) P Valuefj
Adverse events
Hypoglycemia — no. (%)
Requiring medical assistance 538 (10.5) 179 (3.5) <0.001
Requiring any assistance 830 (16.2) 261 (5.1) <0.001
Fatal or nonfatal heart failure — no. (%) 152 (3.0) 124(2.4) 0.10
Motor vehicle accident in which patient was driver — 9/5033 (0.2) 1475036 (0.3) 0.40
no./total no. (%)
Any nonhypoglycemic serious adverse event — no. (%) 113 (2.2) 82 (1.6) 0.03

Fluid retention — no./total no. (%)

Clinical measures

Weight gain =10 kg since baseline — no.ftotal no. (%)
Alanine aminotransferase >3 times ULN — no./total no. (%)

Low-density lipoprotein cholesterol — mg/dl9

Blood pressure — mm Hg¥|
Systolic

Diastolic

3541/5053 (70.1)  3378/5054 (66.8)  <0.001

1399/5036 (27.8)  713/5042 (14.1)  <0.001

51/5065 (1.0) 77/5061 (1.5) 0.02
00.8+33.5 90.6+34.0 0.74
126.4+16.7 127.4+17.2 0.002
66.9+10.5 67.7+10.6 <0.001







pical pathophysiological features of
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Decreased incretin effect

Islet B cell
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Tahrani AA et al. Lancet 378:182-197, 2011



The Incretin Effect: Greater Insulin Response
After Oral vs IV Glucose Iin Healthy Individuals

Oral
\Y;
Glucose Insulin
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Nauck MA et al. J Clin Endocrinol Metab. 1986;63:492-498.
Copyright © 1986. The Endocrine Society.



GLP-1 and GIP Are
the Two Major Incretins

GLP-1 GIP

Secreted by L-cells in the distal gut Secreted by K-cells in the proximal

(ileum and colon) gut (duodenum)

Stimulates glucose-dependent insulin Stimulates glucose-dependent

release insulin release

Inhibition of gastric emptying Minimal effects on gastric
emptying

Reduction of food intake and body No significant effects on satiety or

weight body weight

Suppresses hepatic glucose output by
inhibiting glucagon secretion in
a glucose-dependent manner

Enhances beta-cell proliferation and Enhances beta-cell proliferation
survival in animal models and isolated and survival in islet cell lines
human islets

GLP-1=glucagon-like peptide 1; GIP=glucose—dependent insulinotropic polypeptide
Adapted from Drucker DJ Diabetes Care 2003;26:2929-2940; Ahrén B Curr Diab Rep 2003;3:365-372; Drucker DJ Gastroenterology
2002;122:

531-544; Farilla L et al Endocrinology 2003;144:5149-5158; Trumper A et al Mo/ Endocrino/ 2001;15:1559-1570; Trumper A et al J
Endocrinol 2002;174:233-246.




Continuously Infused GLP-1 Improves th
e Defects of T2D

Continuously Infused

T2D Defects?s GLP-112
Insulin production *
First-phase

insulin response

Glucagon;
glucose output

Gastric emptying

> > PP ¢ <«
€« <« >

Food intake

1. Aronoff SL, et al. Diabetes Spectrum. 2004;17:183-190; 2. Nielsen LL, et al. Regul Pept. 2004;117:77-88; 3. Drucker DJ and
Nauck MA. Lancet. 2006;368:1696-1705.



Glucose-Dependent Effect of GLP-1

e

T Insulin

aelibes

| Glucagon

-o-
-

insulin levels return to
baseline (|), and...

...glucagon levels
rebound (1)

Glucose-
dependent
means:

Insulin ‘only’
when needed

Less risk of:
* Hypoglycemia
* Weight gain




DPP-4 Inhibition Increases
Concentrations of Active Incretins'3

Release of active incretins by the intestine?

GLP-1

/ \ |

Glucose-dependent
W Glucagon from alpha cells

]

Glucose-dependent
A Insulin from beta cells

]

\/ Hepatic glucose production

N Peripheral glucose uptake

4

1

W Blood glucose in fasting and postprandial states

DPP-4=dipeptidyl peptidase-4; GIP=glucose-dependent insulinotropic peptide; GLP-1=glucagon-like peptide-1.

3Incretin hormones GLP-1 and GIP are released by the intestine throughout the day, and their levels increase in response to a meal.
1. Kieffer TJ et al. Endocr Rev. 1999;20(6):876-913. 2. Drucker DJ. Diabetes Care. 2003;26(10):

Inactive
GLP-1 and GIP

DPP-4
inhibitor

By increasing and prolonging
active incretin levels, DPP-4
inhibitors increase insulin release
and decrease glucagon levels in
the circulation in a glucose-
dependent manner.

