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'y ClnBAY: Company Information

 Statistical services * Customers
and software — Pharmaceutical
— Early-phase clinical companies
development. — Biotech companies
— Established Dec. 2006 — EU, US & Japan
— Offices in Belgium and
France.

* Clinical trials
— Phase |, Ib, lla, lib.
— Internal decisions
C“NBHY Drug Development — 50% use Bayesian
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« Steadily increasing demand for Bayesian
methods in clinical development.

— Adaptive design
— Predictions
— Modeling



*. s Areyou IN or OUT?

model

{

for(iinl:N){

theta[i] ~ dgammaf(alpha, beta)
lambdal[i] <- thetal[i] * t[i]

X[i] ~ dpois(lambdali])

}

alpha ~ dexp(1)

beta ~ dgamma(0.1, 1.0)
}




Q Bring Bayesian methods to the

~ 9 desktop of pharmaceutical scientists.

 Rest of the world

Scale-up the use of Bayesian methods
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* Improving decision making in drug
development.
— Phase Il study

* Impacting the study development process
— Phase | trial

» Study planning using simulations
— Biomarker trial

 Conclusions



Business decisions driver

Purpose: To improve decision making in
pharmaceutical dose-response trials:
— Phase |, Biomarker (POC), Phase Il studies

Some Examples:

 Maximum Tolerated Dose in Phase I.
* Quick Kill using Biomarker Study.

« Minimum Efficacious Dose (MED) in Phase II.




Decimaker Landscape

Approach:
« Business: Learn vs. confirm phase.

 Statistical shift from Frequentist to Bayesian
framework.

Proposed Solution:

« To quantify the probability of success given the
observed data.

* This permits:
— Evidence synthesis on an intuitive probability scale.
— Better decisions on drug & doses.

— Gains in trial efficiency using adaptive designs.
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« Phase Il dose-ranging efficacy trial:

— Placebo, 14, 28, 42, 70, 98 and 140mg (N=10 each).
— Bayesian NDLM dose-response model.

responses

Observed data and model predictions
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Trial Success Factor

Efficacy: defined as having a clinically relevant
superior drug effect versus placebo.
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». N Decisions

On Drug On Trial
with dose e+ Terminate or not.

where » If not: decide on next doses
Pr[success]is  ysing adaptive allocation
large. — E.g. towards MED

« Stop If small  EEm—
Pr[success] -
across all
doses. e

dose predictions




Bayesian adaptive approac

clinical trial

3
Randomise 4

Measure

2. Design Adaptiye Trial
Allocation aie
Lifz Cyclz

Z
6.Decide Go/Stop

Suits more naturally than p-value analyses.
Requires more work (trial simulation) to quantify
operational characteristics.



Decimaker software highlight

:ii Decimaker

_\ DECIMAKER

A

|, Study : Fhase I - NDLM

Operations on study

3 Analysis {*) Simulation

2 Simulation Data
2 Estimation Model
2 Allocation Rules
2 Decision Rules
2 Simulation Plan

View last

results Fun

{*) One iteration ) Simulation plan

Copyright 2 2007, ClinBAY

Covers full study development process:
V Design

V Analysis plan definition

V Simulations to assess properties.

V Data analysis and reporting.

Avalilable modules:

V Data interface

V Bayesian dose-response models
V Adaptive allocation / randomization
V Decision rules

V Tabular and graphics reports

V Multi-users projects workflow.
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Decimaker product & usage (as

3 of 1/2/08

 Components:

— Statistics: R/Brugs files
— GUI: Microsoft.NET

* Version 1.0 released end of 2007
— Two early corporate adopters
— A couple of trial versions under review

* ClinBAY consulting using Decimaker:

D

D

D

nase
nase

nase

.safety
a. biomarker modeling trials.
la/llb:pain, migraine, sleep, Parkinson



Decimaker

IMPACTING THE STUDY
DEVELOPMENT PROCESS

Phase | study — MTD — CRM
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'y Study team

Ms How:
The Expert

| |

Trial Simulation

Mrs GO:
The Decider

Mr Do:
The Analyst




First Human D0OSe (isai & seck 2007,

« First-in-man, single dose escalation trial of a
diabetes product

_*> Mrs “GO™

— MTD: rate of non-tolerability (RNT) <=30%

— Sequential enrollment by cohorts of size=8:
« 2 Pbo and 6 Active
« Doses: 0.05mg, 0.3mg, 1mg, 3mg, 5mg, and 8mg.

* Ms "How™
— Logistic regression on binary RNT outcome.

— Modified Continual Reassessment Method targeting
Max dose where RNT<=30%.

— Stop if Variance (MTD) <= 35%.

