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2010 i2b2 Prototype 

 Building a research DW is a “strategic aim” 

 “Strategic” like “long-range effort” 

 Not so “strategic” in defining milestones and success criteria 

 Business data warehouse already exists (since 2006) 

Used for financial controlling 

Not accessible for researchers 

Data islands 

 What do we want to do with a research warehouse? 

 Center for clinical trials (2010): facilitate patient recruitment! 

Find eligible subjects by querying for inclusion criteria 

Or at least support cohort estimation by retrospective queries 

 6-month evaluation using i2b2 

Nice GUI, easy to understand, scales to large datasets 

Problems with getting data into it => IDRT project 

„I‘ve got a 
mission for 
the two of 

you …“ 
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3LGM-Leipzig 
 

University Hospital Leipzig Big Picture 

EHR data 
Clinical Trials Unit Long-term Cohorts 

Disease-
specific 

Registries 

Raise your hand if you can 
find the Data Warehouse! 
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Motivation 

 Research database will store 
all research data untouched 
and versioned 

 Data warehouse will provide 
an integrated, up-to-date 
view on research-specific 
hypotheses 

 (To-be-developed) Metadata 
Repository will store complex 
semantic annotations on data 
elements 
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Why Standard Terminologies? 
Research data are only interpretable by those who made them 

 In our use case, metadata are links to standard 
terminologies 
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 Data elements in clinical research as well as in patient 
care often use codes from controlled vocabularies to 
define their permissible values 

 i2b2-included terminologies are not used in Germany 

Typical Domains and Terminologies 

 Patient demographics 

 Diagnoses and observations 

 Procedures and surgeries 

 Laboratory 

 Drugs and medication 

 Biobank samples 

 Encounters and admissions 

 Billing and cost 

 Patient reported data 

AOD 
AOT 
BioC 
CBO 
CCS 
CDC 
CDISC 
CDT 
COH 
COSTAR 
CRCH 
CSP 
CST 
CTCAE 
CTEP 
DCP 
DICOM 
DTP 
DXP 
ELC 
 

FDA 
GDRG 
GO 
HCPCS 
HL7V3.0 
HUGO 
ICD10AE 
ICD10 
ICD9CM 
ICDO 
ICH 
ICPC2ICD10ENG 
ICPC 
JAX 
KEGG 
LNC 
LNC 
MBD 
MCM 
MDBCAC 

MDR 
MEDLINEPLUS 
MED 
MGED 
MSH 
MTHFDA 
MTHHH 
MTHICD9 
MTHICPC2ICD107B 
MTHICPC2ICD10AE 
MTHMST 
MTHSPL 
MTH 
NCBI 
NCI-GLOSS 
NCI-HL7 
NCIMTH 
NCISEER 
NCI 
NDFRT 

OMIM 
OPS 
PDQ 
PMA 
PNDS 
QMR 
RADLEX 
RAM 
RENI 
RXNORM 
SNOMEDCT 
SPN 
SRC 
TNM 
UCUM 
UMD 
USPMG 
UWDA 
VANDF 
ZFIN 
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IDRT Architecture 

Datasources 

Loading 

Extraction 

Staging 

Modelling 

Transformation 

Standard Terminologies 

ICD-10, OPS, 
ICD-O, TNM 

§21, DRG, 
LOINC 

... 

Individual extractors 
for each terminology 

CSV XML ... 

Standard 
Metadata 

Source 
Metadata 

Source 
Fact Data 

Concept 
Dimension Table 

Mapping 
Target 

Metadata 

Talend Open Studio 
Java 

Talend Open Studio 
Oracle Database 

Oracle Database 

i2b2 
Patient 

Dimension Table 

Operative Systems 

CDMS EHR §21 

Configurable extractors 
for each type of datasource 

SQL ODM CSV 

PIDgen 

Observation 
Fact Table 
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A Clinical Form in Real Life 
Data Entry on Case Report Form in OpenClinica 

 Attribute: an abstract 
concept which 
describes a object’s 
characteristic 

Can be part of a medical 
classification 

 Value: a value that is 
being assigned to an 
attribute 

Example: true, 38, 176 
Data Element 

CRF 

Item Group 

176 

38 

Value 
Attribute 

Source: S. Mate 
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i2b2 Web Client 
Hierarchy for navigation and content selection 

Folder 

Leaf 
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i2b2 Star Schema 
Entity-Attribute-Value 
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i2b2 Ontology 
Hierarchy for navigation and content selection 

Hierarchy 

Concepts 

Clinical Data 

Subjects 
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IDRT: Realization of integration 
Job in Talend Open Studio 

 Mission: Import wide-spread 
medical terminologies for 
diagnosis, procedures, laboratory 
observations and administrative 
code systems like 
diagnosis-related groups 

 Results: Job in Talend Open 
Studio generating i2b2 
ontologies: 

§21 code lists 

German DRG 

ICD-10-GM 

OPS  

LOINC 

TNM 

ICD-O 
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Example 1: LOINC import 
Step (1): Using the normative files from Regenstrief as input 

 Only three prerequisites: 

1. LOINC_Root: a manual-created file containing the root node for the LOINC 
hierarchy 

2. LOINC_MH-Input: a CSV file containing the LOINC multi-axial hierarchy 

3. LOINC_CONCEPT-Input: a CSV file containing the actual LOINC concepts 

 The only Talend component used is the mighty tMap 
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Example 1: LOINC import 
Step (2): Inside the tMap – joining concepts and hierarchy 
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Example 2: ICD-O-3 import 
Step (1): Transform from ClaML into a simple XML 

 Normative ClaML (Classification 
Markup Language) input file 

 XML intermediate format 

 XSL-Stylesheets for 
generating i2b2 folder 
and leafs 
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Example 2: ICD-O-3 import 
Step (2): Map simple XML to i2b2 database columns 

 

 XML intermediate format 
(continued) 

 Schema mapping to i2b2  
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Finally: Writing to Oracle 
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But users won‘t see much of this 
Job is encapsulated in an dedicated import tool 
 

 Import is done with just one click 

 Only terminologies with corresponding factual data are imported 
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Results and Discussion 
 

 All terminologies were imported successfully 
 i2b2 has only simple needs (Concept: label + code, Concepts relate to each other 

<broader> or <narrower>) 

Talend Open Studio is fast and flexible enough to do the job 

 Import (125.000 concepts) takes one minute on our server and about 20 seconds on a 
subnotebook 

 

 Problems 
Modifier: Primary/secondary diagnosis is not distinguished 

Versions: Most terminologies are updated once or twice a year, codes retire and reincarnate 

Format: Some terminologies come as colored Excel files with textual annotations, requiring 
a manual cleaning 
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Outlook 

 More terminologies will be imported at request 

 Planning for IDRT2: 

Fine-grained mapping capabilities (Göttingen i2b2 ontology editor) 

Connection to the National Metadata Repository (reading i2b2 ontologies from 
harmonized datasets) 


