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EHRA4CR project: Electronic Health Records for
Clinical Research

The EHRA4CR (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 EHRA4CR platform will implement 4 use cases

clinical protocol feasibility
patient identification and recruitment
clinical trial execution

adverse event reporting




EHRACR project: Health Institutions
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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.embl.de/index.php
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EHR4CR Semantic Interoperability Framework
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Building Semantic CDW at AP-HP (by Agfa
Healthcare): An Overview

Conceptual View

Kristofl Depraetare
2012-06-05
Relational data warehousas
h— — — { based on i2b2 or ather
Standardized ETL processes istandard) OW schemas
(for each of the supporied DW
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rransformation comgplexity
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The production system or their shado
cophes, Note that the ETL procass of a
data warehouse also louches the
preduction DB to fetch the data on a
certain schedule. It is similar in this
approach,

© 2012 Agfa HealthCare




Target i2b2 application

Data level

Star schema

Observation facts
Patient

Visit

Provider

Concepts

Lookup tables

Metadata level

12b2 “ontologies” (not RDF/OWL
semantic web ontologies)

Hierarchy of concepts

Used by i2b2 GUI

- patient_dimension
12b2 Star Schema  jmeun  wreoen
vital_status_cd WARCHAR(10)
birth_date DATETIME
| S | death, date DATETIME
PK  encounter_num |INTEGER sex_cd CHAR({10)
PK  patient_num INTEGER age_in_years_num | INTEGER
language_od WARCHAR 100}
inout_cd VARCHAR[10} race_cd VARCHARI( 100}
location_cd VARCHAR{100) macital_status_od | VARCHAR{100)
location_path VARCHAR(TOO) religion_cd WVARCHAR(100)
stad_date DATETIME zip_cd VARCHAR(2D)
end_date DATETIME statecityzip_path | VARCHAR| 200}
wisi_blob TEXT{10} patient_blob TEXT{10)
I observation_fact |
PK |encounter_pum INTEGER
PK |concept cd VARCHAR([20)
PK | provider_id VARCHAR([20)
PK |start_date DATETIME
PK | modifier_cd CHAR{1)
patient_num INTEGER
vakype_cd CHAR(1)
tval_char VARCHAR(5D)
rval_num DECIMAL(10.2)
valuftag_od CHAR(1)
quantty_num DECIMAL[10.2}
units_ed VARCHAR({100)
end_Date DATETIME
location_cd TEXT{100)
/ confidence_num | VARCHAR(100) \
cbservation_bleb | TEXTI10)
| soncept_cimension | | provider_gimension
PK |concept_path |VARCHAR(700) PK | provider_path | VARCHAR(300)
concept_cd | VARCHAR(20) provider_id VARCHAR(20)
name_chas VARCHAR(2000) name_char VARCHAR[2000)
concept_tiob | TEXT(10) provider_blob | TEXT(1C)




SDW Web API

Specify
Table, e.g. Observationfacts

Scope, e.g. Start and end of period

Extra options: e.g. No cache
Results ETL 2000 - Today:

Observation fact ( ~220 records )
Patient dimension: (~39 000 records)
Visit dimension (~66 000 records)
Provider dimension (~12 300 records)
Concept dimension (~17 000 records)

Cim 10 ontology (~17 000 records)



http://wopeg.he.agfa.be:2020/ehr4cr/portal/observationfacts?start=2000-01-01T00:00:00&end=2012-09-26T23:59:59
http://wopeg.he.agfa.be:2020/ehr4cr/portal/observationfacts?start=2000-01-01T00:00:00&end=2012-09-26T23:59:59
http://wopeg.he.agfa.be:2020/ehr4cr/portal/observationfacts?start=2000-01-01T00:00:00&end=2012-09-26T23:59:59
http://wopeg.he.agfa.be:2020/ehr4cr/portal/observationfacts?start=2000-01-01T00:00:00&end=2012-09-26T23:59:59
http://wopeg.he.agfa.be:2020/ehr4cr/portal/observationfacts?start=2000-01-01T00:00:00&end=2012-09-26T23:59:59
http://wopeg.he.agfa.be:2020/ehr4cr/portal/observationfacts?start=2000-01-01T00:00:00&end=2012-09-26T23:59:59
http://wopeg.he.agfa.be:2020/ehr4cr/portal/observationfacts?start=2000-01-01T00:00:00&end=2012-09-26T23:59:59
http://wopeg.he.agfa.be:2020/ehr4cr/portal/observationfacts?start=2000-01-01T00:00:00&end=2012-09-26T23:59:59
http://wopeg.he.agfa.be:2020/ehr4cr/portal/observationfacts?start=2000-01-01T00:00:00&end=2012-09-26T23:59:59
http://wopeg.he.agfa.be:2020/ehr4cr/portal/observationfacts?start=2000-01-01T00:00:00&end=2012-09-26T23:59:59
http://wopeg.he.agfa.be:2020/ehr4cr/portal/observationfacts?start=2000-01-01T00:00:00&end=2012-09-26T23:59:59

ETL Run time

Talend Job
Call the SDW Web API

Download DSV files for the different columns

Delta of previous versions
Mapping for patient, visit and provider dimension
Syntactic transformations (e.g. Character escaping)

Load data into i2b2 database




Building Semantic CDW - i2b2-based SPARQL
Endpoint

Conceptual View

Kristof Depraetere
Boris De Vioaed
2013-03-20
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Building Semantic CDW at AP-HP: Data Sources

= Orbis Sparqgl Endpoint on relational tables: (DONE)

Conceptual View

= Demographic information Bt Do o™

2013-03-20

= Hospital stays

———— i — . — — — — —_—— e ———— —— — —

Semantic Data Warehouse

SPARQL
Service

= iDRG tables (DRG — Diagnosis Related Group)

= Sparqgl Endpoint on APIX (PLANNED)

© 2013 Agfa HealthCare
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Convergence: Source Data 2 Common Domain
Ontologies

e 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

2 EHREOR




Divergence: Common Domain Ontologies =
Application Ontology (i2b2)

e 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, ...)

* 12b2 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 Loy
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