2878-2940. 3. Holst JJ. Diabetes Metab Res Rev. 2002;18(6):430-441.
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emigliptin
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Chemistry

@ LGazmet

Gemigliptin

1- [2- amino- 4- (2, 4-bis-trifluoromethyl- 5, 8- dihydro- 6H-
pyrido [3, 4-d] pyrimidin-7-yl)-4-oxo-butyl]-5, 5-difluoro-
piperidin-2-one tartrate sesquihydrate

Binding Kinetics

Gemigliptin Pyrimidinopiperidine based, Competitive, reversible inhibitor
(LG) Substrate like (Non-covalent interaction)
Sitagliptiin Triazolopiperazine based, Competitive, reversible inhibitor
(Merck) Substrate like (Non-covalent interaction)
Vildagliptin Cyanopyrrolidine based, Slow-tight binding inhibitor
(Novartis) Substrate like (Covalent interaction)
Saxagliptin Cyanopyrrolidine based, Slow-tight binding inhibitor
(BMS) Substrate like (Covalent interaction)
Linagliptin Fused imidazole based, Competitive, reversible inhibitor
(Boehringer Ingelheim) nonsubstrate-like (Non-covalent interaction)




Potential Issue: Toxicities due to Non-Selective
Inhibition: The DPP-4 Protease Family

DPP-4

Gene
Family

Other Proline
Specific
Peptidases

DPP9
DPP8

FAP

DPP-4
DPP6
PEP
QPP/DPPI|

APP

prolidase

Specificity Function

unknown
unknown
NH,-Xaa-Pro~Yaa--
unknown

GLP-1/ GIP cleavage

catalytically inactive ~ Unknown

--Xaa-Pro~Yaa-- unknown
NH,-Xaa-Pro~Yaa--  Unknown
NH,-Xaa~Pro-Yaa---- unknown

NH,-Xaa~Pro-COOH unknown



Enzyme Selectivity

@ LGuyme

O Gemigliptin is a selective DPP IV inhibitor

Fold Selectivity

Compound vs. DPP 8, 9 or
FAP
Gemigliptin :
High 9565 3412 22,458
(LG)
Sitagliptiin® .
>2,600 >5,500 >5,500
(Merck) High
Vi .
|IdagI|p.t|n Moderate 270 32 285
(Novartis)
Saxagliptin®
Moderate 390 77 >4,000
(BMS)
: .
L.|nagI|pt|n : Moderate 40,000 >10,000 89
(Boehringer Ingelheim)

#Diabetes, Obesity and Metabolism 13: 7-18, 2011

Fold: vs. DPP IV activity



@ LGazmet
Enzyme Kinetics

O Gemigliptin is a potent and competitive DPP IV inhibitor

Lineweaver-Burk Plot

OnM
5nM
10nM
20nM
40nM
80nM

O ¢ « » m o

Ki of Gemigliptin: 9.04 £ 0.55 nM

Lineweaver-Burk Plot of Recombinant Human DPP IV Activity
Measured in the Presence of Varied Concentrations of
! Gemigliptin & Substrate (Gly-Pro-pNA)

1 1 1 1
0.000 0.005 0.010 0.015 0.020
1/[S]




Absorbance

Enzyme Kinetics

@ LGazmet

O Gemigliptin is a slowly reversible inhibitor

0.18 4

+

—
0154 —

——
0.12 -
0.094
0.06 -
0.034
0.00

0

Mo inhibitor
Gemigliptin

Vildagliptin

Sitagliptin

Rapidly reversible

} Slowly reversible

300 600 900
Time (sec)

1200

1500

Dissociation of the Inhibitors-enzyme
complex following dilution into substrate.



@ LGazmet

Efficacy | in vivo DPP IV inhibition

o Higher DPP IV inhibition rate & longer duration of Gemigliptin

_ A. Rat _ B. Monkey
_ E 100 - q 100 -
o -
o 2 o 2
5= oS 807
B B
EZ 60- 32 60
= - =
= >
S & 4o 5% 40-
=0 =0
= & 99 =z =
£ E £ £ 207
© —©
u_ u 1 u_ u 1 1 1 | 1 1
0 4 8 12 16 20 24 0 4 g 12 16 20 24
Time (h) Time(h)
-+ DW -4 Sitagliptin 1 mg/kg . Gemigliptin 1 mg/kg

-4 Sitagliptin 3 mg/kg -+ Gemigliptin 3 mg/kg

-+ Gemigliptin 2 mg/kg
-#- Sitagliptin 10 mg/kg -+ Gemigliptin10 mg/kg

2006 ADA Poster No.502



@ LGazmet
Efficacy | HHAlp)m—@8 —————

o Gemigliptin was superior to sitagliptin for reduction of HbAlc

Animals
v" male DIO C57BL/6 mice
v' 28 weeks old

v N=6
Diet 22 Hours after
v 60 kcal% fat diet c . the 32" Dosing
Dosing SR DPP IV Activity
v' Oral gavage (%)*
v qdx 32

Vehicle Control 100.0 £ 8.7

& & Ak

e Sitagliptin, 3 mg/kg 68.9 + 4.2

Sitagliptin, 10 mg/kg 434 £ 7.6

Sitagliptin, 30 mg/kg 315+ 85

Gemigliptin, 3 mg/kg 18.8 £ 1.9

Gemigliptin, 10 mg/kg 8.4+ 0.3

Gemigliptin, 30 mg/kg 6.4 + 0.5

ZH 3 10 30 3 10 30 (mg/kgpo)

