Fixed-sample multi-arm clinical trial design for a

Bernoulli distributed primary outcome
20/06/2019

Design setting

The trial will be designed to compare K experimental treatments to a shared control arm. Response X,
from patient i = 1,...,ng in arm k =0, ..., K, will be assumed to be distributed as X;; ~ Bern(rnj). Then,
the hypotheses to be tested will be:

Hy:mo=m,—7m <0, k=1,...,K.

The global null hypothesis, Hg, will be:

’]'['0:...:’]'['](.

The global alternative hypothesis, H 4, will be:

7T1:"':7TK:7T0+51-

The least favourable configuration for experimental arm k, LEFCy, will be:

Tp =70+ 01, T ="+ =Tpg—1 = Tp1 =+ = T = T + Jo.

The least favourable configuration for experimental arm k, LF'Cy, will be:

Th =01, TL =+ = Th—1 = Th41 = -+ = TK = p.

Here, 01 and &y are interesting and uninteresting treatment effects respectively.

Inputs

The following choices were made:

K = 2 experimental treatments will be included in the trial.

A significance level of & = 0.15 will be used, in combination with Dunnett’s correction.

The response rate in the control arm will be assumed to be: my = 0.3.

The marginal power for each null hypothesis will be controlled to level 1 — 8 = 0.8 under each
of their respective least favourable configurations.

The interesting and uninteresting treatment effects will be: §; = 0.15 and dy = 0 respectively.

The target allocation to each of the experimental arms will be: the same as the control arm.

The sample size in each arm will not be required to be an integer.

Plots will be produced.

Outputs

The total required sample size is: N = 293.963.

The required sample size in each arm is: (ng,...,nx) = (97.988,97.988,97.988).

Therefore, the realised allocation ratios to the experimental arms are: (ry,...,rx) = (1,1).

The maximum familywise error-rate is: 0.15.

The minimum marginal power is: 0.8.

The following critical threshold should be used with the chosen multiple comparison correction: 0.087.



pi0  pil pi2 FWERIL FWERI2 FWERIIl FWERII2

0.3 0.30 0.30 0.1499712 0.0273161 0.0000000 0.0000000
0.3 0.45 0.45 0.0000000 0.0000000 0.3190556 0.0832455
0.3 0.45 0.30 0.0879297 0.0000000 0.2000000 0.0000000
0.3 0.30 045 0.0879297 0.0000000 0.2000000 0.0000000

pi0  pil  pi2 Pdis Pcon P1 P2

0.3 0.30 0.30 0.1499712 0.0273161 0.0886437 0.0886437
0.3 045 045 0.9167545 0.6809444 0.7988494 0.7988494
0.3 0.45 0.30 0.8024691 0.0854606 0.8000000 0.0879297
0.3 030 0.45 0.8024691 0.0854606 0.0879297 0.8000000

pi0  pil  pi2 PHER FDR pFDR FNDR Sens Spec

0.3 0.30 0.30 0.0886437 0.1499712 1.0000000 0.0000000 0.0000000 0.9113563
0.3 045 0.45 0.0000000 0.0000000 0.0000000 0.3190556 0.7988494 0.0000000
0.3 045 0.30 0.0439648 0.0451994 0.0563254 0.1012345 0.8000000 0.9120703
0.3 030 0.45 0.0439648 0.0451994 0.0563254 0.1012345 0.8000000 0.9120703
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