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3. LAOs and SAO in chronic pain management

—

Ao Eo] vrera el At sk FRAE AuE o A4 R, JEAY onset, XE&I AEAE
A 52 theFst opioid agonist Tl S-S A
S

T3 LAOS SAO & F 3hE "sllof stth. LAOT Al #-8-3h= opioidE @31 methadone, levorphanol 5©]

LAOY] oF=-5H|3He 5A4& SAO Hlsl] Atz o s oF A NieE &
A8k =, LAOE €3e S5ds F48FAL, non-opioid X5 270
A7 A5e] & 284S 7RITE 28y oke o e it 1= oFebH,
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fentanyl:>- opioidE AHE-EEA] A A Zol|7 F7]eh= AS Foof it}
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4. relative efficacy of LAOs and SAOs in long—term treatment
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Diabetes C

“T2DM represents ~90%-95% of cases (Centers for Disease Control and Prevention. National Diabetes Fact Sheet, 2005. Atlanta, Ga: US Department
of Health and Human Services; 2005.
Adapted from International Diabetes Federation. Diabetes Atlas. 2nd ed. 2003; 3rd ed. 2006.

‘r
)

Global prevalence of diabetes, 2007
u >20% B 14%20% W 10%14% W 8%-10%
B 6%8% N 4%-6% <4%
Diabetes C
“T2DM represents ~90%-95% of cases (Centers for Disease Control

and Prevention. National Diabetes Fact Sheet, 2005
Aflanta, Ga: US Department of Health and Human Services; 2005

OlAIO =8 2t = REE

No. (Millions) With Diabetes

Country in 20- to 79-Year Age Group
(% of Population)

India 40.9 (6.2%)
Malaysia 1.5(9.9%)
China 39.8 (4.3%)
Thailand .2 (7.2%)

Indonesia 2.9 (2.0%)
Australia 0.9 (6.4%)
Korea 3.9 (7.6%)
Singapore 0.4 (11.9%)
Taiwan 0.8 (5.7%)
Japan 7.0 (7.2%)

)
‘Adapted from International Diabetes Federation. Diabetes Atlas. 2nd ed. 2003; 3rd ed. 2006
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Diabetes Can Cause Problems in Many Parts of the
Body: What Problems Can You Look For?

Heart:
+ Chest pain
* Shortness of breath
* Fast heart beat
+ May not have any symptoms

Eyes:
* Blurred vision/ vision
loss

Kidneys:
+ Swelling in feet and legs

« Increase in blood pressure
Nerves:

+ Unusual sensations:
tingling, burning, numbness,
or shooting pain
+ Problems with digestion
+ Sexual dysfunction

Blood Vessels:
+ Slow healing of wounds

American Diabetes Association. Diabotes Care. 2010;33(suppl 1):$11-61

Diabetes “ABCs”

A for A1C Test
B for Blood Pressure

C for Cholesterol

K ABCs. (A1
ttp:ind Accessed 30 April 2010,

Checking Both A1C and Blood Sugar
Is Important

Home Monitoring

« Reflects average blood sugar for past of Blood 3ugar
few months
+ If at goal, check twice
ayear*
“Ifnot at goal o f reatment changes,
check more often (eg, every 3 months). l
Checking both A1C and blood sugar
helps assess diabetes control
Diabet i 1):511-561.

How Does A1C Compare with Blood
Sugar Readings?

Average Blood

ALC (%) Sugar* (mg/dL) y-
6 126 |
7 154
8 183
9 212 [ o=
y =
10 240
~
11 269
12 208 |‘
“ADAtargtfasting sugar leve: 70-130 mgidL L
o Diabets " : 1s11-861

Criteria for the diagnosis of diabetes

1. A1C 6.5%. The test should be performed in a laboratory using a method
that is NGSP certified and standardized to the DCCT assay.*

OR

2. FPG 126 mg/dl (7.0 mmol/l). Fasting is defined as no caloric intake for at
least8 h.*

OR

3. Two-hour plasma glucose 200 mg/dl (11.1 mmol/l) during an OGTT.

The test should be performed as described by the World Health

load containing the equivalent of 75 g

anhydrous glucose dissOrganization, using a glucose olved in water.*

OR

4. n a patient with classic symptoms of hyperglycemia or hyperglycemic
crisis, a random plasma glucose 200 mg/dl (11.1 mmolll).

