
SUPPLEMENTARY FIG. 6. Predictor selection for long-term cause-specific mortality. Top: Boruta screening 
of candidate predictors. Bottom-left: Ten-fold cross-validation for least absolute shrinkage and selection 
operator (LASSO)-penalized Cox regression, with λ

1
se chosen for parsimony. Bottom-right: LASSO 

coefficient paths; predictors with nonzero coefficients at λ
1
se were retained.

SUPPLEMENTARY FIG. 7. External calibration of the final models. Calibration plots in the external validation cohort showing observed event proportions 
versus mean predicted probabilities. The dashed diagonal line indicates perfect calibration. Points represent grouped predictions (size proportional 
to bin size), with a smoothed calibration curve and shaded uncertainty bands. (a) Mechanical ventilation (XGBoost). (b) 30-day mortality (ridge logistic 
regression). (c) 3-month mortality (XGBoost). (d) 12-month all-cause mortality (RSF; ranger). (e) 24-month all-cause mortality (RSF; ranger). (f) 12-month 
cause-specific mortality (RSF). (g) 24-month cause-specific mortality (RSF).
RSF, random survival fores.

SUPPLEMENTARY FIG. 8. Confusion matrices for the final short-term outcome models in the external validation cohort. Confusion matrices are shown for 
the final models at the prespecified training-derived cut-offs. (a) Mechanical ventilation predicted by the XGBoost model at a cut-off of 0.195; (b) 30-day 
mortality predicted by the ridge logistic regression model at a cut-off of 0.120; (c) 3-month mortality predicted by the XGBoost model at a cut-off of 0.184. 
Rows indicate predicted outcome status, columns indicate actual outcome status, and numbers within cells indicate patient counts. 
MV, mechanical ventilation.

SUPPLEMENTARY FIG. 9. Decision curve analysis of candidate models in external validation. Decision curve analysis in the external validation cohort 
(Center 2) comparing net benefit across threshold probabilities. Solid lines indicate model-based strategies; dashed reference lines indicate treat-all and 
treat-none strategies. (a) Mechanical ventilation. (b) 30-day mortality. (c) 3-month mortality. (d) 12-month all-cause mortality. (e) 24-month all-cause 
mortality. (f) 12-month cause-specific mortality. (g) 24-month cause-specific mortality.

SUPPLEMENTARY FIG. 11. SHAP dependence plots in external validation. SHAP dependence plots in the external validation cohort showing the association 
between selected feature values and SHAP values, with points colored by the feature indicated in each panel. (a) Mechanical ventilation. (b) 30-day 
mortality. (c) 3-month mortality. (d) Long-term all-cause mortality. (e) Long-term cause-specific mortality. Each point represents one patient; the x-axis 
shows the feature value and the y-axis shows the SHAP value.

SUPPLEMENTARY FIG. 12. Risk stratification in external validation. (a) Kaplan-Meier curves for all-cause mortality comparing high-risk vs low-risk groups 
defined by the random survival forest (ranger) model. (b) Kaplan-Meier curves for cause-specific mortality comparing high-risk vs low-risk groups defined 
by the random survival forest model. p values were calculated using the log-rank test; numbers at risk are shown below each panel.

SUPPLEMENTARY FIG. 1. Flow chart of the selected population. Patients with fibrotic interstitial lung 
disease were screened at West China Hospital (January 2010-March 2025; n = 1,499) and Sichuan Provincial 
People’s Hospital (May 2022-June 2025; n = 283). After applying the prespecified exclusion criteria, 1,006 
patients at Center 1 were eligible and randomly split into training (n = 705) and internal test (n = 301) 
cohorts; 266 patients at Center 2 comprised the external validation cohort.
HRCT, high-resolution computed tomography.

SUPPLEMENTARY FIG. 2. Predictor selection for mechanical ventilation. Top: Boruta screening of candidate 
predictors. Bottom-left: Ten-fold cross-validation for least absolute shrinkage and selection operator 
(LASSO)-penalized logistic regression, with λ

1
se chosen for parsimony. Bottom-right: LASSO coefficient paths; 

predictors with nonzero coefficients at λ
1
se were retained.

SUPPLEMENTARY FIG. 3. Predictor selection for 30-day mortality. Top: Boruta screening of candidate 
predictors. Bottom-left: Ten-fold cross-validation for least absolute shrinkage and selection operator 
(LASSO)-penalized logistic regression, with λ

1
se chosen for parsimony. Bottom-right: LASSO coefficient 

paths; predictors with nonzero coefficients at λ
1
se were retained.

SUPPLEMENTARY FIG. 4. Predictor selection for 3-month mortality. Top: Boruta screening of candidate 
predictors. Bottom-left: Ten-fold cross-validation for least absolute shrinkage and selection operator 
(LASSO)-penalized logistic regression, with λ

1
se chosen for parsimony. Bottom-right: LASSO coefficient 

paths; predictors with nonzero coefficients at λ
1
se were retained.

SUPPLEMENTARY FIG. 5. Predictor selection for long-term all-cause mortality. Top: Boruta screening of 
candidate predictors. Bottom-left: Ten-fold cross-validation for least absolute shrinkage and selection 
operator (LASSO)-penalized Cox regression, with λ

1
se chosen for parsimony. Bottom-right: LASSO 

coefficient paths; predictors with nonzero coefficients at λ
1
se were retained.

SUPPLEMENTARY FIG. 10. SHAP interpretation of the final models for mechanical ventilation and 3-month mortality 
in external validation. (a, b) Global feature importance ranked by mean absolute SHAP value for mechanical 
ventilation (a) and 3-month mortality (b). (c, d) Corresponding SHAP summary (beeswarm) plots; each point 
represents one patient, colored by feature value (low to high).


