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Definition of the Adaptive Randomization Probabilities
For the fixed design parameter 0 < ¢ <1, n =mn; +1,--- ,n12 = n; + ng, and acceptable
dose set A, given the data D,,, the adaptive randomization used in stage 2 of the Gen I-1I

design gives dose d; € A, to the n' patient with the following probability:
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Values ¢ < 1 shrink r;,, toward the fair randomization probability 1/|.A,|, which corresponds

to ¢ = 0. The value { = 1/2 was used for the design in the simulation study.

Likelihood and Generation of Outcome Variables for the Simulations
The joint likelihood of data D,, from n patients is given by the product

= 5 (15| T¥Er>0)
L(Dn,0) = [[ nv(Yi | dy, 0)|{£2(27 | Vi, dpay, 017 {S2(27 | Yiydpsy, 0) )

=1

and the posterior is p(6 | D) o L(D,,0)p(8 | ).

To generate (Y}, Yr), we assumed latent variables W = (Wg/, Wr) following a bivariate



normal distribution with mean (0,0), variances 1, and correlation .20, and defined

0 if Wpg < KRll(dj)
0 if Wr < KJT(dj)
Yr = ’ Yr = 1 if /{R’l(dj) < Wg < /ﬁl}yg(dj) .
1 if WT Z FLT(dj>
2 if Wgr > KJR/Q(dj)
To generate PFS time, we assumed [Z | Y > 0,Y7,d;] followed a piecewise exponential

distribution with probability density function
f2(Z|Yr, Yr,d;) = exp{—=Z/\N2Z)}, 0<Z <5,
with piecewise log hazard

Bot + Brud[Yr = 2] + BriYr + 3,1 > 1] if 0<Z <25

log{\(2)} =4 3 .
Boz + Brol [Yrr = 2] + BraYr + 7jol[j > 1] if 25<Z <5

The parameters rp(d;), kr1(d;), kr2(d;), Bots Bri, Bri and Yi1,Yj2 were derived under each

scenario to match the pre-determined ¢(d;)"“¢ and £(d;)"“¢ values for j = 1,--- , 4.



Table S1. Sensitivity analysis for the effect of AR in stage 2 of the Gen I-II design.

Dose levels Sample
Designs 0 1 2 3 4 size. R (%)
Scenario 1
miue(d;) 0.1 0.2 04 05
e (d;) 0.3 0.4 0.5  0.55
U (d;) 59.1 62.5 60.9 59.9
girue(d.) 0.05 0.1 0.15 0.3
With AR Selection (%) 93.5 0 0.5 26 3.3 35.6 NA
Patients (#) 9.5 13.5 88 3.7
Without AR Selection (%) 94.8 0 0.5 1.8 29 41.4 NA
Patients (#) 108 162 101 4.2
Scenario 2
Tiue(d;) 0.05 0.2 04 0.5
e (d,) 0.6 0.65 055 04
U (d;) 767 68.0 540 404
girue(dy) 0.1 0.15 0.15 0.15
With AR Selection (%) 83.8 2.3 9.6 4.1 0.2 48.2 NA
Patients (#) 215  16.4 74 28
Without AR Selection (%) 86.7 0.8 8.1 3.8 05 60.4 NA
Patients (#) 327 182 69 2.7
Scenario 8
wlrue(d;) 004 006 008 0.
e (d,) 0.4 0.5 0.6 0.6
U (d;) 6.2 670 742 75.0
glrue(dy) 0.2 0.4 0.5 0.7
With AR Selection (%) 2.9 0.3 7.0 19.3 70.5 52.7 91.0
Patients (#) 10.6 13.0 14.9 14.3
Without AR Selection (%) 3.0 0.1 5.4 16.4 75.0  69.7 92.7
Patients (#) 11.6 15.2 214 215
Scenario 4
wlrue(d;) 001 0.3 006 0.08
wirue(d;) 0.6 0.7 0.7 0.7
U (d;) 72.1 80.9 81.3 80.6
ghrue(d;) 0.4 045  0.65 0.5
With AR Selection (%) 0.1 4.3 9.2 69.1 17.2 58.1 91.5
Patients (#) 13.9 15.1 14.8 144
Without AR Selection (%) 0 4.0 8.7 70.1 17.1 759 91.8
Patients (#) 146 210 208 19.6
Scenario 5
wlrue(d;) 0.03  0.05 0.1 0.15
e (d.) 0.4 0.6 0.75  0.65
U (d;) 63.1 75.2 82.3 72.7
gtrue(d.) 0.3 0.45 0.5  0.65
With AR Selection (%) 1.2 1.4 14.2 24.1 59.1 54.3 89.1
Patients (#) 10.5 14.7 15.8 13.3
Without AR Selection (%) 1.1 1.3 15.0 23.6 59.0 71.3 89.0
Patients (#) 104 189 270 151




