Supplementary Material

Supplementary Table 1 Covariates missingness rates from NHANES
	Variables
	Freq
	Miss n (%)
	Variables
	Freq
	Miss n (%)
	Variables
	Freq
	Miss n (%)

	Gender
	1269
	0 (0.00)
	CKD
	1195
	74 (5.83)
	CL
	1240
	29 (2.29)

	Age
	1269
	0 (0.00)
	Cancer
	1268
	1 (0.08)
	UPRO
	1222
	47 (3.70)

	BMI
	1237
	32 (2.52)
	ALB
	1240
	29 (2.29)
	Kidney stone
	1269
	0 (0.00)

	Drink
	1123
	146 (11.51)
	GLB
	1240
	29 (2.29)
	GOUT
	1269
	0 (0.00)

	Smoke
	1269
	0 (0.00)
	BUN
	1240
	29 (2.29)
	SIRI
	1269
	0 (0.00)

	Hypertension
	1269
	0 (0.00)
	UA
	1240
	29 (2.29)
	
	
	

	Diabetes
	1269
	0 (0.00)
	Scr
	1240
	29 (2.29)
	
	
	

	CHF
	1269
	0 (0.00)
	Ca
	1234
	35 (2.76)
	
	
	

	CHD
	1269
	0 (0.00)
	P
	1240
	29 (2.29)
	
	
	

	Angina
	1269
	0 (0.00)
	Na
	1240
	29 (2.29)
	
	
	

	MI
	1269
	0 (0.00)
	K
	1240
	29 (2.29)
	
	
	

	Stroke
	1269
	0 (0.00)
	CRP
	1028
	241 (18.99)
	
	
	

	CVD
	1269
	0 (0.00)
	ALT
	1240
	29 (2.29)
	
	
	

	WBC
	1269
	0 (0.00)
	AST
	1237
	32 (2.52)
	
	
	

	LYM
	1269
	0 (0.00)
	SBP Avg
	1225
	44 (3.47)
	
	
	

	MONO
	1269
	0 (0.00)
	DBP Avg
	1225
	44 (3.47)
	
	
	

	NEUT
	1269
	0 (0.00)
	TC
	1240
	29 (2.29)
	
	
	

	PLT
	1269
	0 (0.00)
	TG
	1240
	29 (2.29)
	
	
	

	RBC
	1269
	0 (0.00)
	LDL
	914
	355 (27.97)
	
	
	

	Hb
	1269
	0 (0.00)
	HDL
	1243
	26 (2.05)
	
	
	

	HbA1c
	1265
	4 (0.32)
	GLU
	1240
	29 (2.29)
	
	
	

	VitD
	1221
	48 (3.78)
	MI FH
	1234
	35 (2.76)
	
	
	

	eGFR
	1240
	29 (2.29)
	HCO3
	1240
	29 (2.29)
	
	
	


Note: CVD: cardiovascular disease, SBP Avg: average systolic blood pressure, DBP Avg: average diastolic blood pressure, BMI: body mass index, CHF: congestive heart failure, CHD: coronary heart disease, MI: myocardial infarction. SIRI: inflammatory response index, WBC: white blood cell, PLT: platelet, RBC: red blood cell, Hb: hemoglobin, eGFR: estimated glomerular filtration rate, UPRO: urinary protein, BUN: blood urea nitrogen, UA: uric acid, Scr: serum creatinine, ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALB: albumin, GLB: globulin, GLU: glucose, HbA1c: glycated hemoglobin, TC: total cholesterol, TG: triglyceride, LDL: low density lipoprotein, HDL: high density lipoprotein.
Supplementary Table 2 Baseline characteristics from FJTCM
	Covariates
	Total
	Non-CVD
	CVD
	P

	
	(n = 450)
	(n = 357)
	(n = 93)
	

	Age, years
	58.84 ± 16.01
	56.16±15.90
	69.11±11.75
	< 0.001

	Gender, n(%)
	
	
	
	0.455

	  Female
	44 (9.78)
	33 (9.24)
	11 (11.83)
	

	  Male
	406 (90.22)
	324 (90.76)
	82 (88.17)
	

