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In a drug development process, an important goal of phase
IT clinical trial i1is to evaluate the efficacy and safety of
a new drug and confirm whether the evidence is enough to
enter the phase III clinical trial. However, the maximum
tolerated dose of the new drug might not always be
accurately estimated in the phase I clinical trial. As a
result, the recommended dose could lead to excessive
toxicity in the subsequent phase II clinical trial. In
order to simultaneously evaluate the efficacy and safety of
new drugs, this study proposed a two-stage randomized
design with two dependent binary endpoints. In order to
speed up the trial process, the curtailed sampling
procedure 1is applied in the bivariate two-stage randomized
design to develop the bivariate curtailed two-stage
randomized design. To compare the expected sample sizes of
the bivariate two-stage randomized design with and without
the implementation of curtailment, the expected sample
sizes of bivariate curtailed two-stage randomized design
are consistently smaller than that of bivariate two-stage
randomized design under each setting.

two dependent binary endpoints; two-stage randomized
design; curtailed sampling procedure; curtailed two-stage
randomized design
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Table 1. Comparisons of expected sample size between the bivariate two-stage randomized designs with
fixed sample size and the bivariate two-stage randomized designs with curtailment based on minimax

criterion, 6, = 0.2, pa. = pp.so = 0.7 under Hy and p,y o = 0.9, ppa = 0.7 under H,.

po ¢ MM T s T s q as  1-B E(N|Hy) E.N|Hy) RS(%)
01 01 63 25 24 25 67 72 0145 0047 0.800 795 71.62 11.0
05 62 25 22 23 66 71 0146 0047 0800 10476 92.49 133
20 62 24 22 23 66 71 0145 0047 0800  94.54 84.70 11.6
10 62 26 23 26 66 71 0146 0046 0800  90.84 81.65 11.3
02 01 68 59 63 66 73 77 0146 0050 0.800  118.06 102.22 15,5
05 68 59 63 66 73 77 0146 0050 0804  118.26 102.96 14.9
20 68 44 46 48 73 77 0147 0050 0802  92.02 82.43 11.6
10 66 51 54 56 71 75 0145 0049 0800  104.04 92.80 12.1
03 01 74 50 52 52 80 84 0149 0044 0800  103.24 93.76 10.1
05 73 58 61 65 79 82 0150 0049 0801 1166 101.63 14.7
20 70 54 56 60 76 79 0150 0050 0801  109.84 97.24 13.0
10 68 63 67 71 74 77 0148 0049 0800  126.36 110.32 145
04 01 75 32 26 30 82 85 0139 0045 0800 1247 109.19 14.2
05 75 32 29 32 8 85 0138 0044 0800  101.38 91.42 10.9
20 74 32 27 32 81 84 0138 0043 0800  107.58 96.73 11.2
10 72 59 62 66 79 81 0131 0050 0801 1195 105.41 13.4
05 01 75 31 28 31 8 85 0143 0044 0800  97.58 87.56 11.4
05 74 59 60 66 8L 83 0142 0050 0.800  119.02 104.67 13.7
20 73 59 61 66 80 82 0139 0050 0802  119.34 105.13 135
10 71 59 64 66 77 80 0145 0050 0800  119.12 104.17 14.4
06 01 72 64 67 72 79 81 0134 0050 0800  128.12 110.97 155
05 72 59 62 66 79 81 0131 0050 0.800 11856 103.48 14.6
20 71 59 64 66 77 80 0140 0050 0801  118.66 103.03 15.2
10 67 59 64 66 73 76 0144 0049 0800  118.78 104.03 14.2
07 01 65 49 50 53 71 74 0144 0050 0.800  99.94 89.80 11.3
05 65 25 23 25 71 74 0144 0050 0.800  83.76 74.97 11.7
20 64 27 23 26 70 73 0144 0050 0800  99.94 89.05 12.2
10 63 27 25 26 69 72 0141 0048 0800 9566 86.07 11.1

1. For each p,, values in the first row to fourth row are calculated by ¢ = 0.1.0.5, 2, 10, respectively,
under (o, ., 3) =(0.15, 0.05, 0.2).
2. The response rates for two group are (pa,o.ps.o) = (Pro-pro) uUnder Hy and (pa,1.pB.,1)

(pro + 0y, pro) Under H,.
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Table 2 Comparisons of expected sample size between the bivariate two-stage randomized designs with
fixed sample size and the bivariate two-stage randomized designs with curtailment based on optimal

criterion, 6, = 0.2, pa. = pp.so = 0.7 under Hy and p,y o = 0.9, ppa = 0.7 under H,.

o ¢ m o onmi T s r s a  an 1-3 FE(N|Hy) FE.N|Hy) RS(%)
01 01 89 19 20 20 93 99 0126 0048 0.802 54.1 48.65 11.2
05 93 18 19 19 97 103 0.126 0050 0.801  58.44 52.56 11.2
20 85 24 26 25 87 95 0148 0048 0801 6152 55.35 11.1
10 88 23 25 24 90 98 0143 0049 0801 6166 55.49 11.1
02 01 89 22 23 23 94 99 0143 0050 0.800 59.1 52.8 11.9
05 88 22 23 23 93 98 0142 0049 0802 6558 58.93 11.3
20 89 21 22 22 94 99 0141 0049 0801  69.34 62.37 11.2
10 8 21 22 22 92 97 0140 0048 0801 7178 64.74 10.9
03 01 100 23 24 24 106 111 0142 0043 0.802 63 56.27 12.0
05 93 27 28 29 99 103 0.144 0049 0802  70.22 62.79 11.8
20 94 26 27 28 100 104 0143 0049 0801  74.08 66.46 115
10 90 26 27 28 96 100 0141 0046 0801  76.66 69.09 11.0
04 01 99 24 24 26 106 109 0145 0049 0800  63.72 56.71 12.4
05 97 24 24 26 104 107 0.143 0048 0800  70.64 63.23 11.7
20 94 24 24 26 101 104 0141 0047 0801  75.84 68.18 11.2
10 90 24 24 26 97 100 0138 0045 0.801 79 71.34 10.7
05 01 91 20 20 21 98 101 0139 0050 0.801 64 57.12 12.0
05 95 24 24 26 102 105 0.145 0047 0801  69.98 62.6 11.8
20 92 24 24 26 99 102 0143 0046 0801  75.14 67.53 11.3
10 91 23 23 25 98 101 0.142 0045 0801  78.64 70.96 10.8
06 01 100 21 22 22 106 111 0149 0042 0800  61.82 54.89 12.6
05 89 22 23 23 95 99 0.146 0050 0.801  66.42 50.32 12.0
20 90 21 22 22 96 100 0.144 0050 0801 7158 64.19 11.5
10 89 24 25 26 95 99 0149 0044 0801 7572 68.33 10.8
07 01 89 19 20 20 95 99 0130 0048 0801  56.36 49.97 12.8
05 88 19 20 20 94 98 0130 0047 0801  60.56 53.92 12.3
20 8 19 20 20 92 96 0128 0046 0801 6592 58.94 11.8
10 78 21 21 23 84 87 0144 0049 0800  69.68 62.72 11.1

1. For each p,, values in the first row to fourth row are calculated by ¢ = 0.1.0.5, 2, 10, respectively,
under (o, ., 3) =(0.15, 0.05, 0.2).
2. The response rates for two group are (pa,o.ps.o) = (Pro-pro) uUnder Hy and (pa,1.pB.,1)

(pro + 0y, pro) Under H,.
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