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Main symptoms of
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- Polydipsia
- Polyphagia
- Lethargy

- Stupor
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- Smell of acetone

Gastric

- Nausea

- Vomiting

- Abdominal
pain
Urinary
- Polyuria
- Glycosuria

- Blurred vision
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http://upload.wikimedia.org/wikipedia/commons/2/28/Main_symptoms_of_diabetes.png

s Genetic defects of B-cell function
s Maturity onset diabetes of the young
s Mitochondrial DMNA mutations
s Genetic defects in insulin processing or insulin action
¢ Defects in proinsulin conversion
¢ Insulin gene mutations
s [nsulin receptor mutations
+ Exocrine pancreatic defects

¢ Chronic pancreatitis

Pancreatectomy

Pancreatic neoplasia
Cystic fibrosis

Hemochromatosis

Fibrocalculous pancreatopathy

H
of
rA
m

o0 mo ol om
om H
or 0%
Rl
rlo
>

°
ol
oo <
r

mot
o
i
iml
.

C
It

OF

f

ofl
ot

1 M A (HbALC) 7 6.5% O|AtY ZHL
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Diabetes diagnostic criteria

1C test, FPG(fasting plasma glucose) test, OGTT(oral glucose tolerance test)
Ch Yoz ZChstE 7|FE2 of2fe 47tX| OO, o= 3t 7tX| O|& 0

syotol Holo| ¥ 9 Yupitz 20t

A ECE 57 £ CF 126 mg/dl

o

s Endocrinopathies

s Growth hormone excess (acromegaly)

Cushing syndrome
Hyperthyroidism

Pheochromocytoma

Glucagonoma
» Infections
¢ Cytomegalovirus infection
¢ Coxsackievirus B
s Drugs
¢ Glucocorticoids
¢ Thyroid hormone
s [-adrenergic agonists
« Statins!™®

2 on

0z
ne
oX
4o

0| glucose tolerance testOjA] 200mg/dL

Condition 2 hour glucose Fasting glucose HbA,
mmol/l{mg/dl} mmol/l{mg/dl) 5%
MNormal =7.8 (£140) <6.1(=110) =6.0
Impaired fasting glycaemia| <7.8 (<140) | =z6.1(=110) & <7.0{<126) 6.0-&6.4
Impaired glucose tolerance |  27.8 (2140) <7.0{=128) 6.0-6.4
Diabetes mellitus =11.1 (z200) =70 (=126) =65

Z£X: http://en.wikipedia.org

stslofct Kpol7h QUE|TH

AR o2 HY WX

T s£= HE 100 mg/dl O/2H110



mo/dLg 7|FCE St7|= $)0/0], 100~125 mg/dl AOIS ZAY T=Hatn ik FAY
Yegol Z9 Ym2 NYes FLI} 25-30%2 YN UCOE, XAF WIS ZHsIO
Yool NWOLE X7|0| ol WL B3| ABSHE FUS HIYSHIIY FP
URHAS FHSHS ZO|OIN, UMY BY BEYS FYY ZWo| Ho| B WA 5
YECL metd BO8 U 572 ¥Yo| 110 mg/dl 0402 SPEW HUNN B
o ZEHg we 20| Fth

6. 0|X= o|8tx

6.1 g9 At = A EES(HD
MA H=® XHEH (International Diabetes Federation, IDF)Of| [2MH MM A Y 2tX =& 1985
= 3TTFHOAM 20100 = 29 8MSHAFoz FZIt5IAD o= Ofd 7002 FoA MEA
SOl HUSHo] 2030 = TH Gl of 10% Of¢f@l 49 38002 Hoz ZUXHO FIHE
Bl Z{o2 =8t QUCH 0= S X} £=9 AL 20104 7|& 2 2,6000HHO| SHXIE
ZHX|0 JUASm 2025H 7HX| OfE 865,000H | Al X whMet Z4o 2 VO =ICHMedtrack