	BMI, kg/m2
	25.57±3.52
	25.72±3.59
	24.98±3.19
	0.07

	SBP Avg, mmHg
	139.01±19.68
	139.19±19.23
	138.31±21.42
	0.703

	DBP Avg, mmHg
	82.68±12.97
	83.57±12.83
	79.27±13.01
	0.004

	Smoke, n(%)
	168 (37.33)
	132 (36.97)
	36 (38.71)
	0.758

	comorbidities
	
	
	
	

	Diabetes, n(%)
	126 (28.00)
	88 (24.65)
	38 (40.86)
	0.002

	Hypertension, n(%)
	267 (59.33)
	194 (54.34)
	73 (78.49)
	< 0.001

	CHF, n(%)
	9 (2.00)
	0 (0.00)
	9 (9.68)
	< 0.001

	CHD, n(%)
	49 (10.89)
	2 (0.56)
	47 (50.54)
	< 0.001

	Angina, n(%)
	3 (0.67)
	0 (0.00)
	3 (3.23)
	0.009

	MI, n(%)
	5 (1.11)
	1 (0.28)
	4 (4.30)
	0.006

	Stroke, n(%)
	59 (13.11)
	0 (0.00)
	59 (63.44)
	< 0.001

	Laboratory examinations, Mean±SD
	
	
	
	

	LDL, mg/dL
	114.08±37.31
	116.51±35.70
	104.72±41.85
	0.007

	HDL, mg/dL
	40.61±22.47
	40.61±24.09
	40.60±14.83
	0.997

	TC, mg/dL
	188.35±46.60
	191.55±44.45
	176.06±52.53
	0.004

	TG, mg/dL
	168.30±160.94
	172.11±166.46
	153.67±137.58
	0.326

	GLU, mg/dL
	114.44±46.25
	111.56±39.54
	125.53±65.08
	0.051

	K, mmol/L
	4.15±0.45
	4.18±0.45
	4.06±0.45
	0.032

	CL, mmol/L
	110.01±13.93
	109.39±13.48
	112.39±15.39
	0.089

	BUN, mg/dL
	43.05±25.76
	40.27±22.33
	53.74±34.10
	< 0.001

	Scr, mg/dL
	1.19±0.84
	1.13±0.74
	1.42±1.12
	0.023

	eGFR, ml/min
	79.03±35.08
	83.12±36.25
	63.34±24.65
	< 0.001

	UPRO, ug/mL
	157.75±350.84
	125.27±247.95
	282.45±585.67
	0.013

	WBC, 103/uL
	8.69±3.48
	8.83±3.55
	8.16±3.13
	0.098

	PLT, 103/uL
	277.06±108.04
	284.93±110.89
	246.85±90.68
	0.002

	NEUT, 103/uL
	6.22±4.74
	6.30±5.09
	5.91±3.05
	0.486

	MONO, 103/uL
	0.67±0.30
	0.65±0.31
	0.75±0.25
	0.005

	LYM, 103/uL
	1.85±0.90
	1.93±0.92
	1.55±0.76
	< 0.001

	SIRI
	2.93±3.08
	2.71±2.89
	3.77±3.63
	0.003


Note: CVD: cardiovascular disease, SBP Avg: average systolic blood pressure, DBP Avg: average diastolic blood pressure, BMI: body mass index, CHF: congestive heart failure, CHD: coronary heart disease, MI: myocardial infarction. SIRI: inflammatory response index, WBC: white blood cell, PLT: platelet, RBC: red blood cell, Hb: hemoglobin, eGFR: estimated glomerular filtration rate, UPRO: urinary protein, BUN: blood urea nitrogen, UA: uric acid, Scr: serum creatinine, ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALB: albumin, GLB: globulin, GLU: glucose, HbA1c: glycated hemoglobin, TC: total cholesterol, TG: triglyceride, LDL: low density lipoprotein, HDL: high density lipoprotein.
P < 0.05 indicates a significant difference.

