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Abstract:  

Breast cancer is the leading cause of cancer in women, with roughly 1.4 million new cases 
diagnosed each year worldwide. We have previously shown that, as a result of different molecular 
processes, breast cancer is a collection of at least eleven distinct diseases1 that have diverse 
prognoses2. This new molecular taxonomy of breast cancer is being translated into the clinic through 
tumour stratification, patient monitoring3 and therapy studies4. 

We recently proposed a multistate Cox survival model2 to predict the risk of recurrence in 
breast cancer patients that accounts for different types of relapse (loco-regional and distant), 
competing causes of death (cancer death or other causes), different time scales, clinical covariates, 
and specific baseline hazards for different molecular subgroups. While the model is very effective 
predicting risk of relapse at diagnosis and updating those probabilities while the patient is disease 
free or suffers a loco-regional relapse, its usefulness is more limited after a distant relapse. 

The goal of the project is to expand the model identifying genetic and molecular information 
that can be useful at diagnosis and incorporating dynamic predictors based on the patient’s tumour 
evolution and longitudinal ctDNA plasma samples. The project will require integration of different 
datasets and combination of different statistical strategies to build a model that can be clinically 
useful. 
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