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Summary: Objective: Automatic recognition of medical concepts in unstructured text is an important
component of many clinical and research applications and its accuracy has a large impact on electronic
health record analysis. The mining of such terms is complicated by the broad use of synonyms and
non-standard terms in medical documents. Here we presented a machine learning model for concept
recognition in large unstructured text which optimizes the use of ontological structures and can identify
previously unobserved synonyms for concepts in the ontology.
Materials and Methods: We present a neural dictionary model which can be used to predict if a
phrase is synonymous to a concept in a reference ontology. Our model, called Neural Concept Recognizer
(NCR), uses a convolutional neural network and utilizes the taxonomy structure to encode input phrases,
then rank medical concepts based on the similarity in that space. It also utilizes the biomedical ontology
structure to optimize the embedding of various terms and has fewer training constraints than previous
methods. We train our model on two biomedical ontologies, the Human Phenotype Ontology (HPO) and
SNOMED-CT.
Results: We tested our model trained on HPO on two different data sets: 288 annotated PubMed
abstracts and 39 clinical reports. We also tested our model trained on the SNOMED-CT on 2000 MIMIC-
III ICU discharge summaries. The results of our experiments show the high accuracy of our model, as
well as the value of utilizing the taxonomy structure of the ontology in concept recognition.
Conclusion: Most popular medical concept recognizers rely on rule-based models, which cannot gener-
alize well to unseen synonyms. Also, most machine learning methods typically require large corpora of
annotated text that cover all classes of concepts, which can be extremely difficult to get for biomedical
ontologies. Without relying on a large-scale labeled training data or requiring any custom training, our
model can efficiently generalize to new synonyms and performs as well or better than state-of-the-art
methods custom built for specific ontologies.
For the entire collection see [Zbl 1408.92004].
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