Supplementary Appendix 1.

Table S1 The basic PREVENT 10-year risk estimation model equations
	10-year CVD risk assessment equation

	Male
	log-Odds = -3.031168 + 0.7688528 × (age – 55) /10 + 0.0736174 × ((TC – HDL-C) × 0.02586 – 3.5) – 0.0954431 × (HDL-C × 0.02586 – 1.3) /0.3 – 0.4347345 × (min(SBP, 110) – 110) /20 + 0.3362658 × (max(SBP, 110) – 130) /20 + 0.7692857 × (if diabetes) + 0.4386871 × (if current smoker) + 0.5378979 × (min(eGFR, 60) – 60) / -15 + 0.0164827 × (max(eGFR, 60) – 90) / -15 + 0.288879 × (if using anti hypertensive medication) – 0.1337349 × (if using statin) – 0.0475924 × (if using anti-hypertensive medication) × (max(SBP, 110) – 130) /20 + 0.150273 × (if using statin) × ((TC – HDL-C) × 0.02586 – 3.5) – 0.0517874 × (age – 55) /10 × ((TC – HDL-C) × 0.02586 – 3.5) + 0.0191169 × (age – 55) /10 × (HDL-C × 0.02586 – 1.3) /0.3 – 0.1049477 × (age – 55) /10 × (max(SBP, 110) – 130) /20 – 0.2251948 × (age – 55) /10 × (if diabetes) – 0.0895067 × (age – 55) /10 × (if current smoker) – 0.1543702 × (age – 55) /10 × (min(eGFR, 60) – 60) / -15

	
	Risk= 1 / (1 + exp(-log-Odds))

	Female
	log-Odds = -3.307728 + 0.7939329 × (age – 55) /10 + 0.0305239 × ((TC – HDL-C) × 0.02586 – 3.5) – 0.1606857 × (HDL-C × 0.02586 – 1.3) /0.3 – 0.2394003 × (min(SBP, 110) – 110) /20 + 0.360078 × (max(SBP, 110) – 130) /20 + 0.8667604 × (if diabetes) + 0.5360739 × (if current smoker) + 0.6045917 × (min(eGFR, 60) – 60) / -15 + 0.0433769 × (max(eGFR, 60) – 90) / -15 + 0.3151672 × (if using anti hypertensive medication) – 0.1477655 × (if using statin) – 0.0663612 × (if using anti-hypertensive medication) × (max(SBP, 110) – 130) /20 + 0.1197879 × (if using statin) × ((TC – HDL-C) × 0.02586 – 3.5) – 0.0819715 × (age – 55) /10 × ((TC – HDL-C) × 0.02586 – 3.5) + 0.0306769 × (age – 55) /10 × (HDL-C × 0.02586 × 0.02586 – 1.3) /0.3 – 0.0946348 × (age – 55) /10 × (max(SBP, 110) – 130) /20 – 0.27057 × (age – 55) /10 × (if diabetes) – 0.078715 × (age – 55) /10 × (if current smoker) – 0.1637806 × (age – 55) /10 × (min(eGFR, 60) – 60) / -15

	
	Risk= 1 / (1 + exp(-log-Odds))


Abbreviations: TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; SBP, systolic blood pressure; eGFR, estimated glomerular filtration rate.


Table S2 Definition of CKM syndrome staging adjusted for data in NHANES
	CKM syndrome stages
	Definition

	Stage 0: No CKM health risk factors
	Individuals without overweight/obesity, metabolic risk factors (hypertriglyceridemia, hypertension, diabetes, MeTS), CKD or subclinical/clinical CVD
(1)BMI between 18.5 and 25 kg/m2, inclusive
(2)WC <102 cm for men or <88 cm for female

	Stage 1: Excess or dysfunctional adiposity
	Individuals with overweight/obesity, abdominal obesity, or adipose tissue dysfunction without other metabolic risk factors, CKD, or subclinical/clinical CVD
(1)BMI ≥ 25 kg/m2
(2)WC ≥ 102 cm for male or ≥ 88 cm for female
(3)FBG levels ranging from 100 to 124 mg/dL, or HbA1c levels between 5.7 and 6.4 %

