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Trends 

I. Exponentiele evoluties  
 
II. Tsunami van data  
 
III. Inter-, cross-, and multi-disciplinariteit  
 
IV. De samenleving is vragende partij  
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De wet van Gordon Moore 
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‘Understand’ ? 
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Broad band capacity  
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Het is een kleine wereld 



Ziekenhuizen 

Dokters 

Zorgverstrekker 

Ziekenfonds 



Tsunami van data  

-Nieuwe technologieen genereren steeds meer data  
 

-Resolutie en nauwkeurigheid in ruimte en tijd neemt toe  
 

-Meer data per patient, meer patienten per databank (‘high throughput’)  

Virtual colonoscopy from CT 
images  

with automatically detected 
polyps 

subtraction CT angiography 

7 



Een genoom voor 1000 dollar ?  

• Human genome project 

– Initial draft: June 2000 

– Final draft: April 2003 

– 13 year project 

– $300 million value  
with 2002 technology 

• Personal genome 

– June 1, 2007 

– Genome of James Watson, co-
discoverer of DNA double helix, 
is sequenced 

• $1.000.000 

• Two months 

• €1000-genome 

– Expected 2012-2020 
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Cost per base pair

Genome cost

Year Cost per base pair Genome cost 

1990 10 3E+10 

1995 1 3.000.000.000 

2000 0.2 600.000.000 

2002 0.09 270.000.000 

2005 0.03 90.000.000 

2007 0.000333333 1.000.000 

2010 3.33333E-06 10000 

2015 0.0000001 300 
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transcriptome proteome metabolome interactome genome 
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9 



By 2010, 1/3 of all world data bases will consist of biomedical data  
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De kennis neemt snel toe 
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Context 

-VRWB cluster analysis 
-Cluster 2: ICT and Health Care  
-Cluster 5: New business models  

 
 

- VR 30/04/2009: Oprichting van een Centrum voor Translationele Biomedische 
Innovatie  / m.i.v. 8 mio euro voor biobank  

 
- IMEC (40 mio euro/jaar), VIB (40 mio euro/jaar), IBBT (20 mio euro/jaar)  
 

-Universiteiten (KUL: 650 mio euro/jaar, waarvan 50 % onderzoek;  
 De helft daarvan biomedisch; Omzet Gasthuisberg 740 mio euro/jaar)  
 

- eHealth platform  
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Meer aandacht voor gezondheidszorg  
 

-De kwaliteit verbeteren van de gezondheidszorg  
-Individuele dokter ondersteunen  

-Aantal medische fouten verminderen  
-‘Evidence Based Medicine’ 

-Informatie-uitwisseling tussen dokters  
-‘doctor hopping’ vermijden  
-1 medische dossier per patient  
-Interoperabiliteit tussen ziekenhuizen – mobiliteit van de patient  

-‘Empowerment’ van de patient  
-4P: personalized, preventive,  predictive, participatory  
-Gepersonalizeerde therapien  
-Transparantie en consistentie verhogen  
- Steeds meer chronische  patienten met welvaartziektes  (hart, diabetes, kanker,…)  
-Mobiliteit van de patienten  verhoogt steeds meer  

-Kosteneffectiviteit van het gezondheidszorgsysteem  
-Verouderende bevolking  

-EU 2050: 65+  +70%; 80+  +180% 
-Vl. 2012: 60+  25 % of Vl.  

-Overconsumptie tegengaan  
-Detecteer abnormaliteiten in diagnoses, therapieen, voorschrijfgedrag,  
-Zorgprogramma’s  

-Werken in een tsunami van data  
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Obama  

http://www.whitehouse.gov/blog/09/04/27/The-Necessity-of-Science/  

But in order to lead in the global economy and to ensure that our businesses can grow and innovate, and our families 
can thrive, we're also going to have to address the shortcomings of our health care system. 

 
The Recovery Act will support the long overdue step of computerizing America's medical records, to reduce the 
duplication, waste and errors that cost billions of dollars and thousands of lives. But it's important to note, these 
records also hold the potential of offering patients the chance to be more active participants in the prevention and 
treatment of their diseases.  We must maintain patient control over these records and respect their privacy.  At the 
same time, we have the opportunity to offer billions and billions of anonymous data points to medical researchers 
who may find in this information evidence that can help us better understand disease. 

 
History also teaches us the greatest advances in medicine have come from scientific breakthroughs, whether the 
discovery of antibiotics, or improved public health practices, vaccines for smallpox and polio and many other infectious 
diseases, antiretroviral drugs that can return AIDS patients to productive lives,  
pills that can control certain types of blood cancers, so many others.  

 
Because of recent progress –- not just in biology, genetics and medicine, but also in physics, chemistry, computer 
science, and engineering –- we have the potential to make enormous progress against diseases in the coming 
decades.  And that's why my administration is committed to increasing funding for the National Institutes of Health, 
including $6 billion to support cancer research -- part of a sustained, multi-year plan to double cancer research in our 
country.  (Applause.) 
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Voorbeelden van nieuwe methodes 

• Diagnose via DNA-chips 

 

• Werken met verschillende bronnen van  

  medische meetgegevens   

 

• Biobanken: IOTA: International Ovarian Tumor 
Analysis  
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Methodes om te clusteren  
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Microarray data: genetic 
fingerprints 
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High-throughput 
genomics 

Data analysis Candidate 
genes 

? Information sources 

Candidate prioritization 

Validation 

Aerts et al, Nature Biotechnology, 2006 

Verschillende databronnen combineren 



International Ovarian Tumor 
Analysis Group (IOTA) 

Making it easier to diagnose ovarian 
cancer 



Leuven 

Malmö 

Monza 

London 

Maurepas Paris 

Rome 
Napels 

Milan 

IOTA phase 1 centers 
9 centers, 60 variabelen/patient 

Result: Data for 1066 patients 



IOTA phase 2 centers 
12 new centers 

Lund 

Prague 

Udinese 

Lublin 

Bologna 

Genk 

Sardinia 

Ontario, Canada 

Beijing, China 

2x Milan 

Napoli 

Result: Data from 1938 new patients 
for validation 



IOTA phase 2 
numbers 
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Performance comparison 

Performance of an expert Performance of 
IOTA models 

Performance of 
old models 

Performance of   
non-experts 

IOTA models improve patient diagnosis in centers where 
no experts are available 
 
This is the case for the majority of hospitals 
internationally 

You share, we care !  
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Human++ programma IMEC 
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Nano-Sensoren en Actuatoren 

CMOS Imager 

IR Sensor (IMEC) 

Blood gas sensor (IMEC) 

NeuronSensor (KNS) 

Prostate cancer diagnosis (IMEC) 

Smart Pill (Ohio State Univ) 



Leuven - BELGIUM 

Multidisciplinary team 

 

Dr. Coli  
The bacterial drug  

delivery system 
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Synthetic Biology  



Slimme bacterie  

 7 subsystems 

 Global system 
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