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Table S1. Associations of insulin resistance-fatty liver/fibrosis indices with CVD 

mortality in individuals with Cardiovascular-Kidney-Metabolic syndrome stages 0–3 in 

the UK Biobank. 

Variable Range N (events) Model 1 Model 2 

HR (95% CI) P value HR (95% CI) P value 

TyG       

Q1 6.3–8.3 64,925 (901) 1 Ref 1 Ref 

Q2 8.3–8.7 64,925 (1206) 1.04 (0.95,1.13) 0.412 1.01 (0.93,1.10) 0.806 

Q3 8.7–9.1 64,924 (1510) 1.16 (1.07,1.26) <0.001 1.07 (0.99,1.16) 0.106 

Q4 9.1–12.5 64,925 (1929) 1.43 (1.32,1.55) <0.001 1.18 (1.09,1.28) <0.001 

TyG-FLI       

Q1 1.4–160.7 64,925 (614) 1 Ref 1 Ref 

Q2 160.7–384.9 64,925 (1130) 1.24 (1.13,1.37) <0.001 1.18 (1.06,1.30) 0.002 

Q3 384.9–658.8 64,924 (1483) 1.42 (1.29,1.57) <0.001 1.23 (1.11,1.36) <0.001 

Q4 658.8–1180.6 64,925 (2319) 2.27 (2.07,2.50) <0.001 1.69 (1.54,1.87) <0.001 

TyG-HSI       

Q1 147–263.6 64,925 (972) 1 Ref 1 Ref 

Q2 263.6–299.2 64,925 (1206) 1.03 (0.95,1.12) 0.505 0.98 (0.90,1.06) 0.613 

Q3 299.2–343.4 64,924 (1412) 1.14 (1.05,1.23) 0.002 1.00 (0.92,1.08) 0.920 

Q4 343.4–826 64,925 (1956) 1.73 (1.60,1.87) <0.001 1.31 (1.21,1.42) <0.001 

TyG-LRS       

Q1 0.9–36.4 64,925 (630) 1 Ref 1 Ref 

Q2 36.4–41.4 64,925 (937) 1.05 (0.94,1.16) 0.383 1.02 (0.92,1.13) 0.735 

Q3 41.4–47.6 64,924 (1449) 1.21 (1.09,1.34) <0.001 1.12 (1.01,1.24) 0.030 

Q4 47.6–290.5 64,925 (2530) 1.77 (1.60,1.95) <0.001 1.34 (1.21,1.48) <0.001 

CMI       

Q1 0–0.3 64,925 (830) 1 Ref 1 Ref 

Q2 0.3–0.5 64,925 (1140) 1.04 (0.95,1.14) 0.356 1.01 (0.92,1.10) 0.914 

Q3 0.5–0.9 64,924 (1547) 1.25 (1.15,1.36) <0.001 1.13 (1.04,1.23) 0.005 

Q4 0.9–14.7 64,925 (2029) 1.57 (1.44,1.71) <0.001 1.30 (1.19,1.41) <0.001 

CMI-FLI       

Q1 0–6.3 64,925 (653) 1 Ref 1 Ref 

Q2 6.3–23.6 64,925 (1158) 1.21 (1.10,1.34) <0.001 1.14 (1.03,1.25) 0.011 

Q3 23.6–63.2 64,924 (1596) 1.47 (1.34,1.62) <0.001 1.26 (1.15,1.39) <0.001 

Q4 63.2–1343.3 64,925 (2139) 1.96 (1.79,2.15) <0.001 1.50 (1.37,1.65) <0.001 

CMI-HSI       

Q1 0.5–10.2 64,925 (846) 1 Ref 1 Ref 

Q2 10.2–18.7 64,925 (1139) 1.03 (0.94,1.13) 0.500 0.99 (0.90,1.08) 0.750 

Q3 18.7–34.6 64,924 (1517) 1.21 (1.11,1.32) <0.001 1.09 (1.00,1.19) 0.049 

Q4 34.6–569.7 64,925 (2044) 1.63 (1.50,1.77) <0.001 1.30 (1.20,1.42) <0.001 

Continued on next page 
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Variable Range N (events) Model 1 Model 2 