	Stage 2: Metabolic risk factors and moderate to high-risk CKD
	[bookmark: _Hlk186127369]Individuals with metabolic risk factors (hypertriglyceridemia, hypertension, diabetes, MeTS*) or moderate to high-risk CKD stage(The stage of CKD is determined by the KDIGO criteria, using eGFR and UACR. The eGFR was calculated using the 2021 race and ethnicity‐free Chronic Kidney Disease Epidemiology Collaboration creatinine equation.
(1)TG >135 mg/dL
(2)Hypertension is defined by an SBP of ≥130 mm Hg, a DBP of ≥80 mm Hg, a medical diagnosis, or taking antihypertensive medication.
(3)Diabetes is defined by FBG levels of > 126 mg/dL, HbA1c levels of ≥ 6.5%, a medical diagnosis, or taking insulin or glucose-lowering medication.
(4) Moderate to high-risk CKD in the KDIGO classification is defined as UACR ≥ 30 mg/g and eGFR ≥ 60 ml/min/1.73m2, UACR < 300 mg/g and eGFR ≤ 45-59 ml/min/1.73m2, or UACR < 30 mg/g and eGFR ≤ 30-44 ml/min/1.73m2.

	Stage 3: Subclinical CVD in CKM
	Risk equivalents for subclinical CVD: high predicted 10-year CVD risk or very high-risk KDIGO CKD stage
(1)A high 10-year CVD risk is defined as a 20% or above risk, as determined by the basic Predicting Risk of CVD EVENTs (PREVENT) equation.
(2)Very high-risk CKD in the KDIGO classification is defined as UACR ≥ 300 mg/g and eGFR ≤ 45-59 ml/min/1.73 m2, UACR ≥ 30 mg/g and eGFR ≤ 30-44 ml/min/1.73 m2, or eGFR ≤ 29 ml/min/1.73 m2.

	Stage 4: Clinical CVD in CKM
	Clinical CVD (self-reported diagnosed cardiovascular disease, including heart failure, coronary heart disease, angina, heart attack, and stroke) in individuals


[bookmark: _Hlk186116490]Abbreviations: CKM syndrome, Cardiovascular-Kidney-Metabolic syndrome; NHANES, National Health and Nutrition Examination Survey; MeTS, metabolic syndrome; CKD, chronic kidney disease; CVD, cardiovascular disease; BMI, body mass index; WC, waist circumference; FBG, fasting blood glucose; HbA1c, glycated hemoglobin A1c; KDIGO, Kidney Disease Improving Global Outcomes; UACR, urine albumin-to-creatinine ratio; eGFR, estimated glomerular filtration rate; TG, triglycerides; SBP, systolic blood pressure; DBP, diastolic blood pressure.
* MeTS is defined by the presence of ≥3 of the following: (1) WC ≥ 102 cm for male or ≥ 88 cm for female; (2) HDL-C <40 mg/dL for male, <50 mg/dL for female; (3) TG ≥150 mg/dL; (4) Elevated blood pressure (SBP ≥130 mm Hg, DBP ≥80 mm Hg, a medical diagnosis, or taking antihypertensive medication); (5) FBG ≥100 mg/dL


Table S3 Variables, Measurement Methods, and Equipment/Techniques
	Variable
	Measurement Method
	Equipment/Technique

	Body Mass Index (BMI)
	Calculated from measured height and weight: BMI = weight (kg) / height² (m²)
	Calibrated scales, stadiometers

	Systolic/Diastolic Blood Pressure (SBP/DBP)
	Mercury sphygmomanometer in seated position, with three measurements averaged for accuracy.
	Mercury sphygmomanometer

	Serum Creatinine
	Enzymatic method
	Roche/Hitachi Modular P analyzer

	High-Density Lipoprotein Cholesterol (HDL-C)
	Direct enzymatic colorimetric method
	Roche/Hitachi Modular P analyzer

	Total Cholesterol
	Enzymatic method
	Roche/Hitachi Modular P analyzer

	Glycohemoglobin
	High-Performance Liquid Chromatography (HPLC)
	Tosoh Automated Glycohemoglobin Analyzer

	Albumin-Creatinine Ratio (URCA)
	Urine assay
	Immunoassay for albumin, enzymatic assay for creatinine

	Complete blood count 
	 A single beam photometer for hemoglobinometry. The WBC differential uses VCS (volume, conductivity and scatter) technology
	The Beckman Coulter DxH 800 instrument












Table S4. The Definitions of Systemic Inflammatory Markers.
	Variables
	Definitions

	SIRI	
	(Neutrophil*monocyte)/lymphocyte ratio

	MLR	
	Monocyte/lymphocyte ratio

	NLR	
	Neutrophil/lymphocyte ratio

	SII	
	(Neutrophil*platelet)/lymphocyte ratio

	PLR	
	Platelet/lymphocyte ratio

	AISI
	(Neutrophil*platelet*monocyte)/lymphocyte ratio

	NAR
	Neutrophil/albumin ratio



Table S5. Baseline Characteristics of Participants with CKM Syndrome by Mortality Status: NHANES 2007–2016

