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In a drug development process, the primary goal of
randomized phase II trials is to determine whether
the new therapy has a higher efficacy than the
standard one. For ethical considerations, the design
of two-stage clinical trial is commonly used to avoid
giving patient an ineffective therapy. The sample
size required in the trial is determined by the
expected difference in response rates between the two
therapies under the specified power. In practice,
however, 1t may be difficult to set the expected
difference in the alternative hypothesis, especially
when there is no available information about the two
therapies in the literature. In view of this,
following the idea of Lin and Shih (2004), we develop
an adaptive two-stage design which allows the
investigators to choose the expected difference with
some flexibility. According to the outcome observed
at the first stage, the expected difference can be
chosen either a larger value with higher power or a
smaller value with a lower power at the second stage.
Moreover, for the selected significance level and
power, the design parameters are derived based on the
binomial distribution under Simon’ s minimax and
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Table 1. Adaptive minimax two-stage design for two arms with A; = 0.15, A, = 0.2,
a=02 3 =02 and £ = 0.15.

PA =P = Do

Po M T To Mo Ty woor, max(m,n) of  1—571—p55 E(N) @, d,,

0122 0 2 30 3 29 2 30 0.1985 0.8010 0.9040 26.5960 0.3820 0.2200
023 -1 2 45 3 45 4 45 0.1995 0.8013 0.9126 41.7369 0.3474 0.3263
0343 0 4 56 5 56 4 56 0.1999 0.8005 0.9167 50.1091 0.3420 0.2049
0448 -3 1 61 6 61 5 61 0.2000 0.8000 0.9200 57.9712 0.3085 0.4585
0545 -1 2 62 6 62 5 62 0.1997 0.8004 0.9239 55.6077 0.2480 0.3760
063 -1 1 5 4 58 5 58 0.1998 0.8004 0.9286 49.2087 0.1912 0.4515
0729 0 5 48 4 48 5 48 0.1980 0.8006 0.9377 39.5831 0.4589 0.0981

Table Il. Adaptive optimal two-stage design for two arms with A; = 0.15, Ay, = 0.2,
=02 3 =02 and (3 = 0.15.

PA =P = Do

=3
]

Po 11 T m rm T Un max(m,n) of 1—p571—p35 E(N) &, i

0114 0 2 28 2 42 3 42 0.1985 0.8005 0.9001 25.1091 0.3703 0.4658
0222 0 3 51 4 46 3 51 0.1998 0.8000 0.9078 37.8253 0.4247 0.4038
0328 0 2 49 3 68 5 68 0.1996 0.8006 0.9137 46.0025 0.4420 0.2273
0429 0 2 5 4 73 5 73 0.1996 0.8001 0.9156 49.7849 0.4467 0.2093
0528 0 1 60 4 69 5 69 0.1999 0.8002 0.9195 49.7207 0.4469 0.1061
0625 0 3 54 4 73 5 73 0.1990 0.8001 0.9238 45.6334 0.4427 0.3220
0720 0 1 34 3 55 4 55 0.1999 0.8001 0.9323 37.0201 0.4314 0.1371




Table I1l. Comparisons of required sample size and expected sample size for adaptive
minimax two-stage design and Jung’s minimax two-stage design under A; = 0.15, Ay, = 0.2,
=102, 5 =02 and [, = 0.15.

Jung’s minimax design

pa—pp =0.15 pa—pp =02 adaptive minimax design
po N EN) o 1—48* NEN) o 1—7 max(m.n) E(N) o 1—=711-=/3
0.1 34 30.75 0.1524 0.8004 27 19.50 0.1981 0.8500 30 26.60 0.1985 0.8010 0.9040

0.2 48 42.10 0.1835 0.8005 36 30.46 0.1990 0.8557 45 41.74 0.1995 0.8013 0.9126
0.3 60 51.91 0.1825 0.8002 40 35.45 0.1949 0.8503 56 50.11 0.1999 0.8005 0.9167
0.4 62 52.35 0.1996 0.8001 47 37.27 0.1968 0.8504 61 57.97 0.2000 0.8000 0.9200
0.5 64 50.88 0.1998 0.8006 47 36.63 0.1973 0.8515 62 55.61 0.1997 0.8004 0.9239
0.6 58 52.42 0.1961 0.8001 39 32.90 0.1991 0.8511 58 49.21 0.1998 0.8004 0.9286
0.7 49 38.44 0.1987 0.8001 34 30.54 0.1763 0.8500 48 39.58 0.1980 0.8006 0.9377

Table IV. Comparisons of required sample size and expected sample size for adaptive optimal
two-stage design and Jung’s optimal two-stage design under A; = 0.15, Ay = 0.2, @ = 0.2,
£, =0.2 and /3, = 0.15.

Jung’s optimal design

pa—pp=0.15 pa—pp=10.2 adaptive optimal design
ro NEN) o 1—3* NEN) o 1—73 max(m,n) E(N) o 1—7871—7;
0.1 35 28.95 0.1980 0.8073 27 19.50 0.1981 0.8500 42 25.11 0.1985 0.8005 0.9001

0.2 53 40.21 0.1811 0.8002 40 28.42 0.1988 0.8523 51 37.83 0.1998 0.8000 0.9078
0.3 68 48.61 0.1976 0.8010 45 33.83 0.1909 0.8504 68 46.00 0.1996 0.8006 0.9137
0.4 69 51.13 0.1942 0.8004 49 35.62 0.1995 0.8516 73 49.78 0.1996 0.8001 0.9156
0.5 67 50.40 0.1973 0.8000 50 34.92 0.1984 0.8503 69 49.72 0.1999 0.8002 0.9195
0.6 63 47.81 0.1887 0.8003 41 31.05 0.1959 0.8500 73 45.63 0.1990 0.8001 0.9238
0.7 51 37.25 0.1984 0.8005 42 25.71 0.1978 0.8500 55 37.02 0.1999 0.8001 0.9323
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