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Hôpital Européen Georges Pompidou 
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700 beds 
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16) 2 
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i2b2 – Informatics for integrating the biology and the 
bedside 



Clinical 
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Actionable 
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Types of data 
Healthcare data Clinical Research 

data Real life 
Used for clinical decision making 
 
Collected during the patient stay 
by the clinician, the intern, the 
nurse… 
 
Repeated over time 
 
Integrated in the Clinical Data 
Warehouse 

Controlled population 
Used for clinical studies 
 
Collected during the patient stay 
or dedicated meeting by the 
clinician, the nurse, clinical 
research technician 
 
Controlled by Clinical Research 
Assistants 
 
Controlled by Data Managers 
 
Controlled by Statisticians 

Privacy issue+++ Often published 



A few success stories 
worldwide 

Secondary Use of 
Healthcare Data 



Evidence-Based Medicine in the EMR Era  
J.Frankovich, C.A. Longhurst, S M. Sutherland. 
Stanford, NEJM Nov. 9th, 2011 



“we made the decision on the basis of the 
best data available” 
 
“in the light of experience as guided by 
intelligence.” 

Evidence-Based Medicine in the EMR Era  
J.Frankovich, C.A. Longhurst, S M. Sutherland. 
Stanford, NEJM Nov. 9th, 2011 



Cell > Mice > Retrospective data 
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Text-based research algorithm to 
identify all carcinoma patients  who 
received digitalin during conventional 
carcinoma therapies between 1981 and 
2009  

Compared the overall survival of: 
145 patients treated with CGs  
290 patients who did not receive CGs. 



2006 study 
$7 million saved on patient recruitment 

Between  $94-136 million in related 
funding 

Financial benefits 



	

McCarthy et al, Nature Reviews Genetics, 2008 /  Denny et al, Bioinformatics 2010 

Phenome Wide Association Studies (PheWAS) 



Phenotype 

Thiopurine  

Low 
activity 

Intermediate 
activity 

Normal 
activity 

10 % 
dose 

30 – 70 % 
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100 % 
dose 

Very High 
activity 

> 100 % 
Dose ? 



Automated and interactive characterization of clinical data warehouses based cohorts: an 
open-source web application for multimodal phenome-wide association studies.  
Neuraz et al. submitted 2017 

PheWAS on-demand 

Cohort and control 
selection 

In a data warehouse 



Automated and interactive characterization of clinical data warehouses based cohorts: an 
open-source web application for multimodal phenome-wide association studies.  
Neuraz et al. submitted 2017 

PheWAS on-demand 



Multi-omics analysis 

http://www.nature.com/ncomms/2015/150127/ncomms7044/full/ncomms7044.html 



Multi-omics analysis 

http://www.nature.com/ncomms/2015/150127/ncomms7044/full/ncomms7044.html 



CARPEM: Cancer Research Project 

http://www.carpem.fr/ 



The CARPEM Program 
Cancer Research and Personalized Medicine 
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CARPEM in the French landscape 

CARPEM is member 
of the OSIRIS working 
group on data-sharing 
lead by INCa 
 
First objectives, 
define: 
• 100 clinical items 
• 100 omics items 
For a uniform 
collection in France 
 
Regional working 
group on data-
sharing 



Quality of data / Quality of care / Administrative 
quality indicators 

Haute Autorité à la Santé 



Quality of data / Quality of care / Administrative 
quality indicators 

Admistrative : U.S. example : “meaningful use” 
(stage 1, 2) 

Haute Autorité à la Santé 



Imprecision & correction 

Secondary use often different from the primary 
collection cause 
 
E.g.  
Diagnostic codes:  
• ICD10 - I10 Hypertension  
• ICD10 – C50 Breast cancer 

 
Medical forms (human collection) 
 typo 
  impression of the measure 
Vital signs (machine) 
 impression of the measure 



Missing data 
Health data Clinical Research 

data 
Open world 
assumption 
 
Statistical approach 
to missingness: 
Treatment: Insulin 
Diagnostic code: 
[empty] 
 
Should be Diabetes 
 
 

Often close world 
assumption 
 
Types of missing 
data: 
Not Applicable 
Not Realized 
Missing Data 



The importance of dirty data 



Hidden treasures 
Case study: Autoimmune comorbidities of the Celiac 
Disease 

80%  
of the 

information is 
present only in 

free-text 
(and not in structured data) 
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* Les LESIONS CIBLES sont définies de la manière suivante:  
 
Au niveau du poumon:  
     - Cible 1: Nodule du lobe inférieur gauche de 14 mm de plus grand axe.  
 