	
	
	All-cause mortality
	Cardiovascular mortality

	
	
	Survivor
	Non-survivor
	p-value
	Survivor
	Non-survivor
	p-value

	N
	Mean+SD
	23973
	2292
	
	25564
	701
	

	Standing height, cm
	167.1 ± 10.2
	167.1 ± 10.2
	166.0 ± 10.4
	<0.001
	167.1 ± 10.2
	165.3 ± 10.3
	<0.001

	TC, mg/dL
	192.6 ± 41.5
	193.1 ± 41.2
	187.6 ± 44.5
	<0.001
	192.8 ± 41.4
	186.6 ± 45.3
	<0.001

	HDL-C, mg/dL
	52.6 ± 16.0
	52.6 ± 15.9
	52.6 ± 17.6
	0.991
	52.6 ± 16.0
	51.9 ± 16.4
	0.258

	BMI, kg/m²
	29.2 ± 6.8
	29.2 ± 6.9
	29.1 ± 6.8
	0.270
	29.2 ± 6.8
	29.5 ± 6.9
	0.396

	Standing height, cm
	167.1 ± 10.2
	167.1 ± 10.2
	166.0 ± 10.4
	<0.001
	167.1 ± 10.2
	165.3 ± 10.3
	<0.001

	Waist circumference, cm
	99.3 ± 16.2
	98.9 ± 16.1
	103.1 ± 15.9
	<0.001
	99.2 ± 16.2
	104.0 ± 15.8
	<0.001

	Leukocyte, 109/L
	7.2 ± 2.4
	7.2 ± 2.2
	7.4 ± 3.5
	0.001
	7.2 ± 2.4
	7.4 ± 2.3
	0.114

	Lymphocyte, 109/L
	2.2 ± 1.2
	2.2 ± 0.9
	2.0 ± 2.8
	<0.001
	2.2 ± 1.2
	1.9 ± 1.1
	<0.001

	Neutrophil, 109/L
	4.3 ± 1.7
	4.2 ± 1.7
	4.5 ± 1.7
	<0.001
	4.2 ± 1.7
	4.6 ± 1.7
	<0.001

	Monocyte number, 109/L
	0.6 ± 0.2
	0.5 ± 0.2
	0.6 ± 0.3
	<0.001
	0.6 ± 0.2
	0.6 ± 0.3
	<0.001

	Mean cell volume, fL
	89.0 ± 5.9
	88.8 ± 5.8
	91.0 ± 6.3
	<0.001
	89.0 ± 5.8
	90.7 ± 6.3
	<0.001

	Platelet count, 109/L
	243.7 ± 63.7
	245.0 ± 62.4
	230.1 ± 74.6
	<0.001
	244.1 ± 63.4
	229.6 ± 73.3
	<0.001

	Gout, n (%)
	1122 (4.3%)
	852 (3.6%)
	270 (11.8%)
	<0.001
	1028 (4.0%)
	94 (13.4%)
	<0.001

	Liver, n (%)
	976 (3.7%)
	838 (3.5%)
	138 (6.0%)
	<0.001
	944 (3.7%)
	32 (4.6%)
	0.228


[bookmark: _GoBack]Abbreviations: HR, hazard ratio; CI, confidence interval; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; FBG, fasting blood glucose; HbA1c, hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TC, total cholesterol; TG, triglyceride; UACR, urinary  albumin creatinine ratio；HB, hemoglobin; RDW, red cell distribution width；CKD , Chronic kidney disease；MeTS, metabolic syndrome; CKM, Cardiovascular-Kidney-Metabolic Syndrome. Frequencies are expressed as absolute numbers and percentages (%); values are means (standard deviation). In the dataset of 26,265 samples, LDLC (53.69%) and FBG (51.87%) exceeded the 5% missing threshold and were treated with dummy variables. Other variables with missing values included: waist circumference (4.16%), poverty income ratio (4.06%), SBP/DBP (3.44% each), TG (1.6%), creatinine (1.54%), eGFR (1.54%), albumin (1.53%), smoker status (1.54%), URCA (1.18%), BMI (0.6%), standing height (0.46%), and HBA1C (0.26%).

Table S6. The baseline characteristics stratified by MLR tertile.
	