Table S1. (continued)

With AR

Without AR

With AR

Without AR

With AR

Without AR

With AR

Without AR

Selection (%)
Patients (#)
Selection (%)
Patients (#)

Selection (%)
Patients (#)
Selection (%)
Patients (#)

Selection (%)
Patients (#)
Selection (%)
Patients (#)

0.6

0.7

3.3

2.8

9.1

8.0

1.3

1.1

0.02
0.4

54.4
0.45
5.4
10.0
9.5
9.4

0.03
0.4

66.1
0.3
2.0

11.2
1.8

13.7

0.15
0.6

71.8
0.45
23.4
17.7
20.2
21.2

0.02
0.6

76.3
0.4
18.2
17.2
13.7
25.0

Scenario 6
0.04
0.6

72.6
0.7
68.4
14.4
70.7
19.4
Scenario 7
0.05
0.5

70.3
0.45
15.0
13.7
13.9
18.8
Scenario 8
0.2
0.7

77.8
0.6
56.9
14.8
62.5
24.3
Scenario 9
0.1
0.6

73.5
0.45
22.5
15.6
23.2
21.1

0.07
0.65

72.5
0.5
15.7
14.7
14.5
18.5

0.1
0.6

73.5
0.65
70.9
15.1
74.6
21.9

0.25
0.6

68.5
0.45
9.0
9.9
7.8
11.8

0.2
0.6
70.2
0.6
51.2
12.8
53.8
15.9

0.1
0.75

77.8
0.45
9.8
15.2
8.6
22.9

0.15
0.5

68.6
0.4
8.8

12.1
7.0

15.5

0.4
0.5

56.4
0.4
1.6
5.3
1.6
0.4

0.5
0.6

60.4
0.65
6.8
5.9
8.2
6.2

54.3

70.2

52.2

69.9

47.7

62.7

51.6

68.2

90.0

90.8

90.6

91.9

90.5

91.8

88.7

90.2




Table S2. Sensitivity analysis of p for determining the candidate dose set.

Dose levels

P 0 1 2 3 4 Sample size R (%)
Scenario 1
e (dy) 0.1 0.2 04 05
mirie(d,) 0.3 0.4 0.5 0.55
T (d)) 59.1 625 609 59.9
gtrue(d.) 0.05 0.1 0.15 0.3
0.6 Selection (%) 93.6 0 0.5 26 33 35.4 NA
Patients (#) 9.5 13.5 87 3.6
0.7 Selection (%) 93.5 0 0.5 26 3.3 35.6 NA
Patients (#) 9.5 13.5 8.8 3.7
0.8 Selection (%) 939 0 0.5 20 35 35.0 NA
Patients (#) 9.4 13.4 86 3.6
0.9 Selection (%) 95.0 0 0.5 22 23 35.2 NA
Patients (#) 9.4 13.5 87 3.6
Scenario 2
mhree(d,) 0.05 0.2 04 05
mirie(d,) 0.6 0.65 0.55 0.4
T (d)) 76.7 68.0 54.0 404
ghrue(dy) 0.1 0.15 0.15 0.15
0.6 Selection (%) 82.3 2.2 9.8 5.1 0.6 48.5 NA
Patients (#) 21.2 16.6 78 3.0
0.7 Selection (%) 83.8 2.3 9.6 4.1 0.2 48.2 NA
Patients (#) 21.5 16.4 74 28
0.8 Selection (%) 86.4 24 8.5 25 02 47.9 NA
Patients (#) 217 162 71 28
0.9 Selection (%) 90.0 24 6.5 1.0 0 47.6 NA
Patients (#) 21.3 16.4 71 28
Scenario 3
mhree(d,) 0.04 0.06 0.08 0.1
mirie(d,) 0.4 0.5 0.6 0.6
T (d)) 61.2 67.0 742 75.0
gtrue(dy) 0.2 0.4 05 0.7
0.6 Selection (%) 3.1 0.4 6.9 19.3 704 53.2 91.0
Patients (#) 11.0 13.2 149 14.1
0.7 Selection (%) 2.9 0.3 7.0 19.3 70.5 52.7 91.0
Patients (#) 10.6 13.0 14.9 143
0.8 Selection (%) 3.3 0.3 6.9 20.5 69.0 51.6 90.7
Patients (#) 10.2 12.8 14.6 14.0
0.9 Selection (%) 3.2 0.7 8.5 28.9 58.6 50.0 87.1
Patients (#) 9.8 12.2 14.3 136
Scenario 4
miree(d, ) 0.01 0.03 0.06 0.08
wirue(d;) 0.6 0.7 0.7 0.7
T (d)) 72.1 80.9 81.3  80.6
gtrue(dy) 0.4 045  0.65 0.5
0.6 Selection (%) 0.1 4.8 9.6 69.0 16.4 58.6 91.3
Patients (#) 14.1 15.2 14.8 14.5
0.7 Selection (%) 0.1 4.3 9.2 69.1 17.2 58.1 91.5
Patients (#) 13.9 15.1 14.8 144
0.8 Selection (%) 0 4.2 12.3 65.1 18.3 56.5 90.3
Patients (#) 13.0 14.8 145 141
0.9 Selection (%) 0.2 5.7 17.6 54.5 220 53.2 87.2
Patients (#) 12.1 14.1 13.8 132




