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About IMI 



About University Hospital of Münster (UKM) 

~ 60.000 inpatients per year 
~ 500.000 outpatients per year 
1450 beds 
30 clinics 



Institute of Medical Informatics: 
 
 
Informatics for Personalised Medicine 

•Health Informatics 
 
•Biomedical Informatics 
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Electronic Health Records 
for Clinical Research 
In 4 domains… 

Integrated Future 
1. Optimizing clinical protocol designs 
2. Enhanced patient recruitment 
3. Optimized clinical trial data collection 
4. Facilitated Serious Adverse Event 

reporting 



Consortium  

http://www.uni-duesseldorf.de/
http://www.embl.de/index.php
http://www.eclinicalforum.org/main/Home/tabid/36/Default.aspx
http://www.dundee.ac.uk/
http://www.inserm.fr/
http://www.hug-ge.ch/index.html
http://www.xclinical.com/en/home_de/
http://www.manchester.ac.uk/index.php
http://www.google.se/imgres?imgurl=http://ceoworld.biz/ceo/wp-content/uploads/2009/09/novartis-logo.jpg&imgrefurl=http://ceoworld.biz/ceo/2009/09/03/novartis-cell-culture-based-h1n1-swine-flu-vaccine-celtura-may-work-on-fewer-doses&usg=__rhZisG-3JYL2r9FHqlMMClbgRZ8=&h=446&w=1846&sz=57&hl=sv&start=1&zoom=1&itbs=1&tbnid=iy0utMYOJqhEPM:&tbnh=36&tbnw=150&prev=/images?q=Novartis&hl=sv&sa=G&gbv=2&tbs=isch:1


x4T 
Clinical registries with EHR integration 
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MoPat 
PROs and QoL within EHR 

[Fritz et al., Int J Med Inform. 2012;81(5):303-13] 



NGS in Myelodysplastic Syndrome 

• TRIAGE-MDS: TRanslational Implementation of 
  Genetic Evidence in the management of MDS 
  (ERA-NET on Translational Cancer Research, 
   TRANSCAN) 
• NGS for ~1000 Patients 
  (EU MDS registry Nimwegen) 



Clinical Translation: NGS for routine diagnostics 

Clinical software tools 
with EHR integration 



PORTAL OF MEDICAL DATA MODELS 
(MDM) 

CDISC ODM tools with open access 



The Current Information System 
Landscape in Healthcare 

Electronic Health Records (EHRs)  
25% - 40% of physicians daily workload 
Proprietary data models for each hospital 
> 1000 documentation forms per hospital 
  with uncontrolled redundancy 
 

Research documentation (EDC) 
Large and increasing amount of CRFs per study: 
   55 pages (1999-2002)  => 180 pages (2003-2006) 
Large overlap with routine documentation, 
   especially to exclude adverse events 

 
 



Medical Data Models: 
A LARGE-Scale Problem 

Disease-specific: ICD-10: ~13.300 diagnoses 
 
Complex vocabulary: ~300.000 terms (SNOMED) 

 
Language specific: EHR in the local language 

 
EHR-specific: >800 EHR-products in Europe 

 
Trial-specific: ~ 150.000 trials 
  with >1000 data items per trial 

 
 
 
 



Medical Data Models 
are complex and heterogeneous … 

and >99% are secret !!! 



>99% of Medical data models are secret 

27.11.2014 



Open Medical Data Models: Goals 

Improved design of data models (Best Practice) 

Accelerated development of documentation forms 

Standardized forms 

Better EHR-EDC-Integration (semantic annotation) 

More efficient clinical trials 



http://Medical-Data-Models.org 
Largest public portal for medical forms worldwide 

Contents: Focus on oncology forms 
  ~5.400 Forms / 180.000 data elements 
  Pediatric oncology (GPOH): Ewing, EWOG MDS 2006, 
    EWOG SAA 2010, CWS 2007-HR, SIOP CNS GCT II 
  Leukemia: CML TIGER, AML-AZA 
 

Semantic annotations: 
  UMLS, SNOMED, MedDRA, LOINC codes 
 
CDISC ODM-Editor 



Prototype: Portal for Medical Data Models 

 Download in various technical formats 
    (CDISC ODM, pdf, excel, sql, spss, CDA) 

 
Online-Discussion of forms: 
  Comments regarding items, itemgroups and forms 
 
Version control 
 
Forms in multiple languages (up to 26) 
   

 



MDM: Semantic Medical Forms 





User comments 



ODM-Editor 



MDM-PORTAL: LIVE DEMO 
HTTP://MEDICAL-DATA-MODELS.ORG 



ODMCONVERTER 
CDISC ODM tools with open access 



Different stakeholders in clinical 
research use different IT tools 
• Medical personnel: 

Office tools (e.g. Microsoft Word, Excel) 
 

• Data managers: 
EDC systems (e.g. medidata Rave) 
 

• Statisticians: 
Statistical software (e.g. SAS, SPSS) 



Different stakeholders in clinical 
research use different IT tools 
• CRFs are complex (~180 pages) 

 
=> high cost and errors 
     due to manual metadata conversion 
 
     e.g. Word-CRF => eCRF => SAS-dataset  



ODMconverter 

• Automated metadata transformation 
between several technical formats 
 

• Supported formats: CDISC ODM, 
Microsoft Excel, R, CDA 
 

• Available at http://cran.r-project.org/ 
 

• [Dugas PLoS One 2014, PMID 24587378] 



ODMconverter: Excel => ODM 

> office2ODM("ODM-Test.xlsx")) 



ODMconverter: ODM => R  

> ODM2R("ODM-Test_S.0000.xml") 



ODMconverter 



ODMconverter: Further tools 

• office2ODM 
• ODM2office 
• ODM2R 
• R2ODM 
• ODM2CDA 
• CDA2ODM 

 
• Huge set of R tools, e.g. R => SPSS, SAS 



DISCUSSION 



Discussion: 
French CDISC User Group: 

• Test of MDM portal: 
  download, upload, form rating & discussion, 
  what contents should be added? 
• Contribute ODM forms from France 
• CRF translation into French  
• Test of ODMconverter 
• Test of EDC systems regarding ODM compatibility 
• Inform CDISC community about these tools 
• Develop further ODM functions for R 



Merci pour votre attention! 

Martin Dugas 
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