
Table S1 Detailed algorithm of the simplified 10-year CVD risk models.
 
	Women
	log-Odds = -3.307728 + 0.7939329 × (age – 55) /10 +0.0305239 × (TC – HDL-C – 3.5) – 0.1606857 × (HDL-C –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 – 3.5) –0.0819715 × (age – 55) /10 × (TC – HDL-C – 3.5) +0.0306769 × (age – 55) /10 × (HDL-C – 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 = exp(log-Odds) / (1 + exp(log-Odds))

	Men
	log-Odds = -3.031168 + 0.7688528 × (age – 55) /10 +0.0736174 × (TC – HDL-C – 3.5) – 0.0954431 × (HDL-C –1.3) /0.3 – 0.4347345 × (min(SBP, 110) – 110) /20 +0.3362658 × (max(SBP, 110) – 130) /20 + 0.7692857 × (ifdiabetes) + 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 – 3.5) – 0.0517874 × (age – 55) /10 × (TC – HDL-C – 3.5) + 0.0191169 × (age –    55) /10 × (HDL-C – 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 = exp(log-Odds) / (1 + exp(log-Odds))


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





Table S2 Definitions of CKM conditions.
 
	CKM conditions
	Definition
	CKM indicators
	Threshold for CKM indicators

	CVD
	Individuals with clinical CVD or subclinical CVD
	Clinical CVD
	History of chronic heart failure, coronary heart disease, heart attack, or stroke

	
	
	Subclinical CVD
	Any of the following criterion is met:
1)   Very high-risk CKD in KDIGO classification: UACR ≥ 300 mg/g and eGFR ≤ 45-59 ml/min/1.73m2, UACR ≥ 30 mg/g and eGFR ≤ 30-44 ml/min/1.73m2 , or eGFR ≤ 29 ml/min/1.73m2 .
2)   Predicted 10-year CVD risk ≥ 20%

	Kidney
diseases
	Individuals with CKD
	CKD
	Moderate-to-high-risk CKD in KDIGO classification: 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 .

	Metabolic disorders
	Individuals with overweight/obesity, abdominal obesity, prediabetes,
diabetes, hypertension,
hypertriglyceridemia or MetS
	Overweight/obesity
	BMI ≥25 kg/m2  

	
	
	Abdominal obesity
	Waist circumference ≥88/102 cm in female/male (or if Asian ancestry ≥80/90 cm in female/male)

	
	
	Prediabetes
	Fasting blood glucose ≥ 100-124 mg/dL or HbA1c ≥ 5.7%-6.4% and without self-reported diagnosis of diabetes, use of insulin, or oral hypoglycemic agents

	
	
	Diabetes
	Fasting blood glucose ≥ 125 mg/dL or HbA1c ≥ 6.5% or self-reported diagnosis of diabetes, use of insulin, or oral hypoglycemic agents

	
	
	Hypertension
	SBP ≥130 mm Hg or DBP ≥80 mmHg or self-reported diagnosis of hypertension or use of antihypertensive medications

	
	
	Hypertriglyceridemia
	Triglycerides ≥ 135 mg/dL

	
	
	MetS
	MetS is defined by the presence of 3 or more of the following:
1) Waist circumference ≥88/102 cm in female/male (or if Asian ancestry ≥80/90 cm in female/male).
2)  HDL cholesterol <50/40 mg/dL in female/male.
3)  Triglycerides ≥150 mg/dL.
4) Elevated blood pressure (SBP ≥130 mmHg or DBP ≥80 mmHg and/or use of antihypertensive medications)
5) Fasting blood glucose ≥100 mg/dL


BMI, body mass index; CKD, chronic kidney disease; CKM, cardiovascular-kidney-metabolic; CVD, cardiovascular disease; DBP, diastolic blood pressure; eGFR,  estimated glomerular filtration rate; HDL, high-density lipoprotein; KDIGO, The Kidney Disease: Improving Global Outcomes; MetS, metabolic syndrome; SBP, systolic blood pressure; UACR, urinary albumin to creatinine ratio.


Table S3 Methods for evaluating each CKM stage.

