Table 2   a summary of information of the included prediction models
	Author
	Missing data handling
	Continuous variable
processing
	Variable selection
	Model Development Method
	Model performance
	Type of validation
	EPV
(Events/Predictors)
	Final predictors
	Model display

	
	
	
	
	
	Discrimination
	Calibration method
	internal /external
	
	
	

	Lin 2018
	Direct exclusion
	Continuous
	Univariate + MLRA
	MLRA
	A: 
AUC = 0.971;
Sensitivity = 0.920,
Specificity = 0.900;
	HL test
	—
	15.6 (78/5)
	Low ALB, low PO2, CRP, APACHE II score, and hypocalcemia
	Formula

	Qu 2020
	Mean imputation
	Continuous
	Univariate + ML methods
	ML (LR, SVM, RF, CART, XGBoost)
	A: 
① LR: 
AUC = 0.873;
Sensitivity = 0.607,
Specificity = 0.864;
② SVM: 
AUC = 0.863;
Sensitivity = 0.536,
Specificity = 0.849;
③ RF: 
AUC = 0.882;
Sensitivity = 0.476,
Specificity = 0.847;
④ CART: 
AUC = 0.803;
Sensitivity = 0.619,
Specificity = 0.833;
⑤ XGboost: 
AUC = 0.919;
Sensitivity = 0.619,
Specificity = 0.882;
	—
	—
	16.0 (80/5)
	APACHE II score, IAP, PCT, CRP, and TBIL

	Nomogram

	Cheng 2022
	Direct exclusion
	Continuous
	Univariate + Stepwise forward MLRA + ML methods
	MLRA; GB; RF; XGB
	A:
① LR: AUC = 0.763;
② GB: AUC = 0.828;
③ RF: AUC = 0.812;
④ XGB: AUC = 0.809;
B: —
	Calibration curve
	Internal
	21.6 (108/5)
	Scr, UA, procalcitonin, thrombin time, and BNP
	Nomogram

	Gong 2022
	Direct exclusion
	Continuous
	Univariate + MLRA
	MLRA
	A:
AUC = 0.961(0.938-0.985);
Sensitivity = 0.886,
Specificity = 0.928;
	HL test
	—
	13.2 (79/6)
	ARDS, MAP, Amylase, UA, low ALB, and D-dimer
	Formula

	Lu 2022
	Direct exclusion
	Continuous
	Univariate + MLRA
	MLRA
	A:
AUC = 0.987;
Sensitivity = 0.990,
Specificity = 0.985;
B:
AUC = 0.976;
Sensitivity = 0.986,
Specificity = 0.942;
	—
	Internal
	12.2 (61/5)
	APACHE II score, Ranson score, PCT, Scr, and Cys C

	Nomogram

	Yang 2022
	Direct exclusion
	Continuous
	Feature importance (Gini) + Stepwise regression (AIC)
	ML (RFC, SVM,DT, ANN, XGBoost)
	A:
① RFC: 0.902(0.400-1.403);
② SVM: 0.725(0.223-1.227);
③ DT: 0.887(0385-1.389);
④ ANN: 0.872(0.370-1.374);
⑤ XGboost: 0.791(0.289-1.293);
B：
① RFC: 0.913(0.364-1.462);
② SVM: 0.758(0.209-1.307);
③ DT: 0.891(0.342-1.440);
④ ANN: 0.868(0.339-1.397);
⑤ XGBoost: 0.801(0.272-1.330);
	Calibration curve
	Internal (bootstrap) 
	8.2 (49/6)
	Scr, CRP, PLR, NAR, NLR, and Cys C
	Nomogram

	Jiang 2023
	a: Multiple interpolation;
b: Direct exclusion
	Categorical
	LASSO + MLRA
	MLRA
	A: 0.820(0.790-0.860); 
B: 0.760(0.700-0.820); 
	Calibration curve; HL test
	Internal
	81.8 (491/6)
	Weight, Sepsis, CHF, SOFA, WBC, and low ALB 
	Nomogram

