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ABSTRACT: Treatment de-escalation aims to reduce toxicity and/or morbidity by lowering treatment dose,
intensity or duration, while preserving efficacy and improving the overall benefit-risk balance. Trials evaluating
de-escalation are commonly designed as non-inferiority trials, with the objective of demonstrating that de-
escalated treatment strategy is not unacceptably worse than the current standard of care.

Non-inferiority trials have been criticized for their methodological complexity and dependence on potentially
subjective margins [1]. In some settings, particularly in de-escalation studies, it has been argued that
superiority designs may offer a more direct and interpretable framework for evaluating treatment effects [2]. At
the same time, it is often suggested that non-inferiority trials inherently require larger sample sizes than
superiority trials, although in practice this depends on assumptions regarding the non-inferiority margin and the
expected effect size [3].

Bayesian trial designs have been proposed as a promising approach to improve the efficiency of non-inferiority
trials. Sample size determination approaches for non-inferiority trials using a Bayesian analysis for a binary
outcome have been compared [4]. However, little is known about the operating characteristics of Bayesian
designs for non-inferiority trials with time-to-event outcomes, especially in the presence of competing risks.

In this presentation we evaluate and compare operating characteristics of different Bayesian trial designs for
such outcomes, including the frequentist type I and II error rate in view of sample size. We assess the impact
of different Bayesian definitions of non-inferiority as well as the influence of prior specification, including
uninformative, informative and commensurate priors. These methods are motivated by design challenges of
the CROSSROADS study, which evaluates cancer-specific survival (CSS; where death due to other cause is
treated as competing event) following active surveillance (de-escalated strategy) versus completion surgery
(control strategy) in pT1-2 colorectal cancer patients after local excision with an estimated 5-25% risk of
lymph node metastases.

References

[1] Mauri L & D'Agostino Sr RB. Challenges in the Design and Interpretation of Noninferiority Trials. N Eng/ J Med. 2017
Oct; 377(14): 1357-67.

[2] Gyawali B. De-escalation trials do not always need to be noninferiority: a case for superiority design de-escalation
trials in oncology. J Nat/ Cancer Inst. 2025 Nov: djaf322 [Online ahead of print].

[3]1 Fleming TR. Current issues in non-inferiority trials. Stat Med. 2008 Feb; 27(3): 317-32.

[4] Turner RM, Clements MN, Quartagno M, et al. Practical approaches to Bayesian sample size determination in non-
inferiority trials with binary outcomes. Stat Med. 2023 Apr; 42(8): 1127-38.

PRESENTING AUTHOR BIO: Birgit Lissenberg is an assistant professor and biostatistician at the Clinical Trial
Methodology and Statistical Consultation Team of the Department of Data Science and Biostatistics within the
Julius Center for Health Sciences and Primary Care at the UMC Utrecht. Her research focusses on survival
outcomes and quality of life questionnaires, mainly motivated by oncological clinical research. She obtained her
PhD in Mathematical Statistics at the Delft University of Technology in 2011.



