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Analysis of Complication Patterns

Based on Structured Discharge Summary Data
Rei Noguchi™, Kota Torikai*?, Yuichiro Saito™
*1 System Integration Center, Gunma University Hospital

Introduction: Text data recorded in the electric medical record system have important and consistent information
about patients and are highly expected to be utilized directly for medical examination or diagnosis. We have
previously developed a method for processing free text data in discharge summaries into structured data in which
each record was unique for each individual case (corresponding to one discharge summary), and for extracting
“semantic units”, a kind of keywords, from each record using a novel natural language processing (NLP) engine.
This methodology enabled us to extract disease-specific semantic units (namely “feature terms™) for circulatory
diseases and tumor diseases from “Chief complaint” and “Past medical history” sections in the discharge
summaries, and to distinguish the diseases from each other. In this study, we focused on complications of the main
disease extracted from the free text to use the structured data effectively and to predict the complication patterns.
Methods: The data of complications described as free text originally in the discharge summaries were structured
and stored in separate columns “Main disease”, “Complication #1”, “Complication #2” ... for each case (e.g. in
case of “I. Disease A, 2. Disease B” described in the free text, Disease A and Disease B were extracted separately
and stored in “Main disease” and “Complication #1” columns, respectively). We applied association analysis, a
kind of pattern mining approaches that can detect relations hidden in large data sets among variables based on
co-occurrence, to the structured data and examined what kind of complication patterns were frequently appear.
Results: For circulatory diseases, association rules {chronic atrial fibrillation}=>{chronic heart failure} and
{chronic kidney disease}=>{chronic heart failure} were extracted (A=>B means when A occurs, consequent B
occurs with a certain probability), and the co-occurrences in both the rules were about 7 and 5 times, respectively,
as frequent as single occurrences of the consequent diseases. In contrast, for tumor diseases, a rule {cirrhosis type
C}=>{hepatocellular carcinoma} was extracted and the co-occurrence was about 15 times as frequent as the
single occurrence of hepatocellular carcinoma.

Conclusion: The results were reasonable from a medical perspective, indicating the usefulness of our approach.
We will use these results for developing models to distinguish diseases and to predict complication patterns in
combination with “Chief complaint” and “Past medical history” data.
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