*In the absence of unequivocal hyperglycemia, criteria 1—3 should be confirmed
by repeat testing.

Use of A1C to diagnose diabetes

= A1C26.5% -> diagnostic cut value

= Method certified by National Glycohemoglobin Standardization
Program (NGSP)

= Relationship between A1C and the risk of retinopathy is similar to

glucose based tests
= Abnormal RBC turnover -> Can’t use A1C
= Rapidly evolving diabetes -> Can’t use A1C

= Practicality>low sensitivity of A1C -> Useful
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Use of A1C to diagnose diabetes

= |f+-> Repeat test for conformation

= [frepeat + -> Diagnose diabetes

= [frepeat - -> after 3-6 months F/U test

= |f two different tests are discordant(A1C+, FPG-)

-> Repeat + test and diagnose diabetes based on

Categories of increased risk for
diabetes

* FPG 100-125 mg/d! (5.6-6.9 mmolll) [IFG]

= 2-h PG on the 75-g OGTT 140-199 mg/dl (7.8-11.0
mmol/l) IGT

= A1C5.7-6.4%

*For all three tests, risk is continuous, extending
below the lower limit of the range and becoming
disproportionately greater at higher ends of the

confirmation test range.
Medication Options for Korean Diabetic Patients:
Korean Diabetic Patients Treatment Period
. -Ey SETHUSUNA UN = Uad Us APUT PN W8 . i g - -
anss IS el A as
wusr [ anen s .
e T Y o v aua u
ax oecon [ uo o oo | ES a0
Erppemy e ey @5 "
PP s Ry — E T w 2
s e R @ o S SE s 2
wy o [ 22 wa o sco [EEIEEEE ap ]
ey T —— 2
wn o R e e oo [ = s

&2 J| ZWI {7 TFT 2304, Diabetes in Korea 2007

5% )| ZBHATTFT 2 2A, Diabetes in Korea 2007

Low Examination Rate of Korean Diabetic Patients: HbA1c

100

£23328

I SR 7%

54,
&Y 1] Ay
Hg

-
=% BN
= B
28

2Y|E

&8 I\ REHARTFT & DA, Diabetes in Korea 2007

Korean Diabetic Patients Target Achievement Rate:

HbA1c, BP, LDL
58.6
_ 50
#
g do 40.3 383
s
& 2
20 1.0
0
? HbAlc({7% BR{130/80mmHg  BP({140/90mmHg  LOL{100mg/dL

o AR REN TEEH

BIT12) BB
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M=z BHH S=Ho %= Y /

Burden of Diabetic Complications FZE2 AN L(Islet cell) O] &
of diabetic icati Ci to diabetic subjects
Fewer a-cells
10.10 B-cells Hypertrophy
> :
Insufficient Excessive
s.08 Insulin ™", Glucagon
_'_:; ----....._............ +
6.06 - d ety
b . HGO
4.0a | Glucose 1
Uptake Q
2.02
[+ ]
HGO=hepatic glucose output
Diabetes in Korea, 2007| Adapted from Ohneda A, et al. J Clin Endocrinol Metab. 1978; 46: 504-510; Gomis R, et al. Diabetes Res Clin Pract. 1989; 6: 191-198.
ctL T x|
SRR PN INES S ZIEH0 A2 HbA1C ALS
G'VC;"GXfO”tm' =5 = HbA1C 26.5% O| A0 &z &I
C .U% - =
. HIE HAZ2 E5F 8K
Preprandial plasma 70-130 mgldL 2= Hbi']C SALE S& =
glucose « ZO SHO0| U_LHM FPG >200 mg/dL €I
Postprandial plasma <180 mg/dL A SIKS 28t Al 22O
glucose * HbATC ZAFS & 4 gl= ALEH0I2tE J| =0
Blood pressure <130/80 mmHg >4 L= =
Cipids Eﬂl’g Olo
LDL-Cholesterol <100 mg/dL (<70 mg/dL) » AMBUME Al & As ZAFE-0| Ot
Triglycerides <150 mg/dL G M AN 2R STHZ HbA1c 26.0% =
HDL Men:>40 mg/dL; =H
Women: >50 mg/dL = = = =
— 2 * HbATc: BDI2H Y +X SHOA = Y
Aspirin therapy Adults, age of 30—40 y o o= = A2 & A 0|0 = = .
Smoking cessation Universal BOHES _O|_—\ Yl ___.,l & T M—D:i_v O|':.— S0=
AMZHIE XHE Ots SHXH0IH S0 Hel s ALY
Diabetes Care 2009:29:S10 July 2009, International Committee, American Diabetes ion & Diabetes
CIL B = e =R Normal Insulin Secretion
HolYEY SN 898 =2
* HbA1cE 7% 0lotE & =0 DN EAE S,
=2 A
MABESE = = UL Meal Meal Meal
ol A2 HI2 & HbA1cSl RHEE7%0ICH(A) 5 | | |
:E) 507 Bolus insulin needs
_ B = 40
» G0l MHE F HbAlc & 7% 0I6t2 E 20 |
AEOIH HE2 SYS /g2 =22 = UL E 2 4
(DCCT & UKPDS ¢4 E S1&G0f =X 214) E Basal Insulin Needs b
5]
(22 8Es A4S 26X 2y 2ol S5 il
0 2 4 6 8 10 12 14 16 18 20 22 24
HbA1cll SHE=7%0ICH (B) Hours
Kendall DM. N Engl J Med 322:898, 1990
(27 Z ; Korean J Fam Med. Vol. 30, No. 3 Suppl 2009, DIABETES CARE, VOLUME 32, SUPPLEMENT 1, JANUARY 2009) Copyright 2000 International Disbetes Center, Minneapofis, MN, USA
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Bolus Insulin