	Li 2023
	Direct exclusion
	Continuous
	LASSO + ML methods
	LASSO-Logistic
	A: AUC = 0.994;
B: AUC = 1.000;
	Calibration curve; 
	Internal (Bootstrap)
	32.0 (96/3)
	CRP, IAP and Cys C
	Nomogram

	Wu 2023
	a. Multiple imputation
b. Trimming method
c. Direct exclusion
	Continuous
	All-subsets + MLRA
	MLRA
	A: 0.795 (0.758-0.832); 
B: 0.772 (0.711-0.832); 
	Calibration curve
	Internal
	49.4 (346/7)
	Age, ethnicity, TBIL, APTT, mechanical ventilation, vasoactive drugs, and sepsis
	Nomogram

	Zhu 2023
	—
	Categorical
	Univariate + MLRA
	MLRA
	A: 0.753(0.715-0.791); 
	Calibration curve; 
	—
	10.3 (62/6)
	Male, SAP, hypoproteinemia, DM, obesity and mechanical ventilation
	Nomogram

	Chi 2024
	Direct exclusion
	Continuous
	Univariate + MLRA
	MLRA
	A: 
0.856(0.790-0.922);
Sensitivity = 0.798,
Specificity = 0.967;
	HL test
	—
	39.5 (79/2)
	Age and TyG
	Formula

	Lin 2024
	a: Multiple interpolation;
b: Direct exclusion
	Continuous
	RFE + ML methods
	ML (GBM, GLM, KNN, NB, NNET, RF, SVM)
	A:
1 GBM: 0.814(0.763-0.865);
Sensitivity = 0.715,
Specificity = 0.751;
② GLM: 0.812(0.769-0.854);
Sensitivity = 0.720,
Specificity = 0.736;
③ KNN: 0.671(0.622-0.719);
Sensitivity = 0.589,
Specificity = 0.623;
④ NB: 0.671(0.622-0.719);
Sensitivity = 0.871,
Specificity = 0.429;
⑤ NNET: 0.688(0.624-0.752);
Sensitivity = 0.701,
Specificity = 0.611;
⑥ RF: 0.809(0.766-0.851);
Sensitivity = 0.710,
Specificity = 0.744;
⑦ SVM: 0.810(0.763-0.856);
Sensitivity = 0.688,
Specificity = 0.783;
B：
① GBM: 0.867(0.831-0.903)
Sensitivity = 0.800,
Specificity = 0.788;
② GLM: 0.849(0.810-0.888);
Sensitivity = 0.825,
Specificity = 0.741;
③ KNN: 0.688(0.634-0.741);
Sensitivity = 0.705,
Specificity = 0.571;
④ NB: 0.831(0.790-0.872);
Sensitivity = 0.850,
Specificity = 0.671;
⑤ NNET: 0.753(0.704-0.802);
Sensitivity = 0.775,
Specificity = 0.624;
⑥ RF: 0.859 (0.823-0.886);
Sensitivity = 0.780,
Specificity = 0.782;
⑦ SVM: 0.856 (0.818-0.894);
Sensitivity = 0.805,
Specificity = 0.771;
	Calibration curve
	Internal
	66.7 (467/7)
	Urine volume, mechanical ventilation, WBC count, vasoactive drugs, mean heart rate, mean respiratory rate, and Scr.
	Formula

	Sun 2024
	Direct exclusion
	Continuous
	Univariate + MLRA
	MLRA
	A: 0.892(0.853-0.931); 
B: 0.904(0.867-0.940); 
	Calibration curve; HL test
	Internal
	12.8 (64/5)
	Scr, BUN, CRP, NLR, and APACHE II score
	Nomogram

