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Introduction
N

Several “innovative” approaches to SAD study:
Bayesian statistics using prior knowledge
Adaptive dose selection techniques

Resistance to implementation in practice:

Lack of understanding/ ability to implement
methodology

Risks to the patients or to fail the study.
Need for large-scale simulation trials:

Compare risk/benefits versus standard practice (at
Roche).






Classical Sequential Design
N

o 6A + 2P design — Max 8 cohorts

o Increment doses x-fold if safety
IS acceptable

(doses: 0, 1, 3, 9, 25, 50, 100, 200, 400)

o Stopping Rule: 3/6 (50%) with
DLEs

=>MTD= dose before stopping.




New Adaptive Design
N

3A + 1P (possibly repeated) instead of 6A + 2P per
cohort
Decrease No of subjects in low dose levels cohorts

Increase No of subjects in informative dose levels
cohort

Select next dose levels adaptively in order to estimate
the Maximum Tolerated Dose (MTD):

Dose where DLE rate = 30%

Stop when good precision on MTD or highest dose is
safe.



Simulation Study: Safety Scenarios
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Comparison metrics for simulations
N

Precision and accuracy of MTD (quality)
Study duration and sample size (efficiency)

Number of subjects overdosed (safety)

Summary across 5000 trial simulations per scenario



Adaptive Design: Model based (1/3)
N

Design:
3A + 1P initially
Possible doses: 0,1,3,6,9,20,25,40,50,75,100,150,200,300,400
Logistic Regression:
Model p(DLE) as function of dose
MTD gquantified:
Dose where p(DLE)=30%
Next dose level:
Possible dose closest to predicted MTD
Maximum 3-fold increase in doses
Example: MTD=5.8
Current dose=3 -> Next dose = 6

Current dose=1 -> Next dose = 3



Adaptive Design: Model based (2/3)
~r

Stopping Rules:
MTD Found
Precision of MTD is strong (CV< 30%) or,
Any dose level is selected for the third time

MTD not Found

MTD is larger than highest possible dose (400mg) with high
probability (>80%)

Maximum number of cohorts (16)



Adaptive Design: Model based (3/3)
)
Switch from 3A+1P to 6A+2P:

When the next dose predicted by the model is
lower than the last dose given

In practice, we expand as soon as an MTD is
found in the tested dose range.



Definitions
N

Subject overdosed:
When the subject received a dose > true MTD

Subject underdosed:
When the subject received a dose < true MTD

Global CV: Measure of the precision of the estimates of

Standard deviationof MTD g)
K

the MTD. (CV(MTD) = Mean of MTD -

Relative Error: Measure of the accuracy of the estimates
of MTD (abs(Estimated MTD —True M TD))

True MTD




Comparison: MTD Relative Error
N
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Comparison: Median Prediction

elrror
N
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Comparison: Root Median squared
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N

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

120

100

80

™ Sequential
60 = Adaptive
40
20
0

RMSE = 100* sum[sqgrt(estimated MTD — true MTD)?/true MTD] - Smaller value is better



Comparison: % MTD Estimated
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Comparison: No. Of Subjects
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N° Subjects= total sample size.
N° overdosed = Subjects dosed >true MTD - Smaller value is better



Comparison: Duration
|
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Conclusion
)

Large-scale simulation study demonstrated the improved performance
of an adaptive dose-escalation design compared to the standard
approach in SAD trials

Compared to current approach, results about safety show:
Better quality of MTD finding
Decrease in number of subjects
Comparable duration



Further robustness evaluation
S I

o A sample from the entire population iIs more sensitive
to DLE:

o Each subject has got 10 % chance to be considered
as more sensitive.

o MTD for more sensitive subjects is 2-fold lower:
(normal MTD) / 2

o Same simulation study as before



Comparison: The Relative Error
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Comparison: % MTD Estimated
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Comparison: No. Of Subjects
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Comparison: Duration
I
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Conclusion - Robustness

B

Both classical and adaptive methods are robust: there is
no major difference when 10% subjects are more

sensitive.

Adaptive design still performs better than classical
approach

Same conclusions as without sensitive panel.



david@clinbay.com






Sequential Classical Design: Results

N Subijects MTD Median
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Sequential Adaptive Design: Results

B

design / Actual MTD

Flat at 5 %

Pr(DLE) at 12%

Pr(DLE) at 35%

Pr(DLE) at 52%

Pr(DLE) at 85%

Pr(DLE) at 100%

Abrupt at 200mg

Actual
MTD

% MTD found

Subjects
(Under; Over)

31 (100% ; 0% )

33 (100% ; 0% )

38 (86% ; 14% )

39(89%;11%)

38 (79% ; 21% )

39(69% ;31%)

32(91% ;9% )

MTD Median
(CV <30%)
[Min - Max]

463 [154 - 924]

463 [138 - 1097]

363 [109 - 1097]

294 [96 - 924]

200 [77 - 745]

93 [45 - 236]

154 [154 - 154]




Sequential Adaptive design: Reasons

for stoRRinﬂ
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