	MLR tertile

	
	Low
	Middle
	High
	P-value

	N
	8650(0.17 ± 0.03)
	8822 (0.25 ± 0.02)
	8793 (0.40 ± 0.12)
	

	Age, years
	45.1 ± 16.2
	47.2 ± 17.3
	53.3 ± 18.9
	<0.001

	Gender, n (%)
	
	
	
	<0.001

	Male
	3223 (37.3%)
	4241 (48.1%)
	5275 (60.0%)
	

	Female
	5427 (62.7%)
	4581 (51.9%)
	3518 (40.0%)
	

	Race, n (%)
	
	
	
	<0.001

	Mexican American
	1570 (18.2%)
	1507 (17.1%)
	1110 (12.6%)
	

	Other Hispanic
	1029 (11.9%)
	1005 (11.4%)
	850 (9.7%)
	

	Non-Hispanic White
	2606 (30.1%)
	3651 (41.4%)
	4681 (53.2%)
	

	Non-Hispanic Black
	2310 (26.7%)
	1667 (18.9%)
	1405 (16.0%)
	

	Other Race - Including Multi-Racial
	375 (4.3%)
	341 (3.9%)
	302 (3.4%)
	

	Non-Hispanic Asian
	760 (8.8%)
	651 (7.4%)
	445 (5.1%)
	

	Education Level, n (%)
	
	
	
	<0.001

	Less Than High School Grad
	2288 (26.5%)
	2151 (24.4%)
	2077 (23.6%)
	

	High School Grad/GED or Equivalent
	1873 (21.7%)
	1940 (22.0%)
	1974 (22.4%)
	

	Some College  or above
	4273 (49.4%)
	4502 (51.0%)
	4561 (51.9%)
	

	Marital Status, n (%)
	
	
	
	0.012

	Married or Living with partner
	5076 (58.7%)
	5213 (59.1%)
	5103 (58.0%)
	

	Separated or Never married
	3357 (38.8%)
	3384 (38.4%)
	3519 (40.0%)
	

	Smoking status, n (%)
	
	
	
	<0.001

	Never 
	5029 (58.1%)
	4968 (56.3%)
	4494 (51.1%)
	

	Current smoker 
	1890 (21.8%)
	1766 (20.0%)
	1625 (18.5%)
	

	Ever smoker 
	1587 (18.3%)
	1947 (22.1%)
	2554 (29.0%)
	

	Alcohol consumption, drinks/year
	31.40 ± 224.54
	35.53 ± 238.69
	54.00 ± 602.90
	0.008

