OIX}AI RO A THBX] &

ARR BN TR E Yl
MEL CHA| 47

Excess glucose output Insulin resistance

Adapted from Buse JB et al. In Williams Textbook of Endocrinology. 10th ed. Philadelphia, Saunders, 2003:1427-1483; Buchanan TA Clin
Ther 2003;25(suppl B):B32-B46; Powers AC. In: Harrison’s Principles of Internal Medicine. 16th ed. New York: McGraw-Hill, 2005:2152-2180;
hodes CJ Science 2005;307:380-384.

PATHOPHYSIOLOGY etiology

Insulin deficiency

U S snls F=E=R St X} ARYR)S o )
# CSE LTSI APREAA e P8 A - e 9‘3"‘3‘ ‘9"' A
200 A ZALE SO

hy2 @ ¢
5 ﬂ. l'?‘:e
ARG -
A 0 Sl BR1 0% 53084 L 's
U Beta cell 0TI SRS, /
wexrads e produces|
P less 400 2inéso 3?_
Excess DTy 322690 H 6241
glucagon d ZEQ 2
insulin I
o 20 i
1

g o001 0a 0 200 Py ma@hsm: aazﬁwmtﬁ)

(decreased glucose uptake)

——NE —-—AEE e IHE
Table 1, Diabetes Prevalence in Korea according to Various Surveys e
Data source Year Age distribution Methods of diagnosis prevalence ::
s > 40
Rural 1971 30 UG+50g OGTT o
Rural™® 1993 >30 759 OGTT 6.3% fg
Specific employee™"® 1992 3.03% o
P ploy 2000 28.59 FBG e w o o o )
e HUXE : Gu RUXE YAIRME Cuy Vo WE 8, SDM0IY
Rural 1997 20 759 OGTT 6.9% MEE G PN USUHA X8 S GRE FAE ROlE LR, SO0l
2003 11.7% EUBFWIE) : Pull FUDE SUYAD} 65%01 ¥ 8, DOMloI
IS et HH DO AAUFADS S FUHT AT
National health FBG/PP2hr BG #2050 FeITY X 2007 FUX B FUEE 0-VAY [ES7 0/ URIGOH, 50504, 60-60M, 040l
insurance™ 2003 2079 diabetes code 77% R HERES;
Hx of DM med
1008 11% Table 3. Trends in the Awareness, Treatment, and Control of Diabetes Mellitus in Adults (more than 30 years) in the Korea
o
KNHNES™ 2001 530 FBG 8.9% NHANES 1998 NHANES 2001 NHANES 2005 NHANES 2007
2005 2
2007 Awareness 441% 442% 68.5% 122%
Treatment 27% 317% 49.2% 574%
Epidemiology and Current Status of Diabetes in Korea Hanyang Medical Reviews Vol. 29 No. Control 29% 315%
2, 2009. Sin Gon Kim, M.D., Ph.D.,Dong Seop Choi, M.D., Ph.D. Department of Internal Medicine, School of
Medicine, Korea University, Seoul, Korea
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Screening tests

@R (2012, BN =4 2)
" L o] MEziAs ZEES AactusH
Al Zo cHslEMA 2 SiC)
= 2 MEIZAMS 404 O|AF MOl O| AL} 8/8/9Ixf
7t Q1= 30AM| O] 4F MOI0jA OjE A|AlSI= A

on

Ol Jjot

O &Lt
"3 ZEUGTO) B2 YeEMA X7} of
of s
St= d8 F7F HAE Al™BL
OltHA : =& 100-109 mg/dL L= HbAlc 5.7-6.0%
o T9HTS O BRHT U FefuM L 57
Ot . 2R E L 110-125 mo/dL == HbALc 6.1-6.4%
T E2 BT ToIUA A

Screening tests

» ZHE (KIS 23 ko/m’ O14)

> 2 7KE (R, SRRt S| = 3
SESIYolLt LIgSToH] 1A

14 SnHO|Lt 4 kg Ol HrHot Sk

2 (140/90 mmHg 014, E= 2H| £8)

2 AHIE 35 mg/dL 09 22 SAX|E 250 mg/dL 04
NEY (CdHASRE, SMIIRNZES §)

LS (HEF, HASUHEE §)

E 1. M2@ g=Eel Xt

° 0
= |

K o

v
g

Dl

,_
L]

0x e
[
i)

o

i

Diagnostic criteria(2012)

s Q

© #1ot (2012, CHErE i HSHD)

" LUdEE A B2 oy SuE gy e d
gjkl FPG < 100 mg/dL, 75 g A7t E 8o} 24|17t & &
@& < 140 mg/dL

= 2 ZEHEEOL: FPG 100-125 mg/dL

= 3 L ESHON: 759 OGTT 2A|Z2t = &€& &

140-199 mg/dL

" 4O 5 o &=0| s FstH S o= TITHSICE

04-1. FPG > 126 mg/dL : O| 7| =2 Tulst THEH0| OFL|2}b® Cf
2 <ol AALE 8H=510] 2HOISHOF otrf.

Chi EHO| XSO =AF o A of L =7}
01)2'&052T§Aé;%%._; S& I(‘l‘:gﬁ/ﬁl_tf:., HYEX] %= HET
04-3.75 g AT HA 2 24|12 FF &Y 2 200 mg/dL
04-4. HbAlc > 6.5%

= 5 EBpEMA 57-64%0 SYSHE 22 Pr 19
T O 2 FlTisict

Diagnostic criteria(2012)

H 1. 3TN 8y

1. ZAL A Hol= 3% ot BYAIQ| 58 | 31F 150 g 0149 ElEs WS

2. T T ERE 10AZE UX] 14AR BA £ 35 S B9 538 et MBS it

3, 250-300 mL.2| Boil B{MEH P Rl 75 gO|Lt 150 mLo| HESIE Zg 8B 58 Ofufoll oRCE

4, =GR 0 2ARt R0l GRSt £ BY BY 58 208t MES oich (Z=Y SUS 07| Alxfst
AREg ooz Sich).

