Supplementary Material
Supplementary Note 1 Search terms and search strategy
Pubmed:
#1	"perioperative period"[MeSH Terms] OR ("perioperative"[All Fields] AND "period"[All Fields]) OR "perioperative period"[All Fields] OR (("perioperative"[All Fields] OR "perioperatively"[All Fields]) AND ("manage"[All Fields] OR "managed"[All Fields] OR "management s"[All Fields] OR "managements"[All Fields] OR "manager"[All Fields] OR "manager s"[All Fields] OR "managers"[All Fields] OR "manages"[All Fields] OR "managing"[All Fields] OR "managment"[All Fields] OR "organization and administration"[MeSH Terms] OR ("organization"[All Fields] AND "administration"[All Fields]) OR "organization and administration"[All Fields] OR "management"[All Fields] OR "disease management"[MeSH Terms] OR ("disease"[All Fields] AND "management"[All Fields]) OR "disease management"[All Fields])) OR ("perioperative"[All Fields] OR "perioperatively"[All Fields]) Filters from 1966/1/1 - 2024/12/31
#2	 (("cardiovascular system"[MeSH Terms] OR ("cardiovascular"[All Fields] AND "system"[All Fields]) OR "cardiovascular system"[All Fields] OR "cardiovascular"[All Fields] OR "cardiovasculars"[All Fields]) AND ("event"[All Fields] OR "event s"[All Fields] OR "events"[All Fields])) OR ("cardiovascular diseases"[MeSH Terms] OR ("cardiovascular"[All Fields] AND "diseases"[All Fields]) OR "cardiovascular diseases"[All Fields]) OR ("myocardial infarction"[MeSH Terms] OR ("myocardial"[All Fields] AND "infarction"[All Fields]) OR "myocardial infarction"[All Fields]) OR ("stroke"[MeSH Terms] OR "stroke"[All Fields] OR "strokes"[All Fields] OR "stroke s"[All Fields]) OR ("heart failure"[MeSH Terms] OR ("heart"[All Fields] AND "failure"[All Fields]) OR "heart failure"[All Fields]) OR ("arrhythmias, cardiac"[MeSH Terms] OR ("arrhythmias"[All Fields] AND "cardiac"[All Fields]) OR "cardiac arrhythmias"[All Fields] OR "arrhythmias cardiac"[All Fields]) OR ("coronary artery disease"[MeSH Terms] OR ("coronary"[All Fields] AND "artery"[All Fields] AND "disease"[All Fields]) OR "coronary artery disease"[All Fields]) OR ("angina, unstable"[MeSH Terms] OR ("angina"[All Fields] AND "unstable"[All Fields]) OR "unstable angina"[All Fields] OR "angina unstable"[All Fields]) OR ("heart arrest"[MeSH Terms] OR ("heart"[All Fields] AND "arrest"[All Fields]) OR "heart arrest"[All Fields] OR ("cardiac"[All Fields] AND "arrest"[All Fields]) OR "cardiac arrest"[All Fields]) OR "myocardial injury"[All Fields]) Filters from 1966/1/1 - 2024/12/31
#3	"machine learning"[MeSH Terms] OR ("machine"[All Fields] AND "learning"[All Fields]) OR "machine learning"[All Fields] OR ("deep learning"[MeSH Terms] OR ("deep"[All Fields] AND "learning"[All Fields]) OR "deep learning"[All Fields]) OR ("artificial intelligence"[MeSH Terms] OR ("artificial"[All Fields] AND "intelligence"[All Fields]) OR "artificial intelligence"[All Fields]) OR (("predict"[All Fields] OR "predictabilities"[All Fields] OR "predictability"[All Fields] OR "predictable"[All Fields] OR "predictably"[All Fields] OR "predicted"[All Fields] OR "predicting"[All Fields] OR "prediction"[All Fields] OR "predictions"[All Fields] OR "predictive"[All Fields] OR "predictively"[All Fields] OR "predictiveness"[All Fields] OR "predictives"[All Fields] OR "predictivities"[All Fields] OR "predictivity"[All Fields] OR "predicts"[All Fields]) AND ("model"[All Fields] OR "models"[All Fields] OR "modeled"[All Fields] OR "modeler"[All Fields] OR "modeler s"[All Fields] OR "modelers"[All Fields] OR "modeling"[All Fields] OR "modelings"[All Fields] OR "modelization"[All Fields] OR "modelizations"[All Fields] OR "modelize"[All Fields] OR "modelized"[All Fields] OR "modelled"[All Fields] OR "modeller"[All Fields] OR "modellers"[All Fields] OR "modelling"[All Fields] OR "modellings"[All Fields] OR "models"[All Fields])) OR ("random forest"[MeSH Terms] OR ("random"[All Fields] AND "forest"[All Fields]) OR "random forest"[All Fields]) OR (("artificial"[All Fields] OR "artificially"[All Fields]) AND ("neural networks, computer"[MeSH Terms] OR ("neural"[All Fields] AND "networks"[All Fields] AND "computer"[All Fields]) OR "computer neural networks"[All Fields] OR ("neural"[All Fields] AND "network"[All Fields]) OR "neural network"[All Fields])) OR ("support vector machine"[MeSH Terms] OR ("support"[All Fields] AND "vector"[All Fields] AND "machine"[All Fields]) OR "support vector machine"[All Fields]) OR (("gradient"[All Fields] OR "gradient s"[All Fields] OR "gradients"[All Fields]) AND ("boost"[All Fields] OR "boosted"[All Fields] OR "boosting"[All Fields] OR "boosts"[All Fields]) AND ("machine"[All Fields] OR "machine s"[All Fields] OR "machines"[All Fields])) OR ("nomogram s"[All Fields] OR "nomograms"[MeSH Terms] OR "nomograms"[All Fields] OR "nomogram"[All Fields]) OR "XGboost"[All Fields] OR ("decision trees"[MeSH Terms] OR ("decision"[All Fields] AND "trees"[All Fields]) OR "decision trees"[All Fields] OR ("decision"[All Fields] AND "tree"[All Fields]) OR "decision tree"[All Fields]) OR (("external"[All Fields] OR "externally"[All Fields] OR "externals"[All Fields]) AND ("valid"[All Fields] OR "validate"[All Fields] OR "validated"[All Fields] OR "validates"[All Fields] OR "validating"[All Fields] OR "validation"[All Fields] OR "validational"[All Fields] OR "validations"[All Fields] OR "validator"[All Fields] OR "validators"[All Fields] OR "validities"[All Fields] OR "validity"[All Fields])) OR (("prognostic"[All Fields] OR "prognostical"[All Fields] OR "prognostically"[All Fields] OR "prognosticate"[All Fields] OR "prognosticated"[All Fields] OR "prognosticates"[All Fields] OR "prognosticating"[All Fields] OR "prognostication"[All Fields] OR "prognostications"[All Fields] OR "prognosticator"[All Fields] OR "prognosticators"[All Fields] OR "prognostics"[All Fields]) AND ("model"[All Fields] OR "models"[All Fields] OR "modeled"[All Fields] OR "modeler"[All Fields] OR "modeler s"[All Fields] OR "modelers"[All Fields] OR "modeling"[All Fields] OR "modelings"[All Fields] OR "modelization"[All Fields] OR "modelizations"[All Fields] OR "modelize"[All Fields] OR "modelized"[All Fields] OR "modelled"[All Fields] OR "modeller"[All Fields] OR "modellers"[All Fields] OR "modelling"[All Fields] OR "modellings"[All Fields] OR "models"[All Fields])) Filters from 1966/1/1 - 2024/12/31
#4	#1 and #2 and #3 


