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Topic: Semantic annotation, topic, and similarity analysis of a
large corpus of clinical documentation forms

Over the last 20 years, a large corpus of documentation forms has been built up in the
clinical workplace system at the University Hospital Erlangen. The forms were implemented
according to the specifications of the various clinical departments, resulting in many
redundancies (e.g., various forms for documenting smoking status with partial overlaps, but
also individual differences). There is currently no semantic annotation of the forms with
standardized terminology. Semantic annotation is time-consuming but enables automated
comparison between different form types, hospital sites and even languages [2]. Several
comparable data elements within the analyzed forms could enable better data reuse as
demonstrated in Krumm et al. [2].

In preparation for a coordinated re-implementation of the forms in a new clinical workplace
system (KAS), the existing forms are to be semantically annotated and, on this basis,
systematically analyzed in terms of their content and similarity to each other.

Natural Language Processing methods (NLP) such as Language Models or Large Language
Models (LLMs) are to be used for semantic annotation. SNOMED CT is currently the most
comprehensive health terminology in the world, a constantly growing ontology of preferred
terms and their synonyms [3]. It can be combined with LLMs for medical concept
normalization, entity extraction, typing, and classification [1].

To analyze the topics and similarities, the annotation will be stored in a graph database and
corresponding distance measures will be determined. The results of the work represent an
essential input for the form concept in the future KAS of the University Hospital Erlangen.

Questions:

- Q1: Can the KAS corpus be semantically annotated using available NLP or LLM methods?
- Q2: Which topic complexes and similarities can be derived from the annotated corpus?

- Q3: Can references to publicly available form collections (e.g., MDM portal) be established?

Tasks:

- A1: Familiarization with the available source data (KAS), literature, and methods on
medical information extraction and concept normalization.

- A2: Semantic annotation of the corpus & storage of the results in a graph database using
LM- or LLM-based methods for information extraction and concept normalization.

- A3: Topic and similarity analysis and visualization of the results

- A4: Comparison of the results with the forms of the MDM portal

- A5: Code and documentation: ensure the usability (train/test) of the model on the hospital
servers

The thesis must contain a detailed description of all developed and used algorithms as well
as a profound result evaluation and discussion. The implemented code has to be documented
and provided. Extended research on literature, existing patents and related work in the
corresponding areas has to be performed.
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