5, H2 2 G5 £ 308, 602, 08 BY HYR 5T + olch

Diagnostic criteria(2012)

mg/dL

o
¥ HEZ=EEH0 (F6) IFG/GT
RO
100
Bs
) Uss?
(i6T)

Table 7— Components of the comprehensive diabetes evaluation

asymptomatic laboratory finding

tivity ha ws, and weight history

R
ne i type 1 diabetes, dyslipidemia, or women over

140 2012 tiEtUNZZETIES| 27 SEEES]
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Diagnosis of gestational dm

Table 6—Screening for and diagnosis of
GDM

Perform a 75-g OGTT, with plasma glucose
measurement fasting and at 1 and 2 h, at
24-28 weeks’ gestation in women not
previously diagnosed with overt diabetes.

The OGTT should be performed in the
moming after an overnight fast of at least
8 h.

The diagnosis of GDM is made when any of
the following plasma glucose values are
exceeded:

e Fasting =92 mg/dL (5.1 mmol/L)
e 1 h =180 mg/dL (10.0 mmol/L)
e 2 h =153 mg/dL (8.5 WAdWEN = A E, delsiz gy o/s]

ADA 2012 criteria, VOLUME 35, SUPPLEMENT 1, JANUARY 2012

Diagnosis of gestational dm

1. 3 ¥ AP W A Al O 3 it OI¥E BHESH 71”0 Bo] i o2 iy, [E]

-1, 32 HE HY > 126 mg/dL

-2, Q| S HE > 200 mo/dL

13, GEEML = 65%
. U0 24-26% Aol RSB 2401 75 o 2RERSI 21 TIS 5 Sh OIS BIZEl 2 U
SO ZICHY 4 9Uct, [€]

2-1, 2% #& Y > 92 mg/dL

2-2, st 1A 3 ER EY = 180 mg/dL

2-3, Got 2AlRt £ Y EY = 153 mg/dL

~

(3

w

. 7IEQ] 207 HIYOR 100 g ZTYHIIHAE NS F2E OZ VIE F F M| 0[S UES=
B2 UMY gyoz ZIHict, [E]

31, 3% Y 2Y = 95 mo/dL

3-2, YIS IARY & & 8 = 180 mg/dL

3-3. GFot 2AIZt & €Y Y = 155 mg/dL

3-4. SRS} 3AZt 2 EY Y = 140 mg/dL

ADA 2012 criteria, VOLUME 35, SUPPLEMENT 1, JANUARY 2012

DEVELOPMENT & PROGRESSION OF TYPE 2
DM

NGT — Insulin — IGT/ IFG - Type 2 Diabetes
Resistance

Postprandial glucose

Glucose Fasting glucose

T T T T T T T T T

10 5 0 5 10 15 20 25 30
Rela_t1:ve Insulin resistance —
Activity hepatic and peripheral

Insulin level

Beta-cell function

T T T T T T T T T
-10 -5 0 5 10 15 20 25 30

*Conceptual representation. Years from Diabetes Diagnosis

NGT=normal glucose tolerance; IGT=impaired glucose tolerance; IFG=impaired fasting glucose.
Adapted from Ferrannini E. Presentation at 65th ADA in Washington, DC, 2006.; and Ramlo-Halsted et al. Prim Care.
1999;26:771-789. Permission pending.

2 100\"\\ Insulin
E° The e ey o0 i
= e glood glucose
3
_ ¢ =
8 5
s
S
sSYoIE2 7 g
g
IS HES W .
—— Glycated haemoglobin £ 20| RBIC)-. 3
---- B Cell function A 5 %
0 >15

Time (years)
Heine RJ et al. Management of hyperglycemia in type 2
diabetes. BMJ 333:1200-1204, 2006

Complications of dm

®Acute comlication
= Diabetic ketoacidosis
= Hyperglycemic hyperosmolar syndrome

@Chronic complication
= Microvascular complication
ORetinopathy
ONephropathy
Oneuropathy
Macrovascular complication
OAtherosclerosis: CVA, ACS...
= Etc..
OGI/GU dysfunction
Olnfection
OSkin lesion

L ErRbEE

DEY-1 HEY B ShiEy HELS
ZS0|LE At AEYA > Y ZAS 500~ ETI0M L% M4 o1 - N TR 2ES
800mg/d — HL2| AT XH 7544 - 7 o 0jUA| OfE — KIZEHA AEA" WY

E SN BENB L2 EgE 29

—HIBE, QOIA O EUM, 3tH E41

W YRS} HAL
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A2 YYAT 2

1) S 29 7|7t0] Z 1 (ACCORD 10
4 VADT 11.5'-5) %*%* 5"*0| E otE| QT
Z(ACCORD Al1c:8.3%, VADT 9.4%)0f| A=
SleA HEXT EEt _7|<_7:-|o| 2 0|50| g2

2) X7|2E HXN| =HSEH(UKPDS) 7HA = treatment
2 ZIE g2 ¢ M'ﬂ, Y770 o= ’5;
= Z|O] = (ADVANCE 8W)d|m X &t =&
0| | CHH(ADVANCE Alc7.51%)0|& X
Mot ZHO| O 2 Z210tE 7IH2 = ULt

goal OF GLYCEMIC CONTROL goal OF GLYCEMIC CONTROL

© DO (2012, CHBHEH & HBH3|) 2.1, TR
3} ]

e e o __
- 2528 SLoN UHEAYEE U YFAFEEY Y U NYS | SEPAN | SRR o) | 482N 88 o)