2013). k=& 20074 3002tEHOIAM 2010 351PtHOZ =0{Gtd, 2030EH0| = 5400tHCe 2 =
O{ZF o2 ZAMEICE 20079 2§ T BXt 4= 204 04 40l0| oF 86%9 3072t Mg
2 TotE|D 9loni ol 1971H L7%0IA 30EZHo| SHf 04 Z7keh Motk FMATI AS
o SBN ST NTH RSEEE +YUY SO BHHQ K002 YOY Y T
=HEA7L FEME 2oln Uk TS FAEH 20104 3519H (SAE A M ol7ol
7.08%), 2020 4550t (8.97%), 2030 5450t (10.85%)2 2 43S Ao Z Oastn

ALt (M S=Fets| 7| =SH T EY AZ2AHMBIIEC SSE0K

El 229 Yuit £ U WHE S (20-79 years)

1
*
n

2010 2030 2010 2030 INCREASE

. " REGION Millions  Millions %
Total world population (billions) 7.0 8.4
Adult (20-75 il 43 56 Africa 121 239 98%
ult (20- ears, billions : d

{ v ) Middle East/North Africa 26.6 517 94%
DIABETES AND IGT (20~79 years) South-East Asia 587 1010 72%
Diabetes South/Central America 18.0 29.6 65%
Global prevalence (%) 66 7.8 Western Pacific 76.7 11238 47%
Comparative prevalence (%) 6.4 7.7 North America/Caribbean 374 53.2 42%
Number of people with diabetes 285 438 Europe 552 66.2 20%
(millions) World 284.6 438.4 54%

Z=X: 2010-2030 (International Diabetes Federation, IDF)

62 S XEX AY FROZI)

2010 F2 774= Yt K2H AF2 9 220920 =S 7|25t D(CAGR 9.9% 2006 ~

2009), HMA o 3209 ol iES 7IFot0] &= SEE Xt 2| SUtet M2E =¥ A
| a

oo EAZ O 6~8%2] TYES FEol EY A=z TYE M, 2019 oF 3509 FH2Ho ALY



| o2 0= UL} (ZX, Datamonitor 2010). 2010EHE =L S X|E2X| A
o ARs MEECH 7.8% IS 44919 Qo2 Ojd RIS MEANE 20| QUCh

|_ o o AN
$35,000 4
$30,000
$23,000 4
F20,000 4

$15,000

Artidisbetics zales (3m)

$10,000 -

$5,000 -

30 -
h2006 h2007 2008 h2009 {2010 f2011 {2012 f2013 2014 2015 {2016 2017 f2015 2019

mhlarketed mPipeline

Seven major markets = US) Japan, France, Gemmany, ltaly, Spain, and the UK
h = historical data, f = Daamonitor forecast

a3 1. 98 XNEH AF oS

gt X2H T FAE &2 MAMTZE 37%2 AEHE FRote A LIHX|= Or2f(E 2)0f Lt
Etch HiQP 20| H|els2l AZE 2F=0| X5t UCL O|=29| F% 20118 oF 2299 IIES
=2l Actos franchise, Pioglitazone generics?t ZF2 Glitazone 22 20200 <f 12982 1
AR E20E ASeZ A&, Januvia(Sitagliptin),  Janumet(Sitagliptin+metformin),
Juvisync(Sitagliptin+simvastatin), Onglyza(Saxagliptin), Kombiglyze(Saxagliptin+metformin),
Nesina(Alogliptin), Tradjenta(Linagliptin), Jentadueto(Linagliptin+metformin)1} Z2 DDP-IV X3}
X ch= e CHE A|DDlo| E3HA|X|0| TSt AR RS 2011 oF 30HE0|A 2020E0|= 54
A= OMeZE AL B A2 OdEch Es 20114 11989 OiE2 =2
Exenatide(Byetta), Liraglutide(Victoza), Exenatide LAR(Bydureon), Albiglutide(Syncria) €4t Z
GLP-1 agonist A|% EEBF 2020E 0= 4098 O|MC=Z HEE ZHoZE oAM=

rlo ru

#2. HQIgE AE F8 Y=X =X HE(DIS, $m, 2011-2020)

He CAGR
AEAE
20114 20124 20144 2016 2018 20204 (2011-20)
Glitazones 4,247 3,082 1,108 1,138 1,179 1,231 -12.85%
DPP-IV inhibitor 3,002 3,374 3,975 4,471 4,939 5,404 6.75%
GLP-1 agonist 1,103 1,456 2,233 3,175 3,673 4,022 15.46%
SGLT-2 inhibitor 0 0 252 726 1,069 1,272 -

