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Abstract

We usually don’t want to waste substantial amount of time and resources in phase
two clinical trials, therefore we need effective methods of randomization, so that
we can chose a potential treatment on survival, and confirm its benefit in phase
three trial quickly. Traditionally, using survival time as a primary endpoint, takes a
long period of time to assign patients to different groups ineffectively during the
adaptive-randomization trails. However, using short-term efficacy (e.g. tumor
response rate) as a primary endpoint, may show that patients have good efficacy
shortly, but do not have long period of survival time. Owing to prolonging survival
time is a common goal of a better treatment, Huang et al. (2009) proposed a model
which used short-term response information to facility adaptive randomization for
survival clinical trials. In this article, we extend the method which Huang et al.
(2009) proposed to multi-arms clinical trials. Moreover, we assume that the survival
time of patients is following the mixture Weibull distribution. In addition, since the
model of Huang et al. (2009) proposed conduct interim analyses each cohort of one
patient, and following patient randomize into the trial is based on the revised
probability of adaptive randomization. In order to save time, we consider to conduct
interim analyses each cohort of five patients, then compare the respective

simulation results.

Key words: adaptively randomization, leukemia, response rate, Markov chain

Monte Carlo, surrogate endpoint
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A [04030.102]43075110 35(33.33%) | 0.0536 | 36(33.33%) | 0.0521
B [04030.102]43075110 35(33.33%) | 0.0570 | 36(33.33%) | 0.0500
C [04030.102]43075110 35(33.33%) | 0.0516 | 36(33.33%) | 0.0456
EX 105(100%) 108(100%)

2. A~BfrC iAok ehr 55 > 5 Cig» B> B A

A [04030.102(43075110  |29(27.62%) | 0.0346 | 29(28.16%) | 0.0378
B [04030.102]645112165 |35(33.33%) | 0.0532 | 34(33.01%) | 0.0641
C [04030.102]1060140190 |41(39.05%) | 0.1338 | 40(38.83%) | 0.1611
EX 105 103(100%)

3. ASBicCH e all » Fd Ch¥ Bxz » AL

A [04030.102]43075110 7(10.77%) | 0.0006 | 8(11.94%) | 0.0005
B [02020.204[43075110 | 21(32.31%) | 0.0332 | 22(32.84%) | 0.0250
C [0.10.10.30.5]43075110 37(56.92%) | 0.6674 | 37(55.22%) | 0.6822
X 65(100%) 67(100%)

4. FlsF Ch¥ Bxz "Abi > 3EFFCENB BETA

A [04030.102]43075110 5(10%) 0.0002 | 6(11.11%) | 0.0003
B [0.2020204]645112165 |16(32%) | 0.0342 | 18(33.33%) | 0.0258
C [0.10.10.30.5]1060140190 |29(58%) | 0.8687 |30(55.56%) | 0.8773
X 50(100%) 54(100%)

BT APRRE PR T CRED Y AT o fod 3 pEn £
RotiidBe T - LR R Y AP GG LR P R e Bl e T B
SIS RT R EHF Rl AE A e €7 GIAREE (TR K ghen
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a-1
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PR LR s BT ARIEREFY Y AT

O F TG AR Y REDF R * 3 e e R R

0| D1 D2 P3 Pa| M1 Mg Uz Mg |5 3B R A | AES| T 3B E A ALE 5
% I
LA~BirCF tak ek 5oz m@ R

04030.10.2|43075110 36(33.33%) | 0.0521 | 38(33.33%) | 0.0522
04030.10243075110 36(33.33%) | 0.0500 | 38(33.33%) | 0.0560

a w »

04030.102143075110 36(33.33%) | 0.0456 | 38(33.33%) | 0.0482

e

108 114(100%)
2A~BrC 3ok hF % > 5HEER CE BB EA

04030.102|43075110 | 29(28.16%) | 0.0378 | 26(24.76%) | 0.0037
0.4030.10.2| 645112165 | 34(33.01%) | 0.0641 | 35(33.33%) | 0.0630
0.40.30.10.2| 10 60 140 190 | 40(38.83%) | 0.1611 | 44(41.91%) | 0.3361
103(100%) 105(100%)
3ABIrC i AR chG EFF > F B3 CEhHF B2 v AdZL

a w9 »

