














Hyperbolic tangent model
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Logistic model
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Figure 1 Family of dose-toxicity curves for the model-based continual reassessment method: (a) hyperbolic tangent model, (b) logistic model, and

(c) power model.

subsequent phase IIB trial is often a randomized, multi-arm
study with a goal of identifying the most promising treatment
regimen to evaluate further in a phase III trial. Time to
recurrence or time to progression can be used as the primary
end point for a phase IIB trial. Comprehensive overviews
on the design and analysis of phase II cancer trials can
be found, for example, in papers by Mariani and Marubini
(1996), Scher and Heller (2002), and Gray et al. (2006).

Phase lA Designs

Typically, a phase IIA trial is a single-arm, open label study
that requires the treatment of 30 to 100 patients under a multi-
stage design. Some commonly used designs are described
below.

Gehan’s Design In the early days of anticancer drug
development, there were few agents with any anticancer
activity. A drug is considered active if it produces at least a

20% clinical response rate (p). To test the hypothesis of Hy:
p =0 versus H;: p = 0.2, Gehan (1961) proposed a two-
stage design. The first stage enrolls 14 patients. If none of
them respond to the treatment, the drug is declared ineffective
and the trial is stopped. If at least one clinical response is
seen, additional patients (typically 20—40) are enrolled in
the second stage to estimate the response rate with a pre-
specified precision. The design has a type I error rate of zero
(because under the null hypothesis of p = 0, no response can
occur) and 95% power for p = 0.2. The design can also be
used to test other response rates under H;. For example, for
p = 0.1 or 0.15, the corresponding sample size in the first
stage to achieve 95% power will be 29 or 19, respectively.

Simon’s Two-stage Designs Simon (1989) proposed 2 two-
stage designs, the optimal design and the minimal design,
to test the hypotheses, Hy: p < po versus H): p > pj,
with given type I and type II error rates: These designs
can be constructed to minimize the expected sample size
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Table 5 Outline of International Conference on Harmonisation Guidelines
of Statistical Principles for Clinical Trials (ICH E9).
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Glossary

caDSR  sentinel  tool
cadsrsentinel/do/logon).

To ensure the safety of patients participating in clinical
trials, every clinical trial must be approved by a local
institutional review board (IRB) at its inception and on
an annual basis. An IRB typically consists of internal
and external clinical trial experts, as well as community
representatives. Every trial must have a sound scientific and
ethical justification. In addition to the IRB’s oversight, most
randomized clinical trials must also be monitored by a DMC
or a DSMB. The rules for the operation of the DSMB in the
United States have been well established by the US National
Institutes of Health (http://grants.nih.gov/grants/guide/notice-
files/not98-084.html). The main function of such groups is to
monitor patient accrual and safety and treatment efficacy for
each clinical trial. For double-blinded studies, the DMC can
ask the study statistician to provide unblinded data in a closed
session. The integrity of each study can be preserved through
independent reviews by the DMC. Recommendations for
early stopping due to toxicity, futility, or efficacy can
be made by the DMC and communicated to the study
investigators and regulatory bodies (Ellenberg et al., 2003,
Clemens et al., 2005).

Standard statistical reports, including descriptive and sum-
mary statistics, should be provided for the review of each
study on at least an annual basis. Event charts, such as a
calendar event chart and an interval event chart, are use-
ful graphical tools to track and plot multiple timed event

(http://cadsrsentinel.nci.nih.gov/

Calendar event chart for ID91-025
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Figure 2 Event charts for monitoring clinical trial conduct of the Lung
Intergroup Trial: (a) calendar event chart and (b) interval event chart.