ZX: key branded sales for non-insulin antidiabetics in the US, by brand ($m), 2011-20,
Datamonitor Healthcare

63 7|E2 Sk X2H ¥ A EHFER3)

7|1 e XEMZE 37 2led MA, 220t AE=, E|orES|EHC2(TZD)AE °f=, H



TFOILEAYE 2=, a-Glucosidase Mo|A|, O/=2|E|LIO|EA|, Incretin mimetics, DPP-IV XM3liA| S
o b olC} =
—_ AN —

E P2 &= Utk Y Mt T 25, A0 2SS 08¢ X =0 Hdifgd d% ko K=
QHtMoz D= Yk t3|(ADA: American Diabetes Association)?| 7tO0|Ezt0lE Xtnsio] &
g X2HQ thE s HE 50 Q0| AR U= 1XZ MEE|= K= biguanide|
O| metforminO|11 2, 3X} 2tX|&= sulfonylurea?, glinide#|, thiazolidinedione 5! DPP4 inhibitors

50| O|% GLP-1 (glucagon like peptide-1) agonist F=ALK| EE= insulin FTAK|ZL AL EICH &

M ALOM AR Ae 7IE B8 G XM Bf X&5HQ o ozt |X|et=
S8He ZH 020 F7| =8 Al MY w2, 2AL SRYLHY, HSS7L Hit €5 HE =
g, ¢ 581 22 et BA8E g€z ®U otz Z=0= &l ZH J[sE o= H
Zo| HEM =t HZ7IgX oz &4/0tuE|n Qs Hdo| 477 Mz 2= 4g7t Hof
N elERlE FARNOF £l= HJEfTF EICE EoF S X 2HEZE JHE ROl AR U= Qe
o Rk Y 2-3%| HSIFALE S{OF St7| W0 ZFAHO| CHS SHE/AHSEH0| A0 O] Eot
MY 7Y 7tsdol 01 2 2dEE XU Ak mEtM F7| 831 HE H1IEM1Ii Bz
7162 7HNBEM MEY R20| 0] €T #=XE U 2u8ez &l sAH HE 57t &
ded MENE WINOE HEY 4 Uk w550l 24stn PHy 4B Ao Lad
O CESH 2HRo| HOoldE T3St/ Qo 7| X&YW Y XZHQ JHE0| BHY Q71
ALt
H3. 483 2d kAo FF % AT
A REL =y 23y
- O (HAL 58 2EY 242,
Biguanide ) AMPKEA3L, ZholAl | 1 C S
) . Metformin N AL = (Lactic acidosis)
(Insulin sensitizer) SO AR N
Mol o, 212t A8 Al 25 HH
Sulfonylurea Glimepiride, Glipizide, K+ ATP, #|%Ep-cell9| Mok QEl H= =71 R Zof
(Insulin secretagogue) [Gliquidone, Glibenclamide | insulin 2H| X}= (AAL @A), BI|172H A2 Al &5 A4
Repaglinide, Nateglinide HE =71 MY 2xtg, 4517 Zo
Glinides pag g 0|_|§E|_| —E—H| 3:—7(|_| '"3 04|: 412_? T |' | (=} H
238, 35 0g
Glurisine, Aspart, N
NEE Ry, oy
Insulin X H| Bovine neutral, Porcine Insulin=8H 0] o|st N L
. . . . FMHE Qlot SHE FA Al allergy
(Insulin analog) neutral, Glargine, Biphasic autophosphorylation
, (HZ, 7t ]), mst2s gt
lispro Detemer,
) o Acarbose, Voglibose, a-Glucosidase X3}, _
a-Glucosidase inhibitor o N 2o mopzk MAL ZEEN
Miglitol Et3t2 25 Aol
Thiazolidinedi LR PPAR-y ZbE M, AIRRE A HEZLOL (A|EHE|Z)
iazolidinedione {t=d, =4, 22 .
" |Pioglitazone, Rosiglitazone | 2% 2A3E £3 o meTe cen Hems
(TZD) (Insulin sensitizer) NESItH 825, =%
=gl Hdxd JHMd
itini ini ini £ XH3-cel|©
Meglitinide Nateglinide, Repaglinide, K+ ATP, 3| &B-cell9| Mo BHE, 9F, SE MA
(Insulin secretagogue)  [Mitiglinide insulin 2H| X2
Incretin mimetics . ) . N
Exenatide, Liraglutide GLP-1 =8N FZdH | 2, &, FANZ Qs Smst
(GLP-1 analog)