=
Z/£A1717] flsto] Mol HE =Ho| BteEA| He eri: 70-110 90-140
= 3. @ExHo| Su: shxjo| 4go| ma} S, . ]
XETH gl AMEOIN TEFEMA < 6.5% ggxz=n <70 70-130 90-180
= 4 @EYxHo S8 MY Ao JHHA e o], sS4t M, YEtEMAs SEX| st of
o YT 08 B AEY drisHel da BT o
eaadt ole g £7] sixjo] A UEHQ HEY xHS <60 40M 013}, S8 27|, MBS EE B
E;I'-Lh ALt =2 BRI é%%%:é%‘ixa‘gl =®E <65 65K O3t St 1041 0l3f, EHZ0| Bl AS
=3 St 224 312 m|slot 3
gersta HINC NE2 ol SAe WS EetE oo 2ot 70 - 654 1, Bt 1048 1Y, HEES Suer 22

ADA 2012 criterid, YOuE 35, SUERLEMENT 1 JANUARY 2012 ADA 2012 criteria, VOLUME 35, SUPPLEMENT 1, JANUARY 2012

9 monitoring OF GLYCEMIC CONTROL
Table 9—Summary of glycemic recommendations for many nonpregnant adults
ith diabetes SL&:
with diabetes ©|:|-2|_°§A||A
e . S R M, AR W Al K2 HE B
Preprandial capillary plasma glucose 70-130 mg/dL* (3.9-7.2 mmol/L) * o A 247 -
Peak postprandial capillary plasma glucosef <180 mg/dL* (<10.0 mmol/L) N 37H = Dl.El-l |_|'X|' (=] EH 0" [[I'El' 7| 7|_|- (== 7|'3
o Goals should be individualized based on* ®Xt7 seF X2X-
o duration of diabetes I‘_II‘ iy o__ " [—
o age/life expectancy " _?:‘v_& & PP2 HEf OJ‘:,(M A|'7|'|A| < 2A|7|_|' MH)E =3t
o comorbid conditions n 57(1 §| EST T = s s | =t
o known CVD or advanced microvascular AI— al. Gloolz_l_ = OOEE OiL |- l-
complications 019| O|4/Y: AKX E, 2524, OHA,
o hypoglycemia unawareness type 2 DM insulin 2§_| 0| LH/day
\olmdmd;ml patient \‘(‘ll’;ldfl’ﬂ[lnni | ) 033 0|Al/Y: T} insulin Tx
o+ More- or less-stringent glycemic goals may be . S o o
appropriate for individual patients = Qn_l'xl' AANE :78 Ol'Eg E‘_-.n;, Xl»jl-cé I<:3|‘7| 27{" i
o Postprandial glucose may be targeted if A1C goals are 78'
not met despite reaching preprandial glicose goals ®Fructosam | ne, 1’ 5 AG (a n hyd rog | uc |tO |)
ADA 2012 criteria, VOLUME 35, SUPPLEMENT 1, JANUARY 2012
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Clinical management of dm

« Life style modification

* Medical nutritional treatment
* Exercise

« OHA

* Insulin Tx

« Evaluation & management of complications
+ Comorbidities

ADA/EASD Consensus Statement* (2009)

Tier 1: well-validated therapies

Lifestyle + | | Lifestyle +
+ Basal insulin | | + Intensive insulin

Lifestyle + Metformin
+ Sulfonylureas

At diagnosis:
Lifestyle + Metformin

STEP 3

Lifestyle + metformin
§ +T2D
+ Sulfonylurea

Lifestyle + metformin | ...
+ Basal insulin

i [ Lifestyle + metformin
i +GLP-1 agonist

Wolght loss
Nauseavomiting

Nathan D, et al. Consesus algorithm. Nathan D, et al.Diabetes Care 2009;3193-203.

DIABETES TREATMENT ALGORITHM

Intervene when A1C 27.0%
TIER 1: Well-validated
core therapies

TIER 2: Less wel-
validated therapies

step 1 Step 2 Step 3

Tier 1 (well-validated core therapies) Tier 2 (less well-validated therapies)

Step 1: Begin with lifestyle changes, such as diet and Step 1: Begin with lifestyle changes, such as diet and
exercise, along with metformin at diagnosis exercise, along with metformin at diagnosis

Step 2: If step 1 fails, another medication should be Step 2: If step 1 fails, pioglitazone or a GLP-1 agonist
added (basal insulin or a sulfonylurea based on A1C may be added based on clinical considerations and
level) patient type. If ATC goal is still not achieved and/or

Step 3: Ifsteps 1 and 2 fail, start or intensify therapy is not tolerated, consider adding a sulfonylurea

insulin therapy Step 3: If steps 1 and 2 fail, proceed to step 3 of tier 1

ADA/EASD Consensus Statement* (2009)

Intervention Expected Decrease in A1C Advantages Disadvantages
With Monotherapy (7).

|

|
Tier 1 well-validated core |
|
|
|

Step I:initial therapy
Lifestyle to decrease 1020 Broad beneits Insufficient for most within
d year
activity
Metformin 1020 Weight neutral Gl side effects, contraindicated

with renal insufficiency

Step 2: additional therapy

Insulin 1535 No dose limit, rapidly effective.
improved lipid profile
Sulfonylurea 1020 Rapidly effective

or chlorpropamide)

Tier 2: less well validated

TZDs 0514 Improved lipid profile
(pioglitazone). potential
decrease in MI (pioglitazone)