Table S2. (continued)

Dose levels

0 0 1 2 3 4 Sample size R (%)
Scenario 5
e (dj) 0.03 0.5 0.1 015
irue(d)) 0.4 0.6 0.75  0.65
T (d;) 63.1 75.2 82.3 727
grrue(dy) 0.3 0.45 0.5  0.65
0.6 Selection (%) 1.4 1.4 13.3 229 61.0 54.8 89.6
Patients (#) 10.7 14.7 15.8 13.6
0.7 Selection (%) 1.2 1.4 14.2 24.1 59.1 54.3 89.1
Patients (#) 105 147 158 13.3
0.8 Selection (%) 1.1 12.8 16.3 30.9 50.5 92.8 86.8
Patients (#) 9.8 14.4 15.7 12.8
0.9 Selection (%) 1.6 11.2 18.4 48.8  30.0 50.6 81.9
Patients (#) 9.3 13.8 15.6 12.0
Scenario 6
e (dj) 0.02 004 007 0.1
wirue(d)) 0.4 0.6 0.65 0.75
T (d;) 54.4 72.6 725 7.8
grrue(dy) 0.45 0.7 0.5  0.45
0.6 Selection (%) 0.8 5.0 71.4 14.3 8.6 55.2 91.0
Patients (#) 104 14.7 14.8 15.3
0.7 Selection (%) 0.6 5.4 68.4 15.7 98 54.3 90.0
Patients (#) 10.0 144 14.7 152
0.8 Selection (%) 0.6 4.2 64.5 17.0 13.6 52.6 88.7
Patients (#) 9.2 143 142 149
0.9 Selection (%) 09 1.9 45.8 23.0 284 50.8 82.4
Patients (#) 8.9 13.6 13.7 14,5
Scenario 7
e (dy) 0.03 0.5 0.1 015
miree(d;) 0.4 0.5 0.6 0.5
T (d;) 66.1 70.3 735 68.6
girue (dy) 0.3 045 065 0.4
0.6 Selection (%) 3.0 2.1 14.9 724 7.6 52.2 91.1
Patients (#) 11.1 13.9 15.3 12.0
0.7 Selection (%) 3.3 2.0 15.0 70.9 8.8 52.2 90.6
Patients (#) 11.2 13.7 15.1 121
0.8 Selection (%) 3.1 2.3 15.8 704 84 01.5 90.4
Patients (#) 108 135 153 118
0.9 Selection (%) 3.6 4.3 20.6 60.6 11.0 50.0 86.7
Patients (#) 10.5 13.4 14.8 11.3
Scenario 8
miree(d,) 0.15 0.2 025 0.4
wirue(d)) 0.6 0.7 0.6 05
T (d;) 71.8 77.8 68.5 56.4
ftme(dj) 0.45 0.6 0.45 0.4
0.6 Selection (%) 8.6 22.5 58.1 9.2 1.6 48.2 90.7
Patients (#) 17.8 14.9 10.2 5.4
0.7 Selection (%) 9.1 234  56.8 9.0 1.6 A7.7 90.5
Patients (#) 177 148 99 5.3
0.8 Selection (%) 8.9 225 59.2 8.3 1.1 47.2 91.1
Patients (#) 175 150 97 4.9
0.9 Selection (%) 9.1 23.3 59.4 7.7 05 46.1 91.2
Patients (#) 17.1 14.8 9.5 4.7




