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[ Abstract] Objective To compare the performance and efficacy of prognostic models constructed by different
machine learning algorithms in predicting the survival period of lung transplantation (LTx) recipients. Methods Data
from 483 recipients who underwent LTx were retrospectively collected. All recipients were divided into a training set and
a validation set at a ratio of 7:3. The 24 collected variables were screened based on variable importance (VIMP).
Prognostic models were constructed using random survival forest (RSF) and extreme gradient boosting tree (XGBoost).
The performance of the models was evaluated using the integrated area under the curve (iIAUC) and time-dependent area
under the curve (tAUC). Results There were no significant statistical differences in the variables between the training set
and the validation set. The top 15 variables ranked by VIMP were used for modeling and the length of stay in the intensive
care unit (ICU) was determined as the most important factor. Compared with the XGBoost model, the RSF model
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demonstrated better performance in predicting the survival period of recipients (IAUC 0.773 vs. 0.723). The RSF model

also showed better performance in predicting the 6-month survival period (tAUC ;. 0.884 vs. 0.809, P = 0.009) and 1-

year survival period (tAUC

1 year

0.896 vs. 0.825, P = 0.013) of recipients. Based on the prediction cut-off values of the two

algorithms, LTx recipients were divided into high-risk and low-risk groups. The survival analysis results of both models

showed that the survival rate of recipients in the high-risk group was significantly lower than that in the low-risk group

(P<0.001). Conclusions Compared with XGBoost, the machine learning prognostic model developed based on the RSF

algorithm may preferably predict the survival period of LTx recipients.

[ Key words ] Lung transplantation; Machine learning; Prediction model; Random survival forest; Extreme gradient

boosting tree; Survival period; Proportional hazards regression model; Intensive care unit
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Table 1 The predictive performance of training and validation sets
Wi YIRS IR
Tt [l iAUCHtAUC (95% CI) Tt ] iAUCHtAUC (95% CI)
RSFHE#I 1~50 A 0.776 (0.733~0.810) * 1~50H 0.773 (0.706~0.839 ) *
Cox/5il 1~504~H 0.691 (0.647~0.734) * 1~504~H 0.653 (0.586~0.720) *
XGBoostk 1~50H 0.762 (0.680~0.844 ) * 1~501H 0.723 (0.656~0.790 ) *
RSFA! 61~ H 0.903 (0.872~0.934) ° 61~ H 0.884 (0.831~0.937) °®
Cox /5%y 6™H 0.752 (0.699~0.805 ) ° 6™ H 0.694 (0.608~0.780) °
XGBoostk 61~ H 0.882 (0.815~0.947) ° 61~H 0.809 (0.735~0.883 ) °
RSFAA! 14 0.893 (0.860~0.926) ° 14 0.896 (0.847~0.945) °
Cox bRy 14E 0.762 (0.711~0.813 ) ® 14F 0.695 (0.608~0.780) ®
XGBoosti 14E 0.888 (0.823~0.953) ° 14E 0.825 (0.754~0.896 ) °

E: aMiAUC (95% CI) ; bNtAUC (95% CI) .
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Figure 2 The performance comparison of RSF model,

XGBoost model and traditional Cox regression model
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Figure 3 The 6 months and 1 year survival predictions of RSF model and XGBoost model
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