   HR (95% CI) P value HR (95% CI) P value 

CMI-LRS       

Q1 0–1.4 64,925 (698) 1 Ref 1 Ref 

Q2 1.4–2.6 64,925 (1110) 1.15 (1.04,1.26) 0.005 1.09 (0.99,1.19) 0.095 

Q3 2.6–4.7 64,924 (1494) 1.32 (1.20,1.44) <0.001 1.17 (1.06,1.28) 0.001 

Q4 4.7–148.8 64,925 (2244) 1.83 (1.67,2.00) <0.001 1.42 (1.29,1.56) <0.001 

FLI        

Non-FLD 0.2–30.0 95,776 (1126) 1 Ref 1 Ref 

Grade 1-FLD 30.0–60.0 68,870 (1361) 1.16 (1.07,1.25) <0.001 1.06 (0.98,1.15) 0.132 

Grade 2-FLD 60.0–100.0 95,053 (3059) 1.82 (1.69,1.95) <0.001 1.42 (1.31,1.53) <0.001 

HSI       

Non-FLD 17.8–36.0 158,815 (2907) 1 Ref 1 Ref 

FLD 36.0–86.2 100,884 (2639) 1.44 (1.37,1.52) <0.001 1.20 (1.13,1.27) <0.001 

LRS       

Low risk 0.1–6.0 229,593 (4094) 1 Ref 1 Ref 

Medium risk 6.0–10.0 28,273 (1274) 1.62 (1.52,1.73) <0.001 1.26 (1.18,1.36) <0.001 

High risk 10.0–28.9 1833 (178) 4.78 (4.11,5.56) <0.001 2.80 (2.38,3.28) <0.001 

Note: Model 1: adjusted for sex, age, race. Model 2: adjusted for sex, age, race, education level, Townsend index, smoking status, daily 

alcohol consumption, hypertension, dyslipidemia, antihypertensive, antidiabetic, lipid-lowering medications. FLI: < 30: Non-FLD, 30–

60: Grade 1-FLD, ≥ 60: Grade 2-FLD; HSI: < 36: Non-FLD, ≥ 36: FLD; LRS: < 6: Low risk, 6–10: Medium risk, ≥ 10: High risk. P-

values less than 0.05 (p < 0.05) were considered significant. Abbreviations: CVD = Cardiovascular Disease, FLD = Fatty Liver Disease, 

Ref = reference, Q = quartile, N = number, TyG = triglyceride-glucose, CMI = Cardiometabolic Index, FLI = Fatty Liver Index, HIS = 

Hepatic Steatosis Index, LRS = LiverRisk Score, HR = hazard ratio, CI = confidence interval. 
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Table S2. Associations of insulin resistance-fatty liver/fibrosis indices with MACE in 

individuals with Cardiovascular-Kidney-Metabolic syndrome stages 0–3 in the UK Biobank. 

