Supplementary Method 1 Definition of medical history
1)Hypertension was defined as diastolic blood pressure (DBP) ≥ 90 mmHg, systolic blood pressure (SBP) ≥ 140mmHg, or currently receiving antihypertensive drug treatment or a previous diagnosis of hypertension.
2)Dyslipidemia was defined as serum triglyceride (TG) level ≥ 2.27 mmol/L, high-density lipoprotein cholesterol (HDL-C) level < 1.04 mmol/L, low-density lipoprotein cholesterol (LDL-C) level≥ 4.14 mmol/L, total cholesterol (TC) level ≥ 6.19 mmol/L, or currently receiving lipid-lowering drug or a previous diagnosis of hyperlipidemia.
3)Hyperuricemia was defined as a serum uric acid concentration ≥ 420μmol/L in men and ≥360μmol/L in women, or currently receiving uric acid-lowering treatment or a previous diagnosis of hyperuricemia.

Supplementary Table 1 Hyperparameters of ML models.
	# Example hyperparameter grids for each ML model
# Random Forest
rf_grid <- expand.grid(
  mtry = seq(2, 15, by = 1),
  numRandomCuts = c(1, 3, 5)
)
# Support Vector Machine (RBF kernel)
svm_grid <- expand.grid(
  sigma = c(0.0001, 0.001, 0.01, 0.1),
  C = c(0.01, 0.05, 0.1, 0.5, 1, 2)
)

# XGBoost
xgb_grid <- expand.grid(
  nrounds = c(50, 100, 200, 500),
  max_depth = c(3, 5, 7, 9),
  eta = c(0.01, 0.05, 0.1, 0.2),
  gamma = c(0, 0.1, 0.5, 1),
  colsample_bytree = c(0.5, 0.7, 1.0),
  subsample = c(0.6, 0.8, 1.0),
  min_child_weight = c(1, 5, 10)
)

# Gradient Boosting Machine (GBM)
gbm_grid <- expand.grid(
  n.trees = c(100, 200, 500),
  interaction.depth = c(3, 5, 7),
  shrinkage = c(0.01, 0.05, 0.1),
  n.minobsinnode = c(10, 20, 30)
)

# k-Nearest Neighbors (KNN)
knn_grid <- expand.grid(
  kmax = seq(3, 25, by = 2),
  distance = c(1, 2),
  kernel = c("rectangular", "triangular", "gaussian", "optimal")
)

# LightGBM (expanded grid with realistic ranges)
lightgbm_grid <- expand.grid(
  learning_rate = c(0.01, 0.05, 0.1, 0.2),
  num_leaves = c(15, 31, 63),
  max_depth = c(3, 5, 7, 10),
  min_child_samples = c(20, 50, 100),
  feature_fraction = c(0.6, 0.8, 1.0),
  bagging_fraction = c(0.6, 0.8, 1.0),
  bagging_freq = c(0, 1, 5)
)
# with early_stopping = 50 set inside training control

# AdaBoost
ada_grid <- expand.grid(
  mfinal = c(50, 100, 200),
  maxdepth = c(1, 2, 3),
  coeflearn = c("Zhu", "Breiman", "Freund")
)

# Neural Network
nnet_grid <- expand.grid(
  size = c(3, 5, 7, 9),
  decay = c(0, 0.01, 0.1, 0.5, 1)
)



Supplementary Table 2 Corresponding calculation formulas
	Model evaluation metric
	Corresponding calculation formula

	Recall
	

	Precision
	

	F1 Score
	

	Accuracy
	

	Brier score
	



Supplementary Table 3 Baseline Characteristics of the Training and Test Sets in patients with T2DM.
	
	Training set
n=584
	Test set
n=102
	P-value

	Men, n (%)
	339 (58)
	64 (63)
	0.374

	Age (y)
	62.86±11.12
	63.17±8.99
	0.794

	[bookmark: _Hlk134474405]BMI (kg/m2)
	25.19±3.49
	25.03 3.44
	0.670

	SBP (mmHg)
	138.08±20.13
	136.73±19.49
	0.530

	DBP (mmHg)
	80.17±12.38
	79.13±12.73
	0.433

	Smoking, n(%)
	176 (30)
	35 (34)
	0.399

	Hypertension, n (%)
	410 (70)
	70 (69)
	0.748

	Dyslipidemia, n (%)
	320 (55)
	44 (43)
	0.698

	Hyperuricemia, n (%)
	177 (30)
	44 (43)
	0.011

	Statin, n (%)
	325 (56)
	60 (59)
	0.551

	β-Blocker, n (%)
	154 (26)
	23 (23)
	0.416

	ACEI or ARB, n (%)
	192 (33)
	33 (32)
	0.917

	CCB, n (%)
	196 (34)
	27 (27)
	0.158

	HbA1c (%)
	7.48±1.60
	7.37±1.64
	0.531

	TG (mmol/L)
	2.11±1.93
	1.96±1.40
	0.432

	TC (mmol/L)
	4.66±1.23
	4.54±1.11
	0.336

	HDL-C (mmol/L)
	1.06±0.29
	1.06±0.24
	0.839

	LDL-C (mmol/L)
	2.93±1.06
	2.83±0.97
	0.410

	eGFR (mL/min/1.73m2)
	82.04±23.62
	84.04±17.21
	0.416

	MONO (×10*9/L)
	0.509±0.185
	0.501±0.159
	0.695

	MHR
	0.523±0.262
	0.498±0.216
	0.367

	Significant stenosis, n (%)
	246 (42)
	47 (46)
	0.456

	[bookmark: _Hlk134474137]CAD-RADS category
	
	
	0.738

	CAD-RADS 0, n (%)
	141(24)
	20(20)
	