Lispro (Humalog) <15 min 0.5-1.5h 2h

Aspart (Novolog) <15 min 0.5-1.5h 2h

Glulisine (Apidra) <15 min 0.5-1.5h 2h

Regular 30-60 min 2-3h 4 h (next meal)
Basal Insulin

Glargine (Lantus) ~1h peakless 10-12h
Determir (Levemir) 1-2g peakless 10-12h

NPH 2-4h 6-10h 8-12h
Mixtures

70/25 NPL/Lispro <15 min Dual

50/50 NPL/Lispro <15 min Dual

70/30 NPA/Aspart <15 min Dual

70/30 NPH/Regular 0.5-1h Dual

Insulin Time Action Curves

Rapid (Lispro, Aspart, Apidra)

Short (Regular)
Intermediate (NPH)

Long (Glargine, Levemir)

Relative Insulin Effect

Time (Hours)

Type 1 Diabetes: Insulin Adjustments

= Mealtime (prandial) insulin dose based on:
* Insulin-to-carbohydrate ratios

+ Correction factor (supplemental dose): uses the 1800
(Ij?ule for rapid-acting insulin to add to mealtime insulin
oses

» 1800 — total daily insulin dose = blood glucose |
from 1 unit of rapid-acting insulin

* Example

+ 1800 + 60 units = 30 mg/dL

* 150-180 mg/dL +1 unit of rapid-acting insulin
* 180-210 mg/dL +2 units

» 210-240 mg/dL +3 units

* 240-270 mg/dL +4 units

+ 270-300 mg/dL +5 units

Type 2 Diabetes: A Progressive Disease

BG remains normal until insulin deficiency

35 *Postprandial glucos
Glucose 30
(mg/dL) %g Fasting glucose
15
10i
25 Insulin resistance
% 20
Relative 15 \ ’
0 yl
to Normal 100 =Y
50| diabetes | B-cell dysfunction Insulin level
-0 -5 0 5 10 15 20 25 30
Years
* Post Prandial = 1-2 h ppg
Bergenstal RM et al. Management of Type 2 Diabetes in i A4th Edition; Phil ia, 2001

Type 2 Diabetes: A Progressive Disease

Diabetes: insulin
Deficiency

N 28 gk EHOE It &2 /8 I &

—

DPP-4 inhibitors

Prolong GLP-1 action leading to improved
pancreatic islet glucose sensing, increase
glucose uptake

GLP-1 analogues
Improve pancreatic islet glucose sensing,
slow gastric emptying, improve satiety

