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Workshop Objectives

A Introduce the use of Bayesian statistics and
adaptive designs in phase |

A Share a Roche example and experience

A Discuss opportunities, benefits and
challenges

A Give tips for a practical implamgntétion &
your next study i
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Model-Based Approaches

Background

A The objective of Phase 1 is to deliver the most promising treatments (in terms of
safety and potential benefit) to later clinical research phases without undue delay or
expenditure, while treating Phase | patients/subjects safely (Whitehead et al 2001).

A Classical phase | dose-finding starts with the test of single doses, followed by a
randomized multiple ascending dose study consisting in the chronic disease setting
of cohorts with 3-6 HV or patients on active drug and 1-2 HV or patients randomized
to placebo.

A In oncology, Bayesian adaptive designs in EIH studies and especially the Continual
Reassessment Method (CRM) have been used for more than 2 decades.

A Recent publications indicate strong interest in applying these model-based designs in
EIH studies outside of oncology (Perlstein et al, 2009; Chu et al., 2008; Tibaldi et al.,
2008)




A DLE = dose limiting events that prevents from dosing further or at higher
doses.

A MTD = maximum tolerated dose is the dose at which the DLE rate reaches a
predefined target maximum (e.g.30%).

A SAD = single ascending dose trial

A EIH = entry into human
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Central idea of the Continual Reassessment Method

A Model based relationship between dose and event/toxicity is updated with
data observed in each cohort.

A Subjects in the next cohort are treated at the most current estimate of MTD
(posterior distribution) within limits of maximum predefined escalation steps.

A Regarded as an ideal candidate design for dose-finding studies where the
precision of MTD estimate is of key importance and the dose-event/toxicity
relationship is assumed to be well described by a logistic function.
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EIH example
Bayesian/Adaptive

A Dose escalation(N=3):

Bayesian model fit

I - Observed data =—#— hdodel predictiore —— 2.5% band
97 .5% band
1.2 T T e T [

A Next dose = MTD
i Dose with DLE rate=30%

A Bayesian analysis:
i Dose-DLE response model
i Back prediction of MTD:
2.7mg is the most likely MTD

A Study terminated
i Precision on MTD is good:

Here 95%CI. [1.5, 4.5m(]
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Comparison of fixed- and adaptive-design SAD trials

Fixed design Adaptive design

A 6 active + 2 placebo per dosing cohort A Cohorts of various sizes (eg: 3 +1)
_ possibly expanded to 6 + 2

A Dose escalation by fixed multiples (2-
fold, 3-fold) A Dose escalation depends on DLE:

o No DLE => fixed multiple

o DLE => model based to approach
MTD with maximum multiple
constraint.

o Expand when DLE rate approaches
30%

o Stop when precision on MTD is
good

A Stop when 50% of patients have DLES

A MTD = dose prior to stop

Pros = Simple Pros = better MTD, optimal dosing

Cons = biased MTD, sub-optimal dosing Cons = analysis time, complexity




Roche Case Study

Practical Implementation of Adaptive Design in SAD
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Application and Implementation of Bayesian

Statistics in early development studies at Roche

A Great focus on the use of innovative trial design

o To improve productivity of clinical trials in order to optimize cost, cycle time and
probability of success.

A Early development is a great opportunity for trial design innovation and there
IS need to learn how and when to deploy them.

A At Roche all ClinPharm staff has been trained on the methodology
A Simulations were performed to assess benefits of tool vs classical approach
A First non oncology EIH study with innovative design completed

A Expectation is to consider the approach as default in all EIH
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Adaptive Design i Dose Escalation Scheme

Dose level 1 (1+1/2+1) Max safe starting dose
Dose level 2 (3+1) Dose escalation decision based on:
A Obs. 48h safety, vital signs, ECG, labs and 12 h exposure data
Dose level 3 (3+1) A Dose-event/toxicity relationship model-based estimation
é é 0 posterior probability of each dose being the MTD
S_entmel (.ZI.OSIng as ) 0 max dose given to next cohort is a dose closest to
site specific predicted target toxicity (e.g. pDLE = 30%)
. 2 +
requirement Dose level ? (3+1) o dose increase max of ~3-fold

Dose level ??(3+1 / or more)

Dose level ??? (3+1 / or more)

e é
(Model used to guide the dose escalation & dose \
selection decision in addition to conventional

approaches based on safety, tolerability & exposure.

Max tested dose| Dose level ???? (3+1/or more) tPre(_jeflneId

_ L Exposure cap stopping rules

» Not intended as a replacement of clinical judgement & met
thorough review of safety and PK data

» Protocol submitted Sept 20", approval received Oct 9"
with no question on the innovative study design /

.
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Cohort 5: 130 mg (6+2) o

One DLE, model predicts to dose next cohort @ ~200 mg; corresponding
dosetargeting but below the stipulated exposure cap

Cohort Number

* DLE
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Doses

—> 200

Decision to escalate 3+1 to 200 mg (close to exposure cap; predicted MTD; not life-
threatening and manageable AE) and 3+1 @ 80mg (to fill the gap betw. 40 mg and 130 mg) |12
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Cohort 6: 80 mg (3+1) and 200 mg (3+1) o
One DLE @ 200 mg, model predicts MTD @ ~200 mg

Cohort Number

* DLE
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Dose Decision
A Enrich 200 mg dose group with 6+2 to have precise estimation of MTD
A Dose @ 60 mg in the Food Effect part 13




Food Effect Cohort: 60 mg (n=12)
Two subjects with DLEs @ 60 mg, model predicts MTD @ 200 mg
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Decision to revisit dose selection for Cohort 8

A Instead of exposing 6+1 @ 200 mg
A 3+1 @ 200 mg and 3+1 @ 130 mg
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