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Abstract 

In a cross-over study a subject receives multiple treatments in a sequence across several treatment 
periods, making the subject function as its own “control”. Cross-over designs are common in 
bioequivalence (BE) settings but are also used in efficacy study scenarios. 

Approaches for handling intercurrent events (ICEs), as described in the ICH E9(R1) estimand 
addendum, should in a cross-over study consider that an ICE during one treatment period may affect 
data availability for other treatments, which does not occur in a parallel trial.” 

For efficacy studies, the ICE approach used in a cross-over trial should ideally yield similar results as 
in a parallel arm trial. For a composite approach, a ‘poor score’ can be assigned to a measurement 
affected by an ICE. If the ICE occurs in the first treatment period and the subject withdraws, data that 
should not be imputed with a poor score will be missing for treatments in subsequent periods. 

We show that the often-used random subject model to analyse cross-over data will lead to biased 
estimates for the composite and treatment policy approaches in scenarios with incomplete data, due to 
the differential weighing of within- and between subject information in such a model.  We illustrate with 
simulation how the issue can be mitigated by additional imputation under a hypothetical approach, 
since measurements being imputed are unrelated to occurrence of the ICE. We compare ICE handling 
approaches for efficacy studies to those usually employed in BE trials and apply the approaches to a 
real data example. 

  