Variable Range N (events) Model 1 Model 2 

HR (95% CI) P value HR (95% CI) P value 

TyG       

Q1 6.3–8.3 64,925 (3950) 1 Ref 1 Ref 

Q2 8.3–8.7 64,925 (5149) 1.07 (1.02,1.11) 0.002 1.01 (0.97,1.05) 0.607 

Q3 8.7–9.1 64,924 (6462) 1.23 (1.18,1.28) <0.001 1.07 (1.03,1.12) 0.001 

Q4 9.1–12.5 64,925 (8294) 1.54 (1.48,1.60) <0.001 1.21 (1.16,1.25) <0.001 

TyG-FLI       

Q1 1.4–160.7 64,925 (2881) 1 Ref 1 Ref 

Q2 160.7–384.9 64,925 (5045) 1.31 (1.25,1.38) <0.001 1.20 (1.15,1.26) <0.001 

Q3 384.9–658.8 64,924 (6768) 1.60 (1.53,1.67) <0.001 1.33 (1.27,1.39) <0.001 

Q4 658.8–1180.6 64,925 (9161) 2.22 (2.12,2.32) <0.001 1.60 (1.53,1.68) <0.001 

TyG-HSI       

Q1 147–263.6 64,925 (3952) 1 Ref 1 Ref 

Q2 263.6–299.2 64,925 (5216) 1.14 (1.10,1.19) <0.001 1.05 (1.01,1.09) 0.027 

Q3 299.2–343.4 64,924 (6430) 1.35 (1.30,1.40) <0.001 1.15 (1.10,1.20) <0.001 

Q4 343.4–826 64,925 (8257) 1.87 (1.80,1.94) <0.001 1.39 (1.33,1.44) <0.001 

TyG-LRS       

Q1 0.9–36.4 64,925 (3328) 1 Ref 1 Ref 

Q2 36.4–41.4 64,925 (4683) 1.06 (1.02,1.11) 0.007 1.07 (1.02,1.12) 0.003 

Q3 41.4–47.6 64,924 (6564) 1.18 (1.13,1.23) <0.001 1.13 (1.08,1.19) <0.001 

Q4 47.6–290.5 64,925 (9280) 1.47 (1.40,1.53) <0.001 1.22 (1.16,1.28) <0.001 

CMI       

Q1 0–0.3 64,925 (3471) 1 Ref 1 Ref 

Q2 0.3–0.5 64,925 (5045) 1.19 (1.14,1.24) <0.001 1.10 (1.06,1.15) <0.001 

Q3 0.5–0.9 64,924 (6725) 1.45 (1.39,1.51) <0.001 1.23 (1.18,1.29) <0.001 

Q4 0.9–14.7 64,925 (8614) 1.81 (1.73,1.88) <0.001 1.38 (1.32,1.44) <0.001 

CMI-FLI       

Q1 0–6.3 64,925 (2968) 1 Ref 1 Ref 

Q2 6.3–23.6 64,925 (5046) 1.29 (1.23,1.35) <0.001 1.17 (1.12,1.23) <0.001 

Q3 23.6–63.2 64,924 (6903) 1.62 (1.55,1.69) <0.001 1.34 (1.28,1.40) <0.001 

Q4 63.2–1343.3 64,925 (8938) 2.11 (2.01,2.20) <0.001 1.53 (1.46,1.60) <0.001 

CMI-HSI       

Q1 0.5–10.2 64,925 (3491) 1 Ref 1 Ref 

Q2 10.2–18.7 64,925 (4996) 1.17 (1.12,1.23) <0.001 1.08 (1.03,1.13) 0.001 

Q3 18.7–34.6 64,924 (6693) 1.44 (1.38,1.50) <0.001 1.22 (1.17,1.28) <0.001 

Q4 34.6–569.7 64,925 (8675) 1.87 (1.80,1.95) <0.001 1.40 (1.34,1.46) <0.001 

Continued on next page 
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Variable Range N (events) Model 1 Model 2 

   HR (95% CI) P value HR (95% CI) P value 

CMI-LRS       

Q1 0–1.4 64,925 (3108) 1 Ref 1 Ref 

Q2 1.4–2.6 64,925 (4978) 1.27 (1.21,1.33) <0.001 1.17 (1.11,1.22) <0.001 

Q3 2.6–4.7 64,924 (6682) 1.52 (1.45,1.59) <0.001 1.28 (1.23,1.34) <0.001 

Q4 4.7–148.8 64,925 (9087) 1.97 (1.88,2.06) <0.001 1.46 (1.39,1.52) <0.001 

FLI        

Non-FLD 0.2–30.0 95,776 (5114) 1 Ref 1 Ref 

Grade 1-FLD 30.0–60.0 68,870 (6230) 1.29 (1.24,1.34) <0.001 1.15 (1.11,1.20) <0.001 

Grade 2-FLD 60.0–100.0 95,053 (12,511) 1.84 (1.78,1.91) <0.001 1.41 (1.36,1.46) <0.001 

HSI       

Non-FLD 17.8–36.0 158,815 (12,376) 1 Ref 1 Ref 

FLD 36.0–86.2 100,884 (11,479) 1.48 (1.44,1.52) <0.001 1.24 (1.21,1.28) <0.001 

LRS       

Low risk 0.1–6.0 229,593 (19,050) 1 Ref 1 Ref 

Medium risk 6.0–10.0 28,273 (4389) 1.32 (1.27,1.36) <0.001 1.11 (1.07,1.15) <0.001 

High risk 10.0–28.9 1833 (416) 2.54 (2.30,2.80) <0.001 1.76 (1.59,1.94) <0.001 

Note: Model 1: adjusted for sex, age, race. Model 2: adjusted for sex, age, race, education level, Townsend index, smoking status, daily 

alcohol consumption, hypertension, dyslipidemia, antihypertensive, antidiabetic, lipid-lowering medications. FLI: < 30: Non-FLD, 30–