	Zhang 2024
	Multiple interpolation
	Continuous
	LASSO + MLRA + AutoML
	ML (GBM, GLM, DRF, DL, LR)
	B:
① GBM: 
0.812(0.705-0.801);
Sensitivity = 0.759,
Specificity = 0.811;
② GLM: 
0.734(0.630-0.838);
Sensitivity = 0.655,
Specificity = 0.768;
③ DRF: 
0.800(0.696-0.904);
Sensitivity = 0.476,
Specificity = 0.847;
④ DL: 
0.830(0.734-0.926);
Sensitivity = 0.759,
Specificity = 0.832;
⑤ LR: 
0.799(0.694-0.905);
Sensitivity = 0.586,
Specificity = 0.947;
	Calibration curve; 
	Internal
	17.0 (68/4)
	Scr, LDH, INR, and low ALB
	Nomogram

	Chen 2025
	a: Multiple interpolation;
b: Direct exclusion
	Continuous
	Univariate + MLRA
	MLRA
	A: 0.842(0.805-0.878); 
B: 
(1) inter: 0.789(0.725-0.852);
(2) external: 0.853(0.780-0.926);
	Calibration curve; 
	Internal & External
	23.6 (212/9)
	Shock index, BUN, UA, Ca2+, TG, HCT, Na+, CK-MB > 4, and thrombin time
	Nomogram

	Gao 2025
	—
	Continuous
	R F + LR
	RF-Logistic
	A: 0.884 (0.813–0.955);
Sensitivity = 0.927,
Specificity = 0.837;
	Calibration curve; HL test
	External
	6.8 (41/6)
	serum L-FABP, Cys C, urinary KIM-1, IL-18, SOFA score and APACHE Ⅱ score
	Nomogram

	Li (1) 2025
	Direct exclusion
	Categorical
	Univariate + MLRA
	MLRA
	A: 0.879 (0.827–0.931);
Sensitivity = 0.844,
Specificity = 0.807;
	—
	—
	12.8 (64/5)
	DM , CVP, modified CT severity index, IL-16 and lactate
	Formula

	Li (2) 2025
	a: Multiple interpolation;
b: Direct exclusion
	Continuous
	Boruta + ML methods
	ML (LR, SVM, CatBoost, RF, XGBoost, LightGBM, AdaBoost, MLP)
	B:
(1) inter:
① Logit: AUC = 0.824;
② SVM: AUC = 0.821;
③ CatBoost: AUC = 0.815;
④ RF: AUC = 0.822;
⑤ XGBoost: AUC = 0.813;
⑥ LightGBM: AUC = 0.803;
⑦ AdaBoost: AUC = 0.805;
⑧ MLP: AUC = 0.812;
	Calibration curve; 
	Internal & External
	32.3 (388/12)
	Urineoutput, weight, WBC, BUN, GCS, antibiotic, SBP, partial thromboplastin time, prothrombin time, Scr, neutrophils, and mechanical ventilation
	Nomogram

	Liu 2025
	Direct exclusion
	Continuous
	Univariate + LASSO + MLRA
	Lasso-Logistic
	A:
0.849(0.786-0.913)
	Calibration curve; 
	—
	9.5 (57/6)
	Age, APACHE Ⅱ score, low ALB, IL-33, MFG-E8, and LRG1
	Nomogram

	Zhang 2025
	a: Multiple interpolation;
b: Direct exclusion
	Continuous
	Univariate + 
Stepwise backward MLRA
	MLRA
	A:
0.953(0.883-0.965);
Sensitivity = 0.901,
Specificity = 0.900;
B: —
	Calibration curve; HL test
	Internal
	20.3 (81/4)
	Scr, CRP, APTT, and abdominal fluid
	Nomogram


