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Background
So far, NI trials are almost exclusively performed in
phase III setting. However, the NI question might
already be relevant in phase II setting in several scenar-
ios, like: treatment optimization in diseases for which
standard treatments already exist, or investigation of
cytostatic agents, or rare diseases for which a phase III
trial will not be feasible, or try to establish a reduced
dose for frail patients. Before pursuing a phase III NI
trial, a phase II trial is warranted. If resources are lim-
ited, then the scale of the phase II trials might be con-
strained. Feasible design choices for small-scale phase II
trial with NI intention are desired.

Methods
Both frequentist hypothesis testing and confidence inter-
val (C.I.) approaches are considered for the intended NI
phase II trials. Both single-arm and two-arm trials with
a binary endpoint were performed, sample sizes
obtained from the two approaches are compared under
different parameter settings with the NI margin in the
hypothesis testing approach equal to the interval width
in the C.I. approach.

Results
If the success rate of standard treatment is 0.5, with the
NI margin 0.1 for the new treatment, the required sam-
ple size for one-sided hypothesis testing approach is at
least 283 patients in two-arm trial with power 80% and
20% type I error (alpha) and 158 in single-arm trial with
same power and 5% alpha. Using one-sided C.I.
approach with 95% confidence level and allowed width
of 0.1, only 76 patients are needed. The smaller the

margin or the width is, the larger sample size is needed
for either approach. The sample size from the C.I.
approach is always lower than that from the other
approach under the same settings.

Discussions
The approach of the hypothesis test here is basically the
same as for phase III trials, but could have a larger NI
margin or alpha [1,2]. However, the determination of
the NI margin is often problematic in a phase III setting
and even more difficult in phase II setting as reliable
previous data about the efficacy may not be available at
this early stage. The C.I. approach does not require the
NI margin or impose a rigid go/no-go decision rule only
based on the primary endpoint. This allows the investi-
gators to consider other aspects of the treatment for the
final decision, hence might be preferred.

Published: 13 December 2011

References
1. Neuenschwander B, Rouyrre N, Hollaender N, Zuber E, Branson M: A proof

of concept phase II non-inferiority criterion. Stat Med 2011, 30:1618-1627.
2. Rubinstein L, Crowley J, Ivy P, LeBlanc M, Sargent D: Randomized phase II

designs. Clinical Cancer Research 2009, 15:1883-1890.

doi:10.1186/1745-6215-12-S1-A89
Cite this article as: Sun and Schmitz: Design choices for small-scale
phase II trials with non-inferiority (NI) intention. Trials 2011 12(Suppl 1):
A89.

* Correspondence: Hong.sun@sakk.ch
Swiss Group for Clinical Cancer Research (SAKK

Sun and Schmitz Trials 2011, 12(Suppl 1):A89
http://www.trialsjournal.com/content/12/S1/A89 TRIALS

© 2011 Sun and Schmitz; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

http://www.ncbi.nlm.nih.gov/pubmed/21351286?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21351286?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19276275?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19276275?dopt=Abstract
mailto:Hong.sun@sakk.ch
http://creativecommons.org/licenses/by/2.0

	Background
	Methods
	Results
	Discussions
	References

