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Abstract: 

Logrank/hazard ratio (HR) test/estimation approach has been routinely used in almost all cancer 
clinical trials with time-to-event outcomes. Although the logrank test is an asymptotically valid 
nonparametric test, it is not the most powerful test when the pattern of the difference is 
non-proportional hazards (PH). Also, interpretation of the HR is not obvious when the PH 
assumption does not hold. For immunotherapy trials, we often see a delayed difference pattern, 
where the conventional logrank/HR approach is not appropriate for testing equality nor estimating 
the magnitude of the treatment effect. Restricted mean survival time (RMST)-based analysis has 
been proposed as an alternative to the logrank/HR approach.  It provides a robust and interpretable 
summary of the treatment effect. However, it is known that the standard RMST-based approach 
offers lower power than the logrank/HR approach in delayed difference scenarios. We propose a 
new prespecified RMST-based test and a corresponding treatment effect estimation procedure, 
particularly when a delayed difference pattern is expected at the design stage. Simulation studies 
show how effectively the proposed method can detect the treatment difference, compared to the 
logrank test, various weighted logrank tests, MaxCombo test, standard RMST-based tests, and so 
on. 

Visit web calendar for suggested readings: 
http://med.stanford.edu/dbds/programs/workshop-in-biostatistics.html 

● “Moving beyond the hazard ratio in quantifying the between-group difference in survival
analysis”

● “Designing therapeutic cancer vaccine trials with delayed treatment effect”
● “Quantifying the long-term survival treatment effect in a comparative oncology clinical study”
● “How do the accrual pattern and follow-up duration affect the hazard ratio estimate when the

proportional hazards assumption is violated?”
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