Additional file 1: Supplementary tables and figures
Table S1. Baseline characteristics according to MACE status.
	Variable
	Overall (n=367)
	No MACE (n=276)
	MACE (n=91)
	P value

	Demographics
	
	
	
	

	Age (years)
	59.00 (53.00, 71.00)
	60.00 (52.00, 71.00)
	59.00 (54.00, 71.00)
	0.850

	Male sex
	288 (78.5%)
	217 (78.6%)
	71 (78.0%)
	0.904

	Height (cm)
	168.00 (162.00, 172.00)
	168.00 (160.75, 172.00)
	168.00 (162.50, 170.00)
	0.943

	Weight (kg)
	69.00 (60.00, 75.50)
	69.00 (60.00, 76.00)
	70.00 (60.00, 75.00)
	0.880

	BMI (kg/m2)
	24.44 (22.49, 26.73)
	24.36 (22.48, 26.53)
	24.77 (22.96, 26.93)
	0.526

	BSA (m2)
	1.78 (1.66, 1.91)
	1.78 (1.66, 1.91)
	1.79 (1.66, 1.90)
	0.884

	Comorbidities
	
	
	
	

	HTN
	220 (59.9%)
	157 (56.9%)
	63 (69.2%)
	0.037

	DM
	104 (28.3%)
	62 (22.5%)
	42 (46.2%)
	<0.001

	Smoking
	114 (31.1%)
	85 (30.8%)
	29 (31.9%)
	0.848

	Alcohol consumption
	77 (21.0%)
	58 (21.0%)
	19 (20.9%)
	0.978

	Clinical presentation
	
	
	
	

	HR (beats/min)
	76.00 (68.00, 89.00)
	76.00 (68.00, 88.00)
	78.00 (70.00, 91.00)
	0.259

	SBP (mmHg)
	125.00 (112.00, 141.00)
	126.00 (112.00, 142.00)
	121.00 (111.50, 140.00)
	0.220

	DBP (mmHg)
	75.00 (68.00, 85.50)
	76.00 (70.00, 86.00)
	74.00 (65.50, 85.00)
	0.124

	Cardiac arrest
	3 (0.8%)
	2 (0.7%)
	1 (1.1%)
	0.576

	Killip I
	317 (86.4%)
	249 (90.2%)
	68 (74.7%)
	0.001

	Killip II
	40 (10.9%)
	20 (7.2%)
	20 (22.0%)
	

	Killip III
	5 (1.4%)
	4 (1.4%)
	1 (1.1%)
	

	Killip IV
	5 (1.4%)
	3 (1.1%)
	2 (2.2%)
	

	ST deviation
	252 (68.7%)
	192 (69.6%)
	60 (65.9%)
	0.517

	STEMI
	180 (49.0%)
	135 (48.9%)
	45 (49.5%)
	0.929

	Laboratory findings
	
	
	
	

	WBC (x10^9/L)
	8.56 (6.81, 11.09)
	8.75 (6.82, 11.18)
	8.26 (6.79, 10.78)
	0.650

	Hb (g/L)
	139.00 (127.00, 152.00)
	140.00 (129.00, 152.00)
	133.00 (124.00, 149.00)
	0.134

	Plt (x10^9/L)
	212.00 (174.50, 251.00)
	211.00 (173.75, 249.00)
	214.00 (182.00, 260.00)
	0.318

	D-dimer (mg/L)
	0.26 (0.17, 0.48)
	0.25 (0.17, 0.40)
	0.34 (0.16, 0.61)
	0.219

	ALB (g/L)
	42.60 (39.70, 45.10)
	42.80 (40.00, 45.30)
	42.20 (38.85, 44.65)
	0.128

	ALT (U/L)
	26.30 (18.00, 43.00)
	25.70 (18.00, 41.80)
	30.00 (18.50, 43.65)
	0.399

	AST (U/L)
	43.00 (27.00, 85.15)
	43.60 (26.95, 85.47)
	40.00 (27.00, 81.50)
	0.975

	Cr (umol/L)
	71.10 (56.95, 85.60)
	71.15 (58.38, 83.50)
	70.70 (55.80, 95.25)
	0.786