. . e e DIO: diet induced obese mice
S|tag||pt|n Gemlg“ptm Data are expressed as the mean = SE
* p<0.05, **p<0.01 vs Control (Dunnett's Test)

2006 ADA Poster No.502



@ LGuyme

Pharmacokinetics | Half- life

o Gemigliptin exhibited linear pharmacokinetics properties

10000
c
o 1000
pid ~u— 25mg (n=8)
S 100 —i— 50mg (n=8)
e E —v— 100mg (n=8)
SE 4 —— 200mg (n=8)
E —— 400mg(n=8)
E 1- —— 600mg(n=8)
o

- 0 2I4 4I3 TIE Clinical Therapeutics, 2008; 30: 1817~1830

Time (h)

Gemigliptin  Sitagliptin®  Vildagliptin® Saxagliptin® Linagliptin®

Half-life (hr) 2.5 (3.1)

#Drug, 2011;71(11):1441~1467



@ LGuHare

e m |g ‘ | p'l'l n Clinical Trial Results of Gemigliptin
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== Study Overview

== Efficacy Results

Gemigliptin Phase 11| Results
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== Subgroup Analysis

== Safety Results
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@ LGyt

A multicenter, multinational, randomized, placebo-controlled,
LG-DPCLOOS parallel group, double-blind, Phase 3 trial to evaluate the efficacy

Monotherapy and safety of LC15-0444 in patients with type 2 diabetes




@ LGuyme

emigliptin

Table of Contents

Study overview
Efficacy

Subgroup Analysis

Conclusion



@ LGazmet

Study Design
o Evaluate the efficacy & safety in T2DM.
o Naive (no anti- diabetes for 3 months prior to study), HbA,. 7~ 11¢

No. = 180 (90/group, included 20% attrition)
Gemigliptin 50mg qg.d. or placebo

24 weeks (extension to 52 weeks)

HbA,. change from baseline

O 00O

5 sites in Korea and 9 sites in India

Visit 4 Visit 5 Visit 6 Visit 7
Week 6 Week 12 Week 18 Week 24

Visit 2 Visit 3 Gemigliptin
Week-2 Week 0 50mg q.d.




Study End Points

[Primary endpoint]

Efficacy |

Safety |

HbA,. change from baseline (W24)

[Secondary endpoint]
HbA, . responder rate (at Week 24: HbA,. <7 %, <6.5 %)

HbA,. change from baseline (W18)
Fasting plasma glucose (W18, W24)
Fasting serum insulin (W24)
Fasting serum proinsulin (W24)
Fasting serum C-peptide (W24)
HOMA-B (W24)

HOMA-IR (W24)

[ Tertiary endpoint]
OGTT parameters : 2-h PPG, 2-h Insulin, 2-h C-peptide, Zf AUC .,

GLP-1

Insulinogenic index

Proinsulin/Insulin ratio

DPP IV activity

Fasting lipid parameter : TC, LDL, HDL, Triglyceride
Body weight

Waist circumference

Adverse events
Vital signs
Laboratory tests

@ LGuyme

*W24 . Change from baseline at Week 24
*W18 : Change from baseline at Week 18



@ LG Lo
Subject Disposition

Screened: 283
Not eligible: 91

§ = Consent withdrawal :3
Visit 1
[Exercis / diet program: 198]

Visit 2
[Placebo Run-in: 189]
Not eligible: 4
§ = Consent withdrawal :3

Randomization 182
I

Y Y
Placebo LC15-0444 50mg
(N:|92) (N=|90)
Y Y Y Y
(N=8) (N=84) (N=83) (N=7)
Withdrawn Completed Completed Withdrawn
I
(N=82) (N=83) i =
Consent withdrawl (N=3) | | C_o nse_znt wﬂhqlrz_avyl_ (N .1) : _
o R . _ Violation of eligibility criteria (N=1)

Violation of eligibility criteria (N=1) l Other reasons (N=5)
Other reasons (N=4)

Consented to
Extension study
LC15-0444 50mg
(N=165)

FAS : Placebo (n=87) / Gemigliptin (n=87) FAS : The Full Analysis Set (FAS) consisted of all the patients who observed ITT
principle, received the investigational drug at least once and had the efficacy variables after
randomization. The FAS was the primary population for the analysis of efficacy evaluation.




Demographics

QOoooooooooooooo.