Thiazolidinediones
Decrease lipolysis in
\h_{’— adipose tissue, increase
/ glucose uptake in skeletal
“‘l muscle and decrease

glucose production in liver

Biguanides

Increase glucose uptake
and decreases hepatic
glucose production

Sulfonylureas
Increase insulin secretion
from pancreatic p-cells

a-glucosidase inhibitors
Delay intestinal carbohydrate
absorption

Glinides
Increase insulin secretion
from pancreatic p-cells

! like peptide-1; T2DM=type 2 diabetes mellitus
Adapted from Cheng AY, Fantus 1G. CMAJ. 2005; 172: 213-226,
Ahrén B, Foley JE. Int J Clin Pract 2008; 62: 8-14.
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M2 HHE F=Eo o=

H 28 2= XZA N 28 & XIZAl

Class ‘ Route | Example ‘ Action | Alc
Class Route Example Action |A1C
Insulin Increasing:
Sulfonylureas Oral Glyburide, glipizide, | 1 Insulin 1-2% Other Target Actions:
glimepiride - - - - 29
Non-sulfonylurea Oral Repaglinide, 1 Insulin 11.5% Biguanides Oral Metformin | Hepatic | %
secretagogues nateglinide glucose output;
1 Insulin
Insulin Injection 1 Insulin resistance
GLP-1 agonists | Injection | Exenatide 1 Insulin 1%
| Glucagon Alpha- Oral Acarbose, | CHO 5-1%
| Gastric emptying glucosidase miglitol absorption
1 Satiety inhibitors
-4 inhibi i ipti Insulin 6-.8%
DDP-4 inhibitors | Oral Sl|tagl|;?tlr? IGIuca on Thiazolidine- Oral Pioglitazone, | Insulin 1-1.5%
Vildagliptin 9 . ha .
diones rosiglitazone resistance
GLP = glucagon-like peptide
DPP = dipeptidyl peptidase

Inzucchi, 2009

M 28 &k XZ Al H 2" & XEX

ARFERHBIR) o

s 2 st Zolia
8 AYELHBI) P B
7 sullonylurea 7A(21a2! 24| 571) sy {pop) Hes -
Glibenclamide 10mg ' . ———— A =
e e Thiazolidinedione #|(2l&2! xgHy Zt4)
BMI <30kg/m? FHES EE HEMS, ol i S HEMS ASFHNYHARR 34)A 27
(i) 2M9 b 140250 mg/dLoIL (aiAlRo| 361, AVEECr>2.0mg/dL) Az 9 | ermermroamon | ot e O,
Glipizide 10mg Rosiclia z SFT 2AS 7 B = |? &2
e e osiglitazone mg MEA| Fo| 23
V Meglitinide 7 (1&2! 2] Z71) 'ct—glucosidase inhibitor 7| (& &4 Z4)
Miiglinide = Acarbose 300mg “'Eﬂ‘é*l 2R <B%, 2 B oE muE
R S AEME Vogibose = NE D8 180~225ma/dl. AEEHCr>20mg/dL), ZHIE, EEY BEE
Nateglrids SOl (47 R 215 il ErolME SAE TR
Repaglinde 4mg ¥ DPP-4 inhibitor #|(GLP1, GP SE9X))
7" Biguanide Z(HA84 xf5h) Stagliptin 100mg _ _
" RS Vildagliptin 100mg
Metorrin Zopl (PG ikio-2s0 o/l 91, AIBHCr>1 5mg/cl (), Cr>14mg/dL (o),
128 =y ant ATkl 895 U FolHe
* GLP-1: Glucagon-Like Peptide 1, GIP : Gl dependent

BMI : Body Mass Index, FPG : Fasting Plasma Glucose

+WHO(DDD): S0l FXES X0l &

ot 8 AoZ MR
XES2E DDD OHE & 20 HE & xtol SH(l

= D 245H040F B Harrison’s Principles of Internal Medicine 17th Edition, Cecil medicine 23rd

gz
Lt

?K
ol,

01 2(ADA)- R 2 (EASD)

SEC XN 21T = =
=S 4= 7= Sz sg M X&E (2008 9¢€)
ADA! ACE? IDF3 I Lifestyle + metformin I
HbA1c <7.0% <6.5% <6.5% }
(general goa) “
Preprandial 70-130 mg/dL <110 mg/dL <110 mg/dL | As%d| | fdd | | Add |

capillary plasma
glucose

Peak postprandial <180 mg/dL <140 mg/dL <145 mg/dL
llary pl
capilary plasma (<10.0mmolll)  (<7.7mmolll)  (<8.0 mmoliL)