Abbreviations: A: Development set; B, validation set; —, Not Reported; EPV, events-per-variable; AUC, area under the receiver operating characteristic curve; HL test, HosmerLemeshow goodness-of-fit test; ML, Machine Learning; MLRA, Multiple Logistic regression analysis; LR, Logistic regression; LASSO, least absolute shrinkage and selection operator; RFE, Recursive Feature Elimination; RF, Random forest; SVM, support vector machine; Cat, classification tree; XGBoost, extreme gradient boosting; MLP, multilayer perceptron; NB, naive Bayes; NNET, neural network; GLM, generalized linear model; GBM, gradient boosting machine; ANN, artificial neural network; DT, decision tree; Scr, serum creatinine; MSAP, Moderate severe acute pancreatitis; BUN, Blood urea nitrogen; PO2, oxygen partial pressure; CRP, C-reactive protein; PCT, Procalcitonin; NLR, neutrophil to lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; NAR, neutrophil-to-albumin ratio; UA, Uric acid; Ca2+, Serum calcium; TG, Triglyceride; HCT, Hematocrit; Na+, Serum sodium; CK-MB, Creatine kinase isoenzyme; L-FAB, Pliver-type fatty acid-binding protein; KIM-1, kidney injury molecule-1; IL-18, interleukin-18; SOFA, Sequential organ failure assessment; WBC, White blood cells; ALB, albumin; CHF, Chronic heart failure; IAP, intra-abdominal pressure; Cys C, Cystatin C; CVP, central venous pressure; TBIL, total bilirubin; APTT, activated partial thromboplastin time; APACHE II, Acute Physiology and Chronic Health Evaluation II; BNP, B-type natriuretic peptide; DM, Diabetes melitus; ARDS, Acute Respiratory Distress Syndrome; MAP, Mean Arterial Pressure; IL-33, serum interleukin-33; LRG1, leucine-rich alpha-2-glycoprotein 1; MFG-E8, serum milk fat globule epidermal growth factor-8; GCS, Glasgow Coma Scale; SBP, systolic blood pressure.

[bookmark: _GoBack]A: Development/Training set; B: Validation/Test set;  —: Not Reported; EPV: Events per variable; AUC: Area under the receiver operating characteristic curve; HL test: Hosmer-Lemeshow goodness-of-fit test; ML: Machine Learning; MLRA: Multiple logistic regression analysis; LR: Logistic regression; LASSO: Least absolute shrinkage and selection operator; RFE: Recursive feature elimination; XGBoost: Extreme gradient boosting; GLM: generalized linear model; GBM: Gradient boosting machine; ANN: Artificial neural network; DT: Decision tree; RFC: Random forest classifier; DL: Deep learning; MV: Mechanical ventilation; Scr: Serum creatinine; BUN: Blood urea nitrogen; PO2: oxygen partial pressure; CRP: C-reactive protein; PCT: Procalcitonin; NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; NAR: Neutrophil-to-albumin ratio; UA: Uric acid; Ca2+: Serum calcium; TG: Triglyceride; HCT: Hematocrit; Na+: Serum sodium; CK-MB: Creatine kinase isoenzyme; CHF: Chronic heart failure; Cys C: Cystatin C; TBIL: Total bilirubin; APTT: Activated partial thromboplastin time; IAP: Intra-abdominal pressure; APACHE II: Acute Physiology and Chronic Health Evaluation II; SOFA: Sequential Organ Failure Assessment; WBC: White blood cell count; ALB: Albumin; MAP: Mean arterial pressure; ARDS: Acute respiratory distress syndrome; BNP: B-type natriuretic peptide; DM: Diabetes mellitus; MSAP: Moderate severe acute pancreatitis; SAP: Severe acute pancreatitis; TyG: Triglyceride-glucose index; HR: Heart rate; RR: Respiratory rate; L-FABP: Liver-type fatty acid-binding protein; KIM-1: Kidney injury molecule-1; IL-18: Interleukin-18; CVP: Central venous pressure; MCTSI: Modified CT severity index; IL-33: serum interleukin-33; LRG1: leucine-rich alpha-2-glycoprotein 1; MFG-E8: serum milk fat globule epidermal growth factor-8; GCS: Glasgow Coma Scale; SBP: Systolic blood pressure; PT: Prothrombin time.
