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Retrieval – performance measures

Recall= 75% (3 of 4)
(one false negative)

Recall= 15% (3 of 20)
(17 false negatives)
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Precision = 60% (3 of 5)
(two false positives)
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Precision = found relevant / found
Recall = found relevant / relevant

F1-Measure = 
2

Recall-1 + Precision-1
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Text Retrieval - Googling as a cultural technology
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Retrieval in clinical data – example

Example:

Count alle KAges patients in 2024 
with a stomach ulcer 
(confirmed diagnosis)

Problem:
• Not always coded (K25) in case 

of multimorbid patients
• May be coded (K25) in case of unconfirmed

(treated for ulcer) 

Simple free text search for "Magenulkus" in clinical narratives
• "florides Magenulcus" → false negative
• "Stressulkus im Corpusbereich": → false negative
• "Magenulkus kann nicht ausgeschlossen werden" → false positive
• "Familienanamnese: Vater Magenulkus" → false positive
• "Gabe von Omeprazol zur Prophylaxe eines Magenulkus" → false positive
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Clinical data is heavily based on non-standard text

DM2
CABG n HWI
Bantobrazol
Polenallergie
Fischgerät im Hals
ZW. EBA PAE re. ,TVT. li
Acutes Coronar Syndrom
Nagelkranzfraktur Damen li
V. mors fel dig IV man dex
chron perfor. Gabla DD: Gabla CA
Bursitis Olecrani sin mit begl.Erisypel
Zst.n.Lux. Daumensattelgel.protese li.
Bulli-Trauma: Rippenserienfraktur links
Außenmeniscusscheibenmeniscusdeformität
Zahnex in AN bei Entwichklungsret. unkl.Genese
St. post Pneumonektomie links propter Neo Bronchi
Intervalle, in denen die Beschwerden nahezu beschwerdefrei sind
St.p.TE eines exulc. sek.knot.SSM li US dors. 5/11 Level IV 2,4mm TD. Sentinnel LK ing. li. tumorfr.

• spelling errors (systematic)
• typing errors (accidental)
• transcription errors
• spelling variations
• acronyms, often ambiguous
• ad-hoc-Compounds
• ad-hoc-Abbreviations
• local contexts
• idiosyncrasies, mannerisms
• Latinisms, "denglish" 
• 2nd language professionals
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Terminology standards provide preferred labels and 
few synonyms but clinicians speak and write differently

Frequency of SNOMED CT Preferred Terms and translations
− English:  "Secondary malignant neoplasm of liver"
− Swedish: "sekundär malign levertumör" 
− German: "Sekundäre maligne Neoplasie der Leber"

Hits Google*
100

1
1

Frequency of common synonyms
− English:  "liver metastases"
− Swedish: "levermetastaser"
− Swedish: "Lebermetastasen"

1,230,000
217,000
204,000

Similar findings in clinical text collection or literature abstracts:
e.g. no single hit for “Elektrokardiogramm” in 30.000 discharge letters from cardiology

*https://www.google.com/search?q=%22Secondary+malignant+neoplasm+of+liver%22
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Semantic retrieval in unstructured clinical data 

▪ Semantic retrieval: retrieving relevant content by understanding the intent 
and meaning of queries, rather than just matching words
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Semantic retrieval in unstructured clinical data 

▪ Semantic retrieval: retrieving relevant content by understanding the intent 
and meaning of queries, rather than just matching words

▪ Desiderata
▪ Represent synonymous expressions by the same terminology codes

"U. ventriculi", "Magenulcus", "Magenulkus", "Magengeschwür" →

▪ Identify contexts
"Omeprazol zur Prophylaxe eines Magenulkus"

▪ Disambiguate
"das Corpus-Ca wurde histologisch gesichert. Eine Hysterektomie wird empfohlen"

▪ Exploit taxonomic and ontological information
"Entlassmedikation: Urbason 16mg Tbl.".

A query on "steroid" should retrieve documents with "Urbason 16mg Tbl." 

owl:subClassOf sct:hasActiveIngredient some
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Technologies and resources for semantic retrieval

▪ Terminologies / Ontologies / Information models
▪ Terminologies: vocabularies that provide structured lists of domain terms in a certain 

(domain) language, assigning unique codes to synonyms and related expressions

▪ Ontologies categorize and formally describe the entities of a domain

▪ Information models are structured frameworks that integrate terminology/ontology 
codes within clinical contexts, defining how data should be represented, exchanged, 
and used (e.g., HL7 FHIR, openEHR)

▪ Text Mining 
▪ extracts meaningful information from text using natural language processing (NLP) 

techniques 

▪Machine Learning & AI
▪ support in concept recognition, context analysis, disambiguation, syntactic and 

discourse analysis, relation detection, to construct precise semantic representations 
of narrative content
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Typical use cases (IMI data management group)

"Diabetes Typ 1" "Diabetes Typ 2" "Pankreaserkrankung" "Nierenerkrankung"

"KHK II, St. p. 2 fach stenting 29.09.2018
Persist. VHF, Hypercholesterinämie, 
Statinmyopathie, Pankreaslipomatose
HbA1c nd % kein Diabetes"

"Kombinierte Hyperlipidämie
DM Typ 2, sek insulinisiert
inaktive Psychose seit 2000, 
med. Prophylaxe"