Table S2. (continued)

Dose levels

0 1 2 3 4  Sample size R (%)
Scenario 9
e (d;) 0.02 0.1 02 05
wirue(d)) 0.6 0.6 0.6 0.6
T (d;) 76.3 73.5 702 60.4
girue(d;) 0.4 0.45 0.6  0.65
Selection (%) 1.0 13.7 214 55.3 8.6 51.8 90.7
Patients (#) 17.1 15.6 13.2 5.9
Selection (%) 1.3 18.2 22.5 51.2 6.8 01.6 88.7
Patients (#) 17.2 15.6 128 5.9
Selection (%) 1.1 21.0 27.0 458 5.1 50.6 86.5
Patients (#) 17.1 15.6 125 55
Selection (%) 2.3 34.0 30.8 305 24 49.4 80.7
Patients (#) 17.0 14.7 123 54




Table S3. Sensitivity analysis for sample size allocation between stage 2 and stage 3, with stage 1
sample size fixed at n; = 15.

Dose levels Sample
na2; N(d) 0 1 2 3 4 size. R (%)
Scenario 1
mlrue(d;) 0.1 0.2 04 05
e (d) 0.3 0.4 05 055
U™ (d;) 59.1 62.5 60.9 59.9
girue(d) 0.05 0.1 0.15 0.3
n2 =39; N(d) =9 Selection (%) 949 0 0.5 1.8 28 37.4 NA
Patients (#) 9.6 14.6 9.6 3.6
ne = 33; N(d) =15 Selection (%) 935 0 0.5 26 33 356  NA
Patients (#) 9.5 13.5 88 3.7
ng = 27; N(d) =21 Selection (%) 94.1 0 0.6 21 32 35.8 NA
Patients (#) 9.8 13.2 89 4.0
Scenario 2
mhrue(d;) 0.05 02 04 05
e (d) 0.6 065 055 04
U™ (d;) 767 680  54.0 40.4
grue(d;) 0.1 0.15 0.15 0.15
ny =39; N(d) =9 Selection (%) 85.5 1.7 8.4 41 0.3 52.8 NA
Patients (#) 23.9 18.5 76 28
ny = 33; N(d) =15 Selection (%) 83.8 2.3 9.6 41 0.2 48.2 NA
Patients (#) 21.5 16.4 74 28
ne = 27; N(d) = 21 Selection (%) 88.6 1.4 7.6 21 0.3 508 NA
Patients (#) 21.7 17.8 84 3.0
Scenario 3
e (d;) 0.04 006 008 0.1
e (d) 0.4 0.5 0.6 0.6
U™ (d;) 61.2 67.0 742 75.0
girue(d;) 0.2 0.4 05 0.7
ng =39; N(d) =9 Selection (%) 3.1 0.3 6.8 19.8 70.0 53.2 90.9
Patients (#) 103 13.0 154 145
ng = 33; N(d) =15 Selection (%) 2.9 0.3 7.0 193 705 527 91.0
Patients (#) 10.6 13.0 14.9 14.3
ne = 27; N(d) = 21 Selection (%) 2.7 0.4 5.1 16.9 749 652 925
Patients (#) 12.9 16.0 18.4 17.9
Scenario 4
e (d;) 0.00 003 006 0.08
rlrue(d) 0.6 0.7 0.7 0.7
U™ (d;) 721 809 813 80.6
girue(d;) 0.4 045  0.65 0.5
ny =39; N(d) =9 Selection (%) 0.1 5.0 10.6 66.8 17.6 54.2 90.7
Patients (#) 12.9 14.3 13.8 13.2
ny = 33; N(d) =15 Selection (%) 0.1 5 9.2 69.1 17.2  58.1 91.5

