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Objectives Endpoints : Approaches (SAD): roaches (Leap Fro

Assess the performance of an
innovative (Adaptive) approach that Quality:

includes Bayesian adaptive designs Focus on the variance and bias in the estimate
In healthy volunteers. (several dose of MTD

response curves investigated) 6A + 2P design — Max 8 cohorts 6A + 2P design — Max 2

Comparison with a more traditional Lol Increment doses x-fold if safety cohorts and 4 periods

_ Efficiency: (N=6A+2P)
approach (sequential) Number of subjects is acceptable Increment doses if safety is

Coheori2 period 1:
Duration O.I: the '[I‘Ia|S (doses: 0, 1, 3, 9, 25, 50, 100, 200, 400) [

et acceptable
St u d Y d esli g NS: Stopping Rule: 3/6 (50%) with (doses: 0, 1, 3, 9, 25, 50, 100, 200, 400)

(N=6A+2P)
Single ascending dose Safety: DLEs Stopping Rule: 3/6 (50%)
; ' : ith DLE
Leap Frog design Number of subjects overdosed ! 5

Traditional (Sequential) 6+2 Traditional (Sequential) 6+2

=2>MTD= dose before stopping.

Im provemen {S: [Cohm?mz_ ] = MTD= dose before stopping.

Standardization of the priors (N=6A+2P)

Traditional (sequential) Innovative (Adaptive)

WITD 23/6 subjects with DLE  Dose with P(DLE)=30% Innovative (Adaptive) approach Innovative (Adaptive) approach

Different Dose response curves investigated Escalation Modified Fibonacci Closest dose to the MTD (
e e e model )

Cohort 6A+2P 3A+1P then 6A+2P 3A + 1P initially

; P(DLEB5% _ _ Possible doses: 0,1,3,6,9,20,25,40,50,75,100,150,200,300,400 Model p(DLE) as function of dose and an random effect if more than
sorgp 200 mg Dose levels 9 possible doses 15 possible doses : one dose received

Max 3 fold increase Model p(DLE) as function of dose Stopping Rules:
. MTD Found . . oo . .
Precision of MTD is strong (CV< 30%) or, Subject with DLE are eliminated=» less observations/subject

Any dose level is selected for the third time Difficulty to fit individual DLE profiles.

P'DLE) =$00%

_ Dose where p(DLE)=30%
P(DLE)="52% -

Abbreviations

Possible dose closestto predicted MTD MTD not Found
MTD s larger than highest possible dose

T MTD = Maximum Tolerated Dose A= Active Maximum 3-fold increase in doses (400mg) with high probabilty (>80%) - .
-MTD=58 Maximum number of cohorts (16) Solution: Data augmentation

S DLE = D Weeffioyel 5 t p=p| b Current dose=3 -> Next dose = 6 Patients with DLE are removed from the study BUT we consider
- = Uose Limiting tven = Flaceno Current dose=1 -> Next dose = 3 them as experiencing DLE for the next doses given to the cohort

]
200 300 400 CV= Coefficient of variation

Dose (mg)

%MTD estimated= % studies where CV(MTD)<30% or same dose chosen for 3" time - Larger value is better

%MTD estimated

120

Relative Error

Relative error = % error(estimated MTD — true MTD) - Smaller value is better 100

80 - : ® classic 1 dose

classic LF 4 doses
60 - i N Sequential ¥ Adapt 1 dose

¥ Sequential (when

MTD estimated) ® Adapt 2 doses
40 - : — : :

* Adapt 3 doses

¥ Adaptive | | | | ¥ Adaptive ¥ Adapt 4 doses

Flat 5% Pr(DLE) 12%  Pr(DLE) 35% Pr{DLE) 52% PrDLE)85%  Pr(DLE)100%  Abrupt200mg = I S
Pr(DLE) 12% Pr{DLE) 35% Pr{DLE) 52% Pr{DLE) 85% Pr(DLE) 100%  Abrupt200mg P(DLE) 100% P(DLE) 85% P(DLE) 52% P(DLE) 35% P(DLE) 12%

MPE m: SUbjSCtS; totSaI ;_amtplz sized. t MTI;“O.SPaIIItIemI:s < bett .. __N°doses = total number of doses administeredNo- Doses
~ N°overdosed = Subjects dgsed >true - Smaller value is better o :
MPE = 100* sum[(estimated MTD — true MTD)/true MTD] - Smaller value is better . 1 4 = N*® doses above the MTD - Smaller value is better

Pr(DLE)  Pr(DLE)  Pr(DLE)  Pr(DLE)  Pr(DLE) Abrupt 200 v v .
12% 35% 52% 85% 100% mg | |

® Overdosed

™ Sequential ¥ Underdosed

» Adaptive

Sequential
Adaptive
Sequential
Adaptive
Sequential
Adaptive
Sequential
Adaptive
Sequential
Adaptive
Sequential
Adaptive
Sequential
Adaptive

Pr(DLE) 12% Pr(DLE) 35% Pr(DLE) 52% Pr(DLE) 85% Pr(DLE) 10094 \brupt 200 m

Duration=_Number of dosing periods - Smaller value is better

Duration

| -w
w ¥
¥ classic 1 dose
1 5 il ~  classic LF 4 doses
' ¥
SEL'lUEI'ItIH' 7 | = — w Adapt 1 dose
- Adaptive | | ol 7AVAdapt2doses
¥ Adapt 3 doses
‘ | ] ~ » Adapt 4 doses
FLAT

RMSE

RMSE = 100* sum[sqrt(estimated MTD — true MTD)%/true MTD] - Smaller value is better
Pr(DLE) Pr(DLE) Pr(DLE) Pr(DLE) Pr(DLE) Abrupt 200
12% 35% 52% 85% 100% mg

™ Sequential

= Adaptive

T = M e B U Oy ~d OO WD

Flat5%  Pr(DLE) 12% Pr(DLE)35% Pr(DLE)52% Pr(DLE)85% Pr(DLE) 100% Abrupt 200

mg ) o 3 o ———
P(DLE) 100% P(DLE) 85% P(DLE) 52% P(DLE) 35% P(DLE) 12%

Results from 5000 simulations
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