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Abstract

A group sequential design can end a clinical trial early if a confirmed efficacy or a futility of study medication
is found during clinical trials. Adaptation can adjust the design of clinical trials based on accumulated data.
The key to this methodology is considered to control the overall type 1 error rate while maintaining the
integrity of clinical trials. The estimation would be more complex and the sample size calculation will be
more difficult if the clinical trials have repeated measurement data. Lee et al. (2002) suggested a repeated
observation case by using the independent increments properties of the interim test statistics and investigated
the properties of the proposed confidence interval based on the stage-wise ordering. This study extend Lee et
al. (2002) to adaptive group sequential design. We suggest test statistics for the adaptation as redesigning
the second stage of clinical trials and induce the stage-wise confidence interval of parameter of interests.
The simulation will help to confirm the suggested method.
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Type | error
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Figure 4.1. Type I error spending rate functions used in the simulation

Table 4.1. Coverage probability for 95% 1-sded confidence interval where D = (3,1,1,4) and o2 =3

PK H-DC(—4)
d stage-wise repeated naivel naive2 stage-wise repeated naivel naive2
C.L C.I. C.IL C.I. C.IL C.IL C.IL C.IL

1.5 0.952 0.972 0.702 0.974 0.946 0.996 0.683 0.978

1 0.956 0.975 0.813 0.980 0.956 0.995 0.796 0.971

L=1 0.75 0.954 0.974 0.851 0.971 0.954 0.992 0.829 0.964
0.5 0.949 0.970 0.877 0.971 0.954 0.991 0.870 0.955

0.25 0.950 0.966 0.892 0.956 0.948 0.988 0.880 0.942

1.5 0.947 0.980 0.674 0.984 0.961 0.996 0.689 0.983

1 0.953 0.991 0.949 0.987 0.943 0.994 0.934 0.999

L=2 0.75 0.956 0.989 0.886 1.000 0.955 0.988 0.897 0.999
0.5 0.933 0.994 0.834 0.999 0.934 0.983 0.814 1.000

0.25 0.941 0.974 0.804 0.999 0.956 0.989 0.836 0.999

AN & Al EFHME S FRAFLD D = (3,1,1,4)7 AARE EF] 244 079 A7)0 e =

o4y A v 2k
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Figure 4.2. Box plot for lower limit of 95% 1-sided confidence interval where D = (3,1,1,4) and o2 =3
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Table 4.2. Coverage probability for 95% 1-sded confidence interval where D = (3,1,1,4) and 0?2 =0.3

PK H-DC(—4)
6 stage-wise repeated naivel naive2 stage-wise repeated naivel naive2
C.L C.L C.L C.L C.L C.L C.L C.L
1.5 0.950 0.998 0.948 1.000 0.950 0.998 0.948 1.000
1 0.950 0.998 0.833 1.000 0.950 0.998 0.948 1.000
0.75 0.941 0.995 0.757 0.998 0.950 0.994 0.769 1.000
0.5 0.961 0.980 0.772 0.998 0.966 0.996 0.774 1.000
0.25 0.963 0.982 0.780 0.999 0.965 0.995 0.776 1.000

Table 4.3. Coverage probability for 95% 1-sded confidence interval where D = (3,1,1,4) and ¢ = 30

PK H-DC(—4)
é stage-wise repeated naivel naive2 stage-wise repeated naivel naive2
C.L C.L C.L C.L C.L C.L C.L C.L

1.5 0.939 0.979 0.903 0.942 0.944 0.998 0.920 0.952

1 0.952 0.978 0.900 0.950 0.944 0.998 0.894 0.920

0.75 0.944 0.982 0.912 0.934 0.970 0.996 0.926 0.932

0.5 0.941 0.972 0.895 0.912 0.946 0.967 0.900 0.899

0.25 0.946 0.967 0.900 0.899 0.934 0.974 0.900 0.908
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