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Introduction
Erlangen University Hospital

� Academic hospital
� 1.350 bed maximum care facility

� 49 departments covering all areas of medicine

� 61.000+ inpatient and 304.000+ outpatient cases in 2012
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� Clinical IT Powerhouse
� 120+ IT staff

� enterprise-wide EHR, billing, lab and radiology systems

� 3 surgery and anesthesia systems

� 3 pharmacy and transfusion systems

� (unfortunately) many additional specialized ancillary systems

� => millions of datapoints generated every year
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Introduction
Research Infrastructure Group

� Mission
� provide platforms for the acquisition and management 
of study and biospecimen data

� integrate routine clinical data for secondary use

� provide access to combined data for research, administrative 
and strategic applications
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� Organization
� based within central IT services

� close collaboration with Chair of Medical Informatics

�

Electronic Data Capture
(secuTrial)

Biobank Management
(Starlims)

Clinical Data Warehouse
(Cognos, i2b2)
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Introduction
Existing clinical Data Warehouse

Clinical Data WarehouseRoutine Clinical Systems

SAP IS-H

Standard
Reports

Individual
Queries
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Starlims

Biobank

IBM Cognos
DWH Server

Pharmacy

Swisslab

Soarian

Pathology, ...
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Introduction
Goals: Research Portal

Research PortalClinical Data WarehouseRoutine Clinical Systems

SAP IS-H

Standard
Reports

Individual
Queries
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Starlims

Biobank

i2b2
Query Frontend

Transform

IBM Cognos
DWH Server

Pharmacy

Swisslab

Soarian
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Introduction
Goals: Research Portal

� Empower
� research users to query the clinical Data Warehouse themselves

� Leverage
� existing cDWH database
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� i2b2 query frontend

� Design
� a core dataset for research use

� extensible with project-specific input

� Respect
� boundaries given by data protection and ownership
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Methods
Extraction, Transformation & Loading

� Cognos DataManager platform
� used for transformation of routine data

� IDRT platform
� used for extraction of research-specific data (e.g. ODM)
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� Ontology data
� re-use of star-schema dimensions from routine DWH

� custom dimensions for research-specific datasets
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Methods
ETL: Ontology data
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Methods
ETL: Observation Fact Data
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Methods
Implementation details

� Performance optimization
� use of Oracle SQL*Loader throughout ETL

� calculation of TOTAL_NUM data for i2b2 query optimization

� gathering of Oracle database statistics (post-ETL)

� partitioning of observation fact table and indexes
based on schema key
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based on schema key

� modification of indexes to support queries including modifiers

� Extensive use of Modifier Codes
� to represent primary vs. secondary diagnosis

� to implement detailed sub-information for biospecimens
and pathology reports

� Redesign of i2b2 Webclient XLS export module
� complete refactoring with extended functionality
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Results
Core Dataset Ontology

ICD10

OPS (ICPML)

ICD-O Topo

Terminologies
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LOINC

ICD-O Morpho
ICD-O Topo

TNM

ATC

SPREC
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Results
Core Dataset Observation Facts

� Population
� 310,000 Patients with 1.2 million episodes of care

� Pathology and biospecimen data
� 584,000 free text pathology reports

� 4,300 annotated reports (ICD-O, TNM, UICC, ...)
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� 4,300 annotated reports (ICD-O, TNM, UICC, ...)

� 10,000 annotated cryospecimens

� Routine clinical data
� 2.1 million demographic elements

� 2.4 million diagnoses and 1.8 million procedures

� 34 million lab findings

� 462,800 pharmacy and transfusion events (e.g. chemotherapy)

� Total: 48 million observations
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Results: Sample Query
Colorectal carcinoma (ICD C18 - C20)
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Results: Sample Query
Add Staging from Pathology report: pT2/3
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Results: Sample Query 
Add CEA lab test
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Results: Sample Query 
Visualization of Demographics
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Results: Sample Query 
Visualization of Timeline
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Results
Redesign of i2b2 Webclient XLS export module

� exports all fact instances
of a patient

� supports modifier-based
fact data

� supports paged queries, 
automatically iterates over
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automatically iterates over
queries paged by server

� provides progress feedback
for long running queries

� plexible selection of
demographic data

� …
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Results
Redesign of i2b2 Webclient XLS export module

� several row- and 
column-based
output formats

� exports as CSV and
HTML-coded XLS

� resolves concept & 
modifier codes
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modifier codes
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Discussion
Achievements

� Integrated core dataset
� covering most currently available data

� research use permitted by board of directors

� ETL process
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� re-using existing content and platforms

� ca. 4h additional run time (after regular warehouse load)

� Performance optimization
� up to 10x improvement through partitioning and index modification

� Current use cases
� biospecimen search for Comprehensive Cancer Center

� EHR4CR local endpoint
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Discussion
Remaining Challenges

� Permissions within i2b2
� currently we need to load separate projects

� Automation of pseudonymization
� currently needs manual configuration (pre ETL)
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� Broad rollout to clinical users
� including German language documentation & training

� including monitoring of actual use

� Support for an additional "Research Project level"
� request for project instance with specified dataset

� integration with ETL, including follow-up data
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Discussion
Extension of Research Project Level

Research PortalClinical Data WarehouseRoutine Clinical Systems

SAP IS-H

Standard
Reports

Individual
Queries

Copy

Research Project
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Starlims

Biobank

i2b2
Query Frontend

Transform

IBM Cognos
DWH Server
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project
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Export
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Outlook

� Next up: broad clinical rollout

� Address the Research Project Level
� investigate "project request" feature in Webclient

� extend or re-implement
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� => looking for current users and/or collaborators! <=

� Integrate Omics data
� including a look at the transMART platform

� Looking forward to i2b2 v1.7 :-)



MIK  ::  Ganslandt T et al  ::  Erlangen Research Platform ::  i2b2 Workshop  ::   26.03.2013

Thank You for Your Attention!

24