(3.9-7.2 mmollL) (<6.0 mmol/L)  (<6.0 mmollL)

Intensify

Add Add
insulin

12D insulin

glucose
v
ACE=American College of Endocrinology; ADA=American Diabetes Association; HbAlc=hemoglobin Alc; IDF=International Further intensify insulin or add Metformin
Diabetes Federation insulin + metformin = TZD
Adapted from: 'ADA / EASD consensus statement: Nathan DM, et al. Diabetes Care. 32:193-203; st
>American Association of Clinical Endocrinologists, American College of Endocrinology: Endocr Pract. 2002; 8 (Suppl 1): 5115 TZDthisealidinadione Nathan et al. Diabetes Care 2008;31:173-5

*International Diabetes Federation. Global Guideline for Type 2 Diabetes. Brussels: International Diabetes Federation; 2005.
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0| =(ADA)- S & (EASD)
E

Sngats Mz Xa (20084 11&)
| Lifestyle + metformin |
e ] [ ] 2] | [ ]

B

= less validated

SU = sulfonylurea

TZD = thiazolidinedione

v

Add insulin, further intensify insulin or
add insulin + metformin + TZD

Metformin

Nathan et al. Diabetes Care 2008;31:173-5; W.E.

Schmidt, personal opinion

01=(ADA) -2 & (EASD)
S=gsets A2 X3 (2009)

Tier 1 : Well-validated core therapies

Lifestyle + Metformin Lifestyle + Metformin

+
At diagnosis Basal insulin Intensive insulin
Lifestyle

+ %=

Metformin Lifestyle + Metformin
+

| Sulfonylurea

STEP 1 STEP 2 STEP 3

Tier 2 : Less well-validated core therapies

Lifestyle + Metiormin Lifestyle + Metformin
+

Pioglitazone

No Hypoglycemia P\ogh'fzone
Oedema / CHF
Bone loss Sulfonylurea

-

Lifestyle + Metformin
+

GLP-1 agonist Lifestle + Melformin
No Hypoglycemia I
Weight loss Basal Insulin
Nausea / vomiting

Df WEO0ICH Y& s X2 S 23t
OH 3JH@ 2lzh 22 Al HbAIC S &AL HbAIC is <7% & 01 Of 6JH&
HbAICis <7%2l 2 XIZ YYS ¥

YR el
HoA, <6.5%

6.5%<HbA<T7.5%

7.5%<HbA<85%

8.5%<HbA,<10.5%

HbA>10.5%

MET : Metformin, SU : Sulionylurea, aGl :

1]

AERY X

1 %2 At Bl
AEH YA DY o AME ST JIMOR HoAle 1M 5%YA Tt
T

e ygan ox  © ES2UA VET SU, oGl MGT 3
5 gged ny

EE SAlol HE2Y

127 2 SLIERSHD 828 X%

q 2~ % SYE 280 =55 n 2 72 Yelaws 13
. (SU = MGT) + (MET £ T2D &= oGl)
¥ (SU &= MGT) + MET +TZD
N TZD + MET
= s 8(lved dose) S|
N 20| UlatHs 24 2183 SAR £ EEEprenied)
2 olazl HHE AIg7ts
USE NEA TDEERYE Hxlel HelS TPt SEH A2

= BHHL AR
E 2w 27| WEQHoIM 7128 ZHSY UHE & o Lsst0] AR

= 710 3= U A5 SEAIS Zotolol e 04 Es 4

(AR

FAHI2L YAIZIE &8l KA E= NPH

o~ Glucosidase Inhibitor, MGT : Megltinide, TZD : Thiazolidinedione, INS  Insulin

(L8 = 31 3] &2 XIE(2007))

| psevgneany |

Recommended Guideline for T2DM Treatment in Korea

HbA1lc: 6.5~7.5% HbA1c: 7.5~8.5% HbA1c: 8.5~10.5% HbA1lc: 10.5% 014

stay olapey

Met or
+ | TDor
AGI

met | su | met | Al Metor
MGt

MGT+ME

su M T+1ZD

TZD+ Met, TZD +SU, SU + Met
(fixed dose comb.)