Supplementary Table 3 Baseline characteristics from FJTCM
	Covariates
	Total
	Quartitles of systemic inflammatory response index
	P

	
	(n = 450)
	1 (n = 113)
	2 (n = 112)
	3 (n = 112)
	4 (n = 113)
	

	Age, years
	58.84±16.01
	54.58±14.42
	57.60±16.50
	59.71±16.37
	63.44±15.56
	< 0.001

	Gender, n(%)
	
	
	
	
	
	0.059

	  Female
	44 (9.78)
	16 (14.16)
	14 (12.50)
	9 (8.04)
	5 (4.42)
	

	  Male
	406 (90.22)
	97 (85.84)
	98 (87.50)
	103 (91.96)
	108 (95.58)
	

	BMI, kg/m2
	25.57±3.52
	25.81±3.68
	25.70±3.70
	25.28±3.05
	25.47±3.63
	0.676

	SBP Avg, mmHg
	139.01±19.68
	135.12±19.13
	140.10±18.44
	139.54±20.44
	141.28±20.33
	0.095

	DBP Avg, mmHg
	82.68±12.97
	81.80±14.02
	82.03±12.59
	83.91±12.65
	82.99±12.61
	0.599

	Smoke, n(%)
	168 (37.33)
	46 (40.71)
	41 (36.61)
	39 (34.82)
	42 (37.17)
	0.831

	Comorbidities, n(%)
	
	
	
	
	
	

	Diabetes
	126 (28.00)
	38 (33.63)
	32 (28.57)
	29 (25.89)
	27 (23.89)
	0.394

	Hypertension
	267 (59.33)
	57 (50.44)
	63 (56.25)
	69 (61.61)
	78 (69.03)
	0.032

	CHF
	9 (2.00)
	0 (0.00)
	1 (0.89)
	4 (3.57)
	4 (3.54)
	0.101

	CHD
	49 (10.89)
	4 (3.54)
	14 (12.50)
	17 (15.18)
	14 (12.39)
	0.03

	Angina
	3 (0.67)
	0 (0.00)
	1 (0.89)
	1 (0.89)
	1 (0.88)
	0.81

	MI
	5 (1.11)
	0 (0.00)
	1 (0.89)
	2 (1.79)
	2 (1.77)
	0.585

	Stroke
	59 (13.11)
	9 (7.96)
	13 (11.61)
	16 (14.29)
	21 (18.58)
	0.114

	CVD
	93 (20.67)
	11 (9.73)
	20 (17.86)
	31 (27.68)
	31 (27.43)
	0.002

	Laboratory
examinations, Mean±SD
	
	
	
	
	
	

	
	
	
	
	
	
	

	LDL, mg/dL
	114.08±37.31
	118.50±35.38
	113.02±32.65
	118.03±37.14
	106.78±42.60
	0.064

	HDL, mg/dL
	40.61±22.47
	37.70±26.34
	38.07±25.17
	43.41±17.98
	43.26±18.78
	0.084

	TC, mg/dL
	188.35±46.60
	203.42±50.17
	185.84±39.47
	189.74±45.08
	174.38±46.86
	< 0.001

	TG, mg/dL
	168.30±160.94
	236.11±260.36
	173.73±138.06
	141.44±70.46
	121.71±68.29
	< 0.001

	GLU, mg/dL
	114.44±46.25
	113.49±50.81
	109.16±36.46
	117.95±53.54
	117.17±42.28
	0.468

	K, mmol/L
	4.15±0.45
	4.12±0.39
	4.14±0.41
	4.16±0.46
	4.20±0.54
	0.653

	CL, mmol/L
	110.01±13.93
	110.48±12.89
	112.30±14.44
	107.40±15.02
	109.85±13.01
	0.068

	BUN, mg/dL
	43.05±25.76
	34.74±13.82
	41.39±24.40
	41.98±21.94
	54.08±34.71
	< 0.001

	Scr, mg/dL
	1.19±0.84
	0.96±0.24
	1.12±0.53
	1.17±0.60
	1.52±1.41
	< 0.001

	eGFR, ml/min
	79.03±35.08
	88.28±23.85
	80.62±35.45
	79.83±44.75
	67.42±30.16
	< 0.001

	UPRO, ug/mL
	157.75±350.84
	122.49±213.20
	156.41±435.43
	155.81±390.51
	196.28±325.88
	0.475

