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Abstract — The application of contextual and domain-specific
pre-trained word embeddings for recognition of medical concepts
in free-text clinical notes in Russian is considered. As it is known,
a large amount of medical data is stored in electronic form, a
significant part - in an unstructured form (medical history,
extracts, description of the results of various tests). This data
contains a large amount of useful information for the diagnosis of
diseases. The results of the experiments showed the effectiveness
of applying contextual language models which pre-trained on
medical texts in the task biomedical named entity recognition.

Keywords — information extraction of medical data; medical
text processing; biomedical named entity recognition; deep
learning; word embeddings

Motivation and Aim

Motivation

In recent years, relevant scientific areas in medicine are: the
transition to advanced digital, intelligent technologies, the
creation of large-scale data processing systems, the
development of machine learning and artificial intelligence, the
transition to personalized medicine, high-tech healthcare and
health-saving technologies. One of the current developing areas
of artificial intelligence application is the analysis of medical
data and the creation of clinical decision support systems.

There is a large amount of medical data in electronic form
[1]. A significant part of this data is stored in an unstructured
form (health records, discharge summaries, results of various
tests and procedures). However, this data contains a large
amount of information.

Medical texts are characterized with non-academic text
style, the presence of a large number of acronyms and
abbreviations, and incomplete sentences. One of the important
tasks in the analysis of medical texts is the biomedical named
entity recognition (BioNER). A large number of studies are
devoted to this problem in the English language [2]-[4]. But
also there are a number of works for texts in Russian [5]. This
paper presents the application of advanced approaches of text
processing in the task of BioNER in Russian texts.

Aim

Medical data contains important information about patients.
Results of tests are stored mainly in a structural form. Data
such as health histories, medical examinations reports, results
of procedures have an unstructured form (natural language
text). The article shows the advantage of applying contextual
and domain-specific pre-trained deep learning language models
in biomedical named entity recognition.
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Methods

A number of approaches were considered including the
applying of contextual versus non-contextual word
embeddings, and pre-training on general domain texts versus
domain-specific texts. We compared the performance of non-
contextual word embeddings such as word2vec, GloVe,
FastText and contextual word embeddings such as ELMo and
BERT. Also we experimented with general domain and
domain-specific pre-training. For general domain pre-training
we used data from the Russuan part of Wikipedia Corpus and
Corpus of Russian news articles collected from Lenta.Ru. For
domain-specific pre-training we used pages of Russian part of
Wikipedia Corpus which titled medical concepts and texts of
the clinical protocols of the Ministry of Health. To perform
medical concepts identification we used the Bi-LSTM+CRF
model with non-contextual and ELMo embeddings. In case of
using BERT-based models we added a simple linear layer or
Bi-LSTM layer for classification. For the final optimization
and evaluation of the models, an annotated dataset was
prepared. It contains about 1000 free-text clinical notes
manually annotated with Brat annotation tool. For the
evaluation we calculated precision, recall and F1 score.

Results

The paper assesses the quality of developed methods and
models of extracting information from clinical texts in Russian.
The use of data mining and processing techniques will allow to
automate the solution of many medical problems arising in
clinical practice, thus improving the quality of primary medical
care. The results of the research show the effectiveness of using
contextual and domain-specific pre-trained language models in
the biomedical named entity recognition task which indicates
the prospect of using developed models for clinical decision
support systems.
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