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ABSTRACT

With the development of inexpensive treatment regimens and less invasive
surgical procedures, we are confronted with non-inferiority study
objectives. In the early days, statistical methods for showing the non-
inferiority of a new (test) treatment compared to an established standard
(reference) one had been mainly developed for binary or normal outcomes.
Recently, more and more people have studied the issue of assessing drug
efficacy in the case where the experimental indicator is the median failure
time.

In medical practice, the median failure time is a popular measure for
characterizing the survival experience and treatment effect of a group of
patients. Therefore, the purpose of this paper is to compare the efficacy of
the drug based on the ratio of the median failure time. We use the
confidence interval method proposed by Su & Wei (1993) and the non-
inferiority log-rank method to perform non-inferiority verification. Then
we compare two methods for non-inferiority verification ability by
simulation studies and calculate how many samples it needs to achieve the
verification capabilities we want. Finally, the application of the method is

explained based on a practical data.

Key words: non-inferiority test; median failure time; confidence interval
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o AafEty R g sk

a.Type | error or power for n1=n2=50

Type | error or power

Interval Method Log-Rank Method
(,42) | 5=07 | 8=08 | &=0.9 | =07 | &=0.8 | 8=0.9
(1.3,1)| 0.609 0.425 0.273 0.872 0.692 0.500
(1.2,1)| 0.500 0.327 0.210 0.784 0.569 0.354
(1.1,1)| 0.361 0.212 0.139 0.647 0.393 0.237
(1,1) 0.266 0.139 0.070 0.469 0.251 0.118
(09,1) 0.159 0.071 0.033 0.278 0.124 0.048
(0.8,1) 0.082 0.031 0.011 0.139 0.045 0.015
(0.7,1) | 0.041 0.012 0.003 0.057 0.011 0.004
b.Type | error or power for n1=n2=100
Type | error or power
Interval Method Log-Rank Method
(1, 42) | 8=07 | 8=08 | &=0.9 | =07 | &=0.8 | 8=0.9
(13,1)| 0.875 0.705 0.495 0.990 0.932 0.762
(1.2,1)| 0.780 0.559 0.341 0.960 0.825 0.593
(11,1)| 0.649 0.400 0.210 0.889 0.649 0.353
(1,1) 0.475 0.223 0.094 0.726 0.395 0.164
(09,1)| 0.273 0.100 0.040 0.457 0.183 0.050
(08,1) 0.130 0.038 0.010 0.217 0.046 0.010

(0.7,1)

0.037 0.012 0.001 0.048 0.011 0.003
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c.Type I error or power for n1=n2=200

Type | error or power

Interval Method Log-Rank Method
(4,42) | 5=07 | 8=08 | 5=09 | =07 | =08 | 8=0.9
(1.3,1)| 0.992 0.938 0.770 1.000 0.997 0.957
(1.2,1)| 0.965 0.837 0.581 0.999 0.978 0.839
(11,1)| 0.902 0.648 0.350 0.993 0.885 0.565
(1,1) 0.738 0.407 0.148 0.936 0.645 0.241
(09,1) 0457 0.183 0.033 0.707 0.290 0.043
(0.8,1) 0.203 0.041 0.006 0.332 0.046 0.003
(0.7,1)| 0.038 0.003 0.001 0.046 0.001 0.000
d.Type I error or power for n1=n2=300
Type | error or power
Interval Method Log-Rank Method
(A,42) | 5=07 | 8=08 | 6=0.9 | 8=0.7 | =08 | 8=0.9
(1.3,1)| 0.999 0.991 0.905 1.000 1.000 0.993
(1.2,1)| 0.996 0.942 0.734 1.000 0.997 0.944
(11,1)| 0975 0.812 0.462 0.999 0.970 0.721
(1,1) 0.890 0.529 0.171 0.989 0.793 0.290
(09,1) 0.638 0.214 0.037 0.850 0.355 0.051
(08,1) 0.270 0.042 0.003 0.422 0.051 0.001

(0.7,1)

0.046 0.004 0.000 0.051 0.001 0.000
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% = .7 b power T #TE 2tk A fp it

power
n;in, = 1:1 08 09

Ay=0 A% ng n, ny n,
0.7 0.8 937 937 1302 1302
0.7 0.9 252 252 350 350
0.7 1 121 121 169 169
0.7 1.1 74 74 103 103
0.7 1.2 52 52 72 72
0.7 1.3 40 40 55 55
0.8 0.9 1142 1142 1584 1584
0.8 1 310 310 430 430
0.8 1.1 150 150 208 208
0.8 1.2 93 93 128 128
0.8 1.3 65 65 90 90
0.9 1 1390 1390 1926 1926
0.9 1.1 380 380 526 526
0.9 1.2 185 185 256 256
0.9 1.3 115 115 158 158
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()

power
nyin, = 1:2 08 09
Ay=0 A% ng n, ny n,
0.7 0.8 601 1202 832 1664
0.7 0.9 172 344 237 474
0.7 1 87 174 120 240
0.7 1.1 56 112 76 154
0.7 1.2 41 82 56 112
0.7 1.3 33 66 44 88
0.8 0.9 791 1582 1092 2184
0.8 1 227 454 312 624
0.8 1.1 115 230 158 316
0.8 1.2 74 148 101 202
0.8 1.3 54 108 74 148
0.9 1 1030 2060 1422 2844
0.9 1.1 296 592 406 812
0.9 1.2 150 300 206 412
0.9 1.3 97 194 132 264
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power
nyin, = 2:1 08 09

Ay=0 A% ng n, ny n,
0.7 0.8 1624 812 2266 1133
0.7 0.9 414 207 580 290
0.7 1 188 94 266 133
0.7 1.1 110 55 156 78
0.7 1.2 74 37 104 52
0.7 1.3 54 27 76 38
0.8 0.9 1850 925 2576 1288
0.8 1 476 238 666 333
0.8 1.1 220 110 308 154
0.8 1.2 130 65 182 91
0.8 1.3 88 44 122 61
0.9 1 2110 1055 2934 1467
0.9 1.1 548 274 764 382
0.9 1.2 256 128 356 178
0.9 1.3 152 76 212 106
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