Embase
#1	 ('heart infarction' OR 'cardia* infarct*' OR 'heart attack' OR 'heart infarct*' OR 'myocardi* infarct*' OR 'cardiac failure' OR 'myocardial failure' OR 'heart failure'/exp OR 'heart failure' OR 'malignant cardiac arrhythmia' OR 'malignant heart arrhythmia' OR 'malignant ventric* arrhythmia' OR 'progressive arrhythmia' OR 'malignant arrhythmia'/exp OR 'malignant arrhythmia' OR 'angina, unstable' OR 'unstable angina' OR 'unstable angina pectoris'/exp OR 'unstable angina pectoris' OR 'asystol*' OR 'cardiac arrest' OR 'circulat* arrest' OR 'heart asystole' OR 'heart arrest'/exp OR 'heart arrest' OR 'apoplex*' OR 'brain accident' OR 'brain attack' OR 'brain insult*' OR 'ischemic seizure' OR 'stroke' OR 'cerebrovascular accident'/exp OR 'cerebrovascular accident' OR 'acute coronary syndrome'/exp OR 'acute coronary syndrome' OR 'acute coronary syndrome*' OR 'myocardial injury' OR 'cardiovascular disease'/exp OR 'cardiovascular disease' OR 'cardiovascular event') AND [1966-2024]/py
#2	 ('machine learning'/exp OR 'deep learning' OR 'artificial intelligence'/exp OR 'prediction model' OR 'random forest' OR 'artificial neural network'/exp OR 'support vector machine' OR 'gradient boosting machine' OR 'nomogram' OR 'xgboost' OR 'decision tree' OR 'external validation' OR 'prognostic model') AND [1966-2024]/py
#3	 ('peri-operative' OR 'peri-surgery' OR 'peri-surgical' OR 'perisurgery' OR 'perisurgical' OR 'perioperative' OR 'perioperative period'/exp) AND [1966-2024]/py
#4	#1 AND #2 AND #3

Cochrane
#1	MeSH descriptor: [Myocardial Infarction] explode all trees	
#2	MeSH descriptor: [Heart Failure] explode all trees	
#3	MeSH descriptor: [Arrhythmias, Cardiac] explode all trees	
#4	MeSH descriptor: [Acute Coronary Syndrome] explode all trees	
#5	MeSH descriptor: [Angina, Unstable] explode all trees	
#6	MeSH descriptor: [Stroke] explode all trees  
#7	MeSH descriptor: [Heart Arrest] explode all trees	 
#8	#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7	
#9	‘heart infarction’OR ‘cardia* infarct*’ OR ‘heart attack’ OR ‘heart infarct*’ OR ‘myocardi* infarct*’ OR ‘heart failure’ OR ‘cardiac failure’ OR ‘myocardial failure’ OR ‘malignant arrhythmia’ OR ‘malignant cardiac arrhythmia’ OR ‘malignant heart arrhythmia’ OR ‘malignant ventric* arrhythmia’ OR ‘progressive arrhythmia’ OR ‘angina, unstable’ OR ‘unstable angina’ OR ‘heart arrest’ OR ‘asystol* ‘ OR ‘cardiac arrest’ OR ‘circulat*  arrest’ OR ‘heart asystole’ OR ‘apoplex*‘ OR ‘brain accident’ OR ‘brain attack’ OR ‘brain insult* ‘ OR ‘ischemic seizure’ OR ‘stroke’ OR ‘acute coronary syndrome*’ OR 'myocardial injury'  OR 'cardiovascular disease' OR 'cardiovascular event’	
#10	#8 OR #9	
#11	'machine learning' OR 'deep learning' OR 'artificial intelligence' OR 'prediction model' OR 'random forest' OR 'artificial neural network' OR 'support vector machine' OR 'gradient boosting machine' OR 'nomogram' OR 'xgboost' OR 'decision tree' OR 'external validation' OR 'prognostic model'	
#12	'peri-operative' OR 'peri-surgery' OR 'peri-surgical' OR 'perisurgery' OR 'perisurgical' OR 'perioperative'	
#13	#10 AND #11 AND #12 with Cochrane Library publication date Between Jan 1966 and Dec 2024	

Web of science
((ALL=((“heart infarction”) OR (“cardia* infarct*”) OR (“heart attack”) OR (“heart infarct*”) OR (“myocardi* infarct*”) OR (“heart failure”) OR (“cardiac failure”) OR (“myocardial failure”) OR (“malignant arrhythmia”) OR (“malignant cardiac arrhythmia”) OR (“malignant heart arrhythmia”) OR (“malignant ventric* arrhythmia”) OR (“progressive arrhythmia”) OR (“angina, unstable”) OR (“unstable angina”) OR (“heart arrest”) OR (“asystol*”) OR (“cardiac arrest”) OR (“circulat* arrest”) OR (“heart asystole”) OR (“apoplex*”) OR (“brain accident”) OR (“brain attack”) OR (“brain insult*”) OR (“ischemic seizure”) OR (“stroke”) OR (“acute coronary syndrome*”) OR (“myocardial injury”) OR (“cardiovascular disease”) OR (“cardiovascular event”) )) AND ALL=((“machine learning”) OR (“deep learning”) OR (“artificial intelligence”) OR (“prediction model”) OR (“random forest”) OR (“artificial neural network”) OR (“support vector machine”) OR (“gradient boosting machine”) OR (“nomogram”) OR (“xgboost”) OR (“decision tree”) OR (“external validation”) OR (“prognostic model”))) AND ALL=((“peri-operative”) OR (“peri-surgery”) OR (“peri-surgical”) OR (“perisurgery”) OR (“perisurgical”) OR (“perioperative”) )  
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Supplementary Figures
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Supplementary Figure 1 Publication bias.
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Supplementary Figure 2a Sensitivity analysis of the prospective collection method.
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Supplementary Figure 2b Sensitivity analysis of the retrospective collection method.
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Supplementary Figure 3a Sensitivity analysis of variables with 10 or more.
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Supplementary Figure 3b Sensitivity analysis of variables with fewer than 10.
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Supplementary Figure 4a Sensitivity analysis of new machine learning (ML) models.
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Supplementary Figure 4b Sensitivity analysis of traditional logistic regression (LR) or COX models.
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Supplementary Figure 5a Sensitivity analysis of internal validation or test sets.
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Supplementary Figure 5b Sensitivity analysis of external validation sets.
Supplementary Table 1 Details of model assessment results of included prediction models.
	Author, year
	Follow-up time
	Method of variable selection
	Handling of continuous variables
	Handling of missing data
	Calibration methods
	Presentation of the model
	NRI/IDI reported
	DCA reported