@ LGuyme

Gemigliptin
Safety Set P(:ifgg)o 50mg P-value
B (N=90)

Male (%) 48 (52.17) 58 (64.44) 0.0933
Sex

Female (%) 44 (47.83) 32 (35.56 )

Indian (%) 56 (60.87 ) 52 (57.78) 0.6712 %
Nationality

Korean (%) 36 (39.13) 38 (42.22)
Age (yrs) Mean (£ SD) 52.21(9.4) 52.49 (8.92) 0.5560 #
Height (cm) Mean (+SD) 159.04 ( 9.48) 161.05 ( 8.6) 0.1188 #
BMI (kg/m?) Mean (£SD) 27.02 (3.72) 26.34 (4.25) 0.1105 #

v N=Number; SD=Standard Deviation
# p-value obtained from Wilcoxon’s rank test
T p-value obtained from Chi-square test



@ LGuyme

emigliptin

Table of Contents
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Efficacy | HbA ™M

OHID%%EIngD 0 00000000 o

Mean HbA,.(%) Over Time (FAS)

9.0- -8- Placebo (N=87)
- Gemigliptin 50 mg (N=87)

—1

% &k

HbAc(%)

*ERE

LS mean (95% CI) between

group difference in Hb A,

:- 0.71 (- 1.041, - 0.368);

p<0.0001

6.5 T T T v P<0.0001 vs. placebo
0 6 12 18 24

Study Weeks

50mgnt 9|k 7ko| HAEl Wrto| Xjo|=-0.71% [95% Cl -1.041 to -0.368122,
UE 95% l2| 7| AFSHR| 7} -0, 3682 OLECt 2o} 22k CHH| 50mge| LEAS MIX o= |53}
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Efficacy | Long Term (52weeRy———————————

O o000 s0mg 0520 00 000 000
24-wk Core Study 92-wk Extension Study
== Placebo (N=87) =8= Placebo-> Gemigliptin 50 mg (N=71)
9.0- =#= Gemigliptin 50 mg (N=87) =4= Gemigliptin 50 mg > Gemigliptin 50 mg(N=80)

Mean HbA1¢c{%)

constant control

6.5 T T T T T 1 | T T T T T T |
0 4 8 12 16 20 2424 28 32 36 40 44 48 52

Study Weeks

* p<0.0001 vs. baseline



@ LGazmet
Efficacy | Response Rate——————————————

O oo somgn oooc 00000

N O I e
N S [y B Iy

HbAlc Response Rate at Week 24 (FAS)
HbA . <7% HbA;. <6.5%

wEkE

&
T

response (%)

*%

104 * P=0.0050 vs. placebo

** P=0.0005 vs. placebo

Patients achieving therapeutic

Placebo Gemigliptin 50 mg Placebo Gemigliptin 50 myg
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Efficacy | FPGr— e

O ooosomgn oo o ooon 00000 0

C1 ] [
N S [ B

FPG(mg/dL) Over Time (FAS)

-#= Placebo (N=87)
= Gemiglptin 50 mg (N=87)

170 J
J’/L
*
LS mean between
group difference in FPG

180+

—e
=1
T

FPG(mg/dL)
re
S

140+
130- :-19.79mg/dL
*P<0.01 vs. placebo
**P<0.001 vs. placebo
120 ] . . )
0 6 12 18 24

Study Weeks
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Subgroup | Country

O oo somgn oooc 00000 00

Ll 1 [
[ [y S
Korea India
L1 Placebo (N=35) [ Gemigliptin 50 mg (N=38) 1 Placebo (N=52) 33 Gemigliptin 50 mg (N=49)
9.07 9.07
8.57
S 80-
g
I 7.57
7.01
6.5
0 24 0 24 0 24 0 24
Study Weeks Study Weeks
** P<= (0.0001 vs. baseline * p<= 0.0030 vs.baseline

LS mean (95% CI) between group difference -0.935(-1.356, -0.515) LS mean (95% ClI) between group difference -0.553(-1.064, -0.042)
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Subgroup | Baseline HbAic

O o000 s0mg 0000 OO

[ .
N N P B [

HbA,. < 8.5% HbA,. = 85%

I Placebo (N=61) B Placebo (N=26)
Bl Gemigliptin 50 mg (N=60) B G emigliptin 50 mg (N=27)

£ 0.5 + 0.21

ﬁ Baseline

TE 0.0- 7.67

g ) Baseline Baseline Baseline
15 7.72

£ .05

K] -0.40

8 *

€ 1.0-

hE -

[14]

-g -1-54 - 1.16
§ FHk
T -2.0-

*P< 0.0001 vs. baseline ** P< 0.0008 vs. baseline

LS mean (95% CI) between group difference -0.595(-0.939, -0.252) LS mean (95% CI) between group difference -0.994(-1.803, -0.185)
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Subgroup | Naive, Non-nave—————————————
ODDDDDSOng 0000 0
000000000

Naive Non-naive
B Placebo (N=50) B Placebo (N=37)
Bl Gemigliptin 50 mg (N=48) Bl Gemigliptin 50 mg (N=39)
g 1.0+
=
(@\]
X7
8 0.5- + 0.25
; ;
<
c /
£ 00
(¢B)
3
O
- 0.15
g -0.5-
© ~0
(=2 .S i
& _1.0- 0% - 0.67 060
= : 0/ **
OO * _ O 49 0
<
O
T -1.5-
*P<=0.0004 vs. baseline ** P< 0.0001 vs. baseline

LS mean (95% CI) between group difference -0.862%(-1.351, -0.372) LS mean (95% CI) between group difference -0.493%(-0.933, -0.052)
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@ LGyt

Safety | Summary of AES

Oooooooooooooooo.