— Defines & locks design and analysis plan in
Decimaker




8 Allocation rules

Allocation rules

|-—||— 4 Allocation rules have been locked, all information is read-only
= =)

A Decimaker 1.0.34.0

Cohort Allocation nules

_\ DECIMAKER SL—— - -

Randomization Size Selected

|| Study : Fhess - CRM(2) b 4 1 Meat cohort black v |8 (=]
Rule name Type Selected

Operations on study MED by CRM CRM
(*) fnalysie (O Simulation

¢ Load data

+% Estimation Model
44 Allocation Rules
%4 Decision Rules

Cohort doses:

Allocation rule parameters:

Doge Minimum | Fixed
0

Min dose Max dose

so that predicted response is

to crteron.

O0OO0O00|E

Double click on parameters to add it to
your own formula fyellow textben).

Copyright & 2007, ClinBAY (Trial version)

Criterion:
2

Cancel
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Results of analysis

[Exp-:urt e = e ot ] o Summary || Plots | Allocation Rules | Decision Rules

allocation criterion

Mext cohort doses and allocation criterion (larger is better)
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dose predictions

Dec #2: 1.38
Q2.5% MTD estimate

Dec #4: 0.33
CV MTD estimate




-  Feedback to Mrs Go for Decision:

« MTD estimate: 3.68mg [1.38, 6.24mg].
« CV =33%
« Stop as precision Is good enough

 Otherwise enroll Cohort #4:
- Pbo (N=2 - fixed)
— 1 mg (N=2), 3mg (N=3), 5mg(N=1)
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y What-if follow-up analysis

Follow-up questions for Ms “How™:
*What is the expected gain in CV by
| enrolling one additional cohort?
For el cohor, use i e ® Yeu *Is it worth the investment?

Parts of study

. - = rET——
i Decision rule Cohort 4

H Cohort definition Allocation rule 1
1 Meat cohort (n=8) w | MED by CRM {CRM) L 2

CV MTD estimate | 31%

Pr[CV<35%]|data] | 97%

L= L=~ ]

Decimaker computes posterior predictions.
A trial simulation toolbox is also available in Decimaker:

X There is 97% chances that CV (MTD) will remain below 35%
after cohort 4.
x Expected 3% gain in CV in cohort 4.
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'y Summary

« Pharmaceutical executives seek a higher return
on clinical trial investments.

« More pressure on statisticians:

— Be creative using cutting-edge Bayesian
methodology AND

— Deliver comprehensive results in real-time for
decision making.
* Most often, cutting-edge statistical macros are
not easy to use in a production environment.

— Decimaker brings modern statistical method to the
pharmaceutical desktops.



Main Decimaker Features

Category

Data * Normal or Binary

Models * ANOVA,
* linear & non-linear model (Emax, 4PL)
* logistic regression
* NDLM

Allocation utility functions * CRM,

 D-optimal,

* c-optimal

« Variance of response
Randomizers play the winner

* biased coin

e urn
* best subset

Decisions » any based on posterior distributions

Simulator * Multi-parts trials (e.g seamless Il/IlI)
 Conditional branching possible



Decimaker

STUDY PLANNING USING
SIMULATIONS

Biomarker — Emax — D-optimal



, Bilomarker Study (PET)

o ose-ranging pharmacology study

— Receptor-occupancy (RO) PET
« Evidence of brain penetration
» Central specific activity at target receptors.

— Expensive e Limited Data Available
« Parametric Dose-Response Relationship

* Allocator:
— Part A: Target ED90
— Part B: Characterize dose-response model

— Futility stop: if Pr{[RO<50%]|data] is large
across all doses.
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Simulations & Sample size

Simulation scenarios
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‘Dose allocation and futility stops

Dose allocation Futility stops

Scenario 1 Scenario 2 Scenario 3 Scenario 1 Scenario 2 Scenario 3
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'y Summary

 Compared to a fixed-design study in N=16 subjects, the
adaptive allocation procedure saves on average 3.1
subjects.

« The stopping rules, as defined, are satisfactory to insure
that study objectives are met with confidence.

 If not stopped beforehand, enrolment may be terminated
after N=16, as any additional subjects do not improve
the estimation of the ED90 nor the dose-response
model.

Expected Saving ~ 310 000 €

+ GO/STOP decision
+ insurance of a model-based drug development
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- , Conclusions

 Decimaker: New Software for
Adaptive Dose-Response Trials and
Bayesian Decision Analysis

— Helps to plan trials and to decide

* Designed for Pharmaceutical
Exploratory Phase Business
— Phase |, Ib, lla, lIb

— Extensions possible: phase
lI/111, devices, preclinical.




Thank youl!

ANY QUESTION?

FRANCOIS@CLINBAY.COM - WWW.CLINBAY.COM
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