(x. TENOTAE 313\
QBB SAN EE 28E

(Premixed) 2 @2l Xl HI
A8at 4 ULk

Lol s E L e -
SUBESISYE 2 pRR- B USSR il 1asd0laR At
ey e hNaanic el T olwel RAH
Jdedageis Sl e
R LTS ] R TOIME AN S=nmdunsde
SEY RN RE 39 o @St O=5l0) B CEL 2 BHY KRR (RAR)
ELEEERCELS 4RI SO aec
segENsAm
FELd

eFHAMBUAS )

P ASNS. et & hFets) 2007

TZDs'-3 ==

inhibitors?

Meglitinides™ ===+

a-glucosidase

Z+ €Y Z6tAY HIEHE

'{%é‘-"‘._*)il 2 (7Y, EA), RUS (ESANED )]

{naz nz20) 0sens)

RESOH 85, A2 H, 2 (pioglitazone, rosiglitazone)

412 31 ¥ (rosiglitazone)

TN RRS(YLY, QM)]

“Role uncertain

“Buse JB.
Diabe
Information.

"Inzucchi SE. JAMA. 20

287: 360-372; 2Avandia US Prescribing Information; *Dormandy JA, et

Incretin ... AP RRAB(RY, RE, M), HE S, WL (in add-
mimetics*8 on to SU)
CHF: heart failure; Gl i SU T2DM=type 2 diabetes mellitus; TZD=thiazolidinedione

al. Lancet. 2005; 366: 1279-1289;

2004; 27: 2628-2635; “DeFronzo RA, et al. Diabetes Care. 2005; 28: 1092-1100; Kendall DM, et al.
¢, 2005; 28: 1083-1091: "Kolterman OG, et al. Am J Health-Syst Pharm. 2005; 62: 173-181; *Byetta US Prescribing

37 € ZotHl AHZAl =2 ALE

Metformin s i AJls N 21, 24 TS AR B ]

SUs ...{:x_gan,(\_l@, 2E OIS W 8T AR T, NEE 2A ]

Meglitinides ----{nagxr, ME, 28 s WS BT A8 F2 J

1205 oed B8 2, 2T NEHE )
alucosidase [ =2 wae 80l A8 3T EIX 48 )

Exenatide

injectable S5 HES 55 AET I AS 59

Gl-gastrointestinal; SU=sulfonylurea; T2DM-type 2 diabetes mellitus; TZD=thiazolidinedione
From Glucophage [package insert]. Princeton, NJ: Bristol-Myers Squibb Company, 2004; Starlix [package insert]. East Andover, NJ:
Novartis Pharmaceuticals Corporation, 2004; Avandia [package insert]. Rescarch Triangle Park, NC: GlaxoSmithKline, 2006; Byetta
[package insert].

San Diego, CA: Amylin Pharmaceuticals, Inc, 2006.
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Newer Classes of Antidiabetes Therapies:
The Era of Incretin-based Therapies

Year of FDA Approval

Food and Drug Administration. accessdata.fda gov. Accessed 25 May 2010,

into the blood

Intestine

The body makes DPP-4/
an enzyme that rapidly
breaks down GLP-1 and GIP

GIP=glucose-dependent insuiinatropic polypeptide.

How Incretins Work

Food triggers the release of Jl» incretin hormones (GLP-1 and GIP) by the intestines

Pancreas

Blood

{ Glucagon

1 Insulin

1. Drucker DJ. Call Metab. 2006;3:153-165. 2. Aroda VR, Henry RR. cme medscape.com/viewariicle/474380_3.
sssed 24 June 2010. 3. Hinnen D, et al. J Am Board Fam Med. 2006;19.612-620.

Mechanism of DPP-4 Inhibitors

e

DPP-4 inhibitors
Block the action of DPP-4

DPP-4 rapidly breaks down GLP-1 and GIP
DPP-4

Hinnen D, et al. J Am Board Fam Med. 2006;19:612:620.

-

1. Hinnen D, etal. J Am Board Fam Mod. 2006;19:

Mechanism of GLP-

GLP-1 receptor agonists directly activate the GLP-1 receptor resulting in effects

similar to natural GLP-1 but are resistant to breakdown by DPP-4

1 Receptor Agonists

1. Reduce appetite

2. Slow down how quickly food leaves stomach
and make patients feel “full”

3. Help the pancreas make more insulin when
blood sugar is high

4. Help keep the liver from releasing too much
sugar into the blood

612.620. 2. Drucker DJ. Col Motab. 2006;3:153-165.

