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Computer-Aided Decision Support System based on LTR algorithm
- Collaboration of a clinician and the machine learning in the differential diagnosis -
Yasuhiko Miyachi 2, Keijiro Torigoe*l, Osamu Ishii*2
*1 Torigoe-lin, *2 The Society for Computer-Aided Decision Support System

OBJECTIVE: To support the differential diagnosis for internists and general practitioners, we have developed the
"diagnostic reminder system" to infer "ranking list of possible diseases". Diagnostic algorithms of conventional
"diagnostic support systems" differ greatly from clinician's differential diagnosis process.

METHODS: The algorithm for machine learning is Learning to Rank(LTR). The evaluation function is "NDCG",
and the loss function is "Approximate NDCG". The performance of differential diagnosis was evaluated against
Case Records of Massachusetts General Hospital published in the New England Journal of Medicine (NEJM).

RESULTS: Performance of inference: the LTR algorithm has higher than the conventional algorithms. Performance
of differential diagnosis: in cases with characteristic symptoms, the LTR algorithm performs almost same as the
conventional algorithm; in cases without characteristic symptoms, the LTR algorithm performs better than that.

CONCLUSIONS: The "diagnosis reminder system based on LTR algorithm" has a high affinity with differential
diagnosis process of clinician. This system is useful for the following points. 1) Diagnosis reminder of rare
diseases. 2) Differential diagnosis for difficult-to-diagnose cases without characteristic symptoms.

Keywords: Computer-Aided Decision Support System, Diagnosis Reminder, Clinical Problem-Solving,
Machine Learning, Learning to Rank
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