Fluid retention. CHF, weight

GLP-1 agonist 0510 Weight loss

[ Other therapy

a-Glucosidase inhibitor  0.5-03 Weight neutral
Glinide 05-15a Rapidly effective
£. bypoglycemia,
Pramlintide 0s-10 Weight loss Three injections daily, frequent |
G side cffects, long-term safety |
Bot established. expensive |
DPP-4 inhibitor 0508 Weight neutral Long-term safety not |

established. expensive |

ORAL HYPOGLYCEMIC AGENTS

Oral hypoglycemic agents

@ Insulin secretagegues
= Sulfonylurea
= Meglitinide
® Insulin sensitizer
= Biguanide
®  Thiazolidinediones
@® a-glucosidase inhibitors
® Incretine
= DPP-1V inhibitors
m  GLP-1 receptor agonist
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Pancreas s ( o
Sulfonylureas e “
Meglitinides
Glupa,
glucophage evets and
Muscle & Fat moctlty
(UKPDS ful
Slfephras o Glvachmidy s K +Genenlywel Low
Qndgmenton)  Grbusde channelson feell e
LGlucose level «——— M8 .. cGpek Ml s (B 2
+ Gichide andoasclr epusodes necosstating hospal
- « Climepiide events and admision and qusng death
meoculty Weigh gan
Biguanides TZDs GI_UCQVB”CQ (URCPDS ) TP p——
TZDs Biguanides D'am'cronv
Amaryl, glimel
MegT Closes Ky Medum
X . annels on fcell
a-glucosidase inhibitors - Plasma membranes
Biguanides Novonorm
Fastic
a: » Poghtuzone s the eaclaar . orlycema et mocnd Adionis Advartagss Dsadntagrs Co
(Ghtazcees) tmcrptics
fxtor PPAR-y B olegera 1  Exenatide « Insulbn seceetion 1 o Waght riucticn. o Gastromiestinal side effects (rsea, High
o Trigherides | « Lingheide (glucose- dependent) o Pouensialfor vomaing, darzhes)
= 1Bl eCasol e
oRosghtmone Asabove Asabove No bypoghycemia (gucose-dependent) mashincicn » Ccel yperplasil medhlley
« Shows gatrc cmyeying iy timers n s Gngte)
sty 1 «Inecuble
7 vip—
T
Bl Colowhm B bk il e ety o High
Medum oy i il oD chokesterod | » Trighyoenides 1
May s wih absprion
bes mecbaaions
Dopamine.2 Bomoctpne A dopamnerg Hypogheens Metum

H 28 =8ollM BT A4H2| MY |E

LFT, serumCr =%

Yes LFT@Q;;ZD N lN.CRE.TlN
Cr>20mgldL. epaglinide

LFT 0|4} ; Insulin

NO
Yes
Cr —»  LFTHEA;SU, 12D, a-Gl
1.4-2 mg/di LFT 0|4 ; Insulin INTESTIN SECRETION INSULIN
NO
Yes

LFT 4 ; SU, TZD, a-Gl
Metformin
LFT 0|4 ; Insulin

Cr<1.4mg/dL =

144 2012 stuzzszIsts| 24 88
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Incretin hormones — GLP-1 and GIP

« Two incretins are primarily responsible for the incretin effect:

*Glucagon-like peptide 1 (GLP-1)
« Synthesized and released: ileum and colon
* Multiple sites of action: pancreatic B and a cells, Gl tracts,
CNS and heart
*Secretion is impaired in T2DM
* Glucose-dependent insulinotropic polypeptide (GIP)
« Synthesized and released: duodenum and jejunum
« Sites of action: predominantly pancreatic B cells,
also adipocytes, osteoblasts
* T2DM: normal levels of GIP or even slightly increased,
but its action is minimal

GLP-1 effects in human

{ Beta-cell
workload

Promotes satiety and
reduces appetite

acells:
| Postprandial
glucagon secretion

response

Al
— === Liver: 4= =~
| Glucagon reduces

B cells: hepatic glucose output

Enhances glucose-
dependent insulin
secretion

Stomach:
Slows gastric
emptying

Incretin hormones — GLP-1 and GIP

e GLP-1 analogues
* Mimic the effect of GLP-1 but are resistant to degradation
by DPP-4
* Exenatide (Byetta)
o Liraglutide (Victoza)

* DPP-4 inhibitors
e Potentiate incretin hormones by inhibiting the enzyme
responsible for their degradation
« Increase the half life of endogenous GLP-1
e Sitagliptin (Januvia)
o Vildagliptin (Galvus)
sSaxagliptin(Onglyza)

Chs omocundis Adicnis Adrastages

« Exenatide

« Waght reductice
« Lraghunde .

cucralfor

] Januvia
| Galvus
Onglyza

Tromompune Medmm

oo | e

2ol
(Hyx|e| 3uH,
AlEgE cr > 20
mg/dL)
— < GFR 30 mL/min
70 SN ZA Rz3714 e ztel wa
ZH ey 2 iirigeing 2, 2, Ee
AR, 7HE

RIS RIZA N M ! < [, Zee
Biguanide (Metformin) 1.0-2.0% A817| Bol -
I AlAle} g =8 (AR E/ A PE gAees

Sullonylurea (gliclazide,
gliplizide, glimepiride,
glibenclamide)

e " MEY, ME B2
FE HlERIZO|N st 1.0-2.0% »
el 57t |

=
1%

g AR Sy oS e
ranp, mas | NS B
| AlEigH
B Bt 2 T
migito) ) A2t Zoh. cuma A mE
| qz zop mp | B8 Awd s
Thiszolidinedione 28, 21 xigel s | B ooy SNggRixt
Qla d 7 o e | (NYHA 223, 4),
SREamon 55 o

