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Reviews/Commentaries/ADA Statements

Management of Hyperglycemia in Type 2
Diabetes: A Consensus Algorithm for the
Initiation and Adjusiment of Therapy

A consensus statement from the American Diabetes Association and the
European Association for the Study of Diabetes 2006

Management of hyperglycemia in type 2 diabetes

| Lifestyle Intervention + Metformin |

o

Add Basal Insulin Add Sulfonylurea Add Glitazone
- Most effective - Least expensive - N hypoglycemia
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Intensify Insulin® I Add Glitazone™ t Add Basal Insulin® ‘ 1 Add Sulfonylurea” I

X’H’/”I Yes*

Add Basal or Intensify Insulin®
N
Intensive insulin|+ Metformin +/- Glitazone




La DM2 es una enfermedad progresiva: UKPDS 6-Year
Data

(y tampoco la terapia insulinica)

e Conventional
v Chlorpropamide

Los tratamientos clasicos no e

modifican la historia natural de il
la DM2

| os tratamientos clasicos

producen hipoglicemias,
ganancia ponderal, y
actualmente se discute su
seqguridad, y esto también es
valido para la insulina

HbA, . (Median %)

UKPDS. Lancet. 1998;352:854-865.



La funcion de la celula B disminuye a lo largo
del tiempo en pacientes con Diabetes Tipo 2
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La funcion de la celula B disminuye a lo largo
del tiempo en pacientes con Diabetes Tipo 2
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Bcell mass in T2 DM

-50%




The ideal antidiabetic drug

Longer durability of glucose control/efficacy
Agents that delay/prevent loss of 3-cell function
Agents that increase B-cell mass and function

Therapies that provide superior control of
postprandial glucose

Agents that do not cause increased weight gain,
and/or increase cardiovascular risk in any
manner

Agents that improve metabolic syndrome risk
factors

Agents that directly affect the progression of
diabetic complications



Acciones clasicas y nuevas de la molécula de
supervivencia GLP-1
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Baggio LL, Drucker DJ. Gastroenterology. 2007;132:2131-2157.



Structure of native GLP-1 and
two GLP-1 R agonists




Agonistas del Receptor GLP-1
de accion prolongada

Compuesto Formulacion Laboratorio

Exenatina (Byetta®)* 2/dia Lilly/Amylin
Liraglutida 1/dia Novo Nordisk
Exenatina LAR 1 /semana Lilly/Amylin
Taspoglutida (R1583) 1/semana Roche/Ipsen
Syncria (albiglutida) 1/semana GlaxoSmithKline
Lixisenatida (AVE0O10) 1/dia Sanofi-Aventis
PC_DACTM: exendina 4 1/3 semana ConjuChem
CIC-1134 1/semana ConjuChem
NN9535 (semaglutide) 1 /semana Novo Nordisk
NN9924 oral Novo Nordisk
LY2428757 Lilly
LY2199265 Lilly
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Plasma Exenatice CARNEACHES Sieady=Siale
Conecentraens\Withi 6= VWeeks

Treatment Period Follow-up Period
—_ =0 2.0 mg exenatide QW
TEI 450+ : 0.8 mg exenatide QW
S 400+ . M 10 pg exenatide BID
% 3504 (single dose)
'c - 0
% 300 !r.‘
250 \
2 4'“"
0 00
g 150 .
» 100 ,
(_U )
a 50 l
O ' ¥ ¥ ¥ v
(|) 1 3 6 9 12 15 18 21 24 27

12 hours Time (weeks)

Data are mean + SD

Fineman M et al. Clin Pharmacokinet. 2010;50(1):65-74.



HbA,. Changes Over 52 Weeks

of Exenatide LAR treatment
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Buse et al. Diabetes Care 2010;33(6):1255-61.



Exenatide LAR: Subjects Achieving
HbA,. Target Goals After 2 Years

100-
00 Bl EQW, 2-Year Completers (N = 216)

EZ EQW, Intent-to-Treat (N = 295)

N
T

60%
° 559,

39% 369,

% Achieving Target
N (8]
- <

0- e G e
<7.0% <6.5% <6.0%
Target HbA1c

EQW: exenatide once a week (Exenatide LAR)

Taylor, et al. BMC Endocr Disord. 2011;11(1):9 [Epub].



Changes in HbA,_ vs. Comparators

DURATION-1" DURATION-52

DURATION-23 DURATION-34

Baseline (%) 8.3 8.3 8.5 8.4 . 8.6 8585 8.3 8.3
0N=148 147 129 123 160 166 165 233 223
S | i
< i i
o nlEs | ; Bl Exe LAR
< ] ] Exenatide BID
m Sitagliptin
2 4o0- ; ; W Pioglitazone
> LB | -0.9 i I Insulin Glargine
& : :
5 E -1.2 E
= 15 | |
o . i
= -1.5 -1.6* =157 : -1.5*
) : :
| | |
-2.0- ' '

1.
2.