	L. Shen et al.,2024
	During hospitalization 
	Correlation-based feature selection, Boruta, BorutaShap, and recursive feature elimination
	Continuity
	kNN imputation
	Calibration Plot; Brier Score: 0.040
	No specific model is provided
	NR
	Yes

	G. Romero-Velez et al.,2024
	30 days
	NR
	Continuity
	Deletion Methods
	NR
	No specific model is provided
	NR
	NR

	Y. Jin et al.,2024
	During hospitalization 
	Univariate and multivariate logistic regression analysis (method: forward stepwise) 
	Categorical variables
	NR
	Calibration Plot
	CHALSA Score
	NR
	NR

	Q. Zhu et al.,2023
	30 days
	Univariate and multivariate logistic regression analysis
	Continuity
	NR
	H-L test: p=0.196; calibration plot: R²=0.265, Brier=0.109, intercept=0.000, slope=1.00
	Nomogram
	NR
	NR

	Y. Zhang et al.,2023
	Preoperative
	LASSO and multivariable logistic regression 
	Categorical variables
	NR
	Calibration plot: R²=0.187, Brier=0.035, Intercept=0.000, Slope=1.000
	Nomogram
	NR
	Yes

	K. Zhang et al.,2023
	30 days
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Categorical variables
	Complete case analysis
	Calibration plot; H-L test: p=0.573
	Nomogram
	NR
	Yes

	X. J. Wu et al.,2023
	During hospitalization 
	LASSO regression
	Continuity
	Multiple imputation
	Calibration plot; H-L test: χ²=7.4053, p=0.494
	Nomogram
	Yes
	NR

	M. Tian et al.,2023
	During hospitalization 
	Univariate and multivariate logistic regression analysis
	Continuity
	Complete case analysis
	H-L test (p > 0.05)
	Nomogram
	NR
	NR

	R. Meister et al.,2023
	3 days
	Univariate and multivariate logistic regression analysis
	Categorical variables
	Complete case analysis
	NR
	Online Perioperative myocardial infarction/injury (PMI) risk calculator
https://pmicalculator.shinyapps.io/Calculator/
	NR
	NR

	Y. M. Liu et al.,2023
	During hospitalization 
	LASSO regression
	Continuity
	Complete case analysis
	Calibration plot; H-L (P=0.520)
	Nomogram
	NR
	NR

	B. Li et al.,2023
	30 days
	Literature review and clinical relevance
	Continuity
	Complete case analysis and mean imputation
	Calibration plot: Brier score=0.02
	Code available on GitHub for implementation (https://github.com/benli 12345/ CEA- ML- NSQIP)
	NR
	NR

	X. J. Wu et al.,2022
	During hospitalization 
	LASSO regression and likelihood ratio test
	Categorical variables
	Complete case analysis
	Calibration plot; H-L test: χ²=7.549, p=0.479)
	Nomogram
	Yes
	Yes

	X. Peng et al.,2022
	30 days
	XGBoost-based importance ranking, clinical expert review and post-undersampling model simplification
	Continuity
	KNN imputation and dummy category encoding ("-99")
	 Brier score: 0.020 (0.013–0.028)
	EMR-integrated automated prediction
	NR
	NR

	A. A. Nasrallah et al.,2022
	30 days
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Categorical variables
	NR
	H-L test; Calibration plot: R²=0.99
	Risk scoring table with total score (0–6)
	NR
	NR

	V. Mocanu et al.,2022
	30 days
	Univariate and multivariate logistic regression analysis (method: forward stepwise)
	Continuity
	NR
	Brier Score: 0.001
	Risk scoring formula derived from regression coefficients
	NR
	NR

	S. Y. Chu et al.,2021
	During hospitalization 
	Not applicable
	Not applicable
	Complete case analysis
	H-L test (P > 0.05)
	Risk scoring systems (RCRI, CHA₂DS₂-VASc, RCRI+CHA₂DS₂-VASc)
	Yes
	NR

	F. A. McAlister et al.,2020
	30 days
	Not applicable
	Not applicable
	Complete case analysis
	NR
	Risk scoring systems (RCRI, CHADS₂, CHA₂DS₂-VASc, R₂CHADS₂)
	Yes
	NR

	T. Wilcox et al.,2019
	30 days
	Not applicable
	Not applicable
	Complete case analysis, Median imputation used only for outcome timing in <1% of cases
	NR
	Risk scoring systems (MICA, CHADS₂, CHA₂DS₂-VASc, Mashour, RCRI); Online risk calculators (ACS-SRC) https://riskcalculator.facs.org/RiskCalculator/
	NR
	NR

	J. H. Zhang et al.,2017
	During hospitalization 
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Categorical variables
	Complete case analysis
	H-L test: χ²=3.768, p=0.708
	Nomogram
	NR
	NR

	S. Kheterpal et al.,2009
	30 days
	Logistic regression full model fit
	Categorical variables
	Complete case analysis
	NR
	Risk scoring systems 
	NR
	NR

	S. L. Ranjeva et al.,2021
	During hospitalization 
	Mixed principal components analysis and multivariable logistic regression
	Continuity
	Multivariate Imputation
	NR
	No specific model is provided
	NR
	NR

	Z. J. Liu et al.,2022
	30 days
	AIC-based stepwise selection
	Continuity
	NR
	Calibration plot; H-L test: p>0.1
	Nomogram
	NR
	NR

	A. S. Navathe et al.,2020
	During hospitalization 
	Elastic net regularization (L1 + L2 penalized logistic regression)
	Continuity
	Multiple Imputation
	NR
	No specific model is provided
	NR
	NR

	P. V. Reis et al.,2019
	During hospitalization 
	Univariate and multivariate logistic regression analysis (method: forward stepwise)
	Categorical variables
	NR
	H-L test (p=0.232)
	Risk Scoring System based on the adjusted OR values
	NR
	NR

	S. S. Han et al.,2019
	30 days
	AIC-based stepwise selection
	Continuity
	NR
	Calibration plot (overall), Brier Score (CHF) =0.026 
	No specific model is provided
	NR
	NR

	N. D. Sridharan et al.,2018
	30 days
	Manual mapping and data availability-based selection
	NR
	NR
	NR
	Risk scoring systems (Accumulated Deficits score)
	NR
	NR

	M. Golubovic et al.,2018
	90 days
	Univariate and multivariate Cox regression
	Categorical variables
	NR
	NR
	No specific model is provided
	Yes
	NR

	D. M. Gualandro et al.,2017
	During hospitalization 
	Multivariate logistic regression
	Categorical variables
	NR
	NR
	No specific model is provided
	NR
	NR