N

0.4030.102|43075110 | 8(11.94%) | 0.0005 | 16(18.83%) | 0.0008
02020204 |43075110 | 22(32.84%) | 0.0250 | 30(35.29%) | 0.0638
0.10.10.30.5|43075110 | 37(55.22%) | 0.6822 | 39(45.88%) | 0.6704
67(100%) 85(100%)
AF % CE4 ' Bxz »ABZ > B CE* B BB A

a %@ »

S

04030.102143075110 6(11.11%) | 0.0003 | 11(15.72%) | 0.0003
020.20204|645112165 | 18(33.33%) | 0.0258 | 25(35.71%) | 0.0387

QO @w >

0.10.10.30.5| 10 60 140 190 | 30(55.56%) | 0.8773 | 34(48.57%) | 0.8641
54(100%) 70(100%)

N

FOsfeaigRzm oo A A S 10 £k pF HL fDE
FoAu b A2 B S S 2 (k=1)fox 2 8 fR(k=4)ip L kAT o f ot
B E AT A frar X RSB s fefr LB o ot i 1?1 Bk TR A fefrdz s
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% MCMC = 72 2 % 2 8 Fluy o x =a,b,co i W enA fie s TF 11 Ep, ~pp
Deo P MEHEP, =0755> F -5 - ik (2 o hip F)EIE- iAW
TS F A 2 0.00 SfEIEERE S AR 2 BN R Bk

FEREE O R Fl(Ay) 7 P?'(/la,kZ%J/lb,kz — ek = _)’T'/;I’L 58Oy

120

o S EEREE S APz eiakt A PR B o B G REEF RS
A R AR AP Bk AR E RS 2 BEEF SRS
fer F oo Ak SdRAP R e

Al A B ETUFRRY F T ARIBRLEF- PP AT foR
- AR S ARER TR g Ao Jris b dRER ol ‘*’K I3 5 3 E Tk
SE AT R E T A RTBEHRLRGT - B AT e o AR
Bt mlF OB LR o A R El R R L R T R

W EEF R L R 0 A S8k, O, x =a,b,c Bk
B & fe B3R 5 Gamma A fie » S ¥ca, =5 B, =1/450; 0, ek 5 4 fie Bk 5 Gamma
A e 0 ik s My =300 0 py =1.2875/300 0 py iR B Y BED F OB pe g, k=
1,..,4>2 T35 & MCMC * 2 RP{5%t AP SHSRIBL T LR ®
PHGEHE 031 BRI ALATF 5 02 =+ « APESEP; =0905> 7 k% - fa
(s S )EF E - s R R 5 0.05 -

Az w IEET NPT NGRS RESF RN LR {0 eh
Ao DET B E iy RF o pll > APFR A - BIEEFOSR
BRrERBRIAR) FRedFr Bakt» F 8% 5 sk b Bsk o (2)
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A TR A Y A 4