"Diabetes mellitus Typ 2, sek insulinisiert
Hypercholesterinämie, CKD IV"
St.p.Anti Faktor VIII,  
Hemmkörperhämophilie
ACE Hemmerunverträglichkeit
Unverträglichkeit von Januvia
Cardiale Stauungsleber

 



 

Samples
Queries
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IMI Semantics Group – Terminology creation and maintenance

▪ "Graz Interface Terminology":
▪ Links everyday German clinical language 

to terminology standard SNOMED CT, by  
bridging the gap between free-text 
documentation and structured coding 

▪ Based on core vocabulary of about 
440,000 short English-German term 
translations

▪ 4,1700,000 German interface terms 
generated from core vocabulary covering 
330,000 SNOMED CT concepts, prioritised 
by corpus token frequency and filtered by 
1,539,000 negative patterns

• Schulz S, Rodrigues JM, Rector A, Chute CG. Interface Terminologies, 
Reference Terminologies and Aggregation Terminologies: A Strategy for 
Better Integration. Stud Health Technol Inform. 2017;245:940-944. 

• Hashemian Nik D, Kasáč Z, Goda Z, Semlitsch A, Schulz S. Building an 
Experimental German User Interface Terminology Linked to SNOMED CT. 
Stud Health Technol Inform. 2019 Aug 21;264:153-157. 
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Cooperation with ELGA GmbH – Austria's clinical data and standards hub
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IMI Semantics Group – Use of text mining tool

▪ Customization of 
Averbis Health Discovery
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IMI Semantics Group – Use of text mining tool

▪ Customization of 
Averbis Health Discovery
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IMI Semantics Group – Use of deidentification tool

▪ Customization of 
Averbis Health Discovery

▪ Deidentification:
▪ Person (patient, physician)

▪ Institutions

▪ Addresses

▪ ID
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Large Language Models for SNOMED coding
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  correct code wrong code code non-existing
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Large Language Models for text cleansing 

Rewriting and improving








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LLMs for SNOMED matching using text cleansing + RAG

▪ UMLS_DE: German terms and SNOMED CT mapping via
the UMLS Metathesaurus (dictionary baseline)

▪ IT_DE: Graz Interface Terminology for SNOMED CT

▪ Bi-Encoder: SapBERT model (transformer)

▪ RAG: Retrieval-augmented generation using GPT
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Outlook
▪ Bringing Semantics into routine

▪ Work with IMI Data Management team  
▪ Practical use of text mining tool and interface 

terminology

▪ Important feedback re clinical language and 
use cases

▪ Combination of several indexing strategies

▪ Interesting challenges of reasoning via 
taxonomies for optimized retrieval result

no no

no

no

▪ Research
▪ Use and validation of language models for several purposes

▪ Combination of ML with ontologies

▪ Representation of clinical document content as knowledge graphs
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LLM – Medical prompting examples

I am a medical domain expert, 
lexicographer and translator.
A generative approach to 
terminology translation creates for 
the English term

"drug delivery" 

the German translations

"Wirkstoffentbindung"
"Drogenentbindung"
"Medikamentenentbindung"
"Wirkstoffgabe"
"Drogengabe"
"Medikamentengabe"
"Medikamentenverabreichung"
"Wirkstoffverabreichung"
"Drogenverabreichung"

Please identify good, bad, and 
borderline translations and list them! 
Don't add any comment.

I am a medical domain expert and I 
would like you to make clinical texts 
more readable.
A big problem with clinical texts is 
their compact form with co-
ordinations, anaphors and listed 
items of which the head word needs 
to be identified.

Please rewrite the following text, 
aiming at separated small sentences 
with subject, predicate, object. 
Rewrite each concept as precise as 
possible, and avoid anaphora and 
coordinations. 

Please rewrite in German:
"ALAT, ASAT, AP erhöht, Gamma-GT 
im Normbereich"  

I am a medical domain expert and I would like 
you to make clinical texts more readable.
A big problem with clinical texts is their 
compact form with co-ordinations, anaphors 
and listed items of which the head word 
needs to be identified.

Please rewrite the following text, aiming at 
separated small sentences with subject, 
predicate, object. Rewrite each concept as 
precise as possible, and avoid anaphora and 
coordinations. 

Please rewrite in German:
Familienanamnese:
Mutter:
- Diabetes mellitus Typ 2  
- Demenz
Metabolisches Syndrom
Vater:
- Bronchial-Ca
- COPD

I am a medical domain expert and I 
would like you to make clinical texts 
more readable.
A big problem with clinical texts is their 
compact form with co-ordinations, 
anaphors and listed items of which the 
head word needs to be identified.
Please rewrite the following text, aiming 
at separated small sentences with 
subject, predicate, object. Rewrite each 
concept as precise as possible, and avoid 
anaphora and coordinations. 

Please rewrite in German:
Hämatome:
Oberschenkel links
- Präpatellar links
- Unter dem linken Rippenbogen
- linker Ellenbogen
- Linke Schulter

Abschürfungen:
- Handrücken links
- Handgelenk links
- Unterarm links

Keine Auffälligkeiten:
- Abdomen 
- Thorax
- Kopf/Hals

I am a medical domain expert, 
lexicographer and translator.
Please find good and clinically 
common translations of 

"drug delivery" 

to German
Don't add any comment.

Terminology management                                            Clinical text preprocessing
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