	BNP (pg/mL)
	136.04 (57.38, 287.20)
	127.41 (54.97, 258.90)
	162.83 (71.52, 434.89)
	0.039

	hs-Tn (ng/mL)
	10.23 (1.60, 40.00)
	10.65 (1.61, 40.00)
	7.61 (1.63, 40.00)
	0.592

	FPG (mmol/L)
	5.70 (5.04, 7.08)
	5.69 (5.01, 7.01)
	5.73 (5.12, 7.49)
	0.355

	TC (mmol/L)
	4.56 (3.77, 5.41)
	4.50 (3.82, 5.32)
	4.60 (3.56, 5.53)
	0.866

	TG (mmol/L)
	1.51 (1.12, 2.17)
	1.48 (1.10, 2.21)
	1.57 (1.23, 2.08)
	0.577

	HDL-C (mmol/L)
	1.14 (0.96, 1.30)
	1.14 (0.97, 1.30)
	1.11 (0.95, 1.25)
	0.173

	LDL-C (mmol/L)
	3.01 (2.40, 3.58)
	3.00 (2.41, 3.54)
	3.09 (2.36, 3.62)
	0.761

	Lp(a) (mg/L)
	162.00 (84.65, 316.55)
	149.05 (76.80, 311.70)
	204.90 (110.70, 330.40)
	0.082

	Echocardiographic parameters
	
	
	
	

	LVEF (%)
	56.00 (50.00, 60.00)
	56.50 (51.00, 60.00)
	55.00 (47.50, 59.00)
	0.066

	LA (cm)
	3.90 (3.62, 4.16)
	3.89 (3.60, 4.11)
	3.98 (3.74, 4.22)
	0.029

	LVD (cm)
	5.00 (4.70, 5.34)
	4.96 (4.63, 5.26)
	5.12 (4.79, 5.52)
	0.003

	CT-derived EAT parameters
	
	
	
	

	EATV (mL)
	137.28 (103.94, 166.41)
	130.62 (101.05, 163.44)
	148.20 (118.24, 187.86)
	0.003

	EATVI (mL/m2)
	75.93 (59.84, 93.01)
	73.66 (58.68, 89.47)
	81.12 (67.91, 101.51)
	0.001

	Coronary angiography
	
	
	
	

	MVD
	267 (72.8%)
	196 (71.0%)
	71 (78.0%)
	0.193

	Gensini score
	46.00 (31.00, 68.00)
	44.50 (30.00, 64.00)
	50.00 (35.00, 83.50)
	0.019

	GRACE score
	136.00 (115.50, 157.00)
	136.00 (116.75, 154.00)
	139.00 (115.00, 159.50)
	0.297

	Discharge medications
	
	
	
	

	Aspirin
	361 (98.4%)
	273 (98.9%)
	88 (96.7%)
	0.165

	P2Y12 inhibitor
	357 (97.3%)
	269 (97.5%)
	88 (96.7%)
	0.714

	Statin
	354 (96.5%)
	266 (96.4%)
	88 (96.7%)
	1.000

	Beta-blocker
	277 (75.5%)
	207 (75.0%)
	70 (76.9%)
	0.712

	ACEI/ARB/ARNI
	227 (61.9%)
	174 (63.0%)
	53 (58.2%)
	0.413

	SGLT2 inhibitor
	95 (25.9%)
	65 (23.6%)
	30 (33.0%)
	0.075

	Follow-up (months)
	26.38 (20.09, 34.63)
	30.84 (24.53, 36.00)
	4.27 (1.29, 11.56)
	<0.001


Data are presented as median (interquartile range) or n (%), as appropriate. P values were calculated using Student's t test, the Wilcoxon rank-sum test, Pearson's chi-square test, or Fisher's exact test, as appropriate. Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ALB, albumin; ALT, alanine aminotransferase; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor-neprilysin inhibitor; AST, aspartate aminotransferase; BMI, body mass index; BNP, B-type natriuretic peptide; BSA, body surface area; Cr, creatinine; DBP, diastolic blood pressure; DM, diabetes mellitus; EATV, epicardial adipose tissue volume; EATVI, epicardial adipose tissue volume index; FPG, fasting plasma glucose; GRACE, Global Registry of Acute Coronary Events; Hb, hemoglobin; HDL-C, high-density lipoprotein cholesterol; HR, heart rate; hs-Tn, high-sensitivity troponin; HTN, hypertension; LA, left atrial diameter; LDL-C, low-density lipoprotein cholesterol; Lp(a), lipoprotein(a); LVD, left ventricular diameter; LVEF, left ventricular ejection fraction; MACE, major adverse cardiovascular events; MVD, multivessel disease; PCI, percutaneous coronary intervention; Plt, platelet count; SBP, systolic blood pressure; SGLT2, sodium-glucose cotransporter 2; ST, ST segment; STEMI, ST-segment elevation myocardial infarction; TC, total cholesterol; TG, triglycerides; WBC, white blood cell count. 

