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Talk structure

Part 1: Rationale 

Part 2: Data

Part 3: Learning

Part 4: Better Care



Part 1: Rationale



Predicting the survival of NSCLC patients
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Prediction of individual outcomes – we are drowning

NSCLC (Lung Cancer)

2 year survival

158 patients

5 MDs

Prospective

AUC: 0.56

Oberije et al. , Radiother Oncol. 2014; 112: 37–43 / J Clin Oncol 2010;28:4268 / JMI 2012 Friedman, Rigby / BMJ Clinical Evidence

• Explosion of data

• Explosion of decisions

• Explosion of ‘evidence’

• Too much to read

• 3 % in trials, bias

• Sharp knife



Potential of Big Data & Artificial Intelligence
Data driven medicine - Learning Health Care System – Faster Innovation

J Clin Oncol 2010;28:4268



Part 2: Data



Big Data? – An example from cancer



A different approach

Sharing is a problem

If sharing is the problem: Don’t share the data

If you can’t bring the data to the research

You have to bring the research to the data 

Challenges
• The research application has to be distributed (trains & track)

• The data has to be understandable by an application (i.e. not a 
human) -> FAIR data stations

Wilkinson, DOI: 10.1038/sdata.2016.18



CORAL: Community in Oncology for RApid Learning
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Does it work ? 



Personal Health Train



Part 3: Learning
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Slide courtesy of Kristy Brock

Machine Learning
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Slide (and dog) courtesy of Kristy Brock



Deep Learning

Slide courtesy of Kristy Brock



Part 4: Better Cancer Care



Big Data & AI for Better Care

Big Data for Better 
Processes

Big Data for Better 
Outcomes 

Source: nuance.com



From Chihuahuas to tumor contouring

Disclosure: Result of a research collaboration with Philips Research Bangalore



Turing test

Disclosure: The speaker’s employer (MAASTRO Clinic) receives royalties from Mirada

Classification of contours

Acceptance of contours (%)

60% time saved with DL based contours

Lustberg T, et al. Radiother Oncol 2018;126(2):312–317.



Perfect? No

Image is prone
All training data was supine

It will find you a liver anywhere!

Images courtesy of MD Anderson / Brian M. Anderson



https://vimeo.com/208642358

Do AIs need to be perfect?

JASON, Artificial Intelligence for Health and Health Care, Dec 2017, JSR-17-Task-002

AI algorithms cannot be expected to perform at a higher level than their training data, but should deliver 
the same standard of performance consistently for data within the training space.

https://vimeo.com/208642358


Dermatology

Slide courtesy of Skinvision
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Big Data for Better Processes (Automation)

“We always overestimate the change that will 
occur in the next two years and underestimate the 

change that will occur in the next ten. 
Don't let yourself be lulled into inaction.”

Bill Gates

Lots of data available
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Big Data & AI for Better Cancer Care

Source: nuance.com

Big Data for Better 
Processes

Big Data for Better 
Outcomes



Proton Therapy – Model Based Indication

3 proton therapy centres in NL
1.600 slots and 50.000 patients 
10.000€ -> 35.000€
No evidence
Who gets it?



Small Cell Lung Cancer – Shared Decision Making

Korte levensverwaching -
geen PCI

Ervaring patient: 
Decisional Conflict, 

Control Preference, SDM

Ervaring 

artsen: SDM

Kosteneffectiviteit
zorgpad



Big Data & AI for Better Care

Big Data for Better 
Processes

Big Data for Better 
Outcomes 

Source: nuance.com
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More info on: www.personalhealthtrain.org & www.predictcancer.org

http://www.personalhealthtrain.org/
http://www.predictcancer.org/


Thank you for your attention