AE B2t ML,
05-1.5% | HH| 7= 2,

25
Incretin (GLP—1, GIP) e
DPPIV— inhibit 2all AM. ZegolE ME Bt Y o
e inhil \Isr = 24 2 0.5-0.8% ;‘:-;:;3 IS Al
sitagliptin, vildagliptin) o S oFFiAl D)t
GLP-1 receptor agonist Hegels. IR Al
“ 0.5-1.0% HE YA St gl
A D) S
exenatide) & 24, = erEiy ojsts

isiEAF (2023

Oral hypoglycemic agents

© 2! (20712, THErR LYl
" 7| X2 Y
OL B4 US| oS Aol £7|HE HIHol
MEEIONN + BTl o £0i7t Te

02 HWHXH SH: HoIHMA 6.5% 0|3} cf) ADA: HbAlc <7%
03 WEAEINM 2:3708 Lo HLEH| B8 =2 M A
S| £018 A%
04, 43t DEE: HEINY + oHl(metformin) FEH Al LE]
=

05 o M Extol YA S, AFel AW % @5,

AJEH!
" o5 e 2
OL CH= @ MIj Al: 88 S or #3 Q¥ A%
02 sixto| et =H MEfo wat =7| 22 7| ¥ 2 13
03. &3t % M Al: insulin Tx or 3% g Q% 12




Lifestyle Mo at
Alc( 80% ————— Alc8.0-100% ———— Alc) 10.0%
I I
OHA*Monotherapy (OHA Combination therapy Insulin £ OHA o
X814 8 Foly
Sulfonylurea P BIEN O iRy 10-20% NG S 57 DU B LWON (BRI 3,
fimepinide lbenclanide, 27} 28, 7K A Or) 20 myld)
gliclazde, glipizidel
Baguanide VMY UL D UGUULY 10206 AE 5719 XU BIB, (GROM/mn
[Metformin] A Alkje gl 28, AD| Hof (MSZS/OL/FE T YN W4 AHSH,
LBNEI AR JaNL BB o
aglucosidase inibior AV UHEONCIIR 848 0508% MBI U NS U8, AR (0r) 20 mgll)
acarbose,voglbosel 0| A% 24 U4, 47 Pt LR LR
B =RG
Thizzoldinedione 8,7 KO RSN 0510 MEELYE SMAUA B, ANH
Ipoglitazone] ER) e
Meglitinde [repaglinide, ORI BV AFTUE A 05156 AE &L KYE, W Als Wis ol Al BRTH
nateginde, mitginide 818 38) 7Eg 22 sy
DPPIV-inhbitor rown B8 O BEGOE 0508 A &Y NES U8 A
[staglptin, vildagiiptin] QgRuR| AlS 3271 BING Al 2y ojes
o
GLP-1 receptor agnist BCROROREEN NEE 0510  HUEUENBLAUEEN DS A 00
lexenatde] 31T S| o, ol O,
TEFA (k)

Sulfonylurea A HEME0I giizs| 10-20%  HMYG A3 30t NUE 2, 260l (K10l 3,
a7t 28 7PN

glmepinde,gibenclamide, 4738 0r) 20 mg/d)

gliclazide, gipizide]

Bouanide MU BT ORAUMY 1020% B BRI ES (GRD L0

(Netformin] 7R e g =8, A% T (NE2E/ONAE T U B4 AMEH.
avE AR EREZ ke

glucosicase inhibtor AT oEBON LR 848 0508 AR SIUNESUS A (0r) 20 mgidl)

lacarbose, vogibose| {si0] A2 T8 2. 3R ] 2 BB
3 NHEE

Thizzdidnedone SR RMldERY 0514 MESLYEUMAUATY  avn

[pioglitazone) 7 o

Megliinide repagiride, g S NE TS 0515 MSFLNeE WM Wisol ARy

nateginde, miiglnide 512 38 AHEg 2o iEe

OPPIV-inhibitor oEn #6 O EEOE  0508%  NE BN I NED U8 et

(sitaglptin, vildagliptin] oamy| A% 3R7|2M| BN A Yol
A

GLP-1 receptor agonst FEYoEGURN NEF 050k KUTURMEDA MMM WS A UEyols

lexenatide] 712 2| oM, kS oA
A ()

If not at target within 2-6 months.

—
Add another OHA Add insulin
Triple therapy Multiple-component

insulin regimen + OHA

2012 BTN, (LS T

INSULIN

Indication of Insulin

®Type 1 DM
@®Gestational DM
®Type 2 DM

» MNTQ} OHAZ BTt ZHO| Of 5l B

= = KX Y HE EE Al

= Type 1 DMt ZHE0| E[X| @S Al

» DB E gby AEso|Lt ZEESH SHE A
= OHAO|| 1tgl BHS Al

= ML, CVA, 2 Egt St A

@32 HE0| 250 mg/dl 0|4t (glucose toxicity)
©Yhl 8l 38

@S LAIEIE S (DKA, NKHC)

@ATt Z2HF, 4% S stressful condition

INSULIN (1)

olgdl B5 (UEY) Az 038

AUt Al Qg | |

A2UEURH (58 zagy
Ql&RIotALIZE (NovoRapid) 10-158 1-1.5AI2¢ 3-5A12¢
Ql&Rlg|AnZ (Humalog) 10-158 1-2A12¢ 3.5-4.75AI2H
Qla2IZ22| Xl (Apidra) 10-158 1-1.5A12¢ 3-5A12H

