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INTRODUCTION TO DATA EXPORTS MODULE

LibreClinica relational database stores data for all hosted studies

• data in long table “item_data” -> Entity-Attribute-Value (EAV)

• linked metadata tables (CDISC ODM XML standard)

• export generate ODM XML of specific type (full, clinical_data)

• ODM XML is enhanced with vendor specific extensions

• extract typically creates very wide table data representation

• data extract architecture allows to create new export formats without a 

need for application recompilation and packaging

• XSL stylesheet transformations: ODM XML -> specific output format

• optional execution of post processing (sql, pdf)
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INTRODUCTION TO DATA EXPORTS MODULE

Folder: libreclinica.data/xslt
• copyXML.xsl

• copyXML.xsl

• odm1.3_to_1.3_no_extensions.xsl

• odm1.3_to_1.2_extensions.xsl

• odm1.3_to_1.2.xsl

• odm_to_html.xsl

• ODMToTAB.xsl

• ODMToTAB.xsl

• odm_spss_sps.xsl, odm_spss_dat.xsl

Default EDC ->  9 export formats

• libreclinica.config/extract.properties

• configuration is parsed on system start

• extracts are enumerated in config (1-9)

• use incremental numbers for new extract

• important “odmType” and “file” attributes

• multiple .xsl -> multiple output files for one 

export format (e.g. SPSS) 

• postprocessors are disabled (bug free?)

• new postprocessors require code changes
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DATA EXPORTS PROS AND CONS

Tab delimited text and Excel formats are versatile tabularisation options

• wide table data representation (one row per subject)

• guarantee unique column names 

• ItemName_Ea(_b)_Cc(_d)

• a = event number

• b = event repeat key (for repeating events only)

• c = CRF number

• d = item group repeat key (for repeating groups aka grids)

• mid study protocol changes -> a, c numbers of specific items in export can 

change -> analysis scripts need adaptations

• good to know: dates are ISO 8601 formatted, decimals use “.” separator, 

multi value “,” separator
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DATA EXPORTS PROS AND CONS

• Excel with German locale -> auto formatting issues

• TSV is easier to deal with (LibreOffice, R or Python)

• number of columns in dataset varies depending on completeness of 
data entry

• variables with no value across whole cohort are not exported

• the only way of getting complete dataset is to ensure that all 
show/hide logic question combinations and all optional fields have 
value for at least one subject

• introduction of dummy subjects that need to be removed in post 
processing

• multiple eCRF versions in export require post processing 
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DATA MARTS

Concept of data mart is based on idea of splitting the one database 
scheme of EDC system into separate scheme per each study, where data 
is represented in consistent way with stable attribute naming to allow 
easier queries, reporting and post processing tasks

• created by ETL process as secondary data store

• snapshot of data (not always in sync with EDC system)

• allow multiple views on data (long vs wide table)

• allow complex long running queries without stressing EDC system

• present read only data to new type of users (not restricted by strict 
EDC user roles)
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DATA MARTS

Each eCRF version/ item group is represented in its own table (pivot),  
respecting the data type for each item, but prevents very wide tables

* additional tables can provide list of enrolled subjects, events, form 
statuses and subject groups/arms

eCRF/Event 6-W-FUP FUP

FUP-SV x x

SSID Visit RepeatKey Form NY_VISIT VISITDAT VISITREASND VISIT_TP TPU

ABX001 6-W-FUP 1 FUP-SV 1 2016-11-04 6 W

ABX002 FUP 1 FUP-SV 1 2016-11-25 3 M

ABX002 FUP 2 FUP-SV 1 2017-01-16 6 M
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LESSON LEARNED – WHY CUSTOM DATA MART

Not everybody needs a custom build data mart solution -> check the 
existing community projects for OpenClinica/LibreClinica. 

Reasons why we implemented one:

• solution not bound to SQL database of one specific EDC system only

• driven by ODM XML standard to stay vendor agnostic

• freedom in choice of storage and presentation layer

• close integration into existing IT infrastructure

• choice of post processing scripting tools (SQL vs R vs Python)
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LESSON LEARNED – STORAGE AND PRESENTATION

Backend storage is traditionally relational however there are multiple 
systems that can be utilised for this purpose

• pure storage oriented: Access, PostgreSQL, …

• storage with presentation layer: Metabase, LabKey, …

Vendor agnostic base ETL with ability to include vendor specific details

• base: parsing ODM XML exports (from any system)

• extended: recognizing vendor specific extensions in ODM XML file

• integrated: querying system database for extras that are not in ODM XML
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LESSON LEARNED - CONVENTIONS

• eCRF table names and item names correspond to ODM definition

• descriptions used to enhance metadata representation (tooltips)

• OIDs uses internally as identifier and as foreign key relationships

• use metadata to present all items in table (also items without values)

• 2 views on repeating groups 

• wide table – part of eCRF table

• long table – repeating item group on its own

• include both coded as well as decoded item values

• multi selects transformed into Boolean columns

• partial dates represented as full dates with min/max range

• usefull attribute tables for subjects, events, forms and subject groups 
with statuses
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EXAMPLES – LABKEY TABLES AND REPORTS
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EXAMPLES – LABKEY TABLES AND REPORTS
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EXAMPLES – LABKEY TABLES AND REPORTS



14

EXAMPLES – LABKEY TABLES AND REPORTS
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THANKS FOR YOUR ATTENTION

• Developed by Dresden IT team in scope of DKTK RadPlanBio project:

• Ronny Kursawe

• Tomas Skripcak

• Study data examples are courtesy of  OncoRay Clinical Trial Centre operated 

under umbrella of:

• the translation centre of DKTK partner site Dresden established jointly by 

the University Hospital Carl Gustav Carus at the Technische Universität

Dresden, Institution under public law of the free state of Saxony