	B. R. Waterman et al.,2016
	30 days
	Univariate and multivariate logistic regression analysis
	Categorical variables
	NR
	H-L test (TKA: p=0.23; THA: p=0.52)
	Risk scoring system - Total Joint Arthroplasty (TJA) Cardiac Risk Index
	NR
	NR

	J. Liu et al.,2016
	30 days
	Univariate and multivariate logistic regression analysis
	Categorical variables
	NR
	H-L test
	Risk scoring system 
	NR
	NR

	A. Pandey et al.,2015
	30 days
	Multivariate logistic regression analysis
	Categorical variables
	NR
	NR
	No specific model is provided
	NR
	NR

	R. Nicolau-Raducu et al.,2015
	≤1 year
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Categorical variables
	NR
	NR
	No specific model is provided
	NR
	NR

	L. E. Rohde et al.,2001
	During hospitalization 
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Categorical variables
	NR
	NR
	No specific model is provided
	NR
	NR

	N. Fayed et al.,2023
	During hospitalization 
	Univariate and multivariate logistic regression analysis
	Categorical variables
	Complete case analysis
	Calibration plot; Chi-square Goodness-of-fit test: RCRI+Age+Trauma surgery+AF: underestimated 10–20%, overestimated >20%; GSCRI+Age+Trauma surgery+AF: Improved calibration up to 40% predicted risk
	No specific model is provided
	NR
	Yes

	V. Jain, et al.,2021
	30 days
	Possibly manual preprocessing by domain experts
	Continuity
	kNN imputation
	NR
	Shapley value-based interpretable XGBoost, with individual-level risk explanation via patient vignettes
	NR
	NR

	S. Ran et al.,2024
	During hospitalization 
	Univariate and multivariate logistic regression analysis (method: Enter)
	Categorical variables
	NR
	Calibration plot; H-L test: p>0.05
	Nomogram
	NR
	Yes

	H. A. Dakik et al.,2019
	30 days
	Univariate and multivariate logistic regression analysis
	Categorical variables
	NR
	NR
	Risk score system - Cardiovascular Risk Index（CVRI）
	NR
	NR

	D. J. Bertges et al.,2010
	During hospitalization 
	Univariate and multivariate logistic regression analysis (method: backward stepwise)
	Categorical variables
	Complete case analysis
	Calibration plot (R²=0.99), H-L (P=0.580)
	Risk scoring system - Vascular Study Group Cardiac Risk Index (VSG-CRI) score
	NR
	NR

	M. Fu et al.,2025
	≥ 1 year
	LASSO regression and multivariable logistic regression
	Continuity
	NR
	Calibration plot: R²=0.387, Intercept=0.000, Slope=1.000, Brier=0.023; H-L test: p=0.961
	Nomogram
	NR
	Yes

	Q. Yu et al.,2024
	preoperation
	LASSO regression and multivariable logistic regression
	Continuity
	Complete case analysis
	Calibration plot
	Nomogram
	NR
	Yes

	L. Wang et al.,2024
	30 days
	Univariate and LASSO regression and multivariate logistic regression analysis
	Continuity
	NR
	Calibration plot; H-L test: χ²= 1.1496, df=8, p=0.9971
	Nomogram
	NR
	Yes

	M.-Y. Oh et al.,2024
	30 days
	Feature importance, permutation importance and Shapley additive explanations values
	Continuity
	Complete case analysis
	NR
	No specific model is provided
	NR
	NR

	K. Lin et al.,2024
	30 days
	Univariate and multivariate Cox regression analysis 
	Continuity
	mean/median imputation
	NR
	No specific model is provided
	Yes
	NR

	A. R. Oh et al.,2023
	30 days
	XGBoost with SHAP feature importance
	Continuity
	NR
	NR
	Online Shiny APP (https://sjshin.shinyapps.io/afib_predictor_0913)
	NR
	NR

	A. Mases et al.,2023
	30 days
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Categorical variables
	Complete case analysis
	Calibration plot: Intercept=-0.040, Slope=0.959, Brier score=0.142; H-L test: χ²=5.287, p=0.727
	Nomogram
	NR
	Yes

	M. Zhao et al.,2022
	During hospitalization 
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Categorical variables
	NR
	Calibration plot
	Nomogram and HASBLAD Score
	NR
	NR

	T. G. Harrison et al.,2022
	30 days
	All original RCRI variables kept except “renal disease” 
	Not applicable
	Complete case analysis
	Calibration plot: Intercept= 0.003 (95% CI: -0.06-0.07), Slope=1.00 (95% CI: 0.94-1.10), Brier score=1.3; E/O: 1.00 (95% CI: 0.94-1.07)
	A risk prediction formula composed directly of the predictors’ β-coefficients (logistic regression coefficients)
	NR
	Yes

	S. J. Shin et al.,2021
	30 days
	Recursive Feature Elimination
	Continuity
	NR
	NR
	Web-based R Shiny app with interactive mortality prediction interface (https://bit.ly/3zepij6)
	NR
	NR

	K. Platzbecker et al.,2021
	1 year
	Multivariate logistic regression (method: stepwise) 
	Categorical variables
	Complete-case analysis (primary); Multiple imputation for sensitivity analysis
	Calibration plots; Brier: 0.012 (development), 0.005 (validation)
	Risk scoring system - Stroke after surgery (STRAS) score
	NR
	Yes

	M. Lazarević et al.,2021
	6 months
	Multivariate analysis with theory-driven candidate addition
	Continuity
	NR
	NR
	No specific model is provided
	Yes
	NR

	A. N. Koshy et al.,2021
	30 days
	Univariate and multivariate logistic regression analysis (method: stepwise) 
	Categorical variables
	NR
	H-L test: p=0.23
	No specific model is provided
	NR
	NR

	M. H. Eslami et al.,2020
	30 days
	Variables from previously published VSGNE model retained; no re-selection; PVD omitted due to absence in NSQIP
	Categorical variables
	Complete case analysis (primary); mean substitution and regression imputation 
	H-L test: p=0.129
	Risk score table and formula
	NR
	NR

	M. K. C. Yap et al.,2018
	30 days
	Pre-specified based on ACS NSQIP Surgical Risk Calculator (21 variables) 
	Continuity
	NR
	Brier Score: 0.08
	Web-based risk calculator (https://riskcalculator.facs.org/)
	NR
	NR

	D. T. Asuzu et al.,2018
	30 days
	No variable selection performed; all six RCRI components plus a weighted RCRI version were pre-specified and forced into the model 
	Not applicable
	Complete case analysis
	H-L test: χ²=0.22, p=0.64
	Risk scoring system - RCRI
	NR
	NR

	A. Ollila et al.,2017
	90 days
	Not explicitly stated; risk calculator variables were pre-defined from NSQIP 2007/2008 (Gupta et al., Circulation 2011) and used as-is
	Continuity
	NR
	NR
	Web-based risk calculator (https://riskcalculator.facs.org/)
	NR
	NR