60: Grade 1-FLD, ≥ 60: Grade 2-FLD; HSI: < 36: Non-FLD, ≥ 36: FLD; LRS: < 6: Low risk, 6–10: Medium risk, ≥ 10: High risk. P-

values less than 0.05 (p < 0.05) were considered significant. Abbreviations: MACE = major adverse cardiovascular events, FLD = Fatty 

Liver Disease, Ref = reference, Q = quartile, N = number, TyG = triglyceride-glucose, CMI = Cardiometabolic Index, FLI = Fatty Liver 

Index, HIS = Hepatic Steatosis Index, LRS = Liver Risk Score, HR = hazard ratio, CI = confidence interval. 
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Table S3. Associations of insulin resistance-fatty liver/fibrosis indices with CVD 

mortality in individuals with Cardiovascular-Kidney-Metabolic syndrome stages 0–3 in 

the NHANES. 

Variable Range N (events) Model 1 Model 2 

HR (95% CI) P value HR (95% CI) P value 

TyG       

Q1 5.6–8.3 1702 (61) 1 Ref 1 Ref 

Q2 8.3–8.7 1701 (110) 1.27 (0.93,1.74) 0.138 1.22 (0.88,1.67) 0.231 

Q3 8.7–9.1 1701 (95) 1.12 (0.81,1.55) 0.492 1.05 (0.75,1.47) 0.765 

Q4 9.1–12 1702 (131) 1.64 (1.20,2.24) 0.002 1.46 (1.05,2.01) 0.023 

TyG-FLI       

Q1 5.9–229 1702 (94) 1 Ref 1 Ref 

Q2 229.2–481.9 1701 (109) 1.07 (0.81,1.42) 0.612 1.06 (0.81,1.41) 0.660 

Q3 482–735 1701 (89) 0.94 (0.70,1.26) 0.697 0.89 (0.66,1.19) 0.425 

Q4 735–1187.7 1702 (105) 1.51 (1.13,2.01) 0.005 1.34 (1.00,1.79) 0.051 

TyG-HSI       

Q1 159.9–281.6 1702 (106) 1 Ref 1 Ref 

Q2 281.6–325.1 1701 (109) 1.10 (0.84,1.45) 0.469 1.10 (0.84,1.44) 0.482 

Q3 325.1–379.8 1701 (85) 1.04 (0.78,1.39) 0.806 0.97 (0.73,1.31) 0.862 

Q4 379.8–710.6 1702 (97) 1.61 (1.20,2.15) 0.001 1.44 (1.07,1.94) 0.016 

TyG-LRS       

Q1 20.7–40.7 1702 (58) 1 Ref 1 Ref 

Q2 40.7–46.5 1701 (88) 0.97 (0.69,1.37) 0.883 1.01 (0.72,1.42) 0.960 

Q3 46.5–53.7 1701 (109) 1.09 (0.78,1.53) 0.618 1.15 (0.81,1.64) 0.427 

Q4 53.7–332.7 1702 (142) 1.74 (1.25,2.42) 0.001 1.79 (1.25,2.55) 0.001 

CMI       

Q1 0–0.3 1702 (75) 1 Ref 1 Ref 

Q2 0.3–0.6 1701 (110) 1.03 (0.77,1.38) 0.845 0.94 (0.70,1.27) 0.690 

Q3 0.6–1 1701 (100) 0.98 (0.73,1.33) 0.904 0.87 (0.64,1.18) 0.360 

Q4 1–9.9 1702 (112) 1.28 (0.95,1.73) 0.109 1.06 (0.78,1.44) 0.713 

CMI-FLI       

Q1 0–10 1702 (75) 1 Ref 1 Ref 

Q2 10–29.9 1701 (123) 1.51 (1.13,2.02) 0.005 1.48 (1.11,1.97) 0.008 

Q3 29.9–69.9 1701 (89) 1.10 (0.81,1.50) 0.533 1.03 (0.76,1.41) 0.838 

Q4 69.9–986.5 1702 (110) 1.66 (1.22,2.24) 0.001 1.44 (1.06,1.96) 0.020 

CMI-HSI       

Q1 1.2–11.8 1702 (75) 1 Ref 1 Ref 

Q2 11.8–21.2 1701 (124) 1.40 (1.05,1.86) 0.023 1.33 (0.99,1.77) 0.056 

Q3 21.2–38.9 1701 (88) 1.02 (0.74,1.39) 0.917 0.93 (0.68,1.27) 0.651 

Q4 38.9–421.1 1702 (110) 1.58 (1.16,2.13) 0.003 1.33 (0.98,1.81) 0.071 

Continued on next page 
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Variable Range N (events) Model 1 Model 2 

