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Towards interoperable eHealth systems 

Two core challenges of  
SemanticMining 
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Main objective of the NoE

• … to bridge gaps in the European 
research infrastructure and to facilitate 
cross-fertilisation between disciplines …
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The notion of semantic mining

• Google search
– “semantic mining” ~ 20.000 hits
– semanticmining ~ 1.000 hits

• FP7 call 1: “Emerging technologies like 
semantic mining and semantic information 
integration should be validated on multimedia 
databases.”
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Core challenge #1: semantic interoperability

• The challenge of reuse and pooling of information is often 
addressed, and sometimes expressed as the problem of 
semantic interoperability, which simply means that semantics is 
preserved in communication between information systems …

… a condition which should be natural but has proven to be very 
hard to achieve, especially in the complex application area of 
health care and at a time when combined advances in life 
sciences and information technologies are increasingly 
modifying the practices of the domain. 
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The semantically well-defined EHR

Clinical trials,
functional genomics,

public health databases
EHR repositories

Clinical devices,
instruments

Clinical 
applications

Decision support, 
knowledge management
and analysis components

Mobile devices

Personnel registers,
security services

Date: 1.7.94

Whittington
Hospital

Healthcare Record

John  Smith
DoB: 12.5.46

Shared logical Shared logical 
EHREHR

Shared domain Shared domain 

knowledgeknowledge
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Terminology binding in EHR entries:
archetypes and SNOMED CT
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Choice of reference models?

• EHRcom (EN 13606) / openEHR vs. HL7 CDA

• SNOMED CT + ICD10, ICF …
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Core challenge #2: language barriers

Improved healthcare process

Analysis
Consultation

Prevention

Care
Procedure

Medically 
empowered 
patients
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Language barriers

• Mobility in Europe across language boarders
– access to patient information, EHR extracts (based on the 

semantically well-defined record + language technology)

• Medical and biomedical disciplines
– between medical specialties
– integration of clinical medicine and life science 

(bioinformatics)
– “personalised medicine”

• Professional and laymen terminology
– patient empowerment
– “personalised medicine”
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Cross language retrieval

More than 650.000 
Multilingual 
Documents
Indexed

Medical dictionary 
with ~ 100.000 entries
Engling, German, 
French, Swedish, 
Spanish ...
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Text mining

All Medline abstracts
All terms, all pairs

Secondary columns:
Biological concept associated
To protein in primary column

Primary column: 
Uniprot/Swiss-Prot protein
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www.semanticmining.org
12  EC applications
>60 co-authored scientific publications
Public deliverables
Educational material
Tools, models and services:

information retrieval, text mining
multi-lingual medical dictionary
openEHR components
contribution to standards
upper level ontologies
… …



Barcelona, June 26, 2007 SemanticMining / Hans Åhlfeldt 

Best practice
Evidence based 

medicine

Patient safety

Personalised and 
patient centered care

http://www.cochrane.org/
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Levels of interoperability

• Technical
– communication protocols, message formats

• Functional
– human understandable

• Semantic
– automatic processing, reasoning with patient data
– common use of reference models (information 

model, terminology model)
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