	J. H. Yang et al.,2012
	30 days
	Univariate and multivariate logistic regression analysis (method: forward/backward stepwise); LASSO regression
	Categorical variables
	Complete case analysis
	NR
	Risk scoring system
	NR
	NR

	G. Fan et al.,2024
	30 days
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Continuity
	Multiple Imputation 
	H-L test: χ²=10.19, p=0.335; Calibration plot: Brier Score=0.080 (validation)
	Nomogram and Web-based prediction calculator (https://minsprediction.shinyapps.io/MINSprediction)
	NR
	Yes

	S. Sabaté et al.,2011
	During hospitalization 
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Categorical variables
	Complete case analysis
	H-L test: χ²=0.828, p=0.844
	Risk scoring system
	NR
	NR

	M. H. Eslami et al.,2016
	During hospitalization 
	Univariate and multivariate logistic regression analysis  (method: backward stepwise) 
	Categorical variables
	NR
	H-L test: p=0.494
	Risk scoring system - Vascular Study Group of New England Carotid Endarterectomy Risk Score (VSGNE CEA Risk Score)
	NR
	NR

	H. Dakour-Aridi et al.,2020
	30 days
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Categorical variables
	Complete case analysis
	Calibration plot and H-L test 
	Risk scoring system
	NR
	NR

	M. Faateh et al.,2021
	30 days
	Candidate variables forced entry, no further selection
	Continuity
	NR
	NR
	No specific model is provided
	NR
	NR

	A. J. Kassicieh et al.,2022
	30 days
	Univariate and multivariate logistic regression analysis
	Categorical variables
	Not applicable
	NR
	No specific model is provided
	NR
	NR

	B. Li et al.,2024
	1 year
	Embedded feature selection (gain-based variable importance)
	Continuity
	Complete case analysis
	Calibration plot: Brier score=0.11
	 Open-source XGBoost-based risk code (GitHub: https://github.com/benli12345/TFCAS-ML-VQI)
	NR
	NR

	P. Lapuerta et al.,1998
	During hospitalization 
	Candidate variables forced entry, no further selection
	Categorical variables
	NR
	Calibration plot; H-L test: χ²=18.6
	No specific model is provided
	NR
	NR

	D. Onishchenko et al.,2022
	4 weeks
	No explicit variable selection was performed; all 380 engineered features were retained and used directly by the LightGBM classifier
	Continuity
	Not applicable
	NR
	 Automated Machine Learning-based Risk Scoring System -Cardiac Comorbidity Risk Score (CCoR)
	NR
	NR

	R. Alrezk et al.,2017
	30 days
	LASSO regression
	Categorical variables
	Creating a dummy variable for missing values and including it in the model
	Calibration plot
	Online risk calculator (https://qxmd.com/calculate/calculator_448/Geriatric-Sensitive-Perioperative-Cardiac-Risk-Index-GSCRI)
	Yes
	NR

	D. Y. Choi et al.,2023
	30 days
	No explicit variable selection was performed
	Continuity
	NR
	H-L test
	No specific model is provided
	Yes
	NR

	J. F. Daza et al.,2023
	30 days
	No explicit variable selection was performed
	Continuity
	Not applicable
	NR
	No specific model is provided
	Yes
	Yes

	E. Duceppe et al.,2020
	30 days
	No explicit variable selection was performed
	Categorical variables
	Complete case sensitivity analysis
	Calibration plot
	No specific model is provided
	Yes
	NR

	P. Gouda et al.,2022
	30 days
	Multivariable logistic regression (method: stepwise) 
	Categorical variables
	Creating a distinct “No test” category and including it in the multivariable model
	NR
	No specific model is provided
	Yes
	NR

	P. K. Gupta et al.,2013
	30 days
	Multivariable logistic regression (method: stepwise) 
	Categorical variables
	NR
	H-L test: χ²=7.37, p=0.19
	Risk-score formula derived from β-coefficients
	NR
	NR

	A. H. Harris et al.,2018
	30 days
	LASSO and Boosted regression
	Continuity
	Mean imputation and missingness indicator
	Calibration plot
	Risk-score formula derived from β-coefficients
	NR
	NR

	T. G. Harrison et al.,2023
	30 days
	Bivariate screening and nested logistic regression
	Continuity
	Multivariable normal regression and Markov chain Monte Carlo imputation
	Calibration plot: slope=0.98 (95% CI: 0.94-1.03), intercept=0.00 (95% CI: -0.06-0.06); E/O: 1.01 (95% CI: 0.97-1.07)
	Risk-score formula derived from β-coefficients
	Yes
	Yes

	R. Kumar et al.,2001
	30 days
	Univariate and multivariate logistic regression analysis  (method: stepwise) 
	Categorical variables
	Complete case analysis
	NR
	Risk scoring system
	NR
	NR

	H. M. Kwon et al.,2021
	1 year
	Univariate and multivariate Cox regression analysis (method: backward stepwise) 
	Categorical variables
	Multiple imputation
	Calibration plot; Greenwood–Nam–D’Agostino calibration test: χ²=6.767, df=5, p=0.2385
	Risk scoring system
	NR
	NR

	Y. Moodley et al.,2016
	During hospitalization  
	Univariate and multivariate logistic regression analysis
	Categorical variables
	NR
	H-L test: p=0.821
	Risk scoring system
	NR
	NR

	M. Onaitis et al.,2010
	During hospitalization  
	Univariate and multivariate logistic regression analysis
	Categorical variables
	Multiple imputation
	Calibration plot
	Risk scoring system
	NR
	NR

	D. Palamuthusingam et al.,2024 
	30 days
	No explicit variable selection was performed
	Not applicable
	NR
	Calibration plot
	Risk scoring system - RCRI
	NR
	Yes

	A. B. Serrano et al.,2021
	30 days
	Univariate logistic regression and LASSO regression
	Continuity
	Deletion Methods (BMI), complete case analysis (others)
	Calibration plot: slope=1.043 (95% CI: 0.900 - 1.180), calibration-in-the-large=0.00 (95% CI: -0.12 - 0.12); E/O: 1.0
	Nomogram and β-coefficient-based risk-score formula
	NR
	NR

	W. A. van Klei et al.,2007
	During hospitalization  
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Continuity
	Complete case analysis
	H-L test: p > 0.50
	No specific model is provided
	NR
	NR

	L. B. VanWagner et al.,2014
	30 days
	Univariate and multivariate logistic regression analysis (method: stepwise) 
	Continuity
	NR
	NR
	No specific model is provided
	NR
	NR

	L. B. VanWagner et al.,2017
	1 year 
	Univariate and multivariate logistic regression analysis (method: forward stepwise)
	Categorical variables
	Complete case analysis
	Calibration plot; H-L test: p=0.33
	The CAR-OLT score risk calculator (www.carolt.us)
	NR
	NR

	S. Xi et al.,2024
	30 days
	Univariate and multivariate logistic regression analysis (method: forward stepwise)
	Continuity
	Complete case analysis
	H-L test: p > 0.05
	No specific model is provided
	NR
	NR