Adverse Events Summary Placebo Ge?(;g;:gotin
Number of patients 92 90
Number of patients experienced an AE 38 (41.30) 39 (43.33)
Number of patients dropped out due to AE 0 (0) 0 (0)
Number of patients experienced a SAE 2(2.17) 3(3.33)
Number of AEs 73 77

Number of SAEs 2(2.74) 3(3.90)




@ LGyt

Safety | Most Common AEs (=2.5%)——

Placebo Gemigliptin 50mg
Preferred Term

eferred Te (N=92) (N=90)
Eosinophilia 3(3.26) 2(2.22)
Pyrexia 5(5.43) 1(1.11)
Nasopharynagitis 4 (4.35) 4 (4.44)
Upper respiratory tract infection 3 (3.26) 1(1.11)
Alanine aminotransferase increased 3 (3.26) 0 (0.00)
Blood creatine phosphokinase increased 5(5.43) 2(2.22)
Hypercholesterolaemia 3(3.26) 1(1.11)
Arthralgia 0 (0.00) 5 (5.56)



@ LGz
Safety| ADRg—mm8 8@

Placebo Gemigliptin 50m
System Organ Class/ Preferred Term (N=92) Q(’NE9O) J
Gastrointestinal disorders 3(3.26) 1(1.11)
Constipation 0 (0.00) 1(1.11)*
Flatulence 1(1.09) 0 (0.00)
Gastritis 1(1.09) 0 (0.00)
Nausea 1(1.09) 0 (0.00)
Infections and infestations 0 (0.00) 2(2.22)
Nasopharyngitis 0 (0.00) 1(1.11)
Upper respiratory tract infection 0 (0.00) 1(1.11)
Investigations 0 (0.00) 1(1.11)
Blood creatine phosphokinase increased 0 (0.00) 1(1.11)
Metabolism and nutrition disorders 0 (0.00) 2 (2.22)
Hypoglycaemia 0 (0.00) 2(2.22)
Skin and subcutaneous tissue disorders 0 (0.00) 1(1.11)
Rash 0 ( 0.00) 1(1.11)

* Reported in Korean patients. All the other ADRs were experienced by Indian patients.



@ LGz
Safety| others—m™m8 ™™™

No clinically meaningful abnormalities were found iIn
the laboratory tests, urinalysis, ECG, or vital signs.
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Conclusion
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@ LGuyme

LG - D Pc L006 A multicenter, multinational, randomized, active-controlled, parallel group, double-blind, Phase III
trial to evaluate the efficacy and safety of LC15-0444 compared with Sitagliptin added to ongoing

Metformin Add_on Theraphy metformin therapy in patients with type 2 diabetes inadequately controlled with metformin alone




@ LGuyme

t“ emigliptin

e of Contents

Q Study overview
Q Efficacy
D Subgroup Analysis

D Safety

D Conclusion




@ LGazmet

Study Overview

O valuate the efficacy and safety compared with Sitagliptin addec
to metformin therapy in T2DM.

(o) Inadequate glycemic control while taking metformin monotherapy
HbA,. 7~11% No. = 426 (142/group, including 30% attrition)
(o) Gemigliptin 50mg qg.d., Gemigliptin 25mg b.i.d., or Sitagliptin 100mg
g.d. .
O1 24 weeks (extension to 52 weeks)
O HbA,. change from baseline
(o) 28 sites in Korea and 10 sites in India
Visit 3 Visit 4 Visit 5 Visit 6
1 Week 6 Week 12 Week 18 Week 24
Visit 1 Visit 2 Gemigliptin
Screening ~ Week 0 ‘ 50mg q.d.
Gemigliptin

25mg b.id.



Study End Points

[Primary endpoint]

Efficacy |

Safety |

@ LGuyme

HbA,. change from baseline (W24)

[Secondary endpoint]
HbA, . responder rate (at Week 24: HbA,. <7 %, <6.5 %)

HbA,. change from baseline (W18)
Fasting plasma glucose (W18, W24)
Fasting serum insulin (W24)
Fasting serum proinsulin (W24)
Fasting serum C-peptide (W24)
HOMA-B (W24)

HOMA-IR (W24)

[ Tertiary endpoint]
OGTT parameters : 2-h PPG, 2-h Insulin, 2-h C-peptide, Zf AUC .,

GLP-1

Insulinogenic index

Proinsulin/Insulin ratio

DPP IV activity

Fasting lipid parameter : TC, LDL, HDL, Triglyceride
Body weight

Waist circumference

Adverse events
Vital signs
Laboratory tests

*W24 . Change from baseline at Week 24
*W18 : Change from baseline at Week 18



@ LG Lo
Subject Disposition

Screened: 604 o
Not eligible: 63
; Consent withdrawal :15

Other reason: 1

Raadomized: 425

; i ;

Sitagliptin 100mg qd LC15-0444 25mg bid ~ LC15-0444 50mg qd
(N=142) (N=141) (N=142)

I l I

v ' v
Early withdrawl = 22 Early withdrawl = 14 Early withdrawl = 18
Completed = 120 Completed = 127 Completed = 124
Safety set = 140 Safety set = 141 Safety set = 140
FAS = 133 FAS = 136 FAS = 135
PP =92 PP =98 PP =105

N=107 N=117 N=111

~N o S

Consented to
Extension study
LC15-0444 50mg qd
(N=335)

FAS : The Full Analysis Set (FAS) consisted of all the patients who observed ITT
principle, received the investigational drug at least once and had the efficacy variables after
randomization. The FAS was the primary population for the analysis of efficacy evaluation.




