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1. Aim - Seamless phase Il/lll clinical trials

Phase Il trials (exploratory)
o Early trials to assess treatment efficacy
* Error rates not tightly controlled

 Select one of several treatments/doses for further
development

Phase Il trials (confirmatory)
e Large-scale controlled trials
 Comparison of single experimental treatment with control

e Error rates controlled - definitive conclusions

Aim : combine these two phases in a seamless design
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2. Background
2.1 Standard group-sequential approach (  k; = 1)

(Jennison and Turnbull, 2000)
& measures superiority of T, over T,
TestH, d=0vs. Hy: 6>0

At look |
calculate (S, %), efficient score and information for &

stop if § <1;, stop and reject Hy If § 2 u,

Obtain null distribution of Snumerically using
S ~N(82, 7)), §-S4.~N(0(Z4-4_). -7

Find boundaries with Pr(reject H, by look j; Hy) = a*(])
for specified a*(1) < ... < a*(N) =a
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2.2 Select best treatment at first analysis  (k, = 1)
(Stallard and Todd, 2003)
8 measures T, over T,

Test global null hypothesis Hy: 6, = ... § =0

At look 1
calculate (S,, 4,), efficient score and information for &
let A = argmax{§}
stop if S;; <1, stop and reject H, if S;; =2 u,
else continue with T, and T,
At look | (1 <j<N)
calculate (S, Zy;)
stop If S, < 1;, stop and reject H, if S, = u
Obtain null distribution of Sy,
Find boundary to satisfy spending function constraint
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2.3 Strong control of FWER

Considertestof Hy: =001 UK U({1, ..., ki}

n < . — control error rate for H
YPDEO{SH, HOK} gt ma)‘{sm Ho} OK

Hence by CTP control | error rate for H,, in strong sense

Can also select treatment other than best and use same
stopping boundary
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3. Flexible group-sequential boundary

At look |
calculate (S,, 4;) for all current treatments
let X = Sj— S,

let X\m*= max{X}
let Jmax= X MaxX+ ..+ XM

Obtain null distribution of S
Find boundary to control type I error rate for monitoring §m&

Stop T; if §; <1;, stop T, and reject Hy, if §; = u

Can select any treatments since Sj St 9™
Control FWER in strong sense as previously
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4. Simulation study

Start with k;, = 3 treatments
Use triangular test spending function with 5 looks
with power 0.8 when 6, =0,=0,6,=0.51ifk,=1

Drop T if § 2y or §; < or if 63, < max{H} - £

Estimate type | error rates
pr(reject any Hy; Hy)
pr(reject Hy, or Hy,; Hyq, Hyy) for range of 6, values

Estimate power
pr(reject Hys Hyq, Hyp) fOr range of 6, values

Based on 10,000 simulated trials per scenario
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Simulated type | error rates for range of € and 8, values
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Simulated power for range of € and 0, values
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4. Conclusions

The new approach

e enables construction of boundary using group-sequential
approach

 allows flexible dropping of treatments at any stage
e strongly controls FWER

e maintains power relative to Stallard and Todd design
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