-1.9*

*p<.05 vs. comparator, intent-to-treat population

Drucker et al. Lancet 2008;372(9645):1240-50.
Blevins et al. J Clin Endocrinol Metab 2011;96(5):2010-81.
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Bergenstal et al. Lancet 2010;376(9739):431-9.
Diamant et al. Lancet 2010;375(9733):2234-43.



Proportion (%)

Proportion of Subjects Achieving HbA,
Target of <7% (or <7%) vs. Comparators

1004 DURATION-1" DURATION-52 DURATION-234 DURATION-3%
- p< 05 p<.05
. p<.05
21 p< 0001 — p =.01
70 62
60
60
49 Il Exe LAR
50 - i Exenatide BID
Sitagliptin
- 36
& 30 ¥ Pioglitazone
30 Il Insulin Glargine
20-
10
0

N =129 130 129 123 160 166 165 233 223

DURATION-1: evaluable population; DURATION-5, -2, and -3: intent-to-treat population;
DURATION-5 and -3: target of <7%

Drugker etal Lanpet 2008;_372(9645) LI 4. Data on file, Amylin Pharmaceuticals, Inc.
Blevins et al. J Clin Endocrinol Metab 2011;96(5):2010-81. 5. Diamant et al. Lancet 2010:375(9733):2234-43.
Bergenstal et al. Lancet 2010;376(9739):431-9.



Mean Glucose (mmol/L)

Postprandial Glucose Changes:
Exenatide LAR vs Exenatide twice a day

Exenatide LAR 2 mg, n = 27
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Exenatide 10 mg BID, n = 24

' Time (Hours) ! '

Baseline (Dotted line, circle)
Week 14 (Solid line, square)

p =.0124, Exenatide LAR vs. exenatide twice a day

Drucker et al. Lancet 2008;372(9645):1240-50.



Changes in Fasting Glucose vs.
Comparators

DURATION-1" DURATION-523

DURATION-234  DURATION-3°

Baseline (mmol/L) 9.9 9.2 9.6 9.3 9.2 9.2 91 9.9 9.7
N= 148 147 129 123 160 166 165 228 220
- 0
g
£ -0.5
2 101 0.7 0.9 Il EQW
= : e Exenatide BID
i “Le0 Sitagliptin
< -1.4 1.5 Pioglitazone
> -2.0 1 1.8t Il Insulin Glargine
S 1.9%
(&) -25 7] _2 3* -2.1§
2 .
S 301
E "J.
0 -2.8
- -3.5-

* *p<.001 vs. exenatide BID, *p=.004 vs. sitagliptin, 8p=.001 vs. insulin glargine

* Intent-to-treat population

1. Drucker et al. Lancet 2008;372(9645):1240-50.
Blevins et al. J Clin Endocrinol Metab 2011;96(5):1301-10.
3. Data on file, Amylin Pharmaceuticals, Inc.
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5.

Bergenstal et al. Lancet 2010;376(9739):431-9.
Diamant et al. Lancet 2010;375(9733):2234-43.



Changes in Body Weight vs.
Comparators

DURATION-1" DURATION-52 DURATION-23 DURATION-34
Baseline (kg) 102 102 97 94 89 87 88 91 91
N= 148 147 129123 160166 165 233223
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*p<.001 vs. sitagliptin and p<.0001 vs. pioglitazone Tp<.05 vs. insulin glargine, intent-to-treat

population
Drucker et al. Lancet 2008;372(9645):1240-50.
Blevins et al. J Clin Endocrinol Metab 2011;96(5):1301-10.

3. Bergenstal et al. Lancet 2010;376(9739):431-9.
4. Diamant et al. Lancet 2010;375(9733):2234-43.



Changes in HbA1c and Body Weight:
Exenatide LAR vs insulin glargine

16 -
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* Intent-to-treat population

Diamant et al. Lancet 2010;375(9733):2234-43.



Changes in Systolic Blood
Pressure VS. Comparators

DURATION-1"  DURATION-5 |  DURATION-2°° | DURATION-3*
Baseline (mmHg) 128 130 130 128 | 126 126 127 | 135 133
N= 148 147 129 123 160 166 165 233 223
= 21 | | ITT Patients
" | | B EQw
E 01 ; 02 ; Exenatide BID
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* *p =.010 vs. sitagliptin, intent-to-treat (ITT) population
1. Drucker et al. Lancet 2008;372(9645):1240-50. 4. Diamant et al. Lancet 2010;375(9733):2234-43.
2. Blevins et al. J Clin Endocrinol Metab 2011;96(5):1301-10. 5. Data on file, Amylin Pharmaceuticals, Inc.
3. Bergenstal et al. Lancet 2010:376(9739):431-9.