M2 AR Hg (Linagliptin & 2l),
DPP-1V inhibitor Sitagliptin, Saxagliptin, DPP-IV &4 X, B O 0|, 7] OFFA 28
(Insulin secretagogue)  |Vildagliptin, Linagliptin GLP-1 2H| &7 TEZ XA A oY)

H A

™

6.4 Pipeline

AHMIC S X|Z2XMZ+= SGLT-2 X3l A|, PPARo/y agonist, GPR 40 (FFAR1) agonist, glucagon-like
peptide 1(GLP-1) £=8X|| agonist, Glucokinase activator, DGAT-1 XS} A, GPR119 agonist, 11B-
HSD1 X3shH|, &&2Xt GLP-1 £=&X| agonist S0 Cist 70| &LUSIAH O|F X[ A2, HHXY

YMAIHS TSt D s HA FQ 100) 22 HYS|ALS To|Z2RIS EAS| BB GLP-1
agonist, DPP-4 inhibitor, SGLT-2 inhibitor7} = TIO|ZglQIez2 FdE|0 Y= A2 = = ULL

H4. DPP4 inhibitor

HE %42 | HE ZAE THETHA H[2
- X|x DPP-IV M3|H|
- First in class (2007 Z=A|)
Sitagliptin J|FEQ AH =7 A= o3
9 p MSD Launched e e N e
(Januvia) CHEE R AHEY Y uwA
HDE Ko BEg U MW 5502 WX 28 Yu Y
O£ 1912010 & OiE A-+H|OF 244Xt 959 =F)
Vildagliptin ) - Sitagliptin CjH| X2 &S5
Novatis Launched N N
(Galvus) - B2 K& AICR 1Y 23 RO7F LY
Saxagliptin - A82F 25mg), 1¥ 13| £07} &A™
ghp BMS Launched 182 ( 9, 1&g +| Fo7t & o
(Onglyza) el YYo= CHYT BE Soo| By B5 U5
L . M R HEE AXIR el MEF (5mg)
Linagliptin Boehringer R
. _ Launched 19 13| £0{7h &H
(Trajenta) Ingelheim ° .
- UY BE8L o Ex
Anagliptin 02 (>100mg) £0j2 AW e
(SK-0403) Sanwa Phase 3
H 5. SGLT-2 inhibitor
W A4E | N A THETHA H[2
- First in class
.. | AstraZeneca- Pre- - "l 248 o HE A WU "oh A
Dapagliflozin . . n
BMS registration - ME82(25mg), 1Y 13| E07t HHA
OIHER 92 9 WA FYE 23
Tanabe,
Canagliflozin Ja Phase 3 - Dapagliflozin CiH| 2%, "M S|
Empagliflozin | Boehringer N
) Phase 3 2t2 | &5 (HbAlc% ZHA) CiA O|9f
(BI-10773) Ingelheim
Ipragliflozin Astellas Phase 3 18% Q= I MAJ| UHT 25




(ASP-1941

)

