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Introduction

. ide is dosed as a (SC) inj of 5 and 10 ug twice daily (BID) before
main meals and is il for the of type 2 di mellitus in patients failing to
achleve adequate glycemic control with metformin (MET), a sulfonylurea (SFU), a

(TZD), a ination of MET and a SFU, or a combination of MET and a TZD

* Model-based assessments were extensively used to support dose selection in the exenatide
clinical development program

« Exenatide once weekly (QW) is being as aline ion of ide BID
administered SC once a week to subjects with type 2 diabetes mellltus

* These analyses describe the empirical i {s]
response and constitute an integral part of the dose justificati: of
2mg QW

Objectives

+ Develop a model that describes average steady-state plasma exenatide concentrations

and gly

+ Evaluate the influence of covariates on steady-state plasma

* Develop an exposure-response model to descrlbe the relationship between steady-state
plasma and gly

Evaluate the influence of covariates on the i P

relationship

General Steps of Population PK and PK/PD Analyses

1. Development of a population PK model characterizing average steady-state plasma
concentrations

2. Evaluation of the effects of covariates in explaining variability in average steady-state
exenatide concentrations

3. Development of a populatlon PK/PD model that izes the
average steady-state and i (HbA1c or fasting
plasma glucose)

4. Evaluation of the effects of covariates in explaining variability in the exenatide exposure

versus glycemic response relationship

Study Design and Data
+ Data pooled from two studies that enrolled patients with type 2 diabetes managed with diet
and exercise and/or a stable regimen of select antidiabetic agents

- Phase 2, i placeb , 15-week of QW 0.8 or
2mg SC'
- Phase 3, study of QW 2 mg SC for 52 weeks?

+ Formal model evaluation evaluated only steady-state data
- Concentration collected after 8 weeks
- HbA1c measurements collected after 12 weeks

. Pt for the PK/PD y were estil using the ion PK
model
- Thei p! average steady-state plasma i i (Csuw) at
the time of each measured glycemic response
- C‘Uw” was assigned a value of zero for placebo subjects

— Median-predicted average steady-state plasma exenatide concentrations for each
individual subject was used for post hoc exploratory analyses of the clinical significance
of covariate factors

Covariate Assessment

+ PK: ic factors, ing scale, (capped at
150 mL/mm), and anti-exenatide antibody titer level
« PD: ic factors, HbA(1c, fasting plasma glucose, and

anti-exenatide antibody titer

+ Concomitant medications: MET, SFU, and TZD

* Covariates evaluated using forward (a=0.01) by
(a=0.001)

Pharmacostatistical Model

+ PKand PK/PD analyses were completed using NONMEM software, version VI, level 1.0 with
FOCE (GloboMax, Hanover, MD; 2006)

Data and Demographics
* PK: 3188 exenatide concentrations from Ny Medi
165 subjects Demographic (mlnlmul:l-l::xlmum)
« PKIPD: 630 HbA1c measurements from Age ) 56 (19-80)
157 subjects Weight (kg) 95.3 (56.5-157.9)
«  Additional covariates evaluated for PD CrCL (mb/miny? 846 (31.8-150)
analyses Gender, n (%)
- Change in weight from baseline 2.72 (36.8, :alsl 2: (iZ':’
10.9) kg, baseline HbA1c 8.35 (6.6, 11.4) % _fomde  67(06)
Dose (mg). n (%)
08 15(9.1)
20 150 (90.9)
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The exposure-response relationship was best described by an inhibitory E__ model with
interindivi variability on i
1IV on EC,, could not be estimated
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* The exposure-glycemic response model was an inhibitory E__model describing the
relationship between steady-state HbA1c and average steady-state plasma exenatide
concentrations, incorporating the i of ine HbA1c, anti il titer,
and change from baseline in body weight on maximum response

. The covarlate effects of age, race, gender, and concomitant MET, SFU, and TZD were not

p! of the variability in HbA1c

* The 2-mg dose of exenatide once weekly results in a robust clinical response. The majority of

the data associated with a 2-mg dose lies within the plateau of the exposure-response curve
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