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management 

• Benefits and challenges



Luxembourg Centre for Systems Biomedicine (LCSB)

An interdisciplinary research centre aims to understand the mechanisms of complex 
biological systems and disease processes and to enable new ways to cure and prevent 

human diseases
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Overview: Bioinformatics Core Facility @ LCSB 
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National Centre for Excellence (NCER) in Parkinson‘s Research

• Early Diagnosis and Stratification of PD 
• Build national PD registry

www.parkinson.lu

Improve health of the elderly Luxembourgish population, focused on 
Parkinson’s disease (PD) : HELP-PD cohort

• Trans-institutional collaborative 
research centre 

• Solving a well-defined and relevant 
socio-economic question 

• Long-term funding commitment (8-12 
years)

http://www.parkinson.lu


NCER-PD Cohorts

(HELP-PD)



NCER-PD Data and Computation Platform
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“Mobile” involvement in NCER-PD

Patient Involvement

Smart Shoe

Mobile EDC



Why do we need “Mobile” in NCER-PD

Offline EDC 
when internet is 
unavailable

Flying team

Measure walking 
pattern & predict 
“freezing”



Why do we need “Mobile” in NCER-PD

Patient Involvement
http://www.riggare.se/1-vs-8765

http://www.riggare.se/1-vs-8765


NCER-PD Challenges of Data Management

Cross study comparison
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Using                     to support data management in NCER-PD
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Using                    to support FAIRness in NCER-PD

CDISC
NCER-PD CRF



NCER-PD CRF & EDC

Multilingual Support 
Patient Involvement

Multi-Centres (multi-standards) 
Ontologies

90 Forms and 1 Survey 
3146 Fields



Applying CDISC in NCER-PD: Annotation eCRF in REDCap

• The new “Field Annotation” field in 
REDCap enables administrators 
to map variables to various 
standards

• However annotation is time 
consuming

• We developed a GUI tool 
“ATR” (Annotation Tool for 
REDCap) to facilitate CDISC 
annotation in REDCap 

Select fields to annotate

Download data dictionary via 
REDCap API

Choose domain(s)

Fill in annotation data

Upload to REDCap 
serverSave locally

Update data dictionary

Locally stored data dictionary

www.project-atr.org

http://www.project-atr.org


Applying CDISC in NCER-PD: Annotation eCRF in REDCap

Users can map specific CDISC domains to their REDCap variables

The domain selection window



Applying CDISC in NCER-PD: Annotation eCRF in REDCap

Users enter CDISC (SDTM) annotations and export annotation to REDCap

Main Editing Window

GUI and API
By default, ATR uses a user-friendly GUI, which has been optimized for 
work efficiency. You can also access all features and data through the 
ATR HTTP-API, enabling remote access and further automation 
possibilities. 

Annotation table editor
ATR uses a table editor for creating annotations (Fig. 2), allowing for 
fast Excel-like editing.

Flexible projects
ATR enables you to map multiple CDISC SDTM domains to one 
REDCap data dictionary. ATR saves all annotation data in the widely-
used CSV format, so that it can be accessed by other programs as well.

Full CDISC SDTM domain support
We offer built-in support for all currently available CDISC SDTM 
domains (Fig. 1). All domain variable documentation is included. 
Additional domains can easily be created in the future by importing the 
official documentation PDF file, as provided by CDISC.

REDCap export and import
ATR offers one-click up- and download of the data dictionary from a 
REDCap project. This is accomplished by using the REDCap API for 
downloads, and the Selenium WebDriver browser automation library for 
uploads.

Extensible and flexible tool system
ATR includes a variety tools to help with repetitive tasks. These can be 
applied dynamically in the ATR table editor. It is also possible to extend 
this system by writing custom tools.

Motivation

Michael Hendlich, Kirsten Roomp, Wei Gu, Venkata Satagopam, Reinhard Schneider
Luxembourg Centre for Systems Biomedicine, University of Luxembourg, Campus Belval, 4362 Esch-Belval, Luxembourg

The new “Field Annotation” field in REDCap1 enables administrators to map variables to various standards. When annotating our REDCap projects to the 
CDISC2 standard, we determined that doing this by hand is very inefficient. To speed up this process, we developed ATR (Annotation Tool for REDCap), an 
open-source Java application: we have created a user-friendly GUI which enables the efficient annotation of existing eCRFs with all relevant CDISC 
Study Data Tabulation Model (SDTM) domain and variable metadata.

ATR (Annotation Tool for REDCap)

Features

1http://project-redcap.org
2http://www.cdisc.org/

References

Select fields to annotate  (Fig. 1)

Download data dictionary 
via REDCap API

Choose domain(s)

Fill in annotation data (Fig. 2)

Upload to REDCap 
server (Fig. 3)Save locally

Update data dictionary

Locally stored data 
dictionary

Outlook 

ATR can be downloaded at www.project-atr.org. We also provide the full 
source code (MIT license), an instructional video and documentation for all 
features.