   HR (95% CI) P value HR (95% CI) P value 

CMI-LRS       

Q1 0.2–1.7 1702 (72) 1 Ref 1 Ref 

Q2 1.7–3 1701 (102) 1.02 (0.75,1.38) 0.921 0.94 (0.69,1.27) 0.678 

Q3 3–5.5 1701 (102) 1.00 (0.74,1.36) 0.997 0.90 (0.66,1.22) 0.489 

Q4 5.5–103.4 1702 (121) 1.38 (1.02,1.87) 0.037 1.16 (0.85,1.59) 0.338 

FLI        

Non-FLD 0.85–30.0 1897 (106) 1 Ref 1 Ref 

Grade 1-FLD 30.0–60.0 1802 (118) 1.10 (0.85,1.44) 0.459 1.08 (0.83,1.41) 0.550 

Grade 2-FLD 60.0–100.0 3107 (173) 1.21 (0.94,1.54) 0.138 1.10 (0.86,1.41) 0.448 

HSI       

Non-FLD 20.0–36.0 2900 (196) 1 Ref 1 Ref 

FLD 36.0–78.0 3906 (201) 1.17 (0.95,1.44) 0.137 1.09 (0.89,1.34) 0.415 

LRS       

Low risk 2.3–6.0 4946 (248) 1 Ref 1 Ref 

Medium risk 6.0–10.0 1742 (140) 1.50 (1.20,1.87) <0.001 1.52 (1.20,1.94) 0.001 

High risk 10.0–33.9 118 (9) 2.14 (1.09,4.19) 0.026 1.92 (0.98,3.78) 0.057 

Note: Model 1: adjusted for sex, age, race. Model 2: adjusted for sex, age, race, education level, income level, smoking status, daily 

alcohol consumption, hypertension, TC. FLI: < 30: Non-FLD, 30–60: Grade 1-FLD, ≥ 60: Grade 2-FLD; HSI: < 36: Non-FLD, ≥ 36: 

FLD; LRS: < 6: Low risk, 6–10: Medium risk, ≥ 10: High risk. P-values less than 0.05 (p < 0.05) were considered significant. 

Abbreviations: CVD = Cardiovascular Disease, NHANES = National Health and Nutrition Examination Survey, FLD = Fatty Liver 

Disease, Ref = reference, Q = quartile, N = number, TyG = triglyceride-glucose, CMI = Cardiometabolic Index, FLI = Fatty Liver Index, 

HIS = Hepatic Steatosis Index, LRS = Liver Risk Score, HR = hazard ratio, CI = confidence interval, TC = Total cholesterol. 
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Table S4. Associations of insulin resistance-fatty liver/fibrosis indices with all-cause 

mortality in individuals with Cardiovascular-Kidney-Metabolic syndrome stages 0–3 in 

the NHANES. 