	WBC, 103/uL
	8.69±3.48
	6.37±1.77
	7.74±2.37
	8.90±2.89
	11.74±3.96
	< 0.001

	PLT, 103/uL
	277.06±108.04
	249.01±74.55
	284.40±103.04
	280.55±104.89
	294.37±136.56
	0.011

	NEUT, 103/uL
	6.22±4.74
	3.42±1.03
	4.84±1.63
	6.45±2.55
	10.16±7.37
	< 0.001

	MONO, 103/uL
	0.67±0.30
	0.47±0.15
	0.60±0.18
	0.68±0.21
	0.93±0.39
	< 0.001

	LYM, 103/uL
	1.85±0.90
	2.24±0.84
	2.11±0.94
	1.77±0.87
	1.28±0.60
	< 0.001


Note: CVD: cardiovascular disease, SBP Avg: average systolic blood pressure, DBP Avg: average diastolic blood pressure, BMI: body mass index, CHF: congestive heart failure, CHD: coronary heart disease, MI: myocardial infarction. SIRI: inflammatory response index, WBC: white blood cell, PLT: platelet, RBC: red blood cell, Hb: hemoglobin, eGFR: estimated glomerular filtration rate, UPRO: urinary protein, BUN: blood urea nitrogen, UA: uric acid, Scr: serum creatinine, ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALB: albumin, GLB: globulin, GLU: glucose, HbA1c: glycated hemoglobin, TC: total cholesterol, TG: triglyceride, LDL: low density lipoprotein, HDL: high density lipoprotein. P < 0.05 indicates a significant difference.
Supplementary Table 4 Variable feature screening
	Machine Learning
	CVD
	CHF
	CHD
	Angina
	MI
	Stroke

	Boruta
	Age, TC, eGFR, BUN, Hypertension, PLT, LDL, K, CL, Smoke
	BUN, eGFR, CL, Scr, Age, PLT, HbA1c, GLU, TC, RBC
	eGFR, BUN, Age, TC, Scr, LDL, K, HbA1c, Hb, PLT
	eGFR, Scr, BUN, Age, RBC, Hb, HbA1c, DBP, TG, ALB
	eGFR, BUN, TC, LDL, Scr, Age, RBC, ALT, HDL, PLT
	eGFR, Hb, Scr, Age, BUN, RBC, ALT, ALB, PLT, K

	Random forest
	TC, PLT, Age, eGFR, BUN, Scr, WBC, K, UPRO, BMI
	BUN, PLT, eGFR, VitD, Scr, UPRO, GLU, TC, SBP, BMI
	TC, PLT, UPRO, GLU, eGFR, Age, BMI, K, TG, BUN
	SBP, PLT, VitD, BMI, TG, HDL, DBP, eGFR, TC, CRP
	TC, PLT, eGFR, SBP, BUN, UPRO, VitD, Scr, DBP, RBC
	eGFR, Hb, SBP, PLT, RBC, TC, BMI, K, GLU, Scr

	XGBoost
	Age, PLT, UPRO, TC, VitD, BMI, WBC, eGFR, TG, K
	VitD, TG, PLT, WBC, TC, CRP, HbA1c, eGFR, BMI, RBC
	eGFR, PLT, VitD, TC, UPRO, Age, HDL, RBC, BMI, WBC
	TC, VitD, SBP, GLU, UA, TG, BMI, PLT, WBC, Scr
	VitD, PLT, eGFR, BMI, SBP, DBP, BUN, HDL, GLU, TC
	GLU, PLT, DBP, eGFR, CRP, VitD, BMI, Hb, Scr, TC

	Model 2
	Age, BMI, Smoke, Hypertension, WBC, PLT, TC, LDL, TG, eGFR, BUN, K, CL, Scr, UPRO
	Age, BMI, SBP, WBC, RBC, PLT, GLU, TG, TC, BUN, eGFR, CL, Scr, HbA1c, UPRO, CRP, VitD
	Age, BMI, WBC, Hb, RBC, PLT, GLU, TG, TC, eGFR, BUN, Scr, LDL, K, HbA1c, UPRO, HDL, VitD
	Age, BMI, SBP, DBP, WBC, PLT, GLU, TC, TG, eGFR, Scr, BUN, RBC, Hb, HbA1c, ALB, HDL, UA, CRP, VitD
	Age, BMI, SBP, RBC, PLT, GLU, TC, eGFR, BUN, LDL, Scr, ALT, HDL, UPRO, DBP, VitD
	Age, BMI, SBP, DBP, Hb, RBC, PLT, GLU, TC, eGFR, Scr, BUN, ALT, ALB, K, CRP, VitD