Glucose

GLP-1
3074 opw] =2k
3% (ileum)d] L-celle] £
dguizts) 28
YA A& (Metabolic clearance rate) :
12-13 %

b Pancreas:

? B-cell neogenesis
Growth,differentiaton Stomach: Motility 0 Hypoghalamus:
Appetite 4

L-cell
(ileum)

GLP-1[7-37]

GLP-1 [7-36 NH,]

GLP-1 I} GIP2 SAEH 0 &S
GLP-1 A gd =

ProGIP

GIP [1-42]

K-cell
(jejunum)

GLP-1=
Adapted from Drucker D.J. Diabetes Care. 2003; 26: 2029-2940,
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. GLP-1 Effects in Humans:

LP-1: An Important Incretin Hormon .
G po tincret e Glucoregulatory Role of Incretins
= Incretins

+ Two gut hormones that enhance postprandial insulin secretion'
= Incretin effect . : Brain:

+ Elucidated more than 40 years ago’ ﬁ,iﬁ:gseiiffﬁefﬁggg . P'?SZ‘J?:S:;':S{..Z"“

+ Based on the observation that similar elevations in plasma glucose resulted in

a greater insulin secretory response when glucose was administered orally
rather than intravenously’

Pancreas
acells:

Lowers Postprandial ~~

Pancreas lucagon secretion Y
* GLP- 8 cells: glucas s
+ Most clinically significant incretin’ Enhances glucose- == Liver: Rs

+ dependent insulin

Glucagon reduces
V 4 secretion

hepatic glucose output
Stomach:

Slows gastric
emptying

GLP-1 accounts fo -60"/ f ota lease after a meal

+ Important incretin hormone that regulates glucose metabolism?
+ Plays a key role in the incretin effect?

> > Restores first-phase
+ Secreted from L cells of the intestines?

insulin response

Data from: 1. Flint A, et al. J Clin Invest. 1998 5-520. 2. Larsson H, et al. Acta Physiol
GLP-1 = glucagon-like peptide 1

Scand. 1997;160:413-422. 3. Nauck MA, et al. Diabetologia. 1996;39:1546-1553. 4. Drucker DJ.
1. Mafong DD., et al. Pract Diabetol. 2009; 13-26. 2. Aronoff SL, et al. Diabetes Spectr. 2004;17:183-190. Diabetes. 1998;47:159-169.

A A = SIAM I I N —

Meal
= |nhibitor of Dipeptidyl Peptidase IV(DPP-4)

= DPP-4=GLP-12 =23l 5t EN -
= DPP-40il CHEH 2 KAl

> GLP-1 level2 &5

rr
ol

GLP-1 t,=1-2 min

elEgl2HIE &t

2292 2HIE 9Nl > EY 24, Ugs g4 o
inactive

FRE0It Jis

80% of poo

DPP. ptidase-4; GLP-
Adapted from Rothenberg P, et al. Diabetes. 2000; 49 (Suppl 1) A39. Abstract 160-OR.
Adapted from Deacon CF, et al. Diabetes. 1995; 44: 11261131

DPP-4 A Hl= QI Acl8l EdS e

Insulin:Glucagon H| 82 X & €Y X & A Exendin — 4
n—— ~ = Gila monster lizard2| EtH0IA 22
Increti ; - .
renst;r:nl:e ::'I';h,e”mpa'red [ﬁyperglycemia (39712 ot0| itz RAEE BIEIOIE
sucose diminished
. —-19) i
TGIucagon / GLP-12] stable peptide analogue

Activate GLP-1 receptor

s A2

7 /Tlnsulin \ 0.__||§E =HE =

Incretin =3|m0 2EHI= JtA
activity Improved islet Improved HT_E}'_ZTE 'ﬁ'g : g e
function lycemic col
1eoso prolonged \ 9’y =
{ Glucagon / . A
2| A= j|. 2 5l A2
DPP-4=dipeptidyl peptidase-4; T2DM=type 2 diabetes mellitus = C’AI E-I c!' & =

Adapted from Unger RH. Metabolism. 1974; 23: 581-593; Ahrén B. Curr Enzyme Inhib. 2005; 1: 65-73.
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Exenatide injection:
A GLP-1 Receptor Agonist