Table S2. Associations between EATVI and binary clinical variables
	Variable
	n (%)
	OR (95% CI)
	P value
	FDR-adjusted P value

	Male
	288 (78.5)
	1.02 (0.79-1.31)
	0.881
	0.979

	Smoking
	114 (31.1)
	1.02 (0.82-1.27)
	0.876
	0.979

	Alcohol consumption
	77 (21.0)
	0.93 (0.72-1.20)
	0.582
	0.832

	HTN
	220 (59.9)
	1.79 (1.41-2.26)
	<0.001
	<0.001

	DM
	104 (28.3)
	1.21 (0.97-1.52)
	0.093
	0.284

	Cardiac arrest
	3 (0.8)
	1.49 (0.51-4.38)
	0.468
	0.832

	Killip class ≥ II
	50 (13.6)
	1.27 (0.94-1.70)
	0.114
	0.284

	ST deviation
	252 (68.7)
	1.08 (0.86-1.35)
	0.510
	0.832

	STEMI
	180 (49.0)
	1.00 (0.81-1.23)
	0.994
	0.994

	MVD
	267 (72.8)
	1.30 (1.02-1.65)
	0.032
	0.160


Data are presented as n (%) or odds ratios (ORs) with 95% confidence intervals (CIs). ORs were estimated per 1-standard deviation increase in EATVI. P values were adjusted using the Benjamini-Hochberg false discovery rate method. Abbreviations: DM, diabetes mellitus; EATVI, epicardial adipose tissue volume index; FDR, false discovery rate; HTN, hypertension; MVD, multivessel disease; OR, odds ratio; ST, ST segment; STEMI, ST-segment elevation myocardial infarction.
Table S3. Proportional hazards and multicollinearity diagnostics
	EATVI specification
	Model
	EATVI PH test, P value
	Global PH test, P value
	Maximum VIF

	Per 1-SD increase
	Model 0
	0.621
	0.621
	—

	Per 1-SD increase
	Model 1
	0.625
	0.029
	1.15

	Per 1-SD increase
	Model 2
	0.897
	0.030
	1.60

	Per 1-SD increase
	Model 3
	0.991
	0.129
	2.49

	Per 1-SD increase
	Model 4
	0.743
	0.366
	1.19

	Tertiles
	Model 0
	0.370
	0.370
	—

	Tertiles
	Model 1
	0.371
	0.030
	1.42

	Tertiles
	Model 2
	0.420
	0.033
	1.72

	Tertiles
	Model 3
	0.468
	0.081
	2.51

	Tertiles
	Model 4
	0.395
	0.227
	1.38


The proportional hazards (PH) assumption was assessed using Schoenfeld residuals; P < 0.05 indicates evidence against the PH assumption. Model 0 was unadjusted. Model 1 was adjusted for age and sex. Model 2 was additionally adjusted for BMI, hypertension, diabetes mellitus, smoking, LDL-C, HDL-C, triglycerides, and creatinine. Model 3 was additionally adjusted for Gensini score, Killip class, LVEF, LA, LVD, and log(BNP). Model 4 included EATVI, GRACE score, Gensini score, and LVEF. VIF was not calculated for the unadjusted model. Abbreviations: BMI, body mass index; BNP, B-type natriuretic peptide; EATVI, epicardial adipose tissue volume index; GRACE, Global Registry of Acute Coronary Events; HDL-C, high-density lipoprotein cholesterol; LA, left atrial diameter; LDL-C, low-density lipoprotein cholesterol; LVD, left ventricular diameter; LVEF, left ventricular ejection fraction; PH, proportional hazards; TG, triglycerides; VIF, variance inflation factor 