Note: CVD: cardiovascular disease, CHF: congestive heart failure, CHD: coronary heart disease, MI: myocardial infarction, BMI: body mass index, SBP: systolic blood pressure average, DBP: diastolic blood pressure, WBC: white blood cell, RBC: red blood cell, Hb: hemoglobin, PLT: platelet, GLU: glucose, HbA1c: glycated hemoglobin, TC: total cholesterol, TG: triglyceride, LDL: low-density lipoprotein, HDL: high-density lipoprotein, eGFR: estimated glomerular filtration rate, BUN: blood urea nitrogen, K: potassium, CL: chloride, Scr: serum creatinine, ALB: albumin, UA: uric acid, ALT: alanine aminotransferase, UPRO: urine protein, CRP: C-reactive protein, VitD: vitamin-D
Supplementary Table 5. Association between SIRI with CVD in gout from FJTCM
	Characteristic
	Continuous
	Quartitles of SIRI OR(95%CI)
	P for trend

	
	
	Q1
	Q2
	Q3
	Q4
	

	CVD
	
	
	
	
	
	

	Model 1
	1.102 (1.032-1.176)*
	-
	2.016 (0.917-4.432)
	3.549 (1.681-7.491)*
	3.506 (1.661-7.397)*
	< 0.001

	Model 2
	1.141 (1.025-1.270)*
	-
	2.008 (0.822-4.903)
	4.276 (1.748-10.460)*
	4.048 (1.428-11.477)*
	< 0.001


Model 1: Unadjusted
Model 2:  Age, BMI, Smoke, Hypertension, WBC, PLT, TC, LDL, TG, eGFR, BUN, K, CL, Scr, and UPRO 
Note: CVD: cardiovascular disease, SBP: average systolic blood pressure, BMI: body mass index, SIRI: inflammatory response index, WBC: white blood cell, PLT: platelet, TC: total cholesterol, TG: triglyceride, LDL: low density lipoprotein, BUN: blood urea nitrogen, Scr: serum creatinine, eGFR: estimated glomerular filtration rate, UPRO: urine protein
* or P value < 0.05 indicates statistical significance.

Supplementary Table 6 Parameters of XGBoost machine learning model
	Model
	Function
	Parameter
	Candidates

	RF
	method = "ranger"
	mtry
	3

	
	
	num.trees
	nhanes700/fjtcm450

	XGB
	method = "xgbTree"
	nrounds
	nhanes700/fjtcm450

	
	
	max_depth
	2

	
	
	eta
	0.3

	
	
	gamma
	0.001

	
	
	Colsample bytree
	0.4

	
	
	subsample
	0.7

	
	
	objective
	binary:logistic

	
	
	Validate parameters
	TRUE

	
	
	seed
	 1234


Note: XGB: extreme gradient boosting
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Supplementary Fig 1 Ranking of variable importance based on Boruta (a-b), Random Forest (c) and XGboost (d) algorithms of CHF from NHANES

[image: CHD]
Supplementary Fig 2 Ranking of variable importance based on Boruta (a-b), Random Forest (c) and XGboost (d) algorithms of CHD from NHANES
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Supplementary Fig 3 Ranking of variable importance based on Boruta (a-b), Random Forest (c) and XGboost (d) algorithms of angina from NHANES
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Supplementary Fig 4 Ranking of variable importance based on Boruta (a-b), Random Forest (c) and XGboost (d) algorithms of MI from NHANES
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Supplementary Fig 5 Ranking of variable importance based on Boruta (a-b), Random Forest (c) and XGboost (d) algorithms of Stroker from NHANES
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Supplementary Fig 6 Performance evaluation of Multi-model incorporating confounders with RCS(a), SHAP(b), ROC(c), DCA(d) and calibration curve(e) of CVD from FJTCM
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