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EHR4CR project: Electronic Health Records for 
Clinical Research 

The EHR4CR (Electronic Health Records for Clinical Research) 
project aims to improve the efficiency and reduce the cost of 
conducting clinical trials, through better leveraging of routinely 
collected clinical data in the trial design and execution life-cycle 

  

The EHR4CR platform will implement 4 use cases 

clinical protocol feasibility 

patient identification and recruitment 

clinical trial execution 

adverse event reporting 
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EHR4CR project: Health Institutions 
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• The 4 use cases will be 
demonstrated by 11 
pilots in 5 European 
countries 
 

•  Germany (WWU, FAU) 
•  France (AP-HP, U936) 
•  UK (UoD, UoG, UoM, 

UCL) 
•  Switzerland (HUG) 
•  Poland (MuW) 



EHR4CR Consortium 
11 Pharmaceutical Companies (members of EFPIA) 
22 Public Partners (Academia, Hospitals and SMEs)  

 5 Subcontractors (Advisory Board) 
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http://www.uni-duesseldorf.de/
http://www.embl.de/index.php
http://www.eclinicalforum.org/main/Home/tabid/36/Default.aspx
http://www.dundee.ac.uk/
http://www.inserm.fr/
http://www.hug-ge.ch/index.html
http://www.xclinical.com/en/home_de/
http://www.manchester.ac.uk/index.php
http://www.google.se/imgres?imgurl=http://ceoworld.biz/ceo/wp-content/uploads/2009/09/novartis-logo.jpg&imgrefurl=http://ceoworld.biz/ceo/2009/09/03/novartis-cell-culture-based-h1n1-swine-flu-vaccine-celtura-may-work-on-fewer-doses&usg=__rhZisG-3JYL2r9FHqlMMClbgRZ8=&h=446&w=1846&sz=57&hl=sv&start=1&zoom=1&itbs=1&tbnid=iy0utMYOJqhEPM:&tbnh=36&tbnw=150&prev=/images?q=Novartis&hl=sv&sa=G&gbv=2&tbs=isch:1
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Healthcare): An Overview 
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W3C task on Clinical Observations Interoperability was established [11]. As a use 

case for secondary use of EHRs for clinical research, checking clinical trial eligibility 

for patient recruitment was chosen and a prototype implementation was achieved. In 

line with this approach, we propose EHR4CR semantic interoperability framework 

based on SW technologies, where in our case, we define the mappings between stand-

ard clinical terminologies and local EHR terminologies, and use an HL7 based infor-

mation model as a standard interface for querying heterogeneous CDWs.  

3 EHR4CR Semantic Interoperability Framework 

We propose the EHR4CR Semantic Interoperability Framework for consistent inter-

pretation of clinical data accessed from varying sources (see Figure 1). A template-

based query interface at the User Workbench allows clinical researchers to define 

eligibility criteria based on standard terminologies, data elements and value sets using 

the EHR4CR Terminology Services. The defined set of eligibility criteria are repre-

sented as SPARQL queries. For querying heterogeneous CDWs through a standard 

interface, we adopted the «A_SupportingClinicalStatementUniversal» model, compo-

nent of the StudyDesign, proposed by the HL7 Regulated Clinical Research Infor-

mation Model (RCRIM) Work Group [12]. Structures and Value Sets of Common 

Data Elements (CDEs) are defined in order to specify additional constraints on the 

high-level EHR4CR information model and to represent the fine-grained clinical in-

formation included in eligibility criteria constructs. Based on the pre-defined termi-

nology mappings in the terminology server, we expand and transform the initial 

SPARQL queries based on the local CDW schemas, and execute them across different 

CDWs. We transform the query results based on the standardized terminologies, and 

then display them at the User Workbench. The key elements are discussed as follows.   

 

Figure 1. EHR4CR Semantic Interoperability Framework for eligibility determination 
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Building Semantic CDW at AP-HP: Data Sources 

11 

 Orbis Sparql Endpoint on relational tables: (DONE) 

 Demographic information 

 Hospital stays 

 iDRG tables (DRG – Diagnosis Related Group) 

 Sparql Endpoint on APIX (PLANNED) 



Convergence: Source Data  Common Domain 
Ontologies 

• Source data expressed in Orbis Data Definition Ontology 
terms 

– Formal representation of data as stored in DB 

– DDO is a formal representation of a data source database schema/tables 

• Domain ontologies 

– FOAF for names, addresses etc 

– SKOS for coding systems 

– Agfa Domain Ontologies 

– … 

• Convergence 

– Apply N3 mapping rules on the source data 

– Converting & aggregating source data into domain ontology entities 
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Divergence: Common Domain Ontologies  
Application Ontology (i2b2) 

• Entity data expressed in Application Ontology (AO) 

– An AO is a formal representation of an Application Database 
Structure. i.e. the i2b2 DB structure 

– Partitioning on date, patient id, … 

– Examples entities: 

• Different entities for the different i2b2 dimensions 

• Multiple kinds of fact entities (Lab results, diagnoses, …) 

• I2b2 ontology entities (i.e. CIM and CCAM hierarchies generated 
from data in Orbis) 
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Accessing Semantic CDW: i2b2 Endpoint  

• A Generic SPARQL endpoint to query the different 
entities 

 

• SPARQL queries on the SDW i2b2 entities could also 
be executed on a D2R SPARQL endpoint on top of an 
i2b2 DB. 
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Pluging i2b2-based SPARQL Endpoint into 
EHR4CR Platform 

15 

 Query Transformation: EC Model  SPARQL 
queries 

 Query Language Transformation 

 Terminology Mapping: central  local 
codes 

 Entity selection 

 Select any AO entity (lab result facts, ...) 

 Optionally: choose a partition based on 
date or code 

 Query Result Transformation and Aggregation 

 Syncronizing query result ino EC model 

 Terminology Mapping: local  central 
codes 
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case for secondary use of EHRs for clinical research, checking clinical trial eligibility 

for patient recruitment was chosen and a prototype implementation was achieved. In 

line with this approach, we propose EHR4CR semantic interoperability framework 

based on SW technologies, where in our case, we define the mappings between stand-

ard clinical terminologies and local EHR terminologies, and use an HL7 based infor-

mation model as a standard interface for querying heterogeneous CDWs.  

3 EHR4CR Semantic Interoperability Framework 

We propose the EHR4CR Semantic Interoperability Framework for consistent inter-

pretation of clinical data accessed from varying sources (see Figure 1). A template-

based query interface at the User Workbench allows clinical researchers to define 

eligibility criteria based on standard terminologies, data elements and value sets using 

the EHR4CR Terminology Services. The defined set of eligibility criteria are repre-

sented as SPARQL queries. For querying heterogeneous CDWs through a standard 

interface, we adopted the «A_SupportingClinicalStatementUniversal» model, compo-

nent of the StudyDesign, proposed by the HL7 Regulated Clinical Research Infor-

mation Model (RCRIM) Work Group [12]. Structures and Value Sets of Common 

Data Elements (CDEs) are defined in order to specify additional constraints on the 

high-level EHR4CR information model and to represent the fine-grained clinical in-

formation included in eligibility criteria constructs. Based on the pre-defined termi-

nology mappings in the terminology server, we expand and transform the initial 

SPARQL queries based on the local CDW schemas, and execute them across different 

CDWs. We transform the query results based on the standardized terminologies, and 

then display them at the User Workbench. The key elements are discussed as follows.   
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