250002 (52)
a22l R 308 2-3A12+ 6.5A12

o sl

FpmoaT (29
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The incretin effect and role

of incretins in glucose
homeostasis

& Bristol-Myers Squibb AstraZeneca/IZ

The incretin effect increases B-cell response
to oral vs IV glucose

= The incretin effect is demonstrated by increased C-peptide levels after
oral glucose load

2.0 —o- Oral glucose
10.0 .  —o-IVglucose

3
s
s
g /s 5 1S
= H Incretin effect
4 £
B 2 10 x
2 5o 2
© ‘|
5 g
8 S
a
@ 251 05
]
3
]
2

[ 0.0

0, 0, 60 120 180 0, 0, 60 120 180
Time (min) Time (min)

Responses to an ora glucoseloa of 50 g anc 1V, lucose infusion messured n  hesthy contrl subjects.
Mean s S <0.05; 01 ar %S'min, respectively, before glucose Infus

B omvate /L of alvioss 20 madL, mulily By 18

Chen D, et al. Anesth Analg. 2009;108(6):1803-10.

Glucagon-like peptide-1 (GLP-1) increases insulin
secretion in a glucose-dependent manner

p to IV inistration of GLP-1 in patients
with type 2 diabetes (n=10)

-O-Pll:ehn A e

Glucagon (pmol/L)

Glucose (mg/dL") Insulin (pmol/L)

Time (min)

Mean (SE); *P<0.05
"To convert mg/dL of glucose to mmol/L, divide by 18.

Unger J, Nadeau DA. J Fam Pract. 2007; 56(12 Suppl New):54-510.

Role of the incretin system in glucose
homeostasis

Ingestion Glucose-
of food dependent
* GLP-1 A Insulin A Glucose
(GLP-1 and GIP) | uptake by
analogUes peripheral
H tissue I
GI tract H
v Pancreas
Release of
active incretins
GLP-1 and GIP
p-cells
a-cells
V Hepatic
| I glucose
inhibitor gz production
¥ Glucagon
Inactive Inactive (GLP-1)
GLP-1 GIP

‘Adapted from: Drucker D). Cell Metab. 2006;3:153-65.

The actions of GLP-1: pancreatic effects

GLP-1 secreted
upon the inge:
of food

¥ Gastric emptying
Promote satiety
a-cells:

4 Postprandial
glucagon secretion

p-cells:
Enhances glucose-dependent
insulin secretion

Baggio LL, et al. Gastroenterology. 2007;132(6):2131-57. Lovshin JA, Drucker D). Nat Rev Endocrinol.
2009;5:262-9,

The actions of GLP-1: extrapancreatic
effects

GLP-1 secreted upon
the ingestion of food

\ Promotes satiety and

reduces appetite

Liver:
+Glucagon reduces
hepatic glucose output

Stomach:
Helps regulate
gastric emptying

Baggio LL, et al. Gastroenterology. 2007;132(6):2131-57. Lovshin JA, Drucker D). Nat Rev Endocrinol
2009;5:262-9.

148 2012 tiEtUNZZEIES| 27 SHEES]




ARA RO TR U HZE OFA| 27

H/ g+

Physiological sites of incretin
action

*'\ Heart
- Potential Gastric
neuroprotection emptying
Appetite
Stomach
Potential ————
cardioprotection \
1 Glucose production
Insulin sensitivity Insulin
(indirect) . biosynthesis
p-cell
§ . proliferation
Insulin secretion e
i -cel
\ l Glucagon secretion l apoptosis
GLP-1 actions in peripheral tissues
May act directly on the endocrine pancreas, heart, stomach and brain,
whereas the actions on liver and muscle are indirect

Drucker D). Cell Metab. 2006;3:153-65.

TYPE 2 DIABETES-THE WAY
FORWARDD>

Saxagliptin clinical

development programme

& Bristol-Myers Squibb AstraZeneca

Study Design:
+ Randomised, double-blind, controlled, parallel-arm, multicentre

+  Placebo lead-in followed by 24-week short-term period with controlled long-term
extensions blinded to both site and subject

«  Provision for rescue medication (MET or PIO), discontinuation based on pre-
specified glycaemic criteria

Inclusion criteria
*  Men and women, aged 18-77 years

+ HbA,:Add-onto MET  7.0-10.0%
Add-on to SU 7.5-10.0%
Add-ontoTZD  7.0-105%

Exclusion criteria
+  Significant cardiovascular event within 6 months
+  Congestive heart failure (NYHA Class Ill and IV or LVEF <40%)

L ( ised status, liti
and haematologlcal function

on screening tests of hepatic, renal

MET: Metformin; PIO: su: T20: INYHA: New York Heart Association

1. Defronzo RA, et al. Diabetes Care. 2009;32:1649-55. 2. Chacra AR, et al. Int J Clin Pract. 2009;63:1395-

406. 3. Hollander P, et al. J Clin Endocrinol Metab. 2009;94(12):4810-9.

+  Primary endpoint
— Change in HbA,, from baseline to Week 24 of double-blind treatment
+  Secondary endpoints
— Proportion of subjects achieving a therapeutic glycaemic response defined as HbA,,
<7% at Week 24
- Change from baseline to Week 24 in the area under the curve from
0 to 180 minutes for PPG response to an oral glucose tolerance test
- Change from baseline to Week 24 in FPG

dnai I

Efficacy endp were d prior to initi

of rescue therapy

FPG: Fasting Plasma Glucose; PPG: Postprandial Plasma Glucose.