Changes in Diastolic Blood
Pressure vs. Comparators

DURATION-1"  DURATION-5° DURATION-2°° DURATION-3*
Baseline (mmHg) 78 80 78 77 80 79 80 81 80

N= 148 147 129 123 160 166 165 233 223
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%’ = EQw
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No statistically significant between-group differences in diastolic blood pressure reduction were observed.
Intent-to-treat (ITT) population
EQW: exenatide once a week (LAR), BID: twice a day

Drucker et al. Lancet 2008;372(9645):1240-50. 4. Diamant et al. Lancet 2010;375(9733):2234-43.

Blevins et al. J Clin Endocrinol Metab 2011;96(5):1301-10. 5. Data on file, Amylin Pharmaceuticals, Inc.
Bergenstal et al. Lancet 2010;376(9739):431-9.



Changes in LDL-C: Exenatide

LAR vs Comparators

DURATION-1'> DURATION-52

DURATION-235 DURATION-34
2.7 2.7
233 223

0.04

Baseline (mmol/lL) 2.4 2.6 2.7 3.1 27 2729 |
N= 148 147 129 123 | 160166 165 |

3 015 - 0.07 | ;
g . 0.050.05 |
E 010 - 0.03 | ‘ 5
0 i i
Q 0.05 - : |
a : :
= 0 : :
= | :
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& -0.10 - -0.03 ;
c : l
S 015 - | |
§ -020 { -0.13* § §
= : |
c T . .

@} -0.25 - 0.17 | :

« *p=.02 vs. exenatide BID, Tp<.01 vs. exenatide BID, intent-to-treat population

1. Drucker et al. Lancet 2008;372(9645):1240-50.
. Blevins et al. J Clin Endocrinol Metab 2011;96(5):1301-10.
3. Bergenstal et al. Lancet 2010;376(9739):431-9.
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-0.05

Bl Exe LAR
Exenatide BID
Sitagliptin
Pioglitazone

Il Insulin Glargine

Diamant et al. Lancet 2010;375(9733):2234-43.

Data on file, Amylin Pharmaceuticals, Inc.



Changes in HDL-C: Exenatide LAR
vs Comparators

DURATION-115 DURATION-52§ DURATION-23’5§ DURATION-34

Baseline (mmol/L) 1.1 1.2 11 1.2 11 11 11 1.2 1.2
o N = 148 147 129 123 . 160 166 165 233 223
a : :
= 0.20 _ : :
2 i 016 Bl Exenatide LAR
E 015 | | EXGiatice BID
(& : ] Sitagliptin
= ! ! I Pioglitazone
T 010 - ; ?-05 ; Il Insulin Glargine
£ 003 (003 i
o 0 1 0.00 | | | 0.01
I ' i . 0.00
@ 9 | : : |
: . e s
2 -0.05 0.02 i i
o ©7.0.03 5 i
= : :
w '0.10 - | |
-

 *p<.001 EQW vs. pioglitazone, intent-to-treat population

1. Drucker et al. Lancet 2008;372(9645):1240-50.
. Blevins et al. J Clin Endocrinol Metab 2011;96(5):1301-10. 4. Diamant etal. Lancet 2010;375(9733):2234-43.
3. Bergenstal et al. Lancet 2010;376(9739):431-0. 5. Data on file, Amylin Pharmaceuticals, Inc.



Changes in Triglycerides:
Exenatide LAR vs. Comparators

DURATION-11°> DURATION-52° DURATION-23° DURATION-34°

Baseline (mmol/L) 1.78 1.87 1.78 1.99 1.70 1.64 1.96 1.85 1.82

N =148 147 129 123 160 166 165 233 223
1.5-

I Exenatide LAR
0.95* 0 95 Exenatide BID

Sitagliptin
1 Pioglitazone
Il Insulin Glargine
0

 *p=.006 EQW vs. pioglitazone, intent-to-treat population
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Geometric LS Mean (SE) Ratio
Endpoint to Baseline
(=]
i

. Drugker Shal Lanpet 2008;.372(9645):1240_50' 4. Diamant et al. Lancet 2010;375 (9733):2234-43.
Blevins et al. J Clin Endocrinol Metab 2011;96(5):1301-10. 5. Data on file, Amylin Pharmaceuticals, Inc.

