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Images: [Top] SNOMED CT April 2022 International Edition – SNOMED International Release notes, SNOMED International, 2022 
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Motivation

• Interoperability in healthcare informatics is on 
the rise

• Structural standards like HL7 FHIR, openEHR

• Use of standard terminology like SNOMED CT, 
ICD-x, LOINC, etc.
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Images: [Top] ICD-10-GM Delta list for 20202021, BfArM, Germany, 2021 
[Bottom] Delta files for SNOMED CT 2022-03-312022-04-30, generated via https://github.com/IHTSDO/delta-generator-tool

Interpreting the Delta

• Very different levels of quality for 
difference lists and maintenance in 
terminologies 
– ICD-10-GM has highly-informative PDF 

reports, but only simple CSV delta files 
– SNOMED CT maintains historical 

associations forever and can generate 
Delta packages between releases 

• What about non-standard terminological 
resources? 
– Specifically, FHIR Terminology resources
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Image: HL7® FHIR® R4 Terminology Module, https://hl7.org/fhir/terminology-module.html. HL7 International, 2019; adapted & simplified

HL7 FHIR Terminology
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Review results: https://itcr-uni-luebeck.github.io/TerminoDiff/SLR

Related Work

• Scoping review 
– ("fhir" OR "ontology" OR "rdf" OR 

"terminology")  AND (“diff"  OR "change" 
OR "difference" OR "version” )  

• Few records found in general 

• No related work for FHIR TS 
– Few publications regarding FHIR TS in 

general, currently 

• Similar problems in domain of formal 
ontologies / semantic web
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OncoTree: A Cancer Classification System for Precision Oncology. R. Kundra et al. JCO Clinical Cancer Informatics 2021 :5, 221-230 
Images: http://oncotree.mskcc.org (versions 2021-11-02 and 2020-10-01); and release notes for 2021-11-02, ibid.

OncoTree

• Cancer 
classification 
System, 
maintained by 
MSKCC, NY, USA 

• 2021-11-02: 884 
tumor types, 32 
tissues 

• Not natively FHIR, 
but conversion 
easy
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Colour key: insertions are blue solid, deletions are orange dotted. Black dotted edges are resolved to parent properties.

Difference Graphs
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https://itcr-uni-luebeck.github.com/TerminoDiff 
Wiedekopf, Joshua, Cora Drenkhahn, Lorenz Rosenau, & Hannes Ulrich. (2022). TerminoDiff (v2.0.0). Zenodo. DOI: 10.5281/zenodo.6373327

TerminoDiff

8

• GPLv3 

• Kotlin + Jetpack 
Compose for cross-
platform 

• Support for local and 
remote CodeSystems 

• Metadata and concept 
differences shown
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Graph View
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Graph View
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• Localized graph view 
– Zoom out for changes in context 
– Changes connected to shown 

concepts are followed transitively 

• Global difference graph view
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Discussion & Outlook

• Still interesting opportunities for further development 
– Support for HL7 FHIR ValueSets and ConceptMaps 
– SNOMED CT, LOINC support 
– Algorithmic release note generation 

• Comparison to approaches from Semantic Web / Ontology research 

• Tooling support for FHIR terminology subject of ongoing development
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Levels of Difference

Level Aspect Example Resolution strategy

1 Metadata-level   Presentation as a table in the GUI

1.1 Simple differences title, name, version String comparisons

1.2 Differences within lists identifier, language (keyed) difference lists, e.g., by language.code

2 Concept-level   Presentation as a table in the GUI

2.1 Simple differences display, definition String comparisons

2.2 Differences within lists property, designation (keyed) difference lists, e.g., by property.code

2.3 Unilaterality of concepts
Deletions and additions of codes / 
concepts across versions

Surfacing in the table with dedicated filter and 
highlighting

3 Edge differences
Changes to properties linking concepts, 
i.e., parent

Creation and visualization of a difference graph
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ConceptMap creation support

13

• Algorithmic FHIR ConceptMap 
support 
– User must verify mappings 
– Only verified mappings included 

in output
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