H 6. PPAR agonist

L %E | WY DA THR A H|1
i - PPARa/y dual agonist. HDL, TG level 7§
Aleglitazar Roche Phase 3 )
- SOFEI CV risk7t 4™
- 7|& TZD &%= LC{H| water retention £t ZtA
Balaglitazone | Novo Nordisk | Phase 3 2t=2 R _ Toe s N
- EtZlol ot 8l ZdWE oidH T D[ez Uiy 7|k Eo%t
. Chong-kun
Lobeglitazone Phase 3 2t2 |- 20114 =Lff 34 A=
dang
3 7. GPR40 agonist
Y 4E | W IAME THR A H|1
- X AP TR GPR 40 agonist
TAK-875 Takeda Phase 3 . Do = d
- Glimepiride2t 58 ==
1 8. GPR119 agonist
HE AE | WY A THETHA| H[3
GPR119 A E & M AM 2H
MBX-2982 | Metabolex | Phase 2 & = s R
o W #50| #2 HOR M|
Phase 2 - HE dAaAsa e
PSN-821 OSI
2= - Bk 2E2 B HEESE OH RS
Phase 2 - 24 Z7} GPR119 agonist7} B X|E &5 LIEILHX|
ase
GSK-1292263 GSK oz e Aoz ZE
- Dyslipidemia M2z02 AA X3 =
9. GLP-1 =821 agonist
HE %FE | WY 2AAME THREHA| H| 1
- GLP-1 analog. @&t BtZH7|
Albiglutide N %7
o GSK AN 34 | XY FAR
(Biologics) o
-4e~1F MY
Lixisenatide ) ) - GLP-1 analog. FAHA|
) ) Sanofi-Aventis QAF 34F o
(Biologics) 1 H™
TTP-054 TransTech QA 24 2t7

- 22X}t GLP-1R agonist




Pharma - Allosteric bind

ing

‘W2 @502 W8S HY B

3 10. 11B-HSD1 inhibitor

L %= 0L 2|ALE FHLTHA| H| 1
- 11B-HSD20f >1000-fold X EiM
INCB-13739 Incyte OlAF 24 2t 7
- HbAlc 0.5% (200mg, 12 )
2o HAEELE AR
AZD-4017 | AstraZeneca | Q&b 14 92 | H|OtZI} AN =
¥y 2 Vs EX
¥ 11. Glucokinase activator (GKA)
N 4= N S|AHE HeeEA| Hl
AZD-1656 ~ N 5 _
AZD-6370 AstraZeneca Ay 2¢ =| 2 MY 25 8 NEY XYY /L Jtsd
H 12. DGAT-1 XSl
L %= 0L BALE THLTHA| HlD
- WM =l lipid profile (triglyceride, S|AHE Z4)
LCQ-908 Novartis QAL 3Ab ; piap 9y ZH2HE 2
Ql=al gizt: E7t
Glucagondike peptide 1{GLP-1) agonist
6 Dipeptidyl peptidase 4 {DPP-4) inhibitor
B Sodium/glucose cotransporter 2 (SGLT-2) inhibitor
5 1
4 1
5 o3l
5
E 2
P JEEE BN
14 .
0 _m I . —[
& _4:7 &
\\ & .b(? (‘g 3 ¥
¢ osf“ _@"" &f T oS
A © & A8 &
R o @ o
& o
\&é N
Source: Trialtrove®, 2013 Cataling

212, S|APE QArAE sl (= X: Citeline, 2013)



6.5 oz Gt | X 2K 7| gtsk
2008 128, Rosiglitazone®| post-marketing reportOf| Al AR, MEZHA O| MO AlZtsH HEALZ 0
Ciet 20 E A 7|2 FDAE "Guidance for Industry Diabetes Mellitus-Evaluating Cardiovascular
Risk in New Antidiabetic Therapies to Treat Type 2 Diabetes"E 27t ME 2k QHH M O| )\HE—,—
MoE YuX2HE SQsHs Ao Cf3t MEMS ZMSt=M 0jS 2% Qo2 HHisia 9
Ct. 7f0| O|M FDAE Yo =H0| 20st= ER =HE 2Z9| primary efficacy endpointZ
| AtZat 7hY 2o feIQl HeatA e 2y
ULCHE AZ FAISIHM MELR H2YW YoX|E2X £ g
Of%%' T 81% 7SEQI A2 /=7 St 207t 8itk= AE sponsorZt £03=0{0F
=

A NLSH?| IS M= sponsor= Al

S OIAF DAFTH 3AF Al EOHY| =Q AlEIA ZHE HWBXMOZ mCHSH A QL E2IE AlY

=l

endpoint committeeE =HZISH0F SHCF

L4 24Tt 34 ROl M| CIXQIEIO] TR MEBH 2| C§3 pre-specified meta-
analysis7t &2|H OS2 A|HE = JUO{Of SiC}.

- Sponsor= &£ placebo-controlled trial, add-on trial, active-comparator trial®j| CH$F K| Otz
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