Variable Range N (events) Model 1 Model 2 

HR (95% CI) P value HR (95% CI) P value 

TyG       

Q1 5.6–8.3 1702 (232) 1 Ref 1 Ref 

Q2 8.3–8.7 1701 (337) 1.01 (0.86,1.20) 0.870 1.00 (0.84,1.18) 0.985 

Q3 8.7–9.1 1701 (358) 1.05 (0.89,1.24) 0.581 1.01 (0.85,1.20) 0.920 

Q4 9.1–12 1702 (447) 1.35 (1.15,1.59) <0.001 1.25 (1.06,1.48) 0.009 

TyG-FLI       

Q1 5.9–229 1702 (336) 1 Ref 1 Ref 

Q2 229.2–481.9 1701 (344) 0.94 (0.81,1.09) 0.414 0.93 (0.80,1.09) 0.372 

Q3 482–735 1701 (338) 0.97 (0.84,1.13) 0.731 0.92 (0.79,1.08) 0.314 

Q4 735–1187.7 1702 (356) 1.30 (1.12,1.52) 0.001 1.18 (1.01,1.38) 0.040 

TyG-HSI       

Q1 159.9–281.6 1702 (404) 1 Ref 1 Ref 

Q2 281.6–325.1 1701 (344) 0.87 (0.75,1.01) 0.062 0.87 (0.76,1.01) 0.067 

Q3 325.1–379.8 1701 (323) 0.95 (0.82,1.10) 0.513 0.90 (0.77,1.04) 0.152 

Q4 379.8–710.6 1702 (303) 1.13 (0.97,1.33) 0.117 1.03 (0.87,1.20) 0.753 

TyG-LRS       

Q1 20.7–40.7 1702 (217) 1 Ref 1 Ref 

Q2 40.7–46.5 1701 (302) 0.95 (0.79,1.13) 0.541 0.95 (0.79,1.14) 0.571 

Q3 46.5–53.7 1701 (396) 1.12 (0.94,1.34) 0.196 1.13 (0.94,1.35) 0.207 

Q4 53.7–332.7 1702 (459) 1.55 (1.30,1.84) <0.001 1.44 (1.19,1.74) <0.001 

CMI       

Q1 0–0.3 1702 (252) 1 Ref 1 Ref 

Q2 0.3–0.6 1701 (366) 1.05 (0.89,1.23) 0.572 0.98 (0.83,1.16) 0.825 

Q3 0.6–1 1701 (336) 0.96 (0.81,1.13) 0.610 0.86 (0.73,1.02) 0.088 

Q4 1–9.9 1702 (420) 1.33 (1.13,1.56) 0.001 1.14 (0.97,1.35) 0.118 

CMI-FLI       

Q1 0–10 1702 (299) 1 Ref 1 Ref 

Q2 10–29.9 1701 (347) 1.06 (0.91,1.24) 0.429 1.03 (0.89,1.21) 0.667 

Q3 29.9–69.9 1701 (344) 1.04 (0.89,1.21) 0.665 0.97 (0.83,1.14) 0.717 

Q4 69.9–986.5 1702 (384) 1.32 (1.13,1.54) 0.001 1.17 (1.00,1.37) 0.057 

CMI-HSI       

Q1 1.2–11.8 1702 (281) 1 Ref 1 Ref 

Q2 11.8–21.2 1701 (375) 1.12 (0.96,1.31) 0.147 1.06 (0.91,1.24) 0.458 

Q3 21.2–38.9 1701 (335) 0.99 (0.84,1.16) 0.858 0.90 (0.77,1.06) 0.223 

Q4 38.9–421.1 1702 (383) 1.32 (1.13,1.54) 0.001 1.14 (0.97,1.34) 0.123 

Continued on next page 
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Variable Range N (events) Model 1 Model 2 

   HR (95% CI) P value HR (95% CI) P value 

CMI-LRS       

Q1 0.2–1.7 1702 (230) 1 Ref 1 Ref 

Q2 1.7–3 1701 (347) 1.11 (0.93,1.31) 0.241 1.03 (0.87,1.22) 0.725 

Q3 3–5.5 1701 (361) 1.09 (0.92,1.29) 0.296 0.99 (0.83,1.17) 0.902 

Q4 5.5–103.4 1702 (436) 1.47 (1.25,1.74) <0.001 1.26 (1.06,1.49) 0.007 

FLI        

Non-FLD 0.85–30.0 1897 (379) 1 Ref 1 Ref 

Grade 1-FLD 30.0–60.0 1802 (380) 0.99 (0.85,1.14) 0.838 0.97 (0.84,1.12) 0.670 

Grade 2-FLD 60.0–100.0 3107 (615) 1.13 (0.99,1.29) 0.060 1.05 (0.92,1.20) 0.482 

HSI       

Non-FLD 20.0–36.0 2900 (709) 1 Ref 1 Ref 

FLD 36.0–78.0 3906 (665) 1.00 (0.90,1.12) 0.992 0.93 (0.83,1.04) 0.209 

LRS       

Low risk 2.3–6.0 4946 (878) 1 Ref 1 Ref 

Medium risk 6.0–10.0 1742 (464) 1.43 (1.27,1.61) <0.001 1.34 (1.18,1.53) <0.001 

High risk 10.0–33.9 118 (32) 2.17 (1.52,3.10) <0.001 1.86 (1.30,2.66) 0.001 

Note: Model 1: adjusted for sex, age, race. Model 2: adjusted for sex, age, race, education level, income level, smoking status, daily 

alcohol consumption, hypertension, TC. FLI: < 30: Non-FLD, 30–60: Grade 1-FLD, ≥ 60: Grade 2-FLD; HSI: < 36: Non-FLD, ≥ 36: 

