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Supplementary Fig.1. Missing data plots. Supplementary Figure 1A, missing data plots for the training and testing cohort; Supplementary Figure 1B, missing data plots for the external validation cohort. The missing data for the 44 features are shown in the figures, where each missing value is marked as a white line.
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Supplementary Fig.2. MSE of 4 missing value imputation methods for the 5 definitions of IDH. Supplementary Figures 2A-2E show the MSE of the 4 missing value imputation methods for the 5 definitions of IDH, respectively. ‘defn1’, ‘defn2’, ‘defn3’, ‘defn4’, and ‘defn5’ represent the 5 definitions of IDH, respectively. MSE, mean square error. RF, random forest imputation; KNN, k-nearest neighbor imputation; Median, median imputation; 0, '0' value imputation.
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[bookmark: OLE_LINK5]Supplementary Fig.3. Model evaluation of 10 machine learning algorithms for the 5 definitions of IDH. Supplementary Figures 3A-3E show the ROC-AUC, PR-AUC, accuracy, precision, recall, and f1-score of the 10 machine learning algorithms for the 5 definitions of IDH, respectively. ‘Defn1’, ‘Defn2’, ‘Defn3’, ‘Defn4’, and ‘Defn5’ represent the 5 definitions of IDH, respectively. KNN, k-nearest neighbor; LR, Logistic Regression; DT, Decision Tree; ET, Extremely randomized Tree; RF, Random Forest; GBDT, Gradient Boosting Decision Tree; LGBM, Light Gradient Boosting Machine; XGBoost, Extreme Gradient Boosting; AdaBoost, Adaptive Boosting. ROC, Receiver Operating Characteristic Curve; PR, Precision-Recall Curve; AUC, Area Under Curve.
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[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Supplementary Fig.4. PR curves of 10 machine learning models for the 5 definitions of IDH. Supplementary Figures 4A-4E show the PR curves and PR-AUC of 10 machine learning models for the 5 definitions of IDH, respectively. ‘Defn1’, ‘Defn2’, ‘Defn3’, ‘Defn4’, and ‘Defn5’ represent the 5 definitions of IDH, respectively. KNN, k-nearest neighbor; LR, Logistic Regression; DT, Decision Tree; ET, Extremely randomized Tree; RF, Random Forest; GBDT, Gradient Boosting Decision Tree; LGBM, Light Gradient Boosting Machine; XGBoost, Extreme Gradient Boosting; AdaBoost, Adaptive Boosting. PR, Precision-Recall Curve; AUC, Area Under Curve.
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Supplementary Fig.5. SHAP range plots of CatBoost models for the 5 definitions of IDH. Supplementary Figures 5A-5E show the SHAP range plots of CatBoost models for the 5 definitions of IDH, respectively. The top 20 features in order of importance are shown in the plots with their SHAP values. 
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[bookmark: OLE_LINK11][bookmark: OLE_LINK6][bookmark: OLE_LINK10][bookmark: OLE_LINK7]Supplementary Fig.6. Model evaluation of the simplified CatBoost models for the 5 definitions of IDH. Supplementary Figures 6A-6E show the ROC-AUC, PR-AUC, accuracy, precision, recall, and f1-score of the simplified CatBoost models for the 5 definitions of IDH, respectively. ‘Defn1’, ‘Defn2’, ‘Defn3’, ‘Defn4’, and ‘Defn5’ represent the 5 definitions of IDH, respectively. ‘2f’, ‘5f’, ‘9f’, and ‘13f’ represent the simplified CatBoost models with 2 features, 5 features, 9 features, and 13 features, respectively. ‘44f’ represents the original CatBoost model (with 44 features). ROC, Receiver Operating Characteristic Curve; PR, Precision-Recall Curve; AUC, Area Under Curve.
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[bookmark: OLE_LINK21]Supplementary Fig.7. PR curves of the simplified CatBoost models for the 5 definitions of IDH. Supplementary Figures 7A-7E show the PR curves and PR-AUC of the simplified CatBoost models for the 5 definitions of IDH, respectively. ‘Defn1’, ‘Defn2’, ‘Defn3’, ‘Defn4’, and ‘Defn5’ represent the 5 definitions of IDH, respectively. ‘2f’, ‘5f’, ‘9f’, and ‘13f’ represent the simplified CatBoost models with 2 features, 5 features, 9 features, and 13 features, respectively. ‘44f’ represents the original CatBoost model (with 44 features). PR, Precision-Recall Curve; AUC, Area Under Curve.
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[bookmark: OLE_LINK13][bookmark: OLE_LINK15][bookmark: OLE_LINK12][bookmark: OLE_LINK16]Supplementary Fig.8. Model validation of the original CatBoost models and the simplified CatBoost models for the 5 definitions of IDH. Supplementary Figures 8A-8B show the model validation (ROC-AUC, PR-AUC, accuracy, precision, recall, and f1-score) results of the original CatBoost models and the simplified CatBoost models for the 5 definitions of IDH, respectively. ‘Defn1’, ‘Defn2’, ‘Defn3’, ‘Defn4’, and ‘Defn5’ represent the 5 definitions of IDH, respectively. ‘13f’ represents the simplified CatBoost model (with 13 features), and ‘44f’ represents the original CatBoost model (with 44 features). ROC, Receiver Operating Characteristic Curve; PR, Precision-Recall Curve; AUC, Area Under Curve.
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[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Supplementary Fig.9. Model validation (PR curves) of the original CatBoost models and the simplified CatBoost models for the 5 definitions of IDH. Supplementary Figures 9A-9B show the model validation (PR curves and PR-AUC) results of the original CatBoost models and the simplified CatBoost models for the 5 definitions of IDH, respectively. ‘Defn1’, ‘Defn2’, ‘Defn3’, ‘Defn4’, and ‘Defn5’ represent the 5 definitions of IDH, respectively. ‘13f’ represents the simplified CatBoost model (with 13 features), and ‘44f’ represents the original CatBoost model (with 44 features). PR, Precision-Recall Curve; AUC, Area Under Curve.
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