1. Defronzo RA, et al. Diabetes Care. 2000;32:1649-55. 2. Chacra AR, et al. Int J Clin Pract. 2009;63:1395-
406. 3. Hollander P, et al. J Clin Endocrinol Metab. 2009;94(12):4810-9.

| Saxagliptin clinical
‘ efficacy

& Bristol-Myers Squibb AswaZeneca/é

Adjusted mean change from baseline in FPG for saxagliptin vs placebo

|Short-term Period SAXA5mg (n) | Control (n) Ty
(-011) 105 92 - 4
-14.0
(-038) 71 71
to MET (-014) 187 176 23
Add-on “10.3
therapy to SU (-040) 252 265
to TZD (-013) 185 181 -
SAXA 5 mg
+ MET (n) MET (n)
ey (-039) 31s 320 125

-30 -25 20 <15 <10 -5 0 5
Difference in FPG (mg/dL)

Comb: Combination; FPG: Fasting plasma glucose; LOCF: Last observation carried forward; MET: Metformin; SAXA: Saxagliptin;
SU: Sulphonylureas TZD: Thiazolicinediones.

1. Saxagliptin, P Endocrinaloglc and Metabollc Drugs Adiscry Comeittas Brfing Document for Al
2009 Mesting: NDA 22-350. Available
24220100 Bl b Accecsed: 5 May 2011
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Adjusted mean change from baseline in 120-minute PPG for saxagliptin vs placebo!
1 —

|Sh0rt—term period SAXA5mg (n) | Control (n) D'““-"*’Eg@;;"é‘;f““”"
(-011) 84 71 S
-30.50
(-038) 47 a7
to MET (-014) 155 135 “a0.30
Add-on “a1.70
therapy to SU (-040) 202 206 ——
to TZD (-013) 134 127 -50.00
SAXA 5 mg
+ MET (n) MET (n)
5&‘.‘.‘.1'.2#'"" (-039) 146 141 -41.10

70 60 -50 -40 -30 -20 -10 0 10
Difference in 120-min PPG Conc (mg/dL)
mb: Combination; LOCF: Last Observation Carried Forward; MET: Metformin; PPG: Postprandial Plasma Glucose; SAXA:
Saxagiiptin; SU: Sulphonylureas; TZ0: Thiazoliinedions

1, Saxaglptin, FOA's Endocrnologic and Metabic Drugs Aduisary. Commites Brefing Document or April
A 22-350. Available at: http://
4422b1-02-Bristol.pdf. Accessed: 5 May

Saxagliptin provides sustained glycaemic benefits when
added to metformin over 102 weeks?!

Mean change from baseline in HbA, . (LOCF)

L] SAXA5mg + MET [ PBO + MET

0.4
0.2
W 00
H Baseline HbA,: 8.0 - 8.1%
2 Diabetes duration: 6.3 - 6.7 years
< -0.2
g
T -04
-0.6
EL 4 812 20 30 37 50 63 76 89 102
Patients: s
SAXA5mg + MET | 191 | [1a6 | 116 [ 99 [ 8 [ 70 | ss | 25|
PBO + MET [ 179 ] [1aa [ 72 [ 6o [ s2 [ 33 [ 25 [ 15]

MET: Metformin; PBO: Placebo; SAXA: Saxagliptin; LOCF: Last observation carried forward.

1. Ravichandran S, et al. Diabetologia 2009; 52(Suppl. 1):S60 [Abstract 132], Presented as an Oral
Lot 1 et Rar ot o0 D e hr i et e Wi, Mol Bt
2009 [Presentation no. 132]

Saxagliptin vs SU as add-on to metformint

Study design
* N 120
52-week*, randomised, parallel LibAy, »65 - 100%
group, active-controlled, Stable dose of

double-blind, international,

MET
(21500 mg) for 28 weeks
multicentre trial (N=858)
*  Primary endpoint

— Change from baseline in _

HbA,, (non-inferiority") Double-blind
« Saxagliptin 5 mg added

GPZ 5-20 d
to metformin vs glipizide 5-20 : WA

(n=430)
mg (uptitrated as needed)
Week -2 o 18 52%
[ 18 weeks GPZ titration ]

*Followed by another 52-week, long-term period (ongoing)

The tested hypothesis: MET+ SAXA s non-nfarior to MET +GPZ if upper confidence limit o diference in adjusted HbA,: change from
baseline to week 52 is

O Gt MET: matformi; PBO: placebo; SAXA: saxaglptin; T2D: type 2 diabetes.

1. Goke B, et al. Int J Clin Pract. 2010;64(12):1619-31.

Saxagliptin is non-inferior to SU in lowering
HbA,. as an add-on to metformin at 52 weeks!
Adjusted mean change in HbA,  from baseline (PP analysis set)

Mean Baseline HbA,::  7.5% 7.5%

0.0
w -0.25 |
"
+
g
< .00
<
3
4
-0.75 |
-0.74
-0.80
Non-inferior
-1.00 b
MET + SAXA MET + GPZ
(n=293) (n=293)

ET+SAXA was considered norinferior to MET-+GPZ if upper confidence limit o difference n adjusted Hb, change from
baselne to wesk 52 w:
oy peatocsl CPE. glmvide; $80: placabo; MET: metformin; SAXA: saxagliptn.

1. Goke B, et al. Int ] Clin Pract. 2010;64(12):1619-31.

Significantly fewer patients experience hypoglycaemia
with saxagliptin vs SU as add-on to metformint

Proportion of i with =1 hyp
at Week 52 (safety analysus set)

50 -
36.! 3°/o
p<0.0001
40 |
3]
ﬂ
T 30
2
=
g 20}
&
10 | 3.0%
o el
MET + SAXA MET + GPZ
(n=428) (n=430)

Severe hypoglycaemic events or events requiring medical assistance
ali

CI: confidence interval; GPZ: glipizide; MET: metformin; SAXA: saxagliptin.

