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Bayes/frequentistBayes/frequentist
Both can be adaptive
Frequentist: Sample space for the 
experiment
Bayes: Learning via observation, 
maximize some objective, model
Bayes as a tool to build good 
frequentist designs!
Simulate (or other) to control type I 
error, power, etc.
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What types of designs?What types of designs?

Mostly Phase II, some I & III & IV
1. Dose-finding
2. Seamless phases

(phase III traditional)
3. Dropping doses
4. Identifying responders
5. Adaptive randomization
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What is not new?What is not new?
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What is new?What is new?

We’re doing it!We’re doing it!
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SimulationSimulation
Many scenarios; gazillions of 
runs
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bias in picking “best dose”
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Some gapsSome gaps

Accrual rate should be part of the 
design
Not enough attention to modeling 
patient outcomes over time
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Armin Koch’s suggestion?
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PerilsPerils

Who knows what and when
Effect of info “leakage”
Lack of knowledge/training (If 
you don’t know what you’re
doing, don’t do it!)
We may accrue (to the adaptive 
bandwagon) too fast!
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and perils
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FDA “principles” are well 
conceived and serve as 
important guidelines
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Phase II dosePhase II dose--finding:finding:
where to put doses?where to put doses?
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What do you want to
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Simulation #3
Dose P1 P2 P3 P4 UTIL

0 0.06 0.05 0.05 0 0
0.1 0.10 0.05 0.06 0 0
0.5 0.13 0.08 0.07 0 0.063
1 0.30 0.25 0.11 0 0.656

2.5 0.17 0.12 0.08 0 0.323
5 0.20 0.15 0.09 0 0.457

10 0.23 0.18 0.10 0 0.532
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Sample size & Pmax 
(both employ early stopping)

Sample size & Pmax 
(both employ early stopping)

Pbo 0.25 0.5 1 2.5 5 10
SS 53 23 28 119 52 76 102

0.07
87

0.15

Pmax --- 0.00 0.00 0.92 0.00 0.01
SS 87 87 87 87 87 87

Pmax --- 0.00 0.00 0.83 0.00 0.02

ConstantConstant

AdaptiveAdaptive



2323

Scenario-specific 
operating characteristics

Scenario-specific 
operating characteristics

Adaptive Constant
P(Success) 0.906 0.596

P(Cap) 0.092 0.404
P(Futility) 0.002 0.000
Mean SS 453 606

SD SS 187 205
Mean TDose 1663 1662
Max TDose 3771 2384.25
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Sorry performance in 
phase III

Sorry performance in 
phase III
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Power considerationsPower considerations
Po

w
er

Underlying treatment difference

Traditional power

H0 H1

True (predictive) powerTrue (predictive) power

Prior 
density

Predictive power
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SAINT II:

N = 3200 (up from 1700)

Power 80% for Odds Ratio 1.20
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Not probability of
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Naïve predictive power
of SAINT II = 60%
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Press release, Oct 26, 2006Press release, Oct 26, 2006

“Results from the SAINT II (Stroke Acute 
Ischemic NXY-059 Treatment) trial: …
NXY-059 did not meet its primary 
outcome of a statistically significant 
reduction in stroke-related disability, as 
assessed by the modified Rankin Scale 
(mRS) (p=0.33, odds ratio 0.94) 
compared to placebo.
“The company plans no further 
development of NXY-059 in acute 
ischemic stroke.”
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MoralsMorals
P-value is not probability of H0

Predictive power << “power”
Simulate the trial!
Use adaptive design

Start trial cautiously
Look at the data!!
Ask “where we are going”
Adapt (in this case, abort)
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The FutureThe Future
Unknown
Promising: Who wants to be non-
adaptive?
Pet rock? Hula hoop?
Progress slow while we train 
statisticians and “get up to speed”
If we’re not careful, we’ll crash 
this ship into the rocks
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