	B. C. Zhao et al.,2024
	30 days
	Univariate and multivariate logistic regression analysis
	Continuity
	Multiple imputation and complete case sensitivity analysis
	Calibration plot
	No specific model is provided
	Yes
	Yes

	Y. Moodley et al.,2013
	30 days
	Univariate and multivariate logistic regression analysis
	Categorical variables
	Deletion Methods (COPD), complete case analysis
	NR
	β-coefficient-based risk-score formula
	NR
	NR

	D. J. Bertges et al.,2016
	During hospitalization  
	Multivariate logistic regression analysis and bootstrapped stepwise elimination
	Categorical variables
	Mean or mode imputation
	Calibration plot: Intercept= -0.002, Slope=1.11; H-L test: p=1
	Free smartphone app (QxCalculate) and web calculator (http://qx.md/cea; http://qx.md/bypass; http://qx.md/evar; and http://qx.md/aaa)
	NR
	NR

	H. S. Yang et al.,2018
	30 days
	Univariate and multivariate logistic regression analysis 
	Continuity
	NR
	NR
	No specific model is provided
	Yes
	NR

	 V. P. Rao et al 2012
	During hospitalization  
	Univariate and multivariate logistic regression analysis (method: stepwise) 
	Continuity
	NR
	H-L test: χ²=7.642, p=0.469
	No specific model is provided
	NR
	NR

	R. S. Passman et al.,2005
	30 days
	Univariate and multivariate logistic regression analysis (method: stepwise) 
	Categorical variables
	NR
	NR
	Risk scoring system
	NR
	NR

	R. R. DeMartino et al.,2017
	30 days
	Univariate and multivariate logistic regression analysis (method: backward stepwise) 
	Categorical variables
	< 5 %: Mean/mode imputation; 5 % - 15 %: ‘best-guess’ regression-based imputation 
	Calibration plot: Intercept= -0.003, Slope=1.02
	Online risk calculator (http://qxmd.com/calculate/calculator_389/vascular-quality-initiative-vqi-30-day-stroke-risk-index-for-cea)
	NR
	NR

	L. Calvillo-King et al.,2010
	30 days
	Univariate and multivariate logistic regression analysis 
	Categorical variables
	Complete case analysis
	H-L test: p > 0.05
	Risk scoring system
	NR
	NR

	P. P. Goodney et al.,2008
	30 days
	Univariate and multivariate logistic regression analysis 
	Categorical variables
	Social Security Death Index cross-check for deaths among 11% lost to follow-up
	Comparing observed vs. expected event rates across risk strata; O/E: from 0 to 2.1 (8 hospitals)
	Risk scoring system
	NR
	NR

	P. G. Passias et al.,2022
	30 days
	Univariate and multivariate logistic regression analysis (method: forward stepwise)
	Continuity
	Complete case analysis
	NR
	No specific model is provided
	NR
	NR


		
		Supplementary Material
[bookmark: _Hlk207018435]
2

3

Supplementary Table 2 The Prediction Model Risk of Bias Assessment Tool (PROBAST) results of the included studies.
	Author, year
	Risk of bias
	Applicability
	Overall

	
	 Participants
	Predictors
	Outcome
	Analysis
	 Participants
	Predictors
	Outcome
	Risk of bias
	Applicability