1. Goke B, etal. Int J Clin Pract. 2010;64(12):1619-31

Difference in weight change was significant between
saxagliptin vs SU as add-on to metformint

Adjusted mean change in body weight from baseline
to Week 52 (safety analysis set)

18 L1
p<0.0001 I
w 1.0
n
“
c 0.5
<
5 o
]
=
Z -05
8
o
-1.0
-1.5 -1.
MET + SAXA MET + GPZ
(n=428) (n=430)

GPZ: dlipizide; MET: metformin; SAXA: saxagliptin.

1. Goke B, et al. Int ) Clin Pract. 2010;64(12):1619-31.
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Summary of efficacyl-
Saxagliptin 5 mg, when added to metformin, sulphoflylurea or
thiazolidinedione, provides comprehensive glycaemic control through
consistent, clinically meaningful and significant reductions in:

- HbA,

- PPG

- FPG
The risk of hypogl¥caemia with saxagliptin 5 mg is similar to placebo
with no or minimal impact on weight
As add-on to metformin §a_xag|ir)tin 5 mg is non-inferior to SU in
lowering HbA; with significantly less hypoglycaemia and a beneficial
effect on weight
The addition of saxagliptin 5 mg to metformin provides sustained
glycaemic benefits over 102 weeks
Saxagliptin 5 m? also provides siﬂniﬁcant blood glucose-lowering
efficacy in initial combination with metformin over 76 weeks

1. DeFronzo RA, et al. Diabetes Care. 2009;32:1649-55. 2. Chacra AR, et al. Int J Clin Pract. 2009;63:1395-

o
6. 3. Hollander P, et al. J Clin Endocrinol Metab. 2009;94(12):4810-9. 4. Goke B, et al. Int J Clin Pract.
2010;64(12):1619-31. 5. Ravichandran et al. Diabetologia 2009; 52(Suppl. 1):560.

4
AstraZeneca £

& Bristol-Myers Squibb

Overall summary of adverse
events

Placebo-controlled pooled population
(short-term period including rescue therapy)

-
Percentage of subjects

SAXA SAXA SAXA

2.5mg 5mg 10 mg All SAXA PBO

(n=882) (n=882) (n=279) (n=2043) (n=799)
At least one AE 72.0 72.2 76.7 72.7 70.6
Deaths 0.2 [} 0 <0.1 0.3
At least one SAE 3.5 3.4 2.5 3.3 3.4
Discontinuations
due to AEs 2.2 3.3 3.9 2.9 1.8

AE: Adverse event; PBO: Placebo; SAE: Serious adverse event; SAXA: Saxagliptin;

Saxagliptin, FDA's Endocrinologic and Metabolic Drugs Advisory Committee Briefing Document for April
2009 Meeting: NDA 22-350. Available at: ity fd HRMS/DOCKETS/ac/09,
4422b1-02-Bristol.p. Accessed: 5 May 2011

General safety and tolerability
profile

« Saxagliptin was well-tolerated at all doses studied in Phase 3
trials over 24 weeks and in addition to metformin over 102
weeks

« The risk of hypoglycaemia with saxagliptin 5 mg was similar
to placebo

« Saxagliptin had a neutral impact on weight

« There were no changes in lipid parameters, blood pressure
or heart rate

- No hepatic, pancreatic, skeletal myopathy, or renal safety
signals have been identified

« No evidence of clinically meaningful effects on haematological
or blood chemistry parameters was detected

‘Saxagliptin, FDA's Endocrinologic and Metabolic Drugs Advisory Committes Briefing Document for April 2009
Mesting: NDA 22-350. Available at: http: fda.gov/OHRMS/DOCKETS,
Bristol.pdf. Accessed: 5 May 2011

FDA guidance on CV safety

In December 2008, the FDA recommended that new drugs for type 2

diabetes must generate data demonstrating they are not associated with

an unacceptable increase in CV risk

Phase 2 and 3 studies need to be designed to allow reliable meta-

analysis of CV events

— Independent blinded adjudication committee for CV events which
should include cardiovascular mortality, myocardial infarction, and
stroke, and can include hospitalization for acute coronary syndrome
urgent revascularisation procedures, and possibly other endpoints

— Include high-risk patients

FDA. Guidance for Industry. Diabetes Mellitus — Evaluating Cardiovascular Risk in New Antidiabetic Therapies
to Treat Type 2 Diabetes. December 2008. Available at:

http: fda,gov/downloads/D o,
Accessed : 12 Nov, 2010,

Summary of efficacy and safety

Saxagliptin 5 mg:

« Provides comprehensive glycaemic control through consistent, clinically
meaningful and statistically significant reductions in HbA,., PPG and FPG

« Provides a favourable safety and tolerability profile with a low risk of
hypoglycaemia and no or minimal differences in weight change

«  Provides reassurance on cardiovascular safety with no CV safety signal
identified in the retrospective analysis of a large Phase 2b/3 clinical trial
population

« Offers a treatment option with a favourable benefit/risk profile for
people with type 2 diabetes who are not at glycaemic goal
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Saxagliptin in special

populations

& Bristol-Myers Squibb mraZeneca'%

Saxagliptin in renal impairment

+ Dosing in patients with type 2 diabetes and renal impairment:!

- Mild renal impairment (CrCl >50 to <80 mi/min): 5 mg/day
- Moderate renal impairment (CrCl 230 to <50 ml/min): 2.5 mg/day
- Severe renal impairment (CrCl <30 mi/min)t: 2.5 mg/day

In this patient population saxagliptin is generally well tolerated with a
safety profile comparable to placebo?

No meaningful changes in renal function parameters have been
observed?

1. Saxagliptin, Summary of Product Characteristics. 2. Nowicki M, et al. Diabetes Obes Metab.
2011;13(6):523-32
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