You can also contact us at info@project-atr.org for additional information or 
feature requests.

Fig. 2: The main working window. Here users can fill in the mapping information using a simple table 
editor.

Figure 1. The domain selection window. Users can map specific CDISC 
domains to their REDCap variables here.

Figure 2. The main editing window in which users enter their CDISC SDTM annotations. This example depicts the 
questionnaire, MDS-UPDRS (Movement Disorder Society-Sponsored Revision of the Unified Parkinson’s Disease Rating 
Scale), Parts 1A and 1B.

Figure 3. A REDCap field, with CDSIC annotations.

Download and Contact 

ATR will later be accompanied by a second application which performs the 
conversion of the field annotation data into the CDISC SDTM table format.

Workflow



Applying CDISC in NCER-PD: Annotation eCRF in REDCap

Populate annotation back to REDCap

GUI and API
By default, ATR uses a user-friendly GUI, which has been optimized for 
work efficiency. You can also access all features and data through the 
ATR HTTP-API, enabling remote access and further automation 
possibilities. 

Annotation table editor
ATR uses a table editor for creating annotations (Fig. 2), allowing for 
fast Excel-like editing.

Flexible projects
ATR enables you to map multiple CDISC SDTM domains to one 
REDCap data dictionary. ATR saves all annotation data in the widely-
used CSV format, so that it can be accessed by other programs as well.

Full CDISC SDTM domain support
We offer built-in support for all currently available CDISC SDTM 
domains (Fig. 1). All domain variable documentation is included. 
Additional domains can easily be created in the future by importing the 
official documentation PDF file, as provided by CDISC.

REDCap export and import
ATR offers one-click up- and download of the data dictionary from a 
REDCap project. This is accomplished by using the REDCap API for 
downloads, and the Selenium WebDriver browser automation library for 
uploads.

Extensible and flexible tool system
ATR includes a variety tools to help with repetitive tasks. These can be 
applied dynamically in the ATR table editor. It is also possible to extend 
this system by writing custom tools.
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The new “Field Annotation” field in REDCap1 enables administrators to map variables to various standards. When annotating our REDCap projects to the 
CDISC2 standard, we determined that doing this by hand is very inefficient. To speed up this process, we developed ATR (Annotation Tool for REDCap), an 
open-source Java application: we have created a user-friendly GUI which enables the efficient annotation of existing eCRFs with all relevant CDISC 
Study Data Tabulation Model (SDTM) domain and variable metadata.
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editor.

Figure 1. The domain selection window. Users can map specific CDISC 
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Benefits of using CDISC in NCER-PD

 

•Data integration using standardised data model 
•Standardised & Re-useable data collection instruments 

• SysMedPD (EU Project) with partners in London and Lübeck  
• PSA project with a number of partners in Germany integrated in LuxPARK 
• Duesseldorf collaboration with Philip Albrecht (planned) 
• MSA-Promesa from Munich (planned) 
• Oxford collaboration with Michele Hu (planned) 

•Reduce post-collection curation 
•Facilitate cross-study comparison/re-use of data

http://www.project-atr.org


Challenges of using CDISC in NCER-PD

 

•Time consuming for annotation of CRF  
•Not yet possible to automatic generate SDTM format 
from REDCap (working on plugins) 

•Data collection instruments not completely covered 
by SDTM and PD Therapeutic Area 
Only 20 out of ~90 are covered. Some of the missing questionnaires, which are 
widely used: 
1)      MoCA (Montreal Cognitive Assessment Test) 

2)      PDQ39 (Parkinson’s disease quality of life questionnaire) 

3)      Starkstein Apathy Scale 

4)      SCOPA-AUT (SCales for Outcomes in PArkinsons disease) 

5)      PDSS (Parkinson's Disease Sleep Scale) 

6)      BDI (Beck Depression Inventory)

http://www.project-atr.org


NCER-PD: Ongoing Efforts - Ada

 

http://www.project-atr.org


Visual Analytics: SmartR

 

Dynamic	Heatmap

Correlation	Analysis

Volcanoplots

Boxplots

Variant	Map

Linegraph

Coming	Soon/in	beta:	Survival	Analysis,	Log-Regression,	ROC	Plots,	several	others…

etriks1.uni.lu

http://www.project-atr.org
http://etriks1.uni.lu


Parkinson’s Disease (PD) Map
http://minerva.uni.lu

http://minerva.uni.lu


Parkinson’s Disease (PD) Map
http://minerva.uni.lu

http://minerva.uni.lu
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