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Without a terminal event With a terminal event

(1) Draw 𝐵 bootstrap samples from the learning data;

(2) Grow a survival tree 𝑏 extended to recurrent events;

Splitting rule Maximize the test statistic

At each node, 𝑚𝑡𝑟𝑦 predictors 

are randomly selected with 

𝑚𝑡𝑟𝑦 ∈ ℕ
Pseudo score test from NP estimates Wald test from Ghosh-Lin model

Terminal node estimator

for tree 𝑏
Ƹ𝜇𝑏 𝑡 𝐱 = ෠𝑅𝑏 𝑡 𝐱 = න

0

𝑡𝑁𝑏 d𝑢 𝐱

𝑌𝑏 d𝑢 𝐱
Ƹ𝜇𝑏 𝑡 𝐱 = න

0

𝑡

መ𝑆𝑏 𝑢 𝐱 d ෠𝑅𝑏 𝑢 𝐱

Pruning strategy A minimal number of events and/or a minimal number of individuals

(3) Estimate ෡Μ is computed over the 𝐵 trees.

MOTIVATING EXAMPLE

RecForest Algorithm

DISCUSSION & CONCLUSION

• Our approach is simple and easily accessible

• Solid baseline for many extensions

Perspectives

• Develop an R package
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RecForest: Random survival forests to analyze recurrent events in R

Available options within a survival framework

• Time-to-first event (either readmission or death)

• Time-to-reccurence, with or without death

The advent of machine learning 

• Usual machine learning algorithms have been extended to account for survival data 

• But not to account for survival data and recurrent events, with or without a terminal 

event. 
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METHODS

Objectives

➢ Introduce a new approach to model recurrent events using ensemble methods

➢ Introduce associated R code

USING R

Step 1 Create a RecForest object Step 2 Evaluate performances, using adapted versions of C-index and MSE

Step 3 Assess variable importance to measure impact on predictions

Step 4 Predict with new data

Metric Np GL1 GL2 GL3 GL4 RecForest GL*

C-index ↑
0.58 

(0.05)
0.53 

(0.08)
0.48 

(0.08)
0.48 

(0.07)
0.45 

(0.05)
0.80 

(0.04)
0.60

(0.06)

IMSE ↓
7 883.50 

(6 229.47)
7 843.99 

(6 106.36)
8 361.16 

(6 292.29)
8 229.08 

(6 478.35)
9 981.50 

(6 064.23)
706.02 

(508.96)
7 934.28 

(6 606.23)

RecForest is a valuable contribution for analysing 

recurrent events in medical research
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