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Supplementary Table 1. Baseline characteristics of patients in the BAH-CMU training and test cohort
	Variables
	Training set (n=8,147)
	Test set (n=2,037)
	P-value

	Age
	63.00 (57.00, 69.00)
	63.00 (56.00, 69.00)
	0.495

	Sex (female)
	1995 (24.5%)
	529 (26.0%)
	0.175

	Emergency surgery
	262 (3.2%)
	54 (2.7%)
	0.214

	[bookmark: OLE_LINK37][bookmark: OLE_LINK38]IABP
	136 (1.7%)
	34 (1.7%)
	1

	[bookmark: OLE_LINK39][bookmark: OLE_LINK40]POAF
	325 (4.0%)
	87 (4.3%)
	0.607

	T2DM
	3328 (40.8%)
	801 (39.3%)
	0.219

	Hypertension
	5328 (65.4%)
	1373 (67.4%)
	0.093

	History of MI
	1328 (16.3%)
	318 (15.6%)
	0.47

	AMI
	618 (7.6%)
	148 (7.3%)
	0.657

	History of IS 
	1425 (17.5%)
	357 (17.5%)
	0.997

	Smoking
	3910 (48.0%)
	981 (48.2%)
	0.913

	Alcohol use
	2237 (27.5%)
	583 (28.6%)
	0.307

	Carotid stenosis (≥ 70%)
	477 (5.9%)
	108 (5.3%)
	0.365
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	Prior cardiovascular surgery
	1311 (16.1%)
	312 (15.3%)
	0.412

	Preoperative SBP (mmHg)
	156.00 (140.00, 175.00)
	157.00 (142.00, 176.00)
	0.061

	Preoperative DBP (mmHg)
	75.00 (70.00, 82.00)
	76.00 (70.00, 82.00)
	0.371

	Duration of surgery(h)
	5.00 (4.00, 5.50)
	4.50 (4.00, 5.50)
	0.602

	Washed erythrocyte transfusion (ml)
	250.00 (50.00, 423.00)
	250.00 (50.00, 420.00)
	0.657

	Intraoperative blood loss (ml)
	600.00 (600.00, 800.00)
	600.00 (600.00, 800.00)
	0.79

	Duration of a low intraoperative MAP (<65 mmHg) (*5min) 
	0.00 (0.00, 1.00)
	0.00 (0.00, 1.00)
	0.617

	postoperative SBP (mmHg)
	125.00 (120.00, 131.00)
	125.00 (120.00, 131.00)
	0.806

	postoperative DBP (mmHg)
	69.00 (64.00, 75.00)
	68.00 (64.00, 74.00)
	0.396

	LVEF (%)
	60.00 (55.00, 65.00)
	60.00 (55.00, 65.00)
	0.208

	BMI
	25.71 (23.73, 27.72)
	25.72 (23.66, 27.78)
	0.938

	Leukocyte (×10⁹/L)
	7.50 (6.10, 9.64)
	7.59 (6.13, 9.77)
	0.374

	Erythrocyte (×10¹²/L)
	4.30 (3.77, 4.70)
	4.26 (3.74, 4.69)
	0.076

	Platelet (×10⁹/L)
	208.00 (169.00, 251.00)
	207.00 (168.00, 252.00)
	0.769
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	Hemoglobin (g/L)
	132.00 (116.00, 145.00)
	131.00 (115.00, 144.00)
	0.103