3. Bergenstal et al. Lancet 2010;376(9739):431-9.



Fasting Lipid Profile Changes After
2 Years of Exenatide LAR treatment

Total Cholesterol LDL-C HDL-C Triglycerides
Baseline (mmol/L) 4.5 24 1.2 1.8

-
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£ .0.25_ 5%+ L .0 O
o -0.22*

Bl Exenatide LAR(N = 148)

*p<.05 vs. baseline, completer sample

Kim et al. 69" ADA 2009.



Changes in Cardiovascular Risk
Biomarkers under exenatide LAR

LS Mean Change (SE)
from Baseline (%)

-23*

-25 -

*p<.05 vs. baseline, intent-to-treat population
BNP: B-type natriuretic peptide, ACR: albumin-to-creatine ratio, hs-CRP: high-sensitivity C-reactive protein

Bergenstal et al. Lancet 2010;376(9739):431-9.

-16*

ACR hs-CRP

-10 7

-20 -

-30 -

.30 - -33*

Il Exenatide LAR (N = 160)
Sitagliptin (N = 166)
I Pioglitazone (N = 165)



Exenatide LAR: Adverse Events 25%

ExeLARIS ExeBID125  SITASS PI035 Glg'rS‘iJr']';'S
N=670 N=268 N=166 N=165 N_9223
0 0 0 0 »

@) ne) @) ne) e
NET 126 (18.8) 93 (34.7) 16(9.6) 8 (4.8) 4 (1.8)
Diarrhea 83 (12.4) 24 (9.0) 16 (9.6) 12 (7.3) 8 (3.6)
Headache 55 (8.2) 17 (6.3) 15 (9.0) 7(4.2) 20 (9.0)
Nasopharyngitis 51 (7.6) 9 (3.4) 4(2.4) 5 (3.0) 40 (17.9)
Vomiting 51(7.6) 38(14.2) 4(2.4) 5 (3.0) 3 (1.3)
Injection site 43 (6.4) 3 (1.1) - - 1 (0.4)

pruritus

Intent-to-treat population, SITA: sitagliptin, PIO: pioglitazone

1. Drucker et al. Lancet 2008;372(9645):1240-50.
Blevins et al. J Clin Endocrinol Metab 2011;96(5):1301-10.
3. Bergenstal et al. Lancet 2010;376(9739):431-9.

4. Diamant et al. Lancet 2010;375(9733):2234-43.
5. Data on file, Amylin Pharmaceuticals, Inc.
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Incidence of Hypoglycemia by SU use

. No SU Concomitant SU
£ 100 ; _ 100
3 Il Exenatide LAR
2 Exenatide BID
o 80 1 Sitaglioti 80 -
= itagliptin
£ Pioglitazone
5 60 - Il Insulin Glargine 60 -
c
= 42.4
5 40 - 40 -
)
S 19.1
*
c
= 0 1.1 0 0 13300 3.0 I . .
g 0 — 0
= n= 93 93 89 89 160 166 165 164 157 55 52 40 34 69 66
*\'\ 6’1— 2 ’55 \\ 61,.'5 ;56
\)@P‘\O @P:‘\o“ @P‘\O“ @P‘\o“ QP:‘\O PR P:‘\O“
> oV oV oV oV oo® oV

* *p<.05 Exenatide LAR vs. insulin glargine, intent-to-treat population

L. Drucker etal. Lancet 2008;372(9645):1240-50. 4. Bergenstal et al. Lancet 2010;376(9739):431-9.

2. Blevins et al. J Clin Endocrinol Metab 2011,96(5).1301-10. 5. Diamant et al. Lancet 20107375(9733)2234_43

3. Data on file, Amylin Pharmaceuticals, Inc.



Exenatide LAR:Changes in Heart Rate

10 -

o
]

4.5"

1N

Mean Change in Heart Rate from
Baseline (bpm)

DURATION-1" DURATION-52 DURATION-2'" DURATION-33

*p<.05 vs. baseline
bpm: beats per minute

Data on file, Amylin Pharmaceuticals, Inc.
Blevins et al. J Clin Endocrin Metab 2011;96(5):1301-10
Diamant et al. Lancet 2010;375(9733):2234-43.



Are GLP-1 R agonists the ideal
antidiabetic drugs ?

Longer durability of glucose control/efficacy @
Agents that delay/prevent loss of B-cell function g1 @
Agents that increase (3-cell mass and function 9

Theraples that provide superior control of postprandial
glucose @

Agents that do not cause increased weight galn and/or
increase cardiovascular risk in any manner @

Agents that improve metabolic syndrome risk factors @

Agents that directly affect the progression of diabetic
complications i1 @
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