	L. Shen 
et al.,2024
	H
	H
	L
	Unclear
	L
	L
	L
	H
	L

	G. Romero-Velez et al.,2024
	L
	L
	L
	H
	L
	L
	L
	H
	L

	Y. Jin et al.,2024
	H
	H
	L
	H
	L
	L
	L
	H
	L

	Q. Zhu et al.,2023
	L
	L
	L
	H
	L
	L
	L
	H
	L

	Y. Zhang et al.,2023
	H
	H
	L
	H
	L
	L
	L
	H
	L

	K. Zhang et al.,2023
	H
	H
	L
	H
	L
	L
	L
	H
	L

	X. J. Wu et al.,2023
	H
	H
	L
	H
	L
	L
	L
	H
	L

	M. Tian et al.,2023
	H
	H
	L
	L
	L
	L
	L
	H
	L

	R. Meister et al.,2023
	L
	L
	L
	H
	L
	L
	L
	H
	L

	Y. M. Liu et al.,2023
	H
	H
	L
	Unclear
	L
	L
	L
	H
	L

	B. Li et al.,2023
	L
	L
	L
	Unclear
	L
	L
	L
	Unclear
	L

	X. J. Wu et al.,2022
	H
	H
	L
	H
	L
	L
	L
	H
	L

	X. Peng et al.,2022
	L
	L
	L
	Unclear
	L
	L
	L
	Unclear
	L

	A. A. Nasrallah et al.,2022
	L
	L
	L
	H
	L
	L
	L
	H
	L

	V. Mocanu et al.,2022
	L
	L
	L
	Unclear
	L
	L
	L
	Unclear
	L

	S. Y. Chu et al.,2021
	H
	H
	L
	H
	L
	L
	L
	H
	L

	F. A. McAlister et al.,2020
	L
	L
	L
	H
	L
	L
	L
	H
	L

	T. Wilcox et al.,2019
	L
	L
	L
	H
	L
	L
	L
	H
	L

	J. H. Zhang et al.,2017
	H
	H
	L
	H
	L
	L
	L
	H
	L

	S. Kheterpal et al.,2009
	L
	L
	L
	H
	L
	L
	L
	H
	L

	S. L. Ranjeva et al.,2021
	H
	H
	L
	H
	L
	L
	L
	H
	L

	Z. J. Liu et al.,2022
	H
	H
	L
	H
	L
	L
	L
	H
	L

	A. S. Navathe et al.,2020
	H
	H
	L
	H
	L
	L
	L
	H
	L

	P. V. Reis et al.,2019
	H
	H
	L
	Unclear
	L
	L
	L
	H
	L

	S. S. Han et al.,2019
	H
	H
	L
	Unclear
	L
	L
	L
	H
	L

	N. D. Sridharan et al.,2018
	H
	H
	L
	H
	L
	L
	L
	H
	L

	M. Golubovic et al.,2018
	L
	L
	L
	H
	L
	L
	L
	H
	L

	D. M. Gualandro et al.,2017
	L
	L
	L
	H
	L
	L
	L
	H
	L

	B. R. Waterman et al.,2016
	L
	L
	L
	H
	L
	L
	L
	H
	L

	J. Liu et al.,2016
	L
	L
	L
	H
	L
	L
	L
	H
	L

	A. Pandey et al.,2015
	L
	L
	L
	H
	L
	L
	L
	H
	L

	R. Nicolau-Raducu et al.,2015
	H
	H
	L
	H
	L
	L
	L
	H
	L

	L. E. Rohde et al.,2001
	L
	L
	L
	H
	L
	L
	L
	H
	L

	N. Fayed et al.,2023
	H
	H
	L
	H
	L
	L
	L
	H
	L

	V. Jain, et al.,2021
	H
	H
	L
	H
	L
	L
	L
	H
	L

	S. Ran et al.,2024
	H
	H
	L
	Unclear
	L
	L
	L
	H
	L

	H. A. Dakik et al.,2019
	L
	L
	L
	H
	L
	L
	L
	H
	L

	D. J. Bertges et al.,2010
	L
	L
	L
	Unclear
	L
	L
	L
	Unclear
	L

	M. Fu et al.,2025
	H
	H
	L
	H
	L
	L
	L
	H
	L

	Q. Yu et al.,2024
	H
	H
	L
	H
	L
	L
	L
	H
	L

	L. Wang et al.,2024
	H
	L
	L
	Unclear
	L
	L
	L
	H
	L

	M.-Y. Oh et al.,2024
	H
	H
	L
	H
	L
	L
	L
	H
	L

	K. Lin et al.,2024
	H
	H
	L
	H
	L
	L
	L
	H
	L

	A. R. Oh et al.,2023
	H
	H
	L
	H
	L
	L
	L
	H
	L

	A. Mases et al.,2023
	L
	L
	L
	Unclear
	L
	L
	L
	Unclear
	L

	M. Zhao et al.,2022
	H
	H
	L
	Unclear
	L
	L
	L
	H
	L

	T. G. Harrison et al.,2022
	H
	H
	L
	Unclear
	L
	L
	L
	H
	L

	S. J. Shin et al.,2021
	H
	H
	L
	H
	L
	L
	L
	H
	L

	K. Platzbecker et al.,2021
	H
	H
	L
	L
	L
	L
	L
	H
	L

	M. Lazarević et al.,2021
	L
	L
	L
	H
	L
	L
	L
	H
	L

	A. N. Koshy et al.,2021
	H
	H
	L
	H
	L
	L
	L
	H
	L

	M. H. Eslami et al.,2020
	L
	L
	L
	L
	L
	L
	L
	L
	L

	M. K. C. Yap et al.,2018
	L
	L
	L
	Unclear
	L
	L
	L
	Unclear
	L

	D. T. Asuzu et al.,2018
	L
	L
	L
	H
	L
	L
	L
	H
	L

	A. Ollila et al.,2017
	L
	L
	L
	H
	L
	L
	L
	H
	L

	J. H. Yang et al.,2012
	L
	L
	L
	H
	L
	L
	L
	H
	L

	G. Fan et al.,2024
	H
	H
	L
	L
	L
	L
	L
	H
	L

	S. Sabaté et al.,2011
	L
	L
	L
	H
	L
	L
	L
	H
	L

	M. H. Eslami et al.,2016
	L
	L
	L
	Unclear
	L
	L
	L
	Unclear
	L

	H. Dakour-Aridi et al.,2020
	L
	L
	L
	H
	L
	L
	L
	H
	L

	M. Faateh et al.,2021
	L
	L
	L
	H
	L
	L
	L
	H
	L

	A. J. Kassicieh et al.,2022
	L
	L
	L
	H
	L
	L
	L
	H
	L

	B. Li et al.,2024
	L
	L
	L
	Unclear
	L
	L
	L
	Unclear
	L

	P. Lapuerta et al.,1998
	H
	H
	L
	H
	L
	L
	L
	H
	L

	D. Onishchenko et al.,2022
	H
	H
	L
	H
	L
	L
	L
	H
	L

	R. Alrezk et al.,2017
	L
	L
	L
	L
	L
	L
	L
	L
	L

	D. Y. Choi et al.,2023
	H
	L
	L
	H
	L
	L
	L
	H
	L

	J. F. Daza et al.,2023
	H
	H
	L
	H
	L
	L
	L
	H
	L

	E. Duceppe et al.,2020
	L
	L
	L
	H
	L
	L
	L
	H
	L

	P. Gouda et al.,2022
	H
	H
	L
	H
	L
	L
	L
	H
	L

	P. K. Gupta et al.,2013
	L
	L
	L
	H
	L
	L
	L
	H
	L

	A. H. Harris et al.,2018
	L
	L
	L
	Unclear
	L
	L
	L
	Unclear
	L

	T. G. Harrison et al.,2023
	H
	H
	L
	Unclear
	L
	L
	L
	H
	L

	R. Kumar et al.,2001
	H
	H
	L
	H
	L
	L
	L
	H
	L

	H. M. Kwon et al.,2021
	H
	H
	L
	Unclear
	L
	L
	L
	H
	L

	Y. Moodley et al.,2016
	H
	H
	L
	H
	L
	L
	L
	H
	L

	M. Onaitis et al.,2010
	L
	L
	L
	H
	L
	L
	L
	H
	L

	D. Palamuthusingam et al.,2024 
	H
	H
	L
	Unclear
	L
	L
	L
	H
	L

	A. B. Serrano et al.,2021
	L
	H
	L
	H
	L
	L
	L
	H
	L

	W. A. van Klei et al.,2007
	L
	H
	L
	H
	L
	L
	L
	H
	L

	L. B. VanWagner et al.,2014
	L
	L
	L
	H
	L
	L
	L
	H
	L

	L. B. VanWagner et al.,2017
	L
	L
	L
	Unclear
	L
	L
	L
	Unclear
	L

	S. Xi et al.,2024
	L
	L
	L
	H
	L
	L
	L
	H
	L

	B. C. Zhao et al.,2024
	L
	L
	L
	H
	L
	L
	L
	H
	L

	Y. Moodley et al.,2013
	L
	L
	L
	H
	L
	L
	L
	H
	L

	D. J. Bertges et al.,2016
	L
	L
	L
	L
	L
	L
	L
	L
	L

	H. S. Yang et al.,2018
	L
	L
	L
	H
	L
	L
	L
	H
	L

	 V. P. Rao et al 2012
	H
	H
	L
	H
	L
	L
	L
	H
	L

	R. S. Passman et al.,2005
	L
	L
	L
	H
	L
	L
	L
	H
	L

	R. R. DeMartino et al.,2017
	L
	L
	L
	Unclear
	L
	L
	L
	Unclear
	L

	L. Calvillo-King et al.,2010
	H
	H
	L
	H
	L
	L
	L
	H
	L

	P. P. Goodney et al.,2008
	L
	L
	L
	H
	L
	L
	L
	H
	L

	P. G. Passias et al.,2022
	L
	L
	L
	H
	L
	L
	L
	H
	L





Supplementary Table 3 Pooled AUC, sensitivity, specificity of all studies and subgroups.
	Subgroup
	Setting
	AUC (95%CI)
	Sensitivity  
	Specificity 

	　
	All studies (66 studies with 210 tables)
	0.80 (0.76 - 0.83)
	0.73 (0.71 - 0.75)
	0.74 (0.72 - 0.76)

	　
	The highest accuracy model (66 studies with 66 tables)
	0.80 (0.76 - 0.83)
	0.72 (0.68 - 0.75)
	 0.76 (0.72 - 0.79)

	  
	RCRI-External validation (26 studies with 29 tables)
	0.70 (0.66 - 0.74)
	0.61 (0.52 - 0.70)
	0.69 (0.60 - 0.77)

