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Introduction – Survival prediction with 

Cox
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Introduction – Federated learning
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Introduction – Previous studies

Lu et al. JAMIA 2015

Duan et al. JAMIA 2020

Park et al. IEEE JBHI 2023
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Time Status Sex Age ECOG Disease

80 1 Male 27 1 Lung cancer

809 0 Female 33 3 Lung cancer

332 1 Male 66 2 Lung cancer

467 0 Female 56 3 Lung cancer

123 1 Female 87 1 Lung cancer

4 1 NA 18 3 Lung cancer

Time Status Sex Age ECOG Disease

80 1 Male Lung cancer

700-900 0 Female Lung cancer

332 1 Male Lung cancer

427-511 0 Female Lung cancer

123 1 Female Lung cancer

Sensitive dataset
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Time Status Sex Age ECOG Disease

80 1 Male 27 1 Lung cancer

809 0 Female 33 3 Lung cancer

332 1 Male 66 2 Lung cancer

467 0 Female 56 3 Lung cancer

123 1 Female 87 1 Lung cancer

4 1 NA 18 3 Lung cancer

Time Status Sex Age ECOG Disease

80 1 1 Lung cancer

700-900 0 3 Lung cancer

332 1 2 Lung cancer

427-511 0 3 Lung cancer

123 1 1 Lung cancer

4 1 3 Lung cancer

Sensitive dataset
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Time Status Sex Age ECOG Disease

80 1 Male 1 Lung cancer

750-870 0 3 Lung cancer

700-900 0 Female Lung cancer

332 1 Male 2 Lung cancer

467-580 0 3 Lung cancer

427-511 0 Female Lung cancer

123 1 Female 1 Lung cancer

4 1 3 Lung cancer

Time Status Sex Age ECOG Disease

80 1 1 Lung cancer

750-870 0 3 Lung cancer

332 1 2 Lung cancer

427-511 0 3 Lung cancer

123 1 1 Lung cancer

4 1 3 Lung cancer

Time Status Sex Age ECOG Disease

80 1 Male Lung cancer

700-900 0 Female Lung cancer

332 1 Male Lung cancer

427-511 0 Female Lung cancer

123 1 Female Lung cancer

Time Status Sex Age ECOG Disease

80 1 Male 27 1 Lung cancer

809 0 Female 33 3 Lung cancer

332 1 Male 66 2 Lung cancer

467 0 Female 56 3 Lung cancer

123 1 Female 87 1 Lung cancer

4 1 NA 18 3 Lung cancer
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Aim

To introduce new federated learning methodologies for survival 

prediction without sharing sensitive information. 

To enable anonymous survival predictions without exchanging 

event-times



P A G E  1 0

Methods –  Federated Cox

Cox model

Enable survival predictions

Two-step process

1. Coefficient estimates

2. Estimation of the baseline hazard
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Methods –  Coefficient estimation

Normal

FL
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Methods –  Coefficient estimation
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Methods –  Survival predictions
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Methods –  Baseline hazard
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Methods –  Federated baseline hazard

Central 
aggregator
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Methods –  Federated baseline hazard
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Results - Simulations
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Results –  C index
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Results - Performance
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Results –  MIAD
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Results –  Coefficient estimation
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Results –  Real-world experiment 

Real-World advanced-stage Hodgkin Lymphoma

Total 707 patients

70/30 train/test split

Train dataset split into 8 seperate sites

Predicted 5-year survival after diagnosis
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Conclusion

It is possible to train survival prediction models without sharing event-times 

with minimal loss in predictive accuracy for the Cox model

The method allows for the possibility of training predictions models in small 

data subsets (e.g., rare diseases)

But what kind of infrastructure is needed to make this possible in the real-

world?
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Thank you for your time - Questions

Contact information

Rasmus Rask Kragh Jørgensen, Postdoc

Center for Clinical Data Science, AAU

E-mail: Rasmus.rask@rn.dk/Rasmusrkj@dcm.aau.dk

LinkedIn: in/rasmusraskkj
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