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The fourth paradigm, Data-Intensive Scientific Discovery,edited by Tony Hey, Stewart Tansley and Kristin Tolle, Microsoft
Research, 2009
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Clinical Datatypes used in Translational Medicine 
Datan = Value∞ …only if we make the data useable

Gene & Protein expression Literature

Anatomical expression Gene regulation

Protein Structure 
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Clinical 
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birth
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~3500 web-services~1950 databases



The Challenges of Translational Research: integration 
and analysis across multiple data types 

http://transmartfoundation.org/ 

•  Multi-omic data comparison 

•  Investigate the genotype and 
phenotype correlation in 
clinical trial data 

•  Stratify clinical data into 
molecular subtypes of a 
disease 

•  Pre-clinical data mining for a 
mechanistic understanding of 
the disease  

© 2017 by IT for Translational Medicine 3 
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They produce a lot of these.....
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Bioinformatician 
sorting out the 

”good stuff”

Data Tsunami



Curation 
Making biological knowledge 

machine-readable and 

machine-interpretable
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Medication 

misspellings

Accelerated Cure Project Multiple Sclerosis,
S. Wicks; http://www.acceleratedcure.org
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CDISC develops data standards to streamline 
clinical research and enable connections to 
healthcare.

Clinical Data Interchange Standards Consortium

CDISC Standards are now required for regulatory 
submissions to FDA (U.S.) and PMDA (Japan).



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)



NCER-PD Cohorts



NCER-PD Data and Computation Platform

(A) Clinical Team

(B) eGaIT

(C) mPower
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“Mobile” devices 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”



Challenges of Data Management

Cross study comparison

eGaIT

mPower

EDC System

Data Integration  
& Analysis Platform

Data integration among different systems



NCER-PD CRF & EDC

Multilingual Support
Patient Involvement

Multi-Centres (multi-standards)
Ontologies

90 Forms and 1 Survey
3146 Fields



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
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▪Access point to standardized data
oHierarchical organization of clinical and high dimensional/omics variables in a tree 
structure
oAllows to define one or two cohorts/subsets as required for data analysis

 tranSMART Dataset Explorer



Visual Analytics: SmartR

 

Dynamic Heatmap

Correlation Analysis

Volcanoplots

Boxplots

Variant Map

Linegraph

others: Survival Analysis, Log-Regression, ROC Plots …

etriks1.uni.lu



• Central place where all 
NCER-PD data meets 

• Data integration and 
analytical platform   
(~“new tranSMART”)  

• Allows to quickly import 
heterogeneous data 
sets 

• Web UI for data set 
exploration and filtering 

• Calculates and 
visualizes various stats, 
such as, distributions, 
scatters, correlations, 
and box plots



Central data dashboard

 



Current data sets in NCER-PD



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





Parkinson’s Disease (PD) Map
http://minerva.uni.lu
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Gene Protein PDB 
1:N 1:N

Available in SIFTS 



A workflow for big data analytics in translational medicine
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1.) Clinical and ‘‘omics’’ data are integrated in tranSMART
2.) Selected data set transferred to Galaxy Server for user-defined analytical pipelines. 
3.) Results transferred to a knowledge repository and displayed on the molecular interaction networks.

MINERVA—a platform for visualization and curation of molecular interaction networks 
P. Gawron, M. Ostaszewski, V. Satagopam, S. Gebel, A. Mazein, M. Kuzma, S. Zorzan, F. McGee, B. 
Otjacques, R. Balling, R. Schneider, 
2016/9/22, Nature Systems Biology and Applications



Translational Medicine IT @ LCSB in Nutshell  
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