Table S4. Pairwise comparisons of model discrimination
	Model comparison
	Harrell C-index
	6-month AUC
	12-month AUC
	24-month AUC

	Simplified EATVI model vs GRACE score
	0.682 vs 0.527
Δ=0.155; P<0.001
	0.737 vs 0.550
Δ=0.187; P<0.001
	0.721 vs 0.540
Δ=0.181; P<0.001
	0.702 vs 0.533
Δ=0.168; P<0.001

	Simplified EATVI model vs GRACE score + EATVI
	0.682 vs 0.601
Δ=0.081; P=0.002
	0.737 vs 0.650
Δ=0.087; P=0.015
	0.721 vs 0.646
Δ=0.075; P=0.020
	0.702 vs 0.604
Δ=0.098; P=0.002

	GRACE score + EATVI vs GRACE score
	0.601 vs 0.527
Δ=0.074; P=0.033
	0.650 vs 0.550
Δ=0.100; P=0.039
	0.646 vs 0.540
Δ=0.106; P=0.014
	0.604 vs 0.533
Δ=0.071; P=0.087


Values are reported for the first-listed model relative to the reference model, followed by the difference (Δ) and P value. Positive Δ values favor the first-listed model. Differences in Harrell’s C-index were tested using the compareC package, and time-dependent AUCs were compared using paired tests based on the iid representation implemented in the timeROC package. Abbreviations: AUC, area under the receiver operating characteristic curve; EATVI, epicardial adipose tissue volume index; GRACE, Global Registry of Acute Coronary Events. 


Table S5. Incremental value of EATVI beyond the GRACE score
	model
	C-index
	cNRI 6 months
	cNRI 12 months
	cNRI 24 months
	IDI 6 months
	IDI 12 months
	IDI 24 months

	GRACE score
	0.527 (0.464–0.589)
	—
	—
	—
	—
	—
	—

	GRACE score + EATVI
	0.601 (0.545–0.656)
	0.342 (0.114–0.662)
	0.266 (0.071–0.576)
	0.163 (−0.046–0.428)
	0.022 (0.004–0.062)
	0.032 (0.007–0.080)
	0.025 (0.002–0.071)

	P value
	0.033
	0.010
	0.006
	0.122
	0.014
	0.002
	0.008


Positive values indicate improved model performance after adding EATVI to the GRACE score. Abbreviations: cNRI, category-free net reclassification improvement; EATVI, epicardial adipose tissue volume index; GRACE, Global Registry of Acute Coronary Events; IDI, integrated discrimination improvement.
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Figure S1. Restricted cubic spline analysis of EATVI and MACE risk. 
Adjusted hazard ratios (HRs) were estimated using a Cox model with four knots placed at the 5th, 35th, 65th, and 95th percentiles of EATVI. The median EATVI value (75.93 mL/m²) was used as the reference. The solid line and shaded area indicate adjusted HRs and 95% confidence intervals (CIs), respectively. The displayed range covers the 5th to 95th percentiles, and rug marks indicate the EATVI distribution. P values were derived from likelihood-ratio tests.
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Figure S2. Development and evaluation of the EATVI-PCI integer score.
A, Bootstrap-median integer point rule. B, Observed 24-month MACE risk across risk groups. C, Harrell's C-index for the GRACE score, simplified EATVI model, and EATVI-PCI integer score. D, Time-dependent AUCs at 6, 12, and 24 months. E, Calibration curves at 24 months showing apparent, bias-corrected, and ideal curves. F, Decision curve analysis at 24 months. Abbreviations: AUC, area under the curve; DCA, decision curve analysis; EATVI, epicardial adipose tissue volume index; MACE, major adverse cardiovascular events; PCI, percutaneous coronary intervention.
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Figure S3. Cumulative MACE risk across EATVI-PCI score groups. 
Patients were stratified into low-, intermediate-, and high-risk groups according to the EATVI-PCI integer score. Curves show cumulative MACE risk after hospital discharge, with shaded areas indicating 95% confidence intervals; numbers at risk are shown below. Group differences were assessed using the log-rank test.
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