F X rfAE BT FER | Y REDF D F R

PSS S

v | P1 D2 D3 Pa| By O O3 O, T 3agh A B AUE o) TIEg A | ARE o

K A Ay A3 Ay » 3 ®»F

LA B4cC 1 40k chF Jo 2 fo iy i A

A 1040301022 12 1 0095 37(33.64%) | 0.0496 | 37(32.46%) | 0.0507
1 1 1 1
90 90 90 90

B 104030102 1.2 1 095 37(33.64%) | 0.0529 | 38(33.33%) | 0.0543
1 1 1 1
90 90 90 90

C 10403010212 12 1 095 36(32.72%) | 0.0575 | 39(34.21%) | 0.0503
11 1 1 110(100%) 114(100%)
90 90 90 90

2A~BIcCHAplehF 5% > GERE CE» BB R A

A 1040301022 12 1 095 33(30.28%) | 0.0323 | 31(27.43%) | 0.0173
1 1 1 1
90 90 90 90

B [04030102]2 12 1 095 37(33.94%) | 0.064 39(34.51%) | 0.0650
1 1 1 1
120 120 120 120

C 10403010212 12 1 095 39(35.78%) | 0.0924 | 43(38.06%) | 0.1306
1 1 1 1 |109(100%) 113(100%)
140 140 140 140

3ABfcC it cna ERFE > F BF Ch4F B2z - AS A

A 1040301022 12 1 095 18(20.45%) | 0.0013 | 23(21.70%) | 0.0027
1 1 1 1
90 90 90 90

B 102020204 1.2 1 095 31(35.23%) | 0.0677 | 37(34.90%) | 0.0687
1 1 1 1
90 90 90 90
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C [01010305]2 1.2 1 095 |39(44.32%) | 0.4207 | 46(43.40%) | 0.3100
11 1 1 88(100%) 106(100%)
90 90 90 90
AF ok Ch¥ > Bz s AdL > 5iEPF CE BB B A
A 040301022 12 1 095 | 14(17.28%) | 0.0013 | 18(17.65%) | 0.0017
11 1 1
90 90 90 90
B (020202042 12 1 095 |29(3580%) | 0.0650 |36(35.29%) | 0.0650
1 1 1 1
120 120 120 120
C [01010305]2 1.2 1 095 |38(46.92%) | 0.5500 | 48(47.06%) | 0.4147
1 1 1 1 |81(100%) 102(100%)

140 140 140 140
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%1

~ 5000 =& g et B P . BT ke

IR S

S R L N T

*F e F R Ak

T35 25 A |975F A | Lo 25F A |975F A
> #ic i #ic > #ic > #ic

1LA~B4cC 7§ 10l ihF g5 otz b R
A 41.74705 | 31.57922 | 77.45577 |25.34448 | 16.15812 | 36.71803
B 41.79852 | 31.37095 | 73.84238 | 25.62223 | 15.86766 | 36.95708
C 41.96657 | 31.40397 | 77.14116 |25.54407 | 16.24830 | 36.41792
2ABrCHitpkr ¥ > 3 EFEF CiE*» BB i A
A 42.82906 | 32.19153 | 66.71503 |26.45117 | 16.42410 | 38.30879
B 45.69974 | 33.65254 | 79.95770 |29.20876 | 17.17451 | 42.22532
C 47.16077 | 34.19827 | 82.20658 |30.93308 | 18.26473 | 45.22091
33ABrC AR NG E@E » F ¥k Ch¥ Bz » Ab i
A 48.45912 | 34.68900 | 66.7106 |27.89638 | 17.11118 | 41.45424
B 58.56267 | 39.70437 | 98.65897 | 34.40368 | 19.24491 | 54.14661
C 76.16325 | 41.16624 | 144.2020 | 40.8694 | 21.16875 | 65.06252
4F 5 Ch# Bz AL HEFF CEYBBEA
A 51.03337 | 36.24932 | 71.36858 | 29.13448 | 17.48630 | 44.89513
B 65.20808 | 43.92969 | 110.3935 | 39.4457 |20.66136 | 63.52197
C 89.11768 | 47.68427 | 151.4555 | 49.36726 |23.60047 | 77.34483
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LA~BirC 3 Aa e hFk S foiz B pF

Ua = Up = U =47.70278

22A~BirCitpleinr g » 3a A Cig* By B gt A

Ug = 47.70278, pup, = 62.73107, p, = 72.6993

3. A~BfrCidplpenmmmil » F B Ch4F > B2 > Ad i

U, = 47.70278, up = 74.36453, p,. = 90.19583
4. F s Coh4F B2 v AL 3PFRFCE» BB A
U, = 47.70278, u, =99.30705, u. = 141.7458

d AT AT UBR @YY F Rankt o r®@ P, x =a,b,co
BRPLE > A RY IR R DEE LRI EFRTRET 04

fie P E o
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