	CKM stages
	Definition
	Criterion
	Threshold for CKM conditions

	Stage 0: No
CKM risk factors
	Individuals with normal BMI and waist circumference, normoglycemia,
normotension, a normal lipid profile,     and no evidence of CKD or subclinical or      clinical CVD
	All criteria are met
	BMI <25 kg/m2  

	
	
	
	Waist circumference <88/102 cm in female/male (or if Asian ancestry <80/90 cm in female/male)

	
	
	
	Fasting blood glucose < 100 mg/dL and HbA1c < 5.7% and without self-reported diagnosis of diabetes, use of insulin, or oral
hypoglycemic agents

	
	
	
	SBP <130 mm Hg and DBP <80 mm Hg without self-reported
diagnosis of hypertension or use of antihypertensive medications

	
	
	
	HDL cholesterol <50/40 mg/dL in female/male and triglycerides <
150 mg/dL

	
	
	
	Low-risk CKD in KDIGO classification according to eGFR and UACR: UACR < 30 mg/g and eGFR ≥ 60 ml/min/1.73m2 .

	
	
	
	Predicted 10-year CVD risk < 20%

	
	
	
	No clinical CVD

	Stage 1: Excess or dysfunctional  adiposity
	Individuals with overweight/obesity,
abdominal obesity, or dysfunctional
adipose tissue, without the presence of other metabolic risk factors or CKD
	Any of the three criteria is met
	Overweight/obesity

	
	
	
	Abdominal obesity

	
	
	
	Prediabetes

	
	
	All criteria are met
	SBP <130 mm Hg and DBP <80 mm Hg without self-reported
diagnosis of hypertension or use of antihypertensive medications

	
	
	
	HDL cholesterol ≥50/40 mg/dL in female/male and triglycerides <
150 mg/dL

	
	
	
	Low-risk CKD in KDIGO classification according to eGFR and UACR: UACR < 30 mg/g and eGFR ≥ 60 ml/min/1.73m2 .

	
	
	
	Predicted 10-year CVD risk < 20%

	
	
	
	No clinical CVD

	Stage 2:
Metabolic risk
factors and CKD
	Individuals with metabolic risk factors (hypertriglyceridemia, hypertension,   MetS, diabetes), or CKD
	Any of the five criteria is met
	Hypertriglyceridemia

	
	
	
	Hypertension

	
	
	
	diabetes

	
	
	
	MetS

	
	
	
	Moderate-to-high-risk CKD in KDIGO classification

	
	
	All criteria are met
	No very high-risk CKD in KDIGO classification

	
	
	
	Predicted 10-year CVD risk < 20%

	
	
	
	No clinical CVD

	Stage 3:
Subclinical CVD in CKM
	Subclinical CVD among individuals  with excess/dysfunctional adiposity, other metabolic risk factors, or CKD
	Any of the two criteria is met
	Very high-risk CKD in KDIGO classification

	
	
	
	Predicted 10-year CVD risk ≥ 20%

	
	
	Any of the eight criteria is met
	Overweight/obesity

	
	
	
	Abdominal obesity

	
	
	
	Prediabetes

	
	
	
	Hypertriglyceridemia

	
	
	
	Hypertension

	
	
	
	diabetes

	
	
	
	MetS

	
	
	
	Moderate-to-high-risk CKD in KDIGO classification

	
	
	The criterion is met
	No clinical CVD

	Stage 4: Clinical CVD in CKM
	Clinical CVD among individuals with excess/dysfunctional adiposity,
other metabolic risk factors, or CKD
	The criterion is met
	Clinical CVD

	
	
	Any of the nine criteria is met
	Overweight/obesity

	
	
	
	Abdominal obesity

	
	
	
	Prediabetes

	
	
	
	Hypertriglyceridemia

	
	
	
	Hypertension

	
	
	
	diabetes

	
	
	
	MetS

	
	
	
	Moderate-to-high-risk CKD in KDIGO classification

	
	
	
	Very high-risk CKD in KDIGO classification


BMI, body mass index; CKD, chronic kidney disease; CKM, cardiovascular-kidney-metabolic; CVD, cardiovascular disease; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; HDL, high-density lipoprotein; KDIGO, The Kidney Disease: Improving Global Outcomes; SBP, systolic blood pressure; UACR, urinary albumin to creatinine ratio.