Au niveau du médiastin:  
     - Cible 2: Adénomégalie de la loge de Baréty de 46 mm de plus grand axe.  
     - Cible 3: Adénomégalie de la fenêtre aortopulmonaire de 35 mm de plus 
grand axe. 
[…] 
  
CONCLUSION  
 
1) La somme des plus grandes longueurs pour le scanner cycle 3 est donc 
mesurée à  14+46+35+43+34+26 = 198 mm. Par rapport au scanner de référence 
du 21/02/2004 dont la somme est mesurée à 209 mm, l'évolution est de -5%.  
L'évolution des cibles mesurables est donc stable (SD).  
2) Absence d'évolution non-équivoque des lésions non-cibles (SD).  
3) Absence de nouvelle lésion non cible (No).  
4) La réponse globale est (SD-SD-No) soit SD.  
Stabilité de l'atélectasie lobaire supérieure droite secondaire à l'obstruction 
quasi-complète de la bronche lobaire par l'adénopathie.  

Metastatic 
Renal Clear 
Cell 
Carcinoma 
patients 

RECIST 
follow-up 

Semi-
structured 
text report 

Semi-structured texts 



5,000+ 
Semi-structured 

Radiology 
reports 

RECIST 
extractor 

RECIST 
Explorer 

Queriable 
Dynamic 

Simple Natural 
Language 
Processing 

PACS 
Radiology image 

archives 

Leveraging semi-structured text 

Clinical Data 
Warehouse 



Work by G. Simavonian, 
MSc 

RECIST Explorer –From text to structured-
information 



Mining Clinical narratives 

Pham et al. 

2015 BMC 
Bioinfomatics 

Annotat
ed 

Radiolog
y Report 

Machine 
Learning 

Model 
Training 

Advanced 
NLP 



Mining Clinical narratives 

Annotat
ed 

Radiolog
y Report 

Machine 
Learning 

Model 
Training 

Incidental 
finding 

NLP 

New 
Radiolog
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Machine 
Learning 

Model 



Mining Clinical narratives 

New 
Radiolog
y Report 

Machine 
Learning 

Model (CRF) 

Incidental 
finding NLP 

Patient 
follow-up 



Phenotyping 

Discovering Phenotype Associations in Clinical Data Warehouse Using Free-text.  
Garcelon et al. Submitted  33 

MECP2 



Phenotyping 
Query: MECP2 

Phenotype Specificity 
Scoring 

Frequently Associated 
Phenotypes 

RETT 
Syndrome 
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Va
lue

 
Boland MR et al. Birth month affects 
lifetime disease risk: a phenome-wide 
method. JAMIA 2015 







Contact 

Bastien Rance 
HEGP, AP-HP | INSERM 

bastien.rance@aphp.fr 



Actions on Biomedical Data implies 

Philip E. Bourne, NIH Associate Director for Data 
Science 

• Insuring data quality and hence trust 
• Making data sustainable 
• Making data open and accessible 
• Making data findable 
• Providing suitable metadata and annotation 
• Making data queryable 
• Making data analyzable 
• Presenting data as to maximize its value 
• Rewarding good data practices 



Boundaries on Biomedical Data implies 

Philip E. Bourne, NIH Associate Director for Data 
Science 

• Working across biological scales 
• Working across biomedical disciplines 
• Working across basic and clinical research and 

practice 
• Working across institutional boundaries 
• Working across public and private sectors 
• Working across national and international borders 
• Working across funding agencies 