	CAD-RADS 1, n (%)
	82(14)
	15(15)
	

	CAD-RADS 2, n (%)
	115(19)
	20(20)
	

	CAD-RADS 3, n (%)
	93(16)
	22(22)
	

	CAD-RADS 4, n (%)
	129(22)
	22(22)
	

	CAD-RADS 5, n (%)
	24(4)
	3(3)
	

	RCA-FAI(HU)
	-77.43±13.41
	-88.06±11.25
	<0.001

	LAD-FAI(HU)
	-80.60±11.48
	-89.82±8.12
	<0.001

	LCX-FAI(HU)
	-74.68±11.70
	-84.63±8.36
	<0.001

	[bookmark: _Hlk181781560]RCA Volume Index (cm3)
	1.90±0.57
	1.85±0.45
	0.358

	LAD Volume Index (cm3)
	1.83±0.51
	1.80±0.41
	0.594

	[bookmark: _Hlk181781573]LCX Volume Index (cm3)
	1.27±0.49
	1.25±0.36
	0.629

	MACE (%)
	157(27)
	26(26)
	0.769



Supplementary Table 4 Univariate regression analysis of candidate variables related to the occurrence of MACEs in the training set of T2DM patients
	name
	desc
	No (N=427)
	Yes (N=157)
	OR (univariable)

	Smoke
	No
	300 (70.3%)
	108 (68.8%)
	

	
	Yes
	127 (29.7%)
	49 (31.2%)
	1.07 (0.72-1.59, p=.732)

	Gender
	Female
	192 (45%)
	53 (33.8%)
	

	
	Male
	235 (55%)
	104 (66.2%)
	1.60 (1.09-2.35, p=.015)

	Significant Stenosis
	No
	261 (61.1%)
	77 (49%)

	
	Yes
	166 (38.9%)
	80 (51%)
	1.63 (1.13-2.36, p=.009)

	Hyperuricemia
	No
	302 (70.7%)
	105 (66.9%)
	

	
	Yes
	125 (29.3%)
	52 (33.1%)
	1.20 (0.81-1.77, p=.370)

	Hypertension
	No
	131 (30.7%)
	43 (27.4%)
	

	
	Yes
	296 (69.3%)
	114 (72.6%)
	1.17 (0.78-1.76, p=.441)

	Dyslipidemia
	No
	193 (45.2%)
	71 (45.2%)
	

	
	Yes
	234 (54.8%)
	86 (54.8%)
	1.00 (0.69-1.44, p=.996)

	Statin
	No
	194 (45.4%)
	65 (41.4%)
	

	
	Yes
	233 (54.6%)
	92 (58.6%)
	1.18 (0.81-1.71, p=.385)

	Blocker
	No
	319 (74.7%)
	111 (70.7%)
	

	
	Yes
	108 (25.3%)
	46 (29.3%)
	1.22 (0.81-1.84, p=.330)

	ACEI or ARB
	No
	293 (68.6%)
	99 (63.1%)
	

	
	Yes
	134 (31.4%)
	58 (36.9%)
	1.28 (0.87-1.88, p=.205)

	CCB
	No
	287 (67.2%)
	101 (64.3%)
	

	
	Yes
	140 (32.8%)
	56 (35.7%)
	1.14 (0.77-1.67, p=.513)

	Age
	
	63.3±10.7
	61.6±12.2
	0.99 (0.97-1.00, p=.108)

	BMI
	
	24.7±3.4
	26.4±3.4
	1.15 (1.09-1.21, p<.001)

	SBP
	
	137.6±20.0
	139.3±20.5
	1.00 (1.00-1.01, p=.384)

	DBP
	
	79.7±11.9
	81.4±13.6
	1.01 (1.00-1.03, p=.151)

	HbA1c
	
	7.4±1.6
	7.6±1.6
	1.05 (0.94-1.18, p=.348)

	TG
	
	2.0±1.9
	2.3±1.9
	1.07 (0.98-1.17, p=.140)

	TC
	
	4.7±1.3
	4.6±1.2
	0.95 (0.82-1.11, p=.545)

	LDL-C
	
	3.0±1.1
	2.8±1.0
	0.90 (0.75-1.07, p=.237)

	HDL-C
	
	1.1±0.3
	1.0±0.2
	0.16 (0.07-0.36, p<.001)

	eGFR
	
	83.5±22.8
	78.1±25.3
	0.99 (0.98-1.00, p=.016)

	MONO
	
	0.5±0.2
	0.6±0.2
	6.17 (2.34-16.21, p<.001)

	MHR
	
	0.5±0.2
	0.6±0.3
	5.35 (2.65-10.80, p<.001)

	RCA-FAI
	
	-79.9±13.0
	-70.6±12.2
	1.06 (1.04-1.08, p<.001)

	LAD-FAI
	
	-81.4±11.5
	-78.5±11.3
	1.02 (1.01-1.04, p=.007)

	LCX-FAI
	
	-75.8±11.7
	-71.7±11.3
	1.03 (1.01-1.05, p<.001)

	RCA Volume Index
	
	1.9±0.6
	1.8±0.6
	0.66 (0.48-0.90, p=.010)

	LAD Volume Index
	
	1.8±0.5
	1.8±0.5
	0.82 (0.57-1.17, p=.279)

	LCX Volume Index
	
	1.3±0.5
	1.2±0.5
	0.70 (0.48-1.02, p=.062)


[bookmark: _Hlk208562572]Supplementary Figure 1 Calibration plots for the XGBoost model in the training cohorts.
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