@ LGuyme
Demographics

QOoooooooooooooo.

Gemigliptin Gemigliptin Sitagliptin
Safety Set 25mg bid 50mg qd 100mg qd P- value
(N=141) (N=140) (N=140)
Male (%) 70 (49.65) 83 (59.29) 74 (52.86) 0.2563 §
e Female (%) 71 (50.35) 57 (40.71) 66 (47.14)
Nationality Indian (%) 43 (30.50) 43 (30.71) 43 (30.71) 0.9990 §
Korean (%) 98 (69.50) 97 (69.29) 97 (69.29)
Age (yrs) Mean (£SD) 51.96 (10.57)  53.68(8.88)  53.01(10.61) 0.3551 #
Height (cm) Mean (£SD)  161.57(8.85)  162.07(8.42)  161.6(9.93) 0.8497 ##
BMI (kg/m2) Mean (£SD)  26.04 (3.58) 25.6 (3.38) 26.32(3.58) 0.1868 ##

v N=Number; SD=Standard Deviation
# p-value obtained from Wilcoxon’s rank test
T p-value obtained from Chi-square test
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@ LGuyme

Efficacy | HbAre

O roizzeo 0 00000 00 0000
.-
L I N R N [
Mean HbA1¢c(%) Over Time (FAS)
8.4+ — Gemigliptin 25 mg bid + Metformin (N=136)
8.9 - Gemigliptin 50 mg qd + Metformin (N=135)
T -~ Sitagliptin 100 mg qd + Metformin (N=133)
8.0
= 7.8
S 24171
E 7.6- Mean difference from sitagliptin : - 0.011% (- 0.181, 0.16)
ms Mean difference from sitagliptin : 0.004% (- 0.15, 0.157)
7.4+ * *
7.2
?.U I 1 1 1
0 6 12 18 24 * P<0.0001 vs. baseline

Study Weeks

MO 2YEIZD AEF2YEIRZHe] 2 XS HRO| X0| : 50mg qdS 0.004% [90% CI -0.15 to 0.157]
25mg bid#2 -0.011% [90% CI -0.181 to 0.16]
2E MOZ-EZOM S= 90% 2|77t ohX|7H 04K L X0t Sitagliptin CHH| H{ESdS SSH22 ¢

ol



@ LGuyme

Efficacy | Response Rate
Oﬂlﬂléaélsomqumm 00000000 ooa.

HbA1. Response Rate at Week 24 (FAS)

50- HbA1E <7% HbAh <6.5%
2 ¥
E_ o 54.1% B Gemigliptin 25 mg bid + Metformin (N=136)
© 18.9% Il Gemigliptin 50 mg qd + Metformin (N=135)
L ~—
S = 454 B Sitagliptin 100 mg qd + Metformin (N=133)
28
> 5 40-
= 2257
© @
< 20
@
o 15

—
=
L



@ LGyt

Efficacy | FPG—— ¥ ———————

OA‘”‘EDD J00 00 FPGO D000 ODOOO.

FPG(mg/dL)

FPG(mg/dL) Over Time (FAS)

=+ Gemigliptin 25 mg bid + Metformin (N=136)
-B= Gemigliptin 50 mg qd + Metformin (N=135)
-8 Sitagliptin 100 mg qd + Metformin (N=133)

12 18 24
Study Weeks

* P < 0.0001 vs. baseline
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Efficacy | HOMA- f——————————————
O o000 s0mgadi o HOMA- B D oo,

Change in HOMA-B from Baseline at Week24 (FAS)
B Gemigliptin 25 mg bid + Metformin (N=124)

Hl Gemigliptin 50 mg qd + Metformin (N=122)
120+ Bl Sitagliptin 100 mg qd + Metformin (N=117)

100-

* P < 0.0001 vs. baseline
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Efficacy | Postprandial Glucose, Insoim————————————

OHID%%}EISHH 100000000 oo.