Patients (#) 13.9 15.1 14.8 144
ng = 27; N(d) =21 Selection (%) 0.1 3.2 8.1 73.9 146 77.0 92.8
Patients (#) 17.6 20.0 19.9 195




Table S3. (continued)

Dose levels

ng; N(d) 0 1 2 3 4 Sample size R (%)
Scenario 5
mlrue(d)) 0.03  0.05 0.1 0.15
wirue(d.) 0.4 0.6 0.75  0.65
T (d;) 63.1 752 823 727
girue(d.) 0.3 0.45 0.5 0.6
ny =39; N(d) =9 Selection (%) 1.2 1.4 14.7 22.7  60.0 53.7 89.2
Patients (#) 9.7 149 162 129
ng = 33; N(d) =15 Selection (%) 1.2 1.4 14.2 24.1 59.1 54.3 89.1
Patients (#) 10.5 14.7 15.8 13.3
ng = 27; N(d) =21 Selection (%) 1.1 1.1 13.6 229 61.3 68.9 89.7
Patients (#) 13.0 18.9 19.9 17.1
Scenario 6
e (d;) 0.02 0.04 0.07 0.1
e(d;) 0.4 0.6 0.65 0.75
"(dy) 54.4 72.6 72.5 77.8
girue(d.) 0.45 0.7 0.5 0.45
ne =39; N(d) =9 Selection (%) 0.7 5.6 703 146 8.8 53.9 90.6
Patients (#) 9.8 14.6 14.4 15.0
ng = 33; N(d) =15 Selection (%) 0.6 5.4 68.4 15.7 9.8 54.3 90.0
Patients (#) 100 144 147 152
no =27; N(d) =21 Selection (%) 0.7 4.3 72.8 141 8.1 67.7 91.5
Patients (#) 113 184 187 19.3
Scenario 7
Wtrue(dj) 0.03 0.05 0.1 0.15
nire(d;) 0.4 0.5 0.6 0.5
U (d;) 66.1 70.3 73.5 68.6
girue(d.) 0.3 045  0.65 04
ng =39; N(d) =9 Selection (%) 3.7 2.0 14.1 71.2 9.1 53.2 90.8
Patients (#) 11.1 14.1 16.0 12.0
no =33; N(d) =15 Selection (%) 3.3 2.0 150 709 88 52.2 90.6
Patients (#) 1.2 137 151 121
ne =27, N(d) =21 Selection (%) 2.4 1.5 133 759 7.0 63.9 92.3
Patients (#) 13.3 16.7 18.6 15.2
Scenario 8
mue(d;) 0.15 0.2 0.25 0.4
i (d;) 0.6 0.7 0.6 0.5
U (d;) 71.8 77.8 68.5 56.4
girue(d;) 0.45 0.6 0.45 0.4
ng =39 N(d) =9 Selection (%) 8.7 22.6 580 90 16 50.0 90.7
Patients (#) 18.9 16.1 10.0 5.0
ny =33 N(d) =15 Selection (%) 91 234  56.9 9.0 1.6 477 90.5
Patients (#) 17.7 14.8 99 53
ng =27; N(d) =21 Selection (%) 8.1 20.9  61.2 87 1.1 56.6 91.5
Patients (#) 19.8 17.4 129 6.4




Table S3. (continued)

Dose levels

ng; N(d) 0 1 2 3 4 Sample size R (%)
Scenario 9

e (d;) 0.02 0.1 0.2 0.5
W%“e(dj) 0.6 0.6 0.6 0.6
U "(d;) 76.3 73.5 70.2  60.4
girue(d;) 0.4 0.45 0.6 0.65

ny =39; N(d) =9 Selection (%) 1.4 14.3 24.2 51.8 8.3 53.7 89.7
Patients (#) 17.8 17.0 135 5.4

ny =33; N(d) =15 Selection (%) 1.3 182 225  51.2 6.8 51.6 88.7
Patients (#) 17.2 156 128 59

ng = 27; N(d) =21 Selection (%) 1.0 14.3 21.9 55.7 7.1 62.0 90.2
Patients (#) 19.4 18.9 16.6 7.0
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