= Binds to and activates GLP-1 receptors
= Resistant to degradation by DPP-4, unlike GLP-1

= Metabolism and metabolites are well understood

Glucose Control and Weight Management

Therapeutic Options HbA1c <7% Weight
SFU'2 v 1
TZD% v 1
Insulin®6 v 1
MET? v —/v
v

DPP-4 inhibitor® -

|

1. Malone M. Ann Pharmacother. 2005;39:2046-2055. 2. Glucotrol PI. New York, NY: Pfizer Inc; 2010. 3. Actos PI. Deerfield, IL: Takeda Pharmaceuticals
Americalnc; 2009. 4. Avandia PI. Research Triangle Park, NC: GlaxoSmithKline; 2007. 5. Nathan DM, ot al. Diabefes Care. 2008;31:173-175. 6. Holman RR.
NEngl J Med. NJ: Merck

16-1730.7, . Princeton, NJ: 8. Januvia Pl.
‘and Company Inc; 2010. 9. Drucker DJ. J Clin Invest. 2007;117:24-32.10. Golay A. Int J Obes (Lond). 2008;32:61-72.

Exenatide injection Has 5 Key Actions

. . Exenatide Key Clinical
1-4
Organs 5 Benefits of Exenatide Results®

Enhances glucose-dependent
> insulin secretion
J’”‘/ Restores first-phase
R insulin response

3 Slows gastric emptying
=D

a Jecreases food intake*

Suppresses glucagon; reduces
glucose output

*This effect is postulated to be mediated through the central nervous system.
When BYETTA is used with an SFU, there is an increased risk of hypoglycaemia
1. Kolterman OG, et al. J Clin Endocrinol Metab. 2003;88:3082-3089. 2. Nielsen LL, et al. Regul Pept. 2004; 117:77-88. 3. Fehse F, et
al. J Clin Endocrinol Metab. 2005;90:5991-5997. 4. Blonde L, et al. Diabetes Obes Metab. 2006;8:436-447.
See g \d safety in this.

BYETTA in the T2D Treatment Continuum

jyetta Insulin therapy
Bk o
—

ral combination

theranies
Diet and exercise
* Would benefit from
weight loss
See i ibi ion and safety i ion included in

this presentation

Patient Who May Benefit From
Exenatide iniection
‘Gl 24t

454

43158cm, 8FH75kg, BMI30kg/m2
HbAlc : 7.7%

° Y9 BA UL SU + Met 02 A3 YIS
$750 BEIYS 243 R340 ol 444
o o] F7hste] AEAS W gt

R b e o e )

& Stk 2z o) A&y AwE AL

* el gRmELE,

Exenatide injection Is Easy to Initiate and Maintain

= After
BYETTA is easy to start and easy to maintain

ji First month For the duration of therapy

| 5 pg BID _ 10ugBID ;
(Besod on dea rporse) t

* Minimally invasive needle

* One pen lasts for a full month

* Dose twice daily, within 1 hour before the 2 main meals*
= No dosage adjustments based on meal size or exercise
= No additional glucose monitoring required

= After 1 month, switch to 10-ug pen

* At least 6 hours apart
ibing ion and safety i ion included in this
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7g HEIETIE 3 W
Ereratide FA 42l lo|Z A S DS S ) EXOP ORS! 22 JEO2 FOiA 2UT0IE
(B3 : viokleET 5) ol SULE ERRINIE § SIEIE olspl Robls FRNE AT TUE
Pl fEsS &

-of #-
1. oy
z= =% o= H0|
E27 oot F AME WESE #AR ﬁ%ﬂ"‘ﬁi EEB UEZEEY ¢
3= 2o g
1 BMI>30 kg/m2l HIQHEX} B

1insulin FAHHE £6HE & o= 81

2 sou
35 Y8 ¥ QIS Metiormin E=
Suionylurea 5 FHI80| T 150 A} HUS B PHEE B

+5ug: 9G000E  «¥0ug - 1070008

Effects of GLP-1 on the f Cell in Healthy
Subjects

G\’} Postprandlal
=3

GLP-1inT2D

9

GLP-1Is Cleaved and Inactivated by DPP-
4

BYETTA® (exenatide) injection: a GLP-1
Receptor Agonist
gt v ‘:O — p

Exem’ Exen;
a
Inlulln t”
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