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ABSTRACT  

In this work we present a careflow mining approach designed to analyze heterogeneous longitudinal data and to 

identify phenotypes in a patient cohort. The main idea underlying our approach is to combine methods derived from 

sequential pattern mining and temporal data mining to derive frequent healthcare histories (careflows) in a 

population of patients. This approach was applied to an integrated data repository containing clinical and 

administrative data of more than 4,000 breast cancer patients. We used the mined histories to identify sub-cohorts 

of patients grouped according to healthcare activities pathways, then we characterized these sub-cohorts with 

clinical data. In this way, we were able to perform temporal electronic phenotyping of electronic health records 

(EHR) data.  
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A. INTRODUCTION  

During disease progression, patients undergo numerous events such as hospital admissions and discharges, lab 

tests, and follow-up visits. These events occur in a temporal sequence that represents the patient careflow [1], [2]. 

Their automated identification from clinical data still represents a major unmet clinical need. As a matter of fact, 

clinical guidelines and care protocols have been identified as means to improve and standardize health care 

services, but in the absence of an effective Information and Communications Technology (ICT)-based solution to 

automatically extract frequent careflows, it is often impossible to measure their implementation. Moreover, the 

identification of the careflows that occur in clinical care allows profiling both the activity of health care providers 

and to have insights on the groups of patients actually treated.  
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