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Hey, ChatGPT Doctor: can I trust you?

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
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Potential of Artificial Intelligence

Learning Health Care System – Faster Innovations & Better Outcomes

J Clin Oncol 2010;28:4268
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Data
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Big Data? – An example from cancer
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Barriers to sharing data

[..] the problem is not really technical […]. Rather, the problems are ethical, 

political, and administrative. 
Lancet Oncol 2011;12:933

1. Administrative (I don’t have the resources)

2. Political (I don’t want to)

3. Ethical (I am not allowed to)

4. Technical (I can’t)
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A different approach

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

www.personalhealthtrain.nl

http://www.personalhealthtrain.nl/


9

Personal Health Train (2015)



10

Federated FAIR Data and Learning Infrastructure



11

Simple example

Brussels Frankfurt Maastricht Oslo Leeds Milan

87 62 83 46 70 76

69 69 56 49 90 64

47 72 56 93 73

73 84 95 72

59 63 58 60

49 72 47

62 53 62

81 94

73

78.0 60.1 71.6 64.8 73.5 71.0

2 7 5 9 8 3

N=34

Mean Age = 68.2y

2 × 78.0 + 7 × 60.1 + 5 × 71.6 + 9 × 64.8 + 8 × 73.5 + 3 × 71.0

2 + 7 + 5 + 9 + 8 + 3
= 68.2
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euroCAT example

Learn in Validate in AUC

Aachen (n=7) Liège (n=186) 0.61

Eindhoven (n=32) Liège (n=186) 0.72

Hasselt (n=45) Liège (n=186) 0.68

Maastricht (n=52) Liège (n=186) 0.75

All 4 together (n=136) Liège (n=186) 0.77

All 5 together (n=322) World (n=inf) ?
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Open Source (vantage6): distributedlearning.ai

https://distributedlearning.ai/
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Learning
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General AI (model) approach
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Ears

Eyes

Tail

Paws

Fur
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Slide courtesy of Kristy Brock

Machine Learning
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Ears

Eyes

Tail

Paws

Fur
Cat: 97%

NOT A CAT!

Slide (and dog) courtesy of Kristy Brock
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Deep Learning – Human out of the loop 

Slide courtesy of Kristy Brock
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Regulatory & Contracts
Nat Biomed Eng 2018;2:719
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Applications



21

AI for Better Health Care

Source: nuance.com

AI for Better 

Processes

AI for Better 

Outcomes



22

AI for Better Processes
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Artificial Intelligence is different than Human Intelligence
CT prone

All training data was supine

AI will find you a 

liver anywhere…

Images courtesy of MD Anderson / Brian M. Anderson

Nature 2020, 577:89 | 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.

AI correct

5HI incorrect

AI incorrect

5HI correct

Cancer

Cancer
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Hey, ChatGPT: can I trust you?

1. Fatigue

2. Radiation dermatitis

3. Radiation pneumonitis

4. Radiation esophagitis

5. Radiation-induced nausea and vomiting

6. Hair loss
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Better – Processes – NLP
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https://vimeo.com/208642358 

Do AIs need to be perfect?

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

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
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Trust in model vs own expertise
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AI for Better Health Care

Source: nuance.com

AI for Better 

Processes

AI for Better 

Outcomes
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Small Cell Lung Cancer – Shared Decision Making – Grey Area Guideline

Short survival – no PCI? Experience patient: 

Decisional Conflict, Control 

Preference, SDM

Experience MD,  

SDM
Cost Effectiveness;

Care path
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Better Outcomes – Prediabetes

AUC~0.8
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Better Outcomes – Self-medication in Chronic Heart Failure
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Better Outcomes – Model Based Indication

3 proton therapy centres in NL

1.600 slots and 50.000 patients 

10.000€ -> 50.000€

No evidence

Who gets it?
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Some things to get you thinking
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Typical Data Quality challenges

• Data are unstructured

• Data are not understandable

• Data are missing

• Data are incorrect

• Data are contradicting

• Data are biased

• Data are biased missing

• Garbage in – Garbage out?

声门下区

T4N0M0 Stage IV patient

Patient weighing 1000kg

Grade 3+ toxicities
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Who is this?
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Good enough for AI
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Garbage in – Garbage out
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Good enough for AI
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FaceAge

Zalay et al.  medRxiv. 2023 Sep 12;2023.09.12.23295132. 
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Key messages

• We need AI for better processes and better outcomes in health care

• Trends

• FAIR Federated Data Infra 

• Deep learning 

• Companion AI for better indications & shared decision making

• Cautions

• Bias | Causality | Culture | Quality | Ethics

• What is responsible and what is compliant?

• Irresponsible is not to share data and not to develop AI

• Compliance in terms of privacy is clear, other ELSI less so
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Thank you for your attention


