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Turning Clinical Language into Computable Knowledge

The Computational Semantics for Health research team at the Medical University of Graz develops Al-based methods for the semantic

modelling and interpretation of text-based clinical and research data. Our goal is to transform information contained in clinical

narratives and other heterogeneous data sources into structured, standardised, and interoperable patient profiles.

Clinical Real-World Data
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A substantial proportion of clinically relevant information is embedded

iIn free-text reports, discharge summaries, short diagnostic

statements, and semi-structured electronic health record data. These

sources are often heterogeneous, non-standardised, and

characterised by abbreviations [1], spelling variations, synonyms, and
locally established expressions. Consequently, valuable information
cannot be used directly for clinical research, data analysis, or decision
support. The same clinical condition may be documented in many
different ways. Clinical language processing must therefore go beyond

the recognition of individual terms. It must Iinterpret context,

distinguish between current and historical conditions, identify negation
and uncertainty, and connect related information such as a disorder

and Its anatomical location.
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Applications and Impact

Structured semantic information supports both primary and secondary
use of clinical data. It facilitates more precise clinical document
retrieval, cohort identification, data analysis, automated coding,
predictive modelling, decision support, and quality assurance. By
connecting clinical language with interoperable health-data standards,
our research contributes to the FAIR principles of data handling. A
particular focus is placed on methods that can be integrated into
practical clinical and research workflows.
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From Clinical Text to Semantic Representation
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Our research combines language models and other data-driven neural
approaches with ontologies, terminology systems, knowledge bases,
and rule-based methods. Relevant concepts and relations are
extracted from clinical narratives [2], interpreted in their specific
context, and mapped to internationally established standards such as
SNOMED CT, ICD, LOINC, HL7 FHIR, and OMOP. This semantic
normalisation links different linguistic expressions to a common,
machine-interpretable meaning. The resulting information can be
represented in interoperable patient profiles or knowledge graphs,
allowing clinical data to be queried, compared, and reused across

systems and institutions.

Selected Project Activities

Within the European AIDAVA project, clinical reports and discharge
into SNOMED CT-coded patient

knowledge graphs. These representations support the standardised

summaries are transformed
use of information from breast cancer and ischaemic heart disease
records. In PREMEDICAL, information extracted from emergency-
department narratives is used to support machine-learning-based
prediction models. The team also contributes to GeMTeX, a large
annotated corpus of German clinical narratives, by sharing annotation
principles and experience gained from previous clinical text-mining
projects. A further long-standing research area is the German
localisation of SNOMED CT, including terminology development and
participation in international translation and modelling activities.
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