	　
	SHAP (11 studies with 26 tables)
	0.84 (0.80 – 0.87)
	0.73 (0.66 - 0.79)
	0.81 (0.76 - 0.86)

	  
Methods of collection
	Prospectively collected (17 studies with 29 tables)
	0.81 (0.77 - 0.84)
	0.74 (0.69 - 0.79)
	0.74 (0.68 - 0.80)

	
	 Retrospectively collected (49 studies with 150 tables)
	0.82 (0.78 - 0.85)
	0.74 (0.72 - 0.76)
	 0.76 (0.74 - 0.78)

	  
Number of variables
	Numbers of Variable ≥ 10 (22 studies with 107 tables)
	0.83 (0.79 - 0.86)
	0.74 (0.71 - 0.76)
	0.79 (0.76 - 0.81)

	
	Numbers of Variable < 10 (44 studies with 72 tables)
	0.79 (0.75 - 0.82)
	0.74 (0.71 - 0.77)
	0.71 (0.67 - 0.74)

	  
Types of machine learning
	New machine learning (14 studies with 81 tables)
	0.85 (0.81 - 0.87)
	0.75 (0.72 - 0.78)
	0.80 (0.78 - 0.83)

	
	Traditional LR or COX (61 studies with 98 tables)
	0.79 (0.75 - 0.82)
	0.73 (0.70 - 0.75)
	0.72 (0.69 - 0.75)

	  
  
Types of dataset
	 Internal validation or Test (24 studies with 71 tables)
	0.84 (0.81 - 0.87)
	0.75 (0.72 - 0.78)
	0.80 (0.77 - 0.82)

	
	External validation (18 studies with 34 tables)
	0.75 (0.71 - 0.79)
	0.68 (0.63 - 0.73)
	0.71 (0.65 - 0.77)

	
	Train (46 studies with 66 tables)
	0.80 (0.77 - 0.84)
	0.74 (0.71- 0.77)
	0.73 (0.69 - 0.77)

	  
Types of surgery or patient
	Hip surgery (8 studies with 19 tables)
	0.82 (0.78 - 0.85)
	0.69 (0.59 - 0.78)
	0.81 (0.73 - 0.87)

	
	Vascular Surgery (14 studies with 28 tables)
	0.79 (0.75 - 0.82)
	0.73 (0.69 - 0.77)
	0.72 (0.67 - 0.77)

	
	CAD (5 studies with 17 tables)
	0.84 (0.81 - 0.87)
	0.78 (0.74 - 0.82)
	0.77 (0.71 - 0.83)





Supplementary Table 4 Pooled positive likelihood ratio (PLR), negative likelihood ratio (NLR), diagnostic odds ratio (DOR) of all studies and subgroups. 
	Subgroup
	Setting
	PLR
	NLR
	DOR

	
	All studies (66 studies with 210 tables)
	2.8 (2.6 - 3.1)
	0.36 (0.34 - 0.39)
	8 (7 - 9)

	
	The highest accuracy model (66 studies with 66 tables)
	2.9 (2.6 - 3.4)
	0.37 (0.33 - 0.42)
	8 (6 - 10)

	
	RCRI-External validation (26 studies with 29 tables)
	2.0 (1.7 - 2.4)
	0.55 (0.47 - 0.64)
	4 (3 - 4)

	
	SHAP (11 studies with 26 tables)
	3.8 (3.1 - 4.7)
	0.34 (0.28 - 0.42)
	 11 (9 - 15)

	Methods of collection
	Prospectively collected (17 studies with 29 tables)
	2.9 (2.3 - 3.6)
	0.35 (0.28 - 0.43)
	8 (6 - 12)

	
	Retrospectively collected (49 studies with 150 tables)
	3.1 (2.8 - 3.4)
	0.34 (0.32 - 0.37)
	9 (8 - 10)

	Number of variables
	Numbers of Variable ≥ 10 (22 studies with 107 tables)
	3.5 (3.1 - 3.9)
	0.33 (0.30 - 0.37)
	10 (9 - 12)

	
	Numbers of Variable < 10 (44 studies with 72 tables)
	2.5 (2.3 - 2.9)
	0.36 (0.32 - 0.41)
	7 (6 - 9)

	Types of machine learning
	New machine learning (14 studies with 81 tables)
	3.8 (3.4 - 4.3)
	0.31 (0.28 - 0.35)
	12 (10 - 15)

	
	Traditional LR or COX (61 studies with 98 tables)
	2.6 (2.3 - 2.9)
	0.38 (0.34 - 0.42)
	7 (6 - 8)

	Types of dataset
	Internal validation or Test (24 studies with 71 tables)
	3.7 (3.3 - 4.1)
	0.31 (0.27 - 0.35)
	12 (10 - 14)

	
	External validation (18 studies with 34 tables)
	2.4 (2.0 – 2.8)
	0.44 (0.39 - 0.51)
	5 (4 - 7)

	
	Train (46 studies with 66 tables)
	2.8 (2.4 - 3.2)
	0.34 (0.30 - 0.39)
	8 (7 - 10)

	Types of surgery or patient
	Hip surgery (8 studies with 19 tables)
	3.7 (2.8 - 4.8)
	0.38 (0.30 - 0.48)
	10 (7 - 13)

	
	Vascular Surgery (14 studies with 28 tables)
	2.6 (2.1 - 3.3)
	0.37 (0.30 - 0.46)
	7 (5 - 11)

	
	CAD (5 studies with 17 tables)
	3.4 (2.7 - 4.4)
	0.28 (0.24 - 0.33)
	12 (9 - 16)




[bookmark: _Hlk197357722]Supplementary Table 5 Results of all studies and subgroup analysis for potential significant sources of high heterogeneities.
	Subgroup
	Setting
	Sensitivity (%)
	Specificity (%)

	　
	All studies (66 studies with 210 tables)
	99.16
	99.98

	　
	The highest accuracy model (66 studies with 66 tables)
	99.29
	99.98

	
	RCRI-External validation (26 studies with 29 tables)
	98.35
	99.98

	　
	SHAP (11 studies with 26 tables)
	98.57
	99.98

	Methods of collection
	Prospectively collected (17 studies with 29 tables)
	99.66
	99.99

	
	Retrospectively collected (49 studies with 150 tables)
	98.68
	99.98

	Number of variables
	Numbers of Variable ≥ 10 (22 studies with 107 tables)
	99.06
	99.99

	
	Numbers of Variable < 10 (44 studies with 72 tables)
	99.38
	99.97

	Types of machine learning
	New machine learning (14 studies with 81 tables)
	97.58
	99.97

	
	Traditional LR or COX (61 studies with 98 tables)
	99.42
	99.98

	Types of dataset
	Internal validation or Test (24 studies with 71 tables)
	97.66
	99.98

	
	External validation (18 studies with 34 tables)
	99.61
	99.99

	
	Train (46 studies with 66 tables)
	99.11
	99.98

	Types of surgery or patient
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