Change in OGTT Parameters from Baseline at Week24(FAS)

AUC, », glucose change from baseline
(mg"mirvd)

AUC, ,,, Insulin change from baseline
(U mirymL)

e & b
g 8 8

-10000-

-12000-

18007

1500

1200+

a004

600+

3004

p=0.0181

HAkK Aok

P=00ZZ6  p=g 0754

*x

2-h glucose change from baseline

2-h insulin change from baseline

(mgydl)

(ulU/mL)

-1204

-150-

257

Hkk

Hkk

B Gemigliptin 25 mg bid + Metformin {N=41)
Il Gemigliptin 30 mg qd + Metformin (N=233)
B Sitagliptin 100 mg qd + Metformin (N=32)

*P < 0.05 vs. baseline
***n<0.0001 vs. baseline
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Efficacy | Active GLP—4——————————————————————

OHIDI%%EI 50mg qd [ [ 0 ooo.

Weighted average active GLP-1 (pM)

Change in Active GLP-1 from Baseline at Week24 (FAS)

Bl Gemigliptin 25 mg bid + Metformin (N=41)
80 Hl Gemigliptin 50 mg qd + Metformin (N=32)
Bl Sitagliptin 100 mg qd + Metformin (N=28)

0 24
Study Weeks

* P < 0.0001 vs. baseline
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DPP IV inhibition from baseline (%

@ LGyt
Efficacy | DPP- IV Inhibitteg———————

HOISE820 00000 000000 00 DPP VL
EEERNEEEE
Median PercentInhibiton of DPP IV Activity at Week24 (FAS)

Bl Gemigliptin 25 mg bid + Metformin (N=1135)

Hl Gemigliptin 50 mg qd + Metformin (N=113)
* @l Sitagliptin 100 mg qd + Metformin (N=111)
951 95.46
(93.41, 96.63) 9442
(92.53,95.33)
92.00
90- (85.56, 95.15)

85-

* p=<0.0001 vs . sitagliptin (Wilcoxon's rank sum test)

80-

v Median(Q1,Q3) : (Q1,Q3) is interquartile range, Q1=first quartile, Q3=third quartile



@ LGuyme

Efficacy | Lipid Proffe—————————————————————
Oxzooor

Change in Fasting Lipid Parameters from Baseline at Week24(FAS)

Fasting total cholesterol {mg/dl)

Fasting TG (mg/dl)

0=

5

10+

-154

204

25

0 -

104

20+

-30+

401

50

-60-

£

Uy Uun .

0.0

[3L]
=)
[

=]
=)
[

Fasting LDL (mg/dl)
.Im 1 1
T

-

P

(=]
1

&k

-15.0-

B Gemigliptin 25 mg bid + Metformin (N=124)
B Gemigliptin 50 mg qd + Metformin (N=122)
B sitagliptin 100 mg qd + Metformin (N=117)

*P=0.05vs. baseline
= P=0.01 vs. baseline
=*P=0.0001 vs. baseline
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@ LGuyme

Subgroup | Baseline HhoAlem—————————————————
Nz2O0000 (10 HhAcl! (100 00 O OO0 HbAc O 00O

L0 O,

Baseline HbA;, < 8.5%

] Gemigliptin 25 mg bid + Metformin (N=97)
[ Gemigliptin 50 mg qd + Metformin (N=97)
] Sitagliptin 100 mg qd + Metformin (N=93)

HbAlc(%)

Study Weeks

10.01

9.54

9.0

Baseline HbA;. 2 8.5%

[ Gemigliptin 25 mg bid + Metformin (N=39)
[ Gemigliptin 50 mg qd + Metformin (N=38)
1 Sitagliptin 100 mg qd + Metformin (N=40)

Study Weeks

* P < 0.0001 vs. baseline



HbA (%)

@ LGuyme

Subgroup | Countp———

OHIEDDDD 00 00 00000 oooog.

Korean

] Gemigliptin 25 mg bid + Metformin (N=97)

9.01 [ Gemigliptin 50 mg qd + Metformin (N=97)
[ 1 sitagliptin 100 mg qd + Metformin (N=95)
8.5
8.0
794 o 7%
7.5
*% % -
707 711 7.05 W 7.03
6.5

Study Weeks

9.0

8.5

HbA (%)
~ ©
ol o
1 1

~
o
1

6.5

Indian

[] Gemigliptin 25 mg bid + Metformin (N=39)
[] Gemigliptin 50 mg qd + Metformin (N=38)
[] Sitagliptin 100 mg qd + Metformin (N=38)

Study Weeks

*p < 0.0043 vs. baseline
** n < 0.0001 vs. baseline
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@ LGuyme

Safety | Summary of ABs———————————————
ODDDD JO000O0 0000 oDO.

