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Sustained efficacy over 2 years with liraglutide as

monotherapy (LEAD 3 ext)

2-year completers : 43%

0) 8 16 24 32 40 48 56 64

Time (weeks)

—8—Liraglutide 1.8 mg —8—Liraglutide 1.2 mg

Observed mean=+2SE, no imputation for missing values.

72 80 88 96 104

Glimepiride 8 mg

unpublished data



Slide No 9

Liraglutida en comparacion directa con exenatida:
mayor reduccion significativa de la HbA,.
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’ liraglutida 1 vez al dia,
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Buse et al. Lancet 2009



Exenatida reduce mas la glucemia postprandial, pero
menos la glucemia basal respecto a insulina glargina
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EXENATIDA Y REEMPLAZAMIENTO DE INSULINA PREPRANDIAL

Orsi et al.
ADA, 2009

Detemir + EXE vs. Detemir + Aspart during

----.r I — -
Detemir+ After the baseline admission, pre-meal insulin aspart
Aspart was replaced for exenatide
- Follow-up g2 weeks
- Quipatient FPG, FFA, fructosamine, A1lc, elc.
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EXENATIDA LAR ES MAS POTENTE QUE BYETTA

B —— Benatide once aweek
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WVomiting 16 (10-8) 77 (18.6)
Injection site pruritus 26(17 6) 2(1-4) DfUCker et al
Lpper respiratory tract infection 12(81) 25 (17-2)
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LIrinary tract infection 15 (101 12 (8-3)
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LA DIABESIDAD EXISTE
El indice de masa corporal y la circunferencia abdominal infraestiman el
diagndstico de obesidad en pacientes con diabetes mellitus tipo 2

S. Laguna, R. Principe, S. Botella, S. Santos, M. Pizarro, G. Frithbeck, J. Escalada, J. Salvador.
Departamento de Endocrinologia y Nutricion. Clinica Universidad de Navarra, Pamplona

XX Congreso Nacional de la Sociedad Espafiola de Diabetes, Tenerife abril 2009
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Reduccion concomitante de HbA,.y peso alo
largo de 3 anos de tratamiento con exenatida
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Liraglutida reduce la grasa visceral

Cambio en el tejido adiposo corporal Tejido adiposo visceral vs. subcutaneo
DEXA scan CT scan
Visceral Subcutaneo
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Los datos son una mediax=SEM; *p<0,05 frente a glim+met; n=160.
Nauck et al, Diabetes Care, published online 10.23 37/dc08-1355 (LEAD 2)



El 68% de los pacientes que completaron 3 anos de
tratamiento con Exenatida mostraron pérdida de peso
y reduccion de HbA,.
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Composite endpoint: HbA,.<7.0%, no weight
gain and no hypos

Percent of patients reaching target:

2506 HbA, . <7.0%0, no weight gain and no minor or severe hypoglycaemia
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EXENATIDA REDUCE F. DE RIESGO CARDIOVASCULAR

Klonoff DC, y col. Curr Med Res Opin 2008;24:275-286.

Variacion con
respecto al valor Intervalo de
Factor de riesgo Valor inicial inicial Media confianza del valor
; cardiovascular (Media £ EEM) (Media £ EEM) variacion 95% dep

p Triglicéridos (mg/dl) 225,1 +11,6 444 121 -12% -68,3a-20,5 0,0003

_ 0,0007
Colesterol total 184,4 +3,0 10,8+ 3,1 17,02 -4,6
(mg/dl)

cHDL (mg/dl) 38,6 + 0,8 8,5+ 0,6 7.2a9,7 <0,0001
cLDL (mg/dl) 113,7 £2,7 11,8 +2,9 17,5a-6,1 <0,0001

Presion arterial 120.3+1.0 35+12 0.0063
sistolica (mmHg)

bk Presion arterial 792+ 0.6 33+0.8 <0,0001
c diastolica (mmHQ)
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Beneficial Changes on Body Composition and Circulating

Adiponectin, Leptin, and hsCRP Levels Following One-Year
Exenatide Therapy, Compared With Insulin Glargine, in

Metformin-Treated Patients With Type 2 Diabetes
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Liraglutida mejora marcadores de riesgo
cardiovascular

14 weeks’ treatment with liraglutide 1.90 mg/day

PAI-1 BNP CRP Triglycerides?

