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Early and accurate detection of rare diseases is an important aspect of
reducing disease progression and improving the quality of life of the
affected people. It is estimated that there are about 36 million people in
the EU who suffer from more than 5000 rare diseases [4]. The majority of
these conditions are of genetic origin and usually appear in childhood. They
can often lead to disability, chronic illness, or even premature death [5].
It is difficult to accurately identify a rare disease because the symptoms
can be similar to those of more widespread illnesses. Patients that are
affected by such conditions constantly face delayed diagnosis, which can
lead to psychological and economic challenges for them and their families
[6]. Late diagnosis is associated with reduced quality of life and increased
mortality rates. Therefore, early diagnosis help doctors to closely monitor
the progression of the disease and avoid rapid negative changes in the
patient’s health.

Early detection of health risks is one of the key foundations of modern
healthcare. It allows doctors to carry out necessary tests and prescribe early
treatment to control the disease. However, the task of accurately and quickly
diagnosing rare diseases is very challenging for general practitioners who
may lack knowledge of these conditions [2]. In addition, rare diseases are
under-represented in the International Classification of Diseases, version
10 (ICD-10), which is widely used for disease identification [1]. Therefore,
there is a great need for new technologies to identify rare diseases.

Natural language processing (NLP) methods are rapidly gaining
popularity in the medical field as electronic health records (EHRs) are
increasingly implemented. These records are a rich source of data consisting
of structured and unstructured information. The structured data includes
the patient’s medical history, diagnoses, medications, medical and surgical
procedures, and allergies. The unstructured data consists of physicians’
free-text notes that can include important observations about patient's
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health. According to [3] NLP methods can be very useful for processing
unstructured data in patient health records. Specifically, they have been
used to uncover meaningful insights about Dravet syndrome from narrative
medical reports in electronic health records [3]. In addition, NLP methods
have also been used to analyze free-text clinical notes to detect depression
in patients diagnosed with breast and colorectal cancer [2]. However, the
application of such methods faces certain challenges. These caninclude data
quality, medical terms in different languages, or the complexity of medical
terminology in general. Some conditions may have different synonyms
and abbreviations to describe them. For example, “obsessive-compulsive
disorder”,"anancastic neurosis”, and “OCD" are the same disease. In addition,
symptoms can present similar challenges where patients’ complaints can be
described by medical terms and also by short phrases [2]. However, the
main difficulty is data annotation. In order to apply machine learning (ML)
algorithms, the data must be labelled. However, annotating rare diseases
in clinical notes requires expertise in specific fields, hence significant cost
and time from clinical experts [1]. Another scientific challenge is that most
rare diseases have a limited number of cases and may present with unusual
symptoms. Therefore, the development of NLP models that can handle
unique linguistic features and terminology of rare diseases is necessary.
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