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OBJECTIVES
Our method is a deep learning approach:
• Predicts the cause-specific risk given the history of
observations over time.
• Updates dynamic risk predictions when new measure-
ments are available.

Our method solves following challenges:
• Competing risks
• Longitudinal measurements with irregular time intervals

Longitudinal time-to-event data: D = {(X i, τ i, ki)}
• X : history of longitudinal measurements
• τ : time-to-event including right-censoring
• k: event label (i.e., respiratory failure or other causes)

< Illustration of longitudinal time-to-event data >

PATIENT COHORT
Inclusion criteria:
• Enrolled in the UK CF registry with annual follow-
up data available from January 1st, 2009 to Decem-
ber 31st, 2015.
• Adult patients who are over 18 years of age.
• A total of 5,883 patients are included.

Competing risks:
• Respiratory failure: 491 patients (8.35%)
• Other causes: 114 patients (1.94%)
• Right-censored: 5,278 patients (89.72%)

< Death causes >

DISCRIMINATIVE PERFORMANCE
Time-dependent Concordance Index:
• Measure how well survival models discriminate the risks of patients
• The following table gives the performance given the prediction time t age and the evaluation time ∆t years

− Risk predictions are issued at the prediction time utilizing the measurements colletcted until that time.
− Risk predictions are assessed at the evaluation time.

INFLUENTIAL COVARIATES
Influence of each covariate on the predicted risks:
• Different ranking of influential covariates are found
for different causes.
• Well-known risk factors, e.g., lung function scores
and nutritional status, are found to be influential.

DYNAMIC SURVIVAL ANALYSIS
Our method is flexible:
• Updates the risk predictions whenever new measurements are available.

CONCLUSIONS
• Our results indicate that our approach for dynamic
survival analysis with competing risks (on the basis of
longitudinal data) signficantly improves discriminative
performance.

• Different covariates that are influential when making
risk predictions are found for different causes.

• Our method provides dynamic survival analysis
that flexibly updates the risk predictions when new
mearurements are collected.

We believe that:
• Our approach has the potential to provide clinicians
and people with CF with individually tailored risk pre-
dictions that may replace the current score-based meth-
ods.

• These results need validation in other cohorts but
could play a role in day-to-day clinical consultations.


