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Symptom Extraction and Disease-Symptom Relation Recognition from
Web Texts with Multi-Column Convolutional Neural Networks
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We propose two methods: one for extracting symptom (or findings) while another for recognizing the relationships
between diseases and their symptoms. We make a disease list which contains 25,916 disease names from ICD-10,
the question criteria 2018 about doctor national examination in Japan and so on. We retrieve sentences which include
candidate noun phrases for symptoms using the factoid QA module of WISDOM X with question such as “what does
the disease cause?” We apply a dictionary of semantic noun classes to the candidate noun phrases, select a set of
noun phrases that are likely to be symptoms and extract about 120,000 sentences that include such noun phrases.
Then, we randomly sample 50,000 sentences from the extracted sentences. Seven annotators manually judged
whether a given candidate noun phrase is a proper symptom or not. In addition, they also judged whether a given
symptom is regarded as a proper symptom of a target disease or not. We create two multi-column convolutional
neural networks to extract symptoms and recognize the disease-symptom relationship and conduct empirical
evaluation using the annotated data. Experimental results show that the F-score of our two methods are 0.932 and
0.880, respectively. Especially in case of extracting new symptoms, which are even not contained Comejisyo and
MANBYO Dictionary, the F-score is 0.883. Our methods can extract symptoms that are not included in existing
dictionaries with high performance.

Keywords: Medical entity recognition, Relation extraction, Natural language processing, Deep learning
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Recall |Precision [F-score| Avg.P | Recall |Precision [F-score| Avg.P | Recall |Precision [F-score| Avg.P

NAIVE 1.000 0.546| 0.706| - 1.000 0.556| 0.714] - 1.000 0.576| 0.731| -
EKRFRIR [BASE 0.945 0.927| 0.936( 0.985| 0.932 0.931| 0.932| 0.984| 0.871 0.895| 0.883| 0.964
M BASE+NOFIXED 0.925 0.945| 0.935| 0.985| 0.914 0.949| 0.931| 0.986] 0.849 0.917| 0.882( 0.969
BASE+FIXED 0.929 0.939| 0.934| 0.986| 0.920 0.947| 0.933| 0.985] 0.867 0.927| 0.896 0.969
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BE{% 528 |BASE+NOFIXED 0.854] 0.817| 0.835| 0.901| 0.846 0.794| 0.819| 0.898| 0.808 0.789| 0.798| 0.892
BASE+FIXED 0.874 0.893| 0.883| 0.943| 0.883 0.876| 0.880| 0.943| 0.866 0.873| 0.869| 0.939
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