	RDW-CV (%)
	12.80 (12.40, 13.30)
	12.80 (12.40, 13.30)
	0.551

	Hs-CRP (mg/L)
	1.47 (0.66, 4.02)
	1.56 (0.66, 4.02)
	0.594

	ALT (U/L)
	21.00 (14.00, 32.00)
	21.00 (14.00, 33.00)
	0.939

	AST (U/L)
	19.00 (15.00, 26.00)
	19.00 (15.00, 26.00)
	0.566

	TG (mmol/L)
	1.43 (1.08, 1.95)
	1.48 (1.10, 1.99)
	0.3

	TC (mmol/L)
	3.84 (3.27, 4.50)
	3.86 (3.27, 4.51)
	0.352

	HDL-C (mmol/L)
	0.97 (0.84, 1.13)
	0.95 (0.83, 1.12)
	0.133

	LDL-C (mmol/L)
	2.15 (1.69, 2.69)
	2.17 (1.71, 2.74)
	0.406

	BUN (mmol/L)
	5.60 (4.60, 6.89)
	5.56 (4.60, 6.80)
	0.376

	Serum creatinine (μmol/L)
	73.50 (64.20, 85.10)
	73.80 (63.50, 85.00)
	0.47

	UA (μmol/L)
	320.10 (262.80, 384.85)
	321.20 (262.80, 385.60)
	0.917

	FBG (mmol/L)
	5.97 (5.03, 7.80)
	5.83 (4.98, 7.71)
	0.06

	GA (%)
	15.40 (13.74, 18.60)
	15.23 (13.70, 18.49)
	0.169

	HCY (μmol/L)
	14.10 (11.80, 18.30)
	14.00 (11.70, 17.80)
	0.188
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	CK (U/L)
	67.00 (50.00, 95.00)
	67.00 (50.00, 93.00)
	0.423

	CK-MB (μg/mL)
	2.10 (1.30, 3.90)
	2.00 (1.30, 4.00)
	0.293

	LDH (U/L)
	175.00 (155.00, 200.00)
	174.00 (155.00, 199.00)
	0.396

	Myoglobin (μg/L)
	169.00 (25.30, 302.35)
	166.00 (24.70, 315.00)
	0.985

	Serum Na+ (mmol/L)
	139.80 (137.80, 141.80)
	139.90 (137.70, 141.70)
	0.716

	Serum K+ (mmol/L)
	4.05 (3.82, 4.29)
	4.05 (3.83, 4.28)
	0.818

	Serum Cl- (mmol/L)
	103.30 (101.30, 105.00)
	103.30 (101.40, 105.10)
	0.576

	TP (g/L)
	68.80 (65.20, 72.50)
	68.90 (65.30, 72.40)
	0.977

	AGR
	1.62 (1.46, 1.79)
	1.62 (1.46, 1.79)
	0.593

	BNP (pg/mL)
	122.00 (52.00, 257.00)
	123.00 (53.00, 264.00)
	0.711

	PT (s)
	11.50 (11.00, 12.20)
	11.50 (10.90, 12.20)
	0.278

	APTT (s)
	31.10 (28.90, 33.50)
	31.00 (28.90, 33.50)
	0.994

	INR
	1.02 (0.97, 1.08)
	1.02 (0.97, 1.07)
	0.173

	FDP (μg/mL)
	0.70 (0.30, 1.30)
	0.70 (0.30, 1.31)
	0.71

	PF (g/L)
	3.20 (2.80, 3.70)
	3.20 (2.80, 3.70)
	0.34
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	D-dimer (μg/mL)
	121.00 (76.00, 199.00)
	120.00 (76.00, 198.00)
	0.862


T2DM, type 2 diabetes mellitus; MI, myocardial infarction; AMI, acute myocardial infarction; IABP, intra-aortic balloon pump; LVEF, left ventricular ejection fraction; RDW-CV, red blood cell distribution width-coefficient of variation; MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; POAF, postoperative atrial fibrillation; BMI, body mass index; Hs-CRP, high-sensitivity C-reactive protein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TG, triglycerides; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; BUN, blood urea nitrogen; FBG, fasting blood glucose; UA, uric acid; FBG, fasting blood glucose; HCY, homocysteine; GA, glycated albumin; CK, creatine kinase; CK-MB, creatine kinase isoenzyme MB; LDH, lactate dehydrogenase; TP, total protein; AGR, albumin-to-globulin ratio; BNP, B-type natriuretic peptide; PT, prothrombin time; APTT, activated partial thromboplastin time; INR, international normalized ratio; FDP, fibrin degradation products; PF, plasma fibrinogen 
Continued Supplementary Table 2. Characteristics of patients in the external test cohort
	Variables
	Internal test set
	External test set
	P-value