FLD; LRS: < 6: Low risk, 6–10: Medium risk, ≥ 10: High risk. P-values less than 0.05 (p < 0.05) were considered significant. 

Abbreviations: CVD = Cardiovascular Disease, NHANES = National Health and Nutrition Examination Survey, FLD = Fatty Liver 

Disease, Ref = reference, Q = quartile, N = number, TyG = triglyceride-glucose, CMI = Cardiometabolic Index, FLI = Fatty Liver Index, 

HIS = Hepatic Steatosis Index, LRS = Liver Risk Score, HR = hazard ratio, CI = confidence interval, TC = Total cholesterol. 

Table S5. AUC of 10-year time ROC of insulin resistance-fatty liver/fibrosis for 

Cardiovascular Disease Risk Prediction. 

Variables CKM 0 CKM 3 

CVD mortality MACE CVD mortality MACE 

TyG 0.795 0.769 0.730 0.678 

TyG + FLI 0.799 0.772 0.736 0.683 

TyG + HSI 0.795 0.769 0.735 0.682 

TyG + LRS 0.802 0.771 0.740 0.680 

CMI 0.795 0.770 0.730 0.678 

CMI + FLI 0.799 0.772 0.736 0.683 

CMI + HSI 0.795 0.770 0.734 0.681 

CMI + LRS 0.802 0.773 0.741 0.680 

Note: Model: Adjusted for sex, age, race. Abbreviations: CVD = Cardiovascular Disease, FLD = Fatty Liver Disease, Ref = reference, 

Q = quartile, N = number, TyG = triglyceride-glucose, CMI = Cardiometabolic Index, FLI = Fatty Liver Index, HIS = Hepatic Steatosis 

Index, LRS = LiverRisk Score, HR = hazard ratio, CI = confidence interval. 
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Table S6. Concordance Index (C-index) and Its 95% Confidence Interval of insulin 

resistance-fatty liver/fibrosis for Cardiovascular Disease Risk Prediction. 

Variables C index (95%CI) C index (95%CI) 

CVD mortality MACE 

TyG 0.749 (0.743–0.755) 0.700 (0.697–0.703) 

TyG + FLI 0.757 (0.751–0.763) 0.707 (0.704–0.710) 

TyG + HSI 0.754 (0.748–0.760) 0.706 (0.703–0.709) 

TyG + LRS 0.757 (0.751–0.763) 0.702 (0.699–0.705) 

CMI 0.750 (0.744–0.756) 0.701 (0.698–0.704) 

CMI + FLI 0.757 (0.751–0.763) 0.708 (0.705–0.711) 

CMI + HSI 0.754 (0.748–0.760) 0.706 (0.703–0.709) 

CMI + LRS 0.759 (0.753–0.765) 0.703 (0.700–0.706) 

Note: Model: Adjusted for sex, age, race. Abbreviations: CVD = Cardiovascular Disease, FLD = Fatty Liver Disease, Ref = reference, 

Q = quartile, N = number, TyG = triglyceride-glucose, CMI = Cardiometabolic Index, FLI = Fatty Liver Index, HIS = Hepatic Steatosis 

Index, LRS = LiverRisk Score, HR = hazard ratio, CI = confidence interval. 
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Table S7. Joint associations of insulin resistance and fatty liver/fibrosis indices with 

cardiovascular events in individuals with Cardiovascular-Kidney-Metabolic syndrome 

stages 0–3 in the UK Biobank. 

