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Animals
Proof of Concept Study Design

 Therapeutic regimen:
= 1 cycle over 4 weeks: 2 weeks on + 2 weeks off
= Mice received 2 chemotherapy cycles over 8 weeks
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s Control + Vehicle
« Model Building Irinotecan 9 30 mg.kg?
" Discussion Gefitinib 6 75 mg.kg!
MBLI-87 6 2.4 mg.kg!
Irinotecan+Gefitinib 3 30 mg.kg /75 mg.kg
Irinotecan+MBLI-87 3 30 mg.kg! /2.4 mg.kg?
TOTAL 45
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Data
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= Describing disease progression
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Parameter Estimates
Ao (d) 0.06 Values conform to values reported
A, (mm.d?) 0.2 by Simeoni et al.
Pirinotecan(mg.d) 0.3
P (mgld?) 102 ]_ Inhibitors alone have no effect on

tumour growth (p>0.05)

Interaction Parameter Value

Brinotecan| Gefitinib (ME™) 102 Interaction stronger
BIrinotecanIMBLI-87(mg_l) 5.3 with MBLI-87

MBLI-87 able to revert Irinotecan resistance at a
20-fold lower dose compared to Gefitinib
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Model Building
Model Evaluation

 Goodness of fit plots:
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Model Building
Model Evaluation-Predictive Properties

Visual Predictive Check:

= Simulations of tumour growth profiles based on parameter
estimates and model structure

= Comparison of observed median and simulated median given the
model
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VCP: Irinotecan
(Based on 9 animals)

14
1
14
1

12
12
I

10

Tumour Size (mm)
Tumour Size (mm)

e OQutline
° |ssue

* Aims ‘ ‘ . . ‘ ‘
e Animals

* Model Building
* MBD

e Discussion @
* Perspectives

VCP: Irinotecan+MBLI-87

(Based on 3 animals)

= Observed Median
= 90% non parametric
confidence interval

Tumour Size (mm)

Time (d)
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Model Based Development
Objectives and Methods

* Objectives:
= Optimizing Irinotecan/MBLI-87 combination schedule
= Explore the impact of:

v’ Doses
v" Administration schedules
e Qutline .
« Issue v’ Treatment duration
* Aims
e Animals
* Model Building
* MBD

e Discussion
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e Outline

* [ssue

* Aims

e Animals

* Model Building
* MBD

e Discussion
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Model Based Development
Objectives and Methods

* Objectives:
= Optimizing Irinotecan/MBLI-87 combination schedule

= Explore the impact of:
v Doses
v Administration schedules
v’ Treatment duration

e Criterion:

= Maximizing differences between Irinotecan and Irinotecan+MBLI-87
tumour growth profiles at day 50
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Model Based Development
Objectives and Methods

* Objectives:
= Optimizing Irinotecan/MBLI-87 combination schedule

= Explore the impact of:
v Doses
| v" Administration schedules
e v’ Treatment duration

e Aims
* Animals

 Model Buildingll @ criterion:

* MBD
" Discussion = Maximizing differences between Irinotecan and Irinotecan+MBLI-87

tumour growth profiles at day 50

e Methods:

= Simulation of 1000 virtual animals on the model structure and
parameter estimates basis (Monte Carlo simulations)

= Taking into account experimental constraints (drug formulation,
animals care, ethics, ...)
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Model Based Development
Irinotecan Schedule

Irinotecan
Schedule
« Outline Irinotecan
e Question i
A Doses (mg.kg?)
* Animals

* Model Building
* MBD
e Discussion

MBLI-87
Schedule

MBLI-87
Doses (mg.kg1)

i
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e Outline

* Question

* Aims

e Animals

* Model Building
* MBD

e Discussion
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Model Based Development
Example

Influence of Irinotecan schedule on tumour growth
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e Outline

* Question

* Aims

e Animals

* Model Building
* MBD

e Discussion
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Model Based Development

Example

e Influence of Irinotecan schedule on tumour growth

Irinotecan : 3 Doses per week

Irinotecan : 5 Doses per week

60
I I

40

20
I

Tumour Size (mm)
30

10

60
I I

40

20
I

Tumour Size (mm)
30

o1 7 T T T -

T
0 20 40 50

Time (d)

= Control (median value)

= |rinotecan 10 mg.kg! (median value)
— Irinotecan 20 mg.kg! (median value)
— Irinotecan 30 mg.kg! (median value)

20

100
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e Outline

* Question

* Aims

e Animals

* Model Building
* MBD

e Discussion
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Model Based Development
Final Schedule

Final Schedule

o / — Criterion
T ol
£
(]
& 2 /
5 /
(@] o
E o /
A VA e

of °°°°°°
. RTIRIR AT (ATt
0 2|0 4|0 6|O 8IO '1E|]O
Time (d)

= Control (median value)
= |rinotecan 20 mg.kg! + MBLI-87 2.4 mg.kg* (median value)
— Irinotecan 20 mg.kg* (median value)

Irinotecan: 20 mg.kg?, 3 times per week
MBLI-87: 2.4 mg.kg?, 5 times per week
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e Outline

* [ssue

* Aims

e Animals

* Model Building
e MBD

* Discussion
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Synthesis and Discussion

Development of a non linear mixed effects tumour growth
inhibition model:

= Based on Simeoni et al. model with some modifications
= No PK data: K-PD approach (PK: latent variable)
" Drugs co-administered: Drug-drug interaction parameter

Parameter Estimates:
Synergistic effect between MBLI-87 and Irinotecan

Adequate predictive properties
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e Outline

* [ssue

* Aims

e Animals

* Model Building
e MBD
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Synthesis and Discussion

Development of a non linear mixed effects tumour growth
inhibition model:

= Based on Simeoni et al. model with some modifications
= No PK data: K-PD approach (PK: latent variable)
" Drugs co-administered: Drug-drug interaction parameter

Parameter Estimates:

Synergistic effect between MBLI-87 and Irinotecan

Adequate predictive properties

Definition of new therapeutic regimens with biologists
Simulation study:

e Choosing the best therapeutic regimen
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e Outline

* [ssue

* Aims

e Animals

* Model Building
e MBD

* Discussion
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Synthesis and Discussion

e Small number of individuals and poor design of this 15t
study:
= Fisher Information Matrix unobtainable: no standard error
= Only simulation based diagnostics
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Synthesis and Discussion

e Small number of individuals and poor design of this 15t
study:

= Fisher Information Matrix unobtainable: no standard error
= Only simulation based diagnostics

e OQutline

lesue BUT, this model is useful to take decision
e for the next development step
* Model Building
* MBD
* Discussion
NCSC 2010
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Synthesis and Discussion

e Small number of individuals and poor design of this 15t
study:
= Fisher Information Matrix unobtainable: no standard error
= Only simulation based diagnostics

e OQutline

lssue BUT, this model is useful to take decision
e iing for the next development step

* MBD
¢ Discussion

A new dose finding study, based on simulation results, is
ongoing:
e PK analysis
e Number of subjects increased

Confirmation of these 15t results ?
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