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SimonM2Exf&ETH 1> (1989)

Optimal Two-Stage Designs for Phase 11
Clinical Trials

Richard Simon, PhD

Biometric Research Branch, National Cancer Institute, Bethesda, Maryland

ABSTRACT: The primary objective of a phase 1l clinical trial of a new drug or regimen is to
determine whether it has sufficient biological activity against the disease under study
to warrant more extensive development. Such trials are often conducted in a multi-
institution setting where designs of more than two stages are difficult to manage. This
paper presents two-stage designs that are optimal in the sense that the expected sample
size is minimized if the regimen has low activity subject to constraints upon the size
of the type 1 and type 2 errors. Two-stage designs which minimize the maximum
sample size are also determined. Optimum and “minimax” designs for a range of
design parameters are tabulated. These designs can also be used for pilot studies of
new regimens where toxicity is the endpoint of interest.
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SimonM2ExfETH 1> (Controlled Clin Trials 1989)
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URL;:
http://cancer.unc.edu/biostatistics/program/ivanova/SimonsTwoStageDesign.aspx

B UNG

b UNC Lineberger Comprehensive Cancer Center
LINEBERGER

Anastasia Ivanova, Ph.D, University of North Carolina at Chapel Hill

Continuous monitoring for toxicity  Simon's two-stage design  Fleming's two-stage design ~ Simon's like design with relaxed futility stopping

Two-stage design for ordinal outcomes  The Rapid Enrollment Design (RED) for Phase | trials

Other programs

Simon's Two-Stage design
This pregram generates Simon's optimal two-stage designs (Simon, 1983) and admissible designs from Jung et al. (2004) for Phase |l single arm clincial trials.

1. Simon R {1989). Controlled Clinical Trials 10: 1-10. Click here to downlogd Simon's (1989) article.
2 Jung 5H, Lee TY, Kim KM, George 5 (2004). Admissible two-stage designs for phase I cancer clinical trials, Statistics in Medicine 23: 567-560.

Type | emor rate, o (one-sided): _
Power:

Response probability of poor drug, po:

Response probability of good drug, pi:

n mn n n Type 1 Error  Power ENy Probability of early stopping Interval for w Comment
33 18 4 10 0.0458 0.8011 223 0.7164 [0.1683,1] Minimax
38 14 3 11 0.0495 0.8154 21.2 0.6982 [0.1172,0.1682]

43 13 3 12 0.0436 0.8002 206 0.7473 [0,0.1171] Optimal
Cafcwlated in 4 milliseconds

n is the total number of subjects

ny is the number of subjects acorued during stage 1

n, if ri or fewer responses are observed during stage 1, the trial is stopped early for futility

rz, if r2 or fewer responses are observed by the end of stage two, then no further investigation of the drug is warranted
ENa is the expected sample size for the trial when response rate is po

Interval for wis the set of values w such that the design minimizes w * n + (T —w) * ENp

Recommended write up for a protocol

Simon's two-stage design (Simon, 1988) will be used. The null hypothesis that the true response rate is [ py | will be tested against @ one-sided alternative, In the first stage,
{ n; ] patients will be accrued. If there are [ r; | or fewer responses in these [ n; ] patients, the st

tofal of [ n j. The null hypothesis will be rejected if [ r2 + 1] or more responses are observed in [ n |
power of [power] when the true response rate is [ p1 ].

will be stopped. Otherwise, [ n - n; | additional patients will be accrued for a
patients. This design yields a type | error rate of [Type | error rate] and

The devetopment of thiz soffware was supported by funds from the Nafional institufes of Health [ROT CAT20082-01A1L
For comments, questions and suggestions e-mail o Anastasia ova at aivanoval os.uncedu
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Thall and Simon (Biometrics 1994)
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FRIERICESHFAE(L2)

« Lee and Liu (Clinical Trials 2008)
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