% Change vs placebo

—40 - —38%
p<<0.05 p<0.01 NS p=0.01

p values vs. placebo;

PAI-1 = plasminogen activating inhibitor; BNP = B-type natriuretic peptide;
CRP = C-reactive protein

Courreges et al. Diab Med 2008:1Vilsbgll et al. Diab Care 2007;30:1608-10.



EXENATIDA REDUCE EL TAMANO DEL INFARTO DE MIOCARDIO

o

Infarct Size (% of AAR)
Infarct Size (% of LV)

Exenatide Exenatide

Exenatide

Myocardial Infarct Size

Myocardial infarct size quantification as a percentage of the area at risk (AAR) [A) and as a percentage of the total left ventricle (B). Phosphate-buffered saline (FES)
n = 9; exenaticle n = 9. Representative pictures after Evans Blue [Sigma-&ldrich) and triphenytetrazolium chloride staining are shown in © and D. Blue indicates non-
threatened myocardium, red indicates the noninfarcted area within the area at risk, and white indicates myocardial infarction.

Timmers et al. J Am Coll Cardiol 2009



EFECTOS CARDIACOS DE GLP-1 EN HUMANOS

Other
effects

Indepdent
of diabetes or
MI area

-Glucose
-FFA

Author Peptide Model Myocardial Post ischemic
function
Nikolaidis GLP-1 Humans + LVEF
2004 1.5pmol/k/m MI & LVEF<40% + motion
72h scores
Thrainsdottir GLP-1 Humans + myocard
2004 3-4 pmol/k/m DM2 & CHF function (TDI)
3 days
Sokos GLP-1 Humans +LVEF
2006 2.5pmol/k/im CHF +VO2 max
5 Weeks + Walk test
+ QoL
Sokos GLP-1 Humans LVEF
2007 1.5pmolikim | Coronary Bypass | unchanged
60h

-Glucose
-FFA
-DM &noDM

-Glucose
-Insul req
-arrhythmias
-drug req
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Frequency of nausea over time —

extension subjects

Proportion of subjects with nausea by week and treatment
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——|iraglutide 1.8 mg ——|iraglutide 1.2 mg

e No extension subjects withdrew due to nausea.

Data on file (LEAD 3 2-year extension)

Glimepiride 8 mg



Symplomatic
pancreatitis

Butler et al. Diabetologia 2010



Pancreatitis in Patients Treated with Exenatide or Sitagliptin

Vivian Herrera, DDS, Ronald Aubert, PhD, Lorraine Tully, RHIT, Zhuliang Tao, MPH, Glen Stettin, MD, Inderpal Bhandari, PhD, Merri Pendergrass, MD, PhD

—a

ADA, 2009

DESCRIPTIVE STATISTICS PRIOR TO EXCLUSIONS

ICD-9 claims suggesting
pancreatic disease,
alcoholabuse, or hepatitis 5% 5% 4%

Fibrate treatment

Incidence of Acute Pancreatitis

Number of cases

SUBJECT CHARACTERISTICS AFTER EXCLUSIONS

| Exenatide |siagiptin| Control |
N | eae0 | 2143 | 112,218
R N
pancreatitis (#) 42

_
Chronic disease score * 29116 29116 summary

Exenatide Sitagliptin Control

+ Althoughthese data are only descriptive, they suggestthe
incidence of pancreatitis in patients with type 2 diabetes is
rare.

* These datado notsuggestthe risk of pancreatitis is
appreciably increased in patients treated with exenatide or
sitagliptin
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AGONISTAS GLP-1
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Control Metabdlico Control de glucemia postprandial

+ Sin hipoglucemias
Reduccidon de peso Asociable

AGONISTAS GLP-1

Efectos sobre supervivencia Efectos adicionales metabdlicos
de la célula beta ? y cardiovasculares
Facilidad de
ajuste de dosis

Efectos gastrointestinales
Via subcutanea

¢LUGAR EN ALGORITMO NO DATOS DE SEGURIDAD
TERAPEUTICO? A LARGO PLAZO



AACE/ACE DIABETES ALGORITHM For Glycemic Control
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EFECTOS DE LIRAGLUTIDA SOBRE S. METABOLICO Y PREDIABETES
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Facebo  Liraglutide Liraghotide Liraghotide  LUraglotide  Odistat Flacebs  Lraglutide Liraglutide Liraghdtide Liraglotide  Orlistat
12mg 18 mg 2.4 mg 3-0mg 1.2 mg 1-8mg 2-4mg 30 mg

Fiqure 4: Percentage of individuals with metabolic syndrome (A) and prediabetes (B) at randomisation and after 20 weeks of treatment

Individuals included are those with valid assessment at the start and the end of the 20-week trial period. *p=0-007 vs placebo. Tp=0.008 vs orlistat. fp=0-0001vs
placebo or orlistat.