	SBP, mmHg
	122.1 ± 17.6
	122.8 ± 17.9
	125.8 ± 18.7
	<0.001

	DBP, mmHg
	70.3 ± 12.2
	70.0 ± 12.6
	69.0 ± 13.5
	<0.001

	BMI, kg/m²
	29.7 ± 7.2
	29.2 ± 6.7
	28.9 ± 6.6
	<0.001

	Standing height, cm
	165.4 ± 9.9
	167.1 ± 10.2
	168.6 ± 10.2
	<0.001

	Waist circumference, cm
	98.9 ± 16.4
	98.8 ± 16.0
	100.1 ± 16.0
	<0.001

	TG, mg/dL
	160.7 ± 133.2
	155.7 ± 127.5
	148.1 ± 114.6
	<0.001

	TC, mg/dL
	196.5 ± 42.2
	193.2 ± 40.1
	188.3 ± 41.7
	<0.001

	HDL-C, mg/dL
	52.1 ± 15.5
	52.4 ± 15.7
	53.3 ± 16.8
	<0.001

	LDL-C, mg/dL
	117.0 ± 36.0
	113.7 ± 34.4
	110.3 ± 35.5
	<0.001

	FBS, mg/dL
	109.6 ± 39.6
	108.7 ± 37.1
	109.5 ± 33.2
	0.482

	Albumin, g/L
	42.6 ± 3.3
	42.8 ± 3.2
	42.4 ± 3.5
	<0.001

	CR, mg/dL
	0.8 ± 0.3
	0.9 ± 0.3
	1.0 ± 0.6
	<0.001

	UACR, mg/g
	26.1 ± 248.9
	27.2 ± 208.3
	46.6 ± 403.2
	<0.001

	HBA1C, %
	5.8 ± 1.2
	5.7 ± 1.0
	5.7 ± 1.0
	<0.001

	eGFR, ml/min/1.73m2
	99.2 ± 20.9
	97.2 ± 21.7
	90.6 ± 24.4
	<0.001

	HB, g/L
	13.9 ± 1.4
	14.1 ± 1.5
	14.2 ± 1.6
	<0.001

	RDW, %
	13.2 ± 1.3
	13.2 ± 1.3
	13.4 ± 1.4
	<0.001

	Leukocyte, 109/L
	7.2 ± 2.7
	7.2 ± 2.1
	7.3 ± 2.2
	0.005

	Lymphocyte, 109/L
	2.6 ± 1.8
	2.2 ± 0.7
	1.7 ± 0.5
	<0.001

	Neutrophil, 109/L
	4.0 ± 1.6
	4.2 ± 1.6
	4.6 ± 1.8
	<0.001

	Monocyte number, 109/L
	0.4 ± 0.2
	0.5 ± 0.2
	0.7 ± 0.2
	<0.001

	Mean cell volume, fL
	88.4 ± 5.8
	88.8 ± 5.8
	89.8 ± 5.9
	<0.001

	Platelet count, 109/L
	250.7 ± 63.2
	245.5 ± 63.1
	235.1 ± 63.9
	<0.001

	Anemia, n (%)
	330 (3.8%)
	337 (3.8%)
	431 (4.9%)
	<0.001

	Stroke, n (%)
	238 (2.8%)
	239 (2.7%)
	427 (4.9%)
	<0.001

	Cancer, n (%)
	523 (6.0%)
	659 (7.5%)
	1135 (12.9%)
	<0.001

	Hyperlipidemia, n (%)
	2611 (30.2%)
	2768 (31.4%)
	3168 (36.0%)
	<0.001

	Cardiovascular disease, n (%)
	422 (4.9%)
	544 (6.2%)
	1104 (12.6%)
	<0.001

	Hypertension, n (%)
	2698 (31.2%)
	2838 (32.2%)
	3678 (41.8%)
	<0.001

	Diabetes, n (%)
	1043 (12.1%)
	1013 (11.5%)
	1230 (14.0%)
	<0.001

	, n (%)
	3410 (39.4%)
	3309 (37.5%)
	3388 (38.5%)
	0.034

	CKD Risk, n (%)
	
	
	
	<0.001

	Low-risk
	7735 (89.4%)
	7793 (88.3%)
	7246 (82.4%)
	

	Moderate to high-risk
	847 (9.8%)
	943 (10.7%)
	1311 (14.9%)
	

	Very high-risk
	68 (0.8%)
	86 (1.0%)
	236 (2.7%)
	

	Gout, n (%)
	246 (2.8%)
	328 (3.7%)
	548 (6.2%)
	<0.001

	Liver, n (%)
	287 (3.3%)
	323 (3.7%)
	366 (4.2%)
	<0.001

	Antihypertensive agents, n (%)
	2266 (26.2%)
	2415 (27.4%)
	3307 (37.6%)
	<0.001

	Antihyperlipidemic agents, n (%)
	1763 (20.4%)
	1919 (21.8%)
	2496 (28.4%)
	<0.001

	Antihyperglycemic agents, n (%)
	726 (8.4%)
	733 (8.3%)
	932 (10.6%)
	<0.001

	CKM Stage, n (%)
	
	
	
	<0.001

	Stage 0
	1752 (20.3%)
	1785 (20.2%)
	1644 (18.7%)
	

	Stage 1
	2929 (33.9%)
	3046 (34.5%)
	2539 (28.9%)
	

	Stage 2
	3291 (38.0%)
	3116 (35.3%)
	2816 (32.0%)
	

	Stage 3
	158 (1.8%)
	252 (2.9%)
	749 (8.5%)
	

	Stage 4
	520 (6.0%)
	623 (7.1%)
	1045 (11.9%)
	



[image: FIG S 1KM合并_CVD]
Fig. S1.  Kaplan-Meier survival curves for participants with inflammatory indices and cardiovascular mortality (A, MLR; B, NLR; C, SIRI). Abbreviations: MLR, Monocyte-to-lymphocyte ratio; NLR, Neutrophil-to-lymphocyte Ratio; SIRI, Systemic Inflammation Response Index. 


[image: FIG S 2KM合并_ALL01]
Fig. S2.  Kaplan-Meier survival curves for participants with inflammatory indices and All-cause mortality with threshold points  (A, MLR; B, NLR; C, SIRI). Abbreviations: MLR, Monocyte-to-lymphocyte ratio; NLR, Neutrophil-to-lymphocyte Ratio; SIRI, Systemic Inflammation Response Index. 
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