	IS
	24(1.2%)
	24(1.4%)
	0.585

	Sex (female)
	529(26%)
	457(27.3%)
	0.364

	T2DM
	801(39.3%)
	776(46.4%)
	< 0.001

	History of stroke
	357(17.5%)
	301(18%)
	0.731

	Severe carotid stenosis (≥ 70%)
	108(5.3%)
	89(5.3%)
	1.000

	POAF
	87(4.3%)
	65(3.9%)
	0.618

	Duration of a low intraoperative MAP (<65 mmHg) (*5min) 
	0(0-1)
	0(0-1)
	0.192

	RDW-CV（%）
	12.8(12.4-13.3)
	13.3(12.9-14)
	< 0.001

	PF (g/L)
	3.2(2.8-3.7)
	3.23(2.87-3.77)
	0.022

	FDP (µg/mL)
	0.7(0.3-1.31)
	1(1-1.4)
	< 0.001

	FBG (mmol/L)
	5.83(4.98-7.71)
	5.63(4.83-7.22)
	< 0.001


IS, ischemic stroke; T2DM, type 2 diabetes mellitus; RDW-CV, red cell distribution width-coefficient of variation; BP, blood pressure; POAF, postoperative atrial fibrillation; MAP, mean arterial pressure; PF, plasma fibrinogen; FDP, fibrin degradation products; FBG, fasting blood glucose.
Supplementary Table 3. Performance comparison of machine learning models
	Model
	AUC (95% CI)
	Accuracy
	Sensitivity
	Specificity

	XGBoost
	0.863(0.793-0.863)
	0.772
	0.75
	0.772

	LR
	0.859(0.768-0.859)
	0.681
	0.833
	0.679

	RF
	0.803(0.72-0.803)
	0.929
	0.292
	0.937

	SVM
	0.68(0.564-0.68)
	0.777
	0.542
	0.779

	KNN
	0.724(0.637-0.724)
	0.745
	0.417
	0.749


XGBoost, extreme gradient boosting; LR, Logistic regression; RF, Random forest; SVM, Support vector machine; KNN, k-nearest neighbors; AUC, Area under the ROC curve; CI, Confidence interval.

Supplementary Table 4. Representative clinical application cases of the XGBoost model
	
	Sex/age
	Risk factors
	Predicted risk
	Clinical interventions
	IS occurrence

	1
	male/63
	Severe carotid stenosis, prolonged intraoperative hypotension
	2.36
	Hemodynamic monitoring and ensuring adequate blood volume and cerebral perfusion
	No

	2
	female/66
	Diabetes mellitus, elevated blood Glucose
	2.31
	Adjustment of oral hypoglycemic agents and insulin regimen
	No


XGBoost, extreme gradient boosting; IS, ischemic stroke.
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Supplementary Figure 1. Flow chart of patients with coronary artery disease (CAD) receiving off-pump coronary artery bypass grafting (OPCABG). BAH-CMU, Beijing Anzhen Hospital of Capital Medical University; PKUPH, Peking University People’s Hospital.
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Supplementary Figure 2. Variable Selection using LASSO Regression. (A) The optimal parameter (λ) was determined by plotting the binomial deviance against log(λ). The vertical dashed lines indicate the minimum criteria and the one standard error of the minimum criteria (1-SE rule), respectively. (B) Coefficient profile plot showing the trajectories of variable coefficients across the log(λ) sequence. Ten variables with non-zero coefficients were selected at the λ value determined by the 1-SE rule.
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Supplementary Figure 3. Assessment of feature importance in the XGBoost model using SHAP additive explanations. (A) Feature importance ranking based on mean SHAP values. (B) Summary plot of feature impacts, where yellow and purple dots represent high and low feature values, respectively.
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