Astrup et al. Lancet 2009




EFECTOS DE LIRAGLUTIDA SOBRE PESO CORPORAL

o )
. £

Orlistat

Mean weight loss (kg)

Randomisation .
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e
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Lo

LA

- Liraglutide 1.2 mqg
Liraglutide 1.8 mg

Liraglutide 2-4 myg

Liraglutide 3-0mg

Weaks

Figure 2: Change in bodyweight
Data are mean (35% Cl) (AMCOVA estimate) for the intention-to-treat population with the last observation
carried forward.

Astrup et al. Lancet 2009



EXENATIDE PERFORMS BETTER THAN GLARGINE
IN IMPROVING BETA-CELL FUNCTION AFTER 1 YEAR
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EXENATIDA Y CALIDAD DE VIDA

Table 2: Paired t-tests comparing baseline and endpoint scores within each treatment group

Health Outcomes Measure (mean, SD) Exenatide Insulin Glargine

Baseline Endpoint p value Baseline Endpoint p value
DSC-R Overall Score |.07 (0.83) 0.50 (0.80) < 0.0001 099 (0.78) 0.84 (0.73) 0.0002
EQ-5D Index Score 0.82 (0.22) 0.85(0.19) 0.08 0.84 (0.22) 0.87 (0.20) 0.049
Diabetes Treatment Flexibilicy Score 60.37 (22.24) 6048 (22.33) 0.93 58.85 (22.8]) 5895 (23.37) 092
Diabetes Treatment Satisfaction Score 26.4| (7.00) 29.48 (6.12) < 0.0001 26.31 (6.33) 30.04 (5.21) < 0.0001
SF-36 Vitalicy Subscale Score 53.18 (20.87) 56.30 (20.58) 0.005 55.18 (21.35) 57.62 (20.37) 0.04
DSC-R Psychology: Fatigue Score 1.83 (1.26) |49 (1.21) < 0.0001 1.60 (1.29) 1.34 (1.17) 0.0003
DSC-R Psychology: Cognitive Score .18 (1.12) 0.99 (1.08) 0.0006 |.14 (1.09) 091 (0.99) 0.0001
DSC-R Meurclogy: Pain Score 0.76 (0.98) 0.70 (0.99) 0.21 0.67 (0.20) 063 (0.92) 0.49
DSC-R Neurclogy: Sensory Score 0.91 (1.07) 0.83 (1.0 0.10 0.77 (0.94) 0.78 (0.93) 0.83
DSC-R Cardiology Score 0.78 (0.89) 0.71 (0.86) 0.16 0.73 (0.86) 0.61 (0.80) 0.02
DSC-R Ophthalmelogy Score 0.79 (1.00) 0.62 (0.86) 0.003 0.79 (0.98) 0.64 (0.92) 0.006
DSC-R Hypoglycemia Score 1.09 (1.16) 0.94 (1.09) 0.03 |10 (1.09) 0.93 (1.00) 0.009
DSC-R Hyperglycemia Score | 47 (1.31) 1.07 (1.15) < 0.0001 | 42 (1.25) 1.02 (1.13) < 0.0001
DTSQ Frequency High Blood Sugar 3161 (1.76) 2.19(1.6l) < 0.0001 357 (1.67) 211 (1.45) < 0.0001
DTSQ Frequency Low Blood Sugar 1.02 (1.37) .36 (1.56) 0.007 0.80(1.21) 1.50 (1.43) < 0.0001

Secnik Boye et al. Heatl Qual Life Out 2006




Varon de 54 anos. DM2 de 7 anos de evolucion.
En tratamiento con Metformina 1.0.1

