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# <~ 4 & : In phase II clinical trial, patients are recruited

sequentially and consequently the duration of the
trial will become very long if the accrual rate is
very low. Chi and Chen (2008) proposed a curtailed
two-stage design which used in a single-arm trial to
speed up the clinical trial process. In the single-
arm design, it compares the response rate of the new
drug with a preselected fixed target response rate
estimated from a historical study. The patient
populations may be quite heterogeneous for the two
populations. Therefore, the potential bias may arise
in comparing two response rates. To achieve the
patient comparability, a randomized controlled study
1s often applied. However, the randomized controlled
study 1s hard to use the curtailed design
immediately. Therefore, in this paper, the concept of
curtailed designs will be applied to a randomized
controlled trial to shorten the drug development
process.

#~ M4 curtailed randomized controlled two-stage design ;
expected sample size; design parameters.
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Table I. Comparisons of expected sample size between the proposed two-stage design
and Jing’s two-stage design based on the parameters of Jing’s two-stage design for

A =0.2°
Minimax design Optimal design

Po ™ (s r T E jV(; Ef\r’i] 1 M9 r n E jV(; EN J
01 0 15 3 24 3856 4124 1 14 3 28 3580 38.36
0 17 3 28 4477 4756 1 17 3 32 4273 4550
02 0 23 4 33 53.68 57.48 1 18 4 39 49.61 53.50
2 29 4 43 6185 66.68 2 28 4 45 6158 66.44
03 0 28 5 41 6563 70.50 1 22 5 46 5994 64.86
2 3 5 50 7468 8044 1 25 5 55 7101 76.32
04 2 30 5 45 6471 7040 1 21 5 49 6129 66.50
-1 37 6 54 8928 95.72 1 28 6 61 7929 8542
05 3 3 5 45 6725 74.00 1 18 5 53 6105 66.38
0 33 6 54 8292 89.06 1 27 6 60 7729 8344
06 0 22 5 40 59.18 064.20 1 19 5 45 5559 60.58
-1 31 6 51 8156 88.04 2 28 5 55 6846 74.44
0.7 2 22 4 33 46.16 50.84 1 14 4 36 4240 46.40
0 22 5 41 06054 6548 1 18 5 47 5597 60.80

“For each value of (pi1,p2) = (po + A, po), the first and second rows correspond to

the error probabilities («, ) equal to (0.15,0.2) and (0.15, 0.15), respectively.

Table 1. The design parameters of randomized controlled curtailed two-stage design
for &« = 0.15 and 1 — /5 = 0.80, and balanced allocation. (minimax design)

Do 1 nq r n fx 1-45 ENeq PET
0.1 0 15 3 24 0.1099 0.8002 38.5573 0.3751
0.2 0 23 4 33 0.1388 0.8009 53.6784 0.4264
0.3 0 28 5 41 0.1376  0.8001 65.6279 0.4420
0.4 2 30 5 45 0.1491 0.8010 64.7072 0.6536
0.5 3 34 5 45 0.1493 0.8025 67.2478 0.7277
0.6 0 22 5 40 0.1468 0.8011 59.1811 0.4389
0.7 2 22 4 33 0.1490 0.8003 46.1614 0.6894
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Table I1l. The design parameters of randomized controlled curtailed two-stage design
for « = 0.15 and 1 — /3 = 0.80, and balanced allocation. (optimal design)

Do e nq r n cx 1—-45 ENeq PET
0.1 1 14 3 28 0.1118 0.8005 35.7991 0.6297
0.2 1 18 4 39 0.1369 0.8023 49.611 0.5832
0.3 1 22 5 46 0.1344 0.8002 59.9443 0.5654
0.4 1 21 5 49 0.1488 0.8008 61.2871 0.5625
0.5 2 28 5 46 0.1493 0.8008 62.6611 0.6556
0.6 1 19 5 45 0.1404 0.8001 55.5853 0.5657
0.7 1 14 4 36 0.1475 0.8003 42.3988 0.5818

Table IV. The design parameters of randomized controlled curtailed two-stage design
for « = 0.15 and 1 — /3 = 0.85, and balanced allocation. (Minimax design)

Do e N r n cx 1—45 FENa PET
0.1 0 17 3 28 0.1276 0.8516 44.7725 0.3832
0.2 2 29 4 43 0.1487 0.8507 61.8550 0.6897
0.3 2 35 5 50 0.1492 0.8505 74.6841 0.6523
0.4 -2 32 6 54 0.1395 0.8501 89.1821 0.2619
0.5 -1 27 6 54 0.1419 0.8506 82.7920 0.3417
0.6 4 41 5 51 0.1467 0.8519 78.0404 0.7849
0.7 0 22 5 41 0.1342 0.8501 60.5471 0.4346

Table V. The design parameters of randomized controlled curtailed two-stage design
for « = 0.15 and 1 — /3 = 0.85, and balanced allocation. (Optimal design)

Do e nq r n x 1—45 ENa PET
0.1 1 17 3 32 0.1276 0.8500 42.7329 0.6168
0.2 2 28 4 45 0.1466 0.8501 61.5803 0.6928
0.3 1 25 5 55 0.1495 0.8510 71.0224 0.5614
0.4 1 28 6 61 0.1356 0.8507 79.3087 0.5542
0.5 1 27 6 60 0.1373 0.8502 77.2986 0.5540
0.6 2 28 5 55 0.1499 0.8520 68.4687 0.6587
0.7 1 18 5 47 0.1283 0.8525 55.9762 0.5722
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Curtailed two-stage design for comparing two binomial

proportions in phase Il clinical trials

Chia-Min Chen*and Yunchan Chi?
Department of Natural Biotechnology, Nanhua University*

Department of Statistics, National Cheng-Kung University *

Abstract

In a drug development process, patients enter a phase Il clinical trial sequentially and
hence their responses to the treatment are reported consecutively. When the accrual
rate is low, the drug development process becomes very long and may delay the
release of a promising new drug to the public. For a single-arm trial, Chi and Chen
(2008) provided a curtailed two-stage designs to speed up the drug development
process. However, to the best of our knowledge, there is not any literature
investigating the curtailed design for comparing two binomial proportions.
Therefore, following the idea of Chi and Chen (2008), this paper proposes curtailed
two-stage designs for comparing two binomial proportions to shorten the drug
development process as soon as the new drug either shows lack of efficacy or is very
effective. Moreover, for the pre-specified significant level and power, the suitable

design parameters will be derived based on Simon’s minimax and optimal criteria.

KEY WORDS: curtailed two-stage design; expected sample size; design parameters.
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