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Prediction of individual outcomes is difficult

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
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Potential of Real World Data & Artificial Intelligence

Learning Health Care System – Faster Innovations & Better 

Outcomes

J Clin Oncol 2010;28:4268
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General AI (outcome modeling) 

approach
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Lung cancer - Survival

Amsterdam

Shanghai

Maastricht

Manchester

Cardiff

Rome

Nijmegen

Rotterdam

Deist, T. M. et al Radiotherapy and Oncology 144, 189–200 (2020).
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Lung cancer - Survival

• Maastricht, Amsterdam, Cardiff, 
Nijmegen, Manchester, Rome, 
Rotterdam & Shanghai

• 37090 NSCLC patients

• Fully federated – no data sharingDeist, T. M. et al Radiotherapy and Oncology 144, 189–200 (2020).
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Lung cancer - Survival

PLoS Med 2018 15(11): e1002711. 
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Lung cancer - Distant metastasis after SBRT
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Lung cancer – Distant metastasis

Davey et al. Front Oncol 2022 
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A note on AUC, determinism, prevalence, cohort size, operating 

point 

Radiother Oncol 2020;144:148 Int J H Care QA 2003 16(4):191-198
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Lung cancer – Model based indications for proton therapy

AUC 0.63

AUC 0.73

AUC 0.64
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Yu et al, Nat Biomed Eng 2018;2:719

Performance vs Comprehensibility
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Lung cancer - Radiation pneumonitis
Tianjin (n=314+35, RP~21%), RTOG0617 (n=184 + 198, RP~18%)

Zhang et al, Radiother Oncol 2023

AUC

0.83

0.65

0.70



15

Correlation ≠ Causation

• Proton vs. Photon, Surgery vs. SBRT

• Explainable, unbiased AI needed

• Causal models -> human input needed
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Key Messages

• Humans are not very good at predicting multifactorial outcomes

• AI can predict outcome better than humans, but when modeling consider

• Training and Validation Data, Biases, Quality 

• Discrimination AND Calibration

• Actionable insights

• New insights

• Interpretability

• Causality
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Who is this?
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And then this…FaceAge project
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FaceAge

Zalay, Bontempi et al. Submitted
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FaceAge

Zalay, Bontempi et al. Submitted
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Clinical Data Science research aims

1. Get access to all data of all people in the world

2. Learn personalized health prediction models from 

data

3. Apply prediction models to improve health

Cancer, Alzheimer’s, Cardiovascular disease, Diabetes, 

Heart Failure, Parkinson’s, Irritable Bowel Disease, 

Orthopedic Surgery, Rheumatoid Arthritis, Pediatric 

Surgery, Balance disorders, Hip dysplasia
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Thank you for your attention