—e— basal
—m— 1 mes

3 meses

Glucosa mg/dL

ACo DCo Acena Dcena




Varon de 61 anos con DM2 de 5 anos de evolucion.
En tratamiento con Repaglinida y Metformina

Glucosa mg/dL

DCo Acena Dcena




Vardn de 64 anos de edad con DM2 de 14 anos de evolucion.
En tratamiento con Metformina, y Repaglinida

Glucosa mg/dL

ACo DCo Acena Dcena

Fat troncal
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LUGAR DE EXENATIDA EN EL TRATAMIENTO DE LA DIABETES TIPO 2

|Lifestyle + Metformin

TIER 1 TIER 2

Add ‘ Add | Add Add
Sulfonylurea Basal Insulin Pioglitazone Exenatide

|
| | | |
o i % « s
L

'Add PIO,Exen, Intensify|  Add SU or  Add SU,
‘ Basal Insulin Insulin | Basal Insulin| P10O,Insulin

- Tratamiento DM2 (Consenso EASD /ADA). Nathan et al. D. Care 2009 -




HhA'It'.l:%li

A 'ﬂelght (Ibs)

== == R
=3

ALL INSULIN REGIMENS IMPROVE GLYCEMIC
CONTROL, BUT WITH WEIGHT GAIN

¢+ Yvie s L

EEEEEEENENENEENENEEENENNEENEEEEEEEN GDAL

Biph- Prand- Inten- (7 %)

Basal Insulin asic  ial
Ins Ins Ins

Rlddle Rlddlu 'IH Hnlrnan HulmanHDIman 'ﬂv.l Henry
2003 2003 Jarvinam 2007 2007 2007 Jawlnan 1993

Lifestyle +
'TRIPLE COMBINATION:
TZD + Metformin
+ Exenatide

HBA1c <6.0%

EXENATIDE VERSUS INSULIN:
CHANGES IN GLYCEMIA AND WEIGHT

GOAL
Glargine  Aspart Exenatide (7%)

HbA: |’ %}
=]

A Weight (Ibs)

Heine  Barnett Nauck Heine Barnett  Nauck
2005 2007 2007 2005 2007 2007

PATHOPHYSIOLOGIC-

ADA BASED

Durability No Yes
B Cell Preservation No Yes
Hypoglycemia Yes No
Weight Gain Yes No

DeFronzo. Diabetes 2009



MEDICATIONS*

ENEFITS

Non alcoholic
f.t!'"ﬂ'ﬂfw i Mauiral (T8 ] M eutral Mautral Moderae Meaufral Meauiral Neiuifral Meutesl
Hypoglycemia Heutal Heutal Heutml Maderats Mild Heutal Heutal Heutal :’*"E Neutml
g"‘”l intestinal Neural Modemts Neutral Neutral Mautral Modarale Moderale Neutral Modemte
Risk of use
with renal 'E"""" Modemts Moderate Neutral Wil Neukral Neukral Moderate Unknown
insuifciency e
Contraindicated
""P ”I“'P:x:: Neutal Neutral Moderste Moderate Maderate Neukal Neukral Neutral Neutsl
Lactic Ackdosis

Mild / Moderate
Heart fallure /Edema [T 00 Neutal Neutsal Neutrsl Neutral Neutral Meural | NUEUESS | et

i Contmindicard

in class 3.4 CHF

Weight Gain Neutal Benelt Miid Mild Modera® Neutsl Neutrsl = Benefit
Moderate

Fractures Mautral Mauwral et I eitral Mauiral Modaral Mavwal Mautral Neutral el
Orug-Drug Heutal Maukal Nautml Maderate Maderate Heutal Neukal Neukal Neukal Neutsal
intoractions

Tha abbravafons used hare comespond o fhose wsadaon e algorthm (Rg. 1)
“  Thetarm ginida’includas both rapagiinids and nafeghinids Available at www.aace.comipub @ AACE October 2008



GLP-1 has receptor mediated and
receptor independent effects

GLP-1R independent
GLP-1

GLP-1R dependent

GLP-1(7-36) =-=+=:=-=» GLP-1 (9-36)
«Inotropic action *Non-inotropic action
*Glucose uptake *Modest glucose uptake
eIschemic preconditioning *Post-ischemic recovery
Mild vasodilatory action *Vasodilatation through

NO/cGMP pathway
Ban et.al. Circulation, 2008



