17 June 11:15

Title: Impact of interval-censored data on comparative time-to-event endpoints: a simulation
study applied to patient-reported outcomes in oncology

Joel Sims, Emma Martin, Mike Greenwood, Rachael Lawrance
Adelphi Values, Manchester, United Kingdom

Abstract

Patient-reported outcome (PRO) time to deterioration (TTD) endpoints are assessed at scheduled
visits, so true event times are only known to lie between visits. This interval censoring is rarely
accounted for when using Cox proportional hazards (PH) or Kaplan-Meier (KM) methods, and its
impact on treatment effect estimation is not routinely quantified. We conducted a simulation study to
evaluate bias of the Cox PH hazard ratio (HR) under interval censoring. Three main data generating
mechanisms were evaluated: 1) varying on-treatment visit intervals (0—16 week intervals); 2)
asymmetry of visits (e.g. 3-weekly vs 4-weekly); and 3) off-treatment assessments with reduced
frequency, triggered by intercurrent events (ICE). True event times were assigned to the first visit at
which they would be observed or imputed as the mid-point of the visit interval. Weibull-distributed TTD
times were simulated to reflect realistic deterioration patterns. HR bias, 95% CI coverage, and KM
estimates were summarised.

Under symmetric assessment schedules (£16-week intervals), HR estimates showed negligible bias
and acceptable coverage but KM median estimates increase with longer visit intervals. Asymmetric
assessment frequencies on the other hand induce substantial bias favouring the arm with less frequent
assessments. Differential transition between arms to reduced-frequency off-treatment assessments
results in biased HRs (e.g. estimated HR~1.2 even with true HR=1). Mid-point imputation attenuated
these biases. In conclusion, the selection of a suitable PRO assessment schedule impacts
interpretation of the treatment effect on TTD endpoints due to interval censoring; regular PRO
assessment frequency continuing post-ICE is the least biased approach.