Adverse Events Summary Gemigliptin Gemigliptin Sitagliptin

25mg bid 50mg qd 100mg qd
Number of patients 141 (100) 140 (100) 140 (100)
Number of patients experienced an AE 69 (48.94) 63 (45) 58 (41.43)
Number of patients dropped out due to AE 0 (0) 0 (0) 0 (0)
Number of patients experienced a SAE 4 (2.84) 5 (3.57) 8 (5.71)
Number of AEs 160 (100) 134 (100) 105 (100)

Number of SAEs 4 (2.5) 5 (3.73) 9 (8.57)



@ LGuyme

Safety | Most common AEs (=2.595—————————————

Gemigliptin Gemigliptin Sitagliptin
Preferred Term 25mg bid 50mg qd 100mg qd
(N=141) (N=140) (N=140)
No. of patients with AE 69 63 58
Total No. of AEs 160 (100) 134 (100) 105 (100)
Constipation 3 (1.88) 1 (0.75) 3(2.86)
Dyspepsia 2 (1.25) 2 (1.49) 3(2.86)
Pyrexia 6 (3.75) 3(2.24) 3 (2.86)
Nasopharyngitis 13 (8.13) 9(6.72) 4 (3.81)
Upper respiratory tract infection 7 (4.38) 8 (5.97) 7 (6.67)
ALT increased 4 (2.5) 0 (0.00) 0 (0.00)
Lipase increased 7 (4.38) 6 (4.48) 4 (3.81)
Arthralgia 2 (1.25) 2 (1.49) 4 (3.81)
Back pain 4 (2.5) 3(2.24) 0 (0.00)

Urticaria 4 (2.5) 0 (0.00) 0 (0.00)



@ LGuyme

Safety| ADRs 1/r——————————————————————————————

System Organ Gemigliptin Gemigliptin Sitagliptin
Class Preferred Term 25mg bid 50mg qd 100mg qd
(N=141) (N=140) (N=140)
Investigations 5 (3.55) 6 (4.29) 1(0.71)
Investigations Alanine aminotransferase 0 (0.00) 1(0.71) 0 (0.00)
abnormal
Investigations Alanine aminofransferase 1(0.71) 0 (0.00) 0 (0.00)
increased
Investigations Blood amylase increased 0 (0.00) 2 (1.43) 1(0.71)
N Blood creatine

Investigations phosphokinase increased 0 (0.00) 1(0.71) 0 (0.00)
Investigations Hepatic enzyme increased 1(0.71) 0 (0.00) 0 (0.00)
Investigations Lipase increased 4 (2.84) 3(2.14) 1(0.71)
Investigations Weight decreased 0 (0.00) 1(0.71) 0 (0.00)
Respiratory, thoracic and
mediastinal disorders 1(0.71) 0(0.00) 0(0.00)
Respiratory, thoracic and . .
mediastinal disorders Epistaxis 1(0.71) 0 (0.00) 0 (0.00)
Skin and subcutaneous tissue
disorders 2(1.42) 0 (0.00) 1(0.71)
Skin and subcutaneous tissue .
disorders Alopecia 0 (0.00) 0 (0.00) 1(0.71)
Skin and subcutaneous tissue I .
di Photosensitivity reaction 1(0.71) 0 (0.00) 0 (0.00)

isorders
S.kln and subcutaneous tissue Pruritus 1(0.71) 0 (0.00) 0 (0.00)
disorders
Skin and subcutaneous tissue | b iy 1¢ qeneralised 1(0.71) 0 (0.00) 0 (0.00)
disorders
Skin and subcutaneous tissue Urticaria 1(0.71) 0 (0.00) 0 (0.00)

disorders



@ LGuyme

Safety| ADRs 2/p——

System Organ Gemigliptin Gemigliptin Sitagliptin
Class Preferred Term 25mg bid 50mg qd 100mg qd
(N=141) (N=140) (N=140)
Gastrointestinal disorders 1(0.712) 2(1.43) 2(1.43)
Gastrointestinal disorders Abdominal pain 0 (0.00) 0 (0.00) 1(0.71)
Gastrointestinal disorders Constipation 0 (0.00) 0 (0.00) 1(0.71)
Gastrointestinal disorders Dyspepsia 0 (0.00) 1(0.72) 1(0.72)
Gastrointestinal disorders Gastrointestinal disorder 1(0.71) 0 (0.00) 0 (0.00)
Gastrointestinal disorders Nausea 0 (0.00) 1(0.71) 0 (0.00)
General disorders and
administration site 1(0.71) 0 (0.00) 0 (0.00)
conditions
General disorders and
administration site Swelling 1(0.71) 0 (0.00) 0 (0.00)
conditions
Infections and infestations 2(1.42) 2 (1.43) 2(1.43)
Infections and infestations Asymptomatic bacteriuria 2(1.42) 1(0.71) 2(1.43)
Infections and infestations Nasopharyngitis 0 (0.00) 1(0.71) 0 (0.00)
Metabolism and nutrition
disorders 0 (0.00) 1(0.71) 2(1.43)
Metabolism and nutrition .
disorders Hypoglycaemia 0 (0.00) 1(0.71) 2 (1.43)
Nervous system disorders 0 (0.00) 1(0.71) 1(0.71)
Nervous system disorders Dizziness 0 (0.00) 1(0.71) 0 (0.00)
Nervous system disorders Headache 0 (0.00) 0 (0.00) 1(0.71)
Psychiatric disorders 0 (0.00) 1(0.71) 0 (0.00)
Psychiatric disorders Insomnia 0 (0.00) 1(0.71) 0 (0.00)



@ LGz
Safety| (01015

No clinically meaningful abnormalities were found iIn
the laboratory tests, urinalysis, ECG, or vital signs.
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Conclusion
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