Table S4 Collinearity statistics in Cox regression analysis 

	Variables
	GVIF

	eGDR
	1.259082

	age
	1.584975


	gender
	1.414244

	race
	1.128936

	education
	1.185796


	marital status
	1.074161


	smoking status
	1.142351


	drinking statu
	1.229479


	SBP
	1.488328


	DBP
	1.330390


	HDL-c
	1.409298


	LDL-c
	1.038011


	TG
	1.151113


	PLT
	1.117816

	Scr
	1.141178




eGDR, estimated glucose disposal rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL-C, high-density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; TG, triglyceride; PLT, platelets; Scr, serum creatinine.



Figure S1 Kaplan-Meier curves show survival patterns of all-cause mortality in adults with CKM stage 1-4 at different quartile eGDR levels.
[image: ]
Q,  quartile; eGDR estimated glucose disposal rate; CKM, cardiovascular-kidney-metabolic.

Figure S2 Kaplan-Meier curves show survival patterns of cardiovascular mortality in adults with CKM stage 1-4 at different quartile eGDR levels. 
[image: ]
Q, quartile; eGDR estimated glucose disposal rate; CKM, cardiovascular-kidney-metabolic.


Table S4 Cox regression models for the association between the eGDR and all-cause mortality in a population with CKM syndrome stage 1-4 respectively
	
	Model 1 [HR (95%CI) P]
	Model 2 [HR (95%CI) P]
	Model 3 [HR (95%CI) P]

	CKM Stage 1
	
	
	

	Per 1 unit
	0.63 (0.27, 1.47) 0.287
	0.63 (0.29, 1.39) 0.252
	-

	eGDR index(quartiles)
	
	
	

	Q1
	Reference
	Reference
	Reference

	Q2
	0.81 (0.05, 13.09) 0.882
	0.77 (0.04, 14.60) 0.864
	-

	Q3
	1.43 (0.13, 16.32) 0.771
	3.61 (0.19, 69.47) 0.396
	-

	Q4
	-
	-
	-

	CKM Stage 2
	
	
	

	Per 1 unit
	0.89 (0.85, 0.92) <0.001
	0.96 (0.92, 1.00) 0.079
	0.98 (0.93, 1.03) 0.425

	eGDR index(quartiles)
	
	
	

	Q1
	Reference
	Reference
	Reference

	Q2
	1.00 (0.83, 1.21) 0.993
	0.98 (0.81, 1.18) 0.806
	1.04 (0.86, 1.27) 0.680

	Q3
	0.81 (0.66, 0.98) 0.034
	0.90 (0.74, 1.10) 0.294
	0.99 (0.80, 1.22) 0.924

	Q4
	0.56 (0.45, 0.70) <0.001
	0.93 (0.75, 1.17) 0.538
	0.99 (0.77, 1.26) 0.915

	CKM Stage 3
	
	
	

	Per 1 unit
	0.83 (0.80, 0.86) <0.001
	0.89 (0.85, 0.93) <0.001
	0.89 (0.85, 0.93) <0.001

	eGDR index(quartiles)
	
	
	

	Q1
	Reference
	Reference
	Reference

	Q2
	0.74 (0.61, 0.91) 0.003
	0.69 (0.57, 0.85) <0.001
	0.73 (0.59, 0.90) 0.003

	Q3
	0.66 (0.54, 0.81) <0.001
	0.82 (0.67, 1.01) 0.056
	0.85 (0.68, 1.05) 0.129

	Q4
	0.26 (0.19, 0.34) <0.001
	0.57 (0.43, 0.77) <0.001
	0.56 (0.41, 0.76) <0.001

	CKM Stage 4
	
	
	

	Per 1 unit
	0.97 (0.93, 1.01) 0.109
	0.97 (0.93, 1.01) 0.166
	0.95 (0.90, 1.00) 0.031

	eGDR index(quartiles)
	
	
	

	Q1
	Reference
	Reference
	Reference

	Q2
	0.89 (0.73, 1.10) 0.278
	0.78 (0.64, 0.96) 0.021
	0.69 (0.55, 0.85) <0.001

	Q3
	1.00 (0.81, 1.22) 0.978
	0.86 (0.70, 1.06) 0.153
	0.78 (0.63, 0.97) 0.023

	Q4
	0.93 (0.76, 1.14) 0.502
	0.98 (0.79, 1.20) 0.824
	0.86 (0.69, 1.08) 0.199


CI confidence interval; HR hazard ratio; eGDR estimated glucose disposal rate; CVD cardiovascular disease; SBP systolic blood pressure; DBP diastolic blood pressure; HDL-C high-density lipoprotein cholesterol; LDL-C  low density lipoprotein cholesterol; TG triglyceride; PLT platelets; Scr serum creatinine; CKM, cardiovascular-kidney-metabolic
Model 1: no covariates were adjusted for
Model 2: Adjusted for age, gender and race
Model 3: Adjusted for age, gender and race, education, marital status, smoking status, drinking status, SBP, DBP, HDL-c, LDL-c, TG, PLT, Scr
Table S5 Cox regression models for the association between the eGDR and CVD mortality in a population with CKM syndrome stage 1-4 respectively
	
	Model 1 [HR (95%CI) P]
	Model 2 [HR (95%CI) P]
	Model 3 [HR (95%CI) P]

	CKM Stage 1
	
	
	

	Per 1 unit
	0.73 (0.07, 7.07) 0.783
	-
	-

	eGDR index(quartiles)
	
	
	

	Q1
	Reference
	Reference
	Reference

	Q2
	-
	-
	-

	Q3
	-
	-
	-

	Q4
	-
	-
	-

	CKM Stage 2
	
	
	

	Per 1 unit
	0.83 (0.77, 0.89) <0.001
	0.89 (0.82, 0.98) 0.011
	0.91 (0.83, 1.00) 0.060

	eGDR index(quartiles)
	
	
	

	Q1
	Reference
	Reference
	Reference

	Q2
	0.90 (0.65, 1.26) 0.550
	0.89 (0.63, 1.24) 0.482
	0.86 (0.61, 1.22) 0.406

	Q3
	0.61 (0.42, 0.88) 0.007
	0.70 (0.49, 1.02) 0.062
	0.78 (0.53, 1.15) 0.207

	Q4
	0.34 (0.22, 0.52) <0.001
	0.62 (0.39, 0.97) 0.037
	0.63 (0.39, 1.02) 0.062

	CKM Stage 3
	
	
	

	Per 1 unit
	0.80 (0.75, 0.85) <0.001
	0.85 (0.78, 0.93) <0.001
	0.83 (0.75, 0.91) <0.001

	eGDR index(quartiles)
	
	
	

	Q1
	Reference
	Reference
	Reference

	Q2
	0.65 (0.45, 0.94) 0.023
	0.60 (0.41, 0.87) 0.006
	0.60 (0.40, 0.88) 0.009

	Q3
	0.61 (0.42, 0.89) 0.010
	0.76 (0.52, 1.12) 0.162
	0.70 (0.46, 1.05) 0.080

	Q4
	0.16 (0.09, 0.29) <0.001
	0.40 (0.21, 0.76) 0.004
	0.33 (0.16, 0.66) 0.002

	CKM Stage 4
	
	
	

	Per 1 unit
	0.96 (0.90, 1.02) 0.183
	0.96 (0.89, 1.03) 0.231
	0.94 (0.87, 1.02) 0.125

	eGDR index(quartiles)
	
	
	

	Q1
	Reference
	Reference
	Reference

	Q2
	0.88 (0.64, 1.22) 0.447
	0.77 (0.55, 1.06) 0.110
	0.73 (0.52, 1.02) 0.066

	Q3
	1.10 (0.80, 1.50) 0.556
	0.95 (0.69, 1.30) 0.747
	0.89 (0.64, 1.24) 0.488

	Q4
	0.88 (0.63, 1.22) 0.437
	0.92 (0.66, 1.28) 0.620
	0.82 (0.57, 1.19) 0.296


CI confidence interval; HR hazard ratio; eGDR estimated glucose disposal rate; CVD  cardiovascular disease; SBP  systolic blood pressure; DBP diastolic blood pressure; HDL-C high-density lipoprotein cholesterol; LDL-C  low density lipoprotein cholesterol; TG triglyceride; PLT platelets; Scr serum creatinine；CKM, cardiovascular-kidney-metabolic
Model 1: no covariates were adjusted for
Model 2: Adjusted for age, gender and race
Model 3: Adjusted for age, gender and race, education, marital status, smoking status, drinking status, SBP, DBP, HDL-c, LDL-c, TG, PLT, Scr
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