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I. INTRODUCTION

Phase III trials with multiple treatment arms (e.g. low dose and high dose and control).

Study Objective - show efficacy of both or either one of the two treatment arms. 

Group sequential analysis plan.    

Research Goal – 

Evaluate adaptive designs of dropping one arm at interim look when lack of potential to show efficacy

Earlier Work:

Tsong, Hung, Wang and Cui (JSM 1997)
Research Goal: Evaluate the adaptive design of reallocate unused type I error rate of the dropped arm based on result at interim look

Results:

Analytical Procedure
Difference between 2 arms
(
Power

Single Stage


NO
Inflated
Improved


SMALL
Inflated
Improved


LARGE
Inflated
Improved

2-Stage


NO
Inflated
Same


SMALL
Inflated
Improved


LARGE
Inflated
More Improved

Yr 2000 Research Goal: 

Evaluate the adaptive design of reassign unused sample size of the dropped arm

&

Minimize the error of dropping an efficacy arm

II.

ANALYTICAL PROCEDURE

(0, (1, (2 = mean of reference, test arm 1, test arm 2, 

H01: (1 = 0
  vs.  
Ha1: (1 > 0           

H02: (2 = 0
  vs.  
Ha2: (2 > 0           with (i = (i -(0.

At each interim analysis, test H0i and terminate the 

i-th test treatment arm once H0i is rejected.
· Use 0.54( for testing H01 and H02.

Corr(Z1, Z2) = 0.5, Prob(Z1 > C or Z2 > C) = 0.25 

( C = 2.21 =z0.0135
· (ik,0.54( = (k,0.54( =  portion of 0.54( 

spent on the k-th interim look.

· Tik = (Yik - Y0k)/vik,  
vik - standard error of (Yik - Y0k).  
· H0i is rejected if Tik >Ck,0.54( for either i=1 or 2. 

III.     SCHEMES TO DROP A TREATMENT ARM 

Conditional Power 

CPik(() = P[Ti,K+1>  CK+1| Tik, (] ,

( = the value assumed for (i
Drop the i-th test treatment arm at the k-th look if

CPik((ik) < CPik(((a) 

where (ik is the estimate of difference at the k-th look, (a is the target difference specified in design

IV.
SCREENING TO PERFORM “DROP-ARM” TEST

Two options for performing “drop-arm” test, 

1.
At any interim look

2. Only if

a. Large difference between the two statistics

|T1k - T2k | > (T,
(T = pre-specified difference


and 

b.
Small conditional powers 

CP1k((1k) + CP2k((2k) < (CP, (CP = pre-specified

V. SCHEMES TO DEAL WITH UNUSED SAMPLE SIZE AFTER DROP/TERMINATE AN ARM 

No re-distributing (NR)

Re-distributing the unused sample size (RD)

if drop arm 1 at the k*-the look

 
T2k   for k ( k*
                    

T*2k  = 

((k*/k) T2k* + ((1-k*/k) W2k,  k>k* 

(if change critical limits)

  or



   ((nk*/mk) T2k* + ((1-nk*/mk) W2k,  k>k* 

(if use same critical limits) 

mk = (3k/2 –k*/2), Tik ( N(((nk) (i, 1), 

W2k ( N(((mk – nk*)(2, 1)    
VI.

SIMULATION PLAN

·   3 interim looks (0.25/0.50/0.75) and final

2 interim looks (0.50/0.75) and a final test

· One sided overall type I error rate =0.025

· O’Brien-Fleming ( spending functions

· Single stage testing procedure

· RD (sample size reallocation) vs. ND (no reallocation)

· N/group = 60/156  

· Simulation size = 100,000

· (a = 0.3 (effect size) for CPA computation

· Screen for drop ((T = 2/1.5, (CP = ½ (T) vs. no screen

Sample size re-distribution scheme 
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Adaptive scheme with sample size change 

Treatment effect configuration

Max((i) = Max((i -(0)
Means of the three arms

0.0
N(0,0), N(0,0), N(0,0)

0.3
N(0,1), N(0,1), N(0.3,1)


N(,1), N(0.15,1), N(0.3,1)


N(0,1), N(0.3,1), N(0.3,1)

0.5
N(0.1), N(0,1), N(0.5,1)


N(0.1), N(0.25,1), N(0.5,1)


N(0,1), N(0.5,1), N(0.5,1)

0.7
N(0,1), N(0,1), N(0.7,1)


N(0,1), N(0.35.1), N(0.7,1)


N(0,1), N(0.7,1) N(0.7,1)

VII.
SIMULATION RESULTS

Type I Error Rate
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 VIII.
SUMMARY

Type I error rate:

    RA ( type I  error rate under control

RA + screening ( 

Type I error rate near nominal level

Power:

With unequal treatment effect –

RA ( power increase 

RA + screening ( 

More power increases and reduces the probability of dropping an effective arm

With equal treatment effect –

Drop arm may lead to lose power

RA + screening ( 

More power increases and reduces the probability of dropping an effective arm

Results can be generalized to more than two treatment arms.

23
1