Variable N (events) HR (95% CI) P value P for interaction 

CVD mortality 

TyG+FLI    0.619 

low-index&low-TyG 97,546 (1204) 1 Ref  

high-index&high-TyG 97,545 (2897) 1.33 (1.23,1.42) <0.001  

low-index&high-TyG 32,304 (542) 1.08 (0.97,1.19) 0.156  

high-index&low-TyG 32,304 (903) 1.35 (1.23,1.47) <0.001  

TyG+HSI    0.009 

low-index&low-TyG 84,792 (1224) 1 Ref  

high-index&high-TyG 84,791 (2362) 1.23 (1.15,1.32) <0.001  

low-index&high-TyG 45,058 (1077) 1.12 (1.03,1.21) 0.008  

high-index&low-TyG 45,058 (883) 1.16 (1.06,1.26) 0.001  

TyG+LRS    0.003 

low-index&low-TyG 75,536 (733) 1 Ref  

high-index&high-TyG 75,535 (2546) 1.34 (1.22,1.47) <0.001  

low-index&high-TyG 54,314 (893) 1.20 (1.09,1.33) <0.001  

high-index&low-TyG 54,314 (1374) 1.24 (1.12,1.36) <0.001  

CMI+FLI    0.147 

low-index&low-CMI 104,963 (1287) 1 Ref  

high-index&high-CMI 104,962 (3117) 1.37 (1.28,1.47) <0.001  

low-index&high-CMI 24,887 (459) 1.20 (1.08,1.34) 0.001  

high-index&low-CMI 24,887 (683) 1.34 (1.22,1.47) <0.001  

CMI+HSI    0.015 

low-index&low-CMI 90,492 (1280) 1 Ref  

high-index&high-CMI 90,491 (2555) 1.28 (1.19,1.37) <0.001  

low-index&high-CMI 39,358 (1021) 1.18 (1.08,1.28) <0.001  

high-index&low-CMI 39,358 (690) 1.09 (1.00,1.20) 0.060  

CMI+LRS    <0.001 

low-index&low-CMI 77,520 (704) 1 Ref  

high-index&high-CMI 77,519 (2654) 1.49 (1.36,1.64) <0.001  

low-index&high-CMI 52,330 (922) 1.40 (1.26,1.54) <0.001  

high-index&low-CMI 52,330 (1266) 1.32 (1.20,1.46) <0.001  

MACE 

TyG+FLI    0.100 

low-index&low-TyG 97,546 (5481) 1 Ref  

high-index&high-TyG 97,545 (12,339) 1.33 (1.28,1.38) <0.001  

low-index&high-TyG 32,304 (2417) 1.06 (1.01,1.11) 0.028  

high-index&low-TyG 32,304 (3618) 1.32 (1.27,1.38) <0.001  

Continued on next page 
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Variable N (events) HR (95% CI) P value P for interaction 

CVD mortality     

TyG+HSI    0.864 

low-index&low-TyG 84,792 (5271) 1 Ref  

high-index&high-TyG 84,791 (10,326) 1.29 (1.25,1.33) <0.001  

low-index&high-TyG 45,058 (4430) 1.09 (1.05,1.14) <0.001  

high-index&low-TyG 45,058 (3828) 1.19 (1.15,1.25) <0.001  

TyG+LRS    <0.001 

low-index&low-TyG 75,536 (3729) 1 Ref  

high-index&high-TyG 75,535 (10,009) 1.24 (1.19,1.29) <0.001  

low-index&high-TyG 54,314 (4747) 1.24 (1.18,1.29) <0.001  

high-index&low-TyG 54,314 (5370) 1.15 (1.10,1.21) <0.001  

CMI+FLI    <0.001 

low-index&low-CMI 104,963 (5834) 1 Ref  

high-index&high-CMI 104,962 (13,275) 1.38 (1.33,1.42) <0.001  

low-index&high-CMI 24,887 (2064) 1.19 (1.13,1.25) <0.001  

high-index&low-CMI 24,887 (2682) 1.31 (1.25,1.37) <0.001  

CMI+HSI    0.013 

low-index&low-CMI 90,492 (5479) 1 Ref  

high-index&high-CMI 90,491 (11,117) 1.35 (1.30,1.39) <0.001  

low-index&high-CMI 39,358 (4222) 1.17 (1.13,1.22) <0.001  

high-index&low-CMI 39,358 (3037) 1.15 (1.10,1.21) <0.001  

CMI+LRS    <0.001 

low-index&low-CMI 77,520 (3657) 1 Ref  

high-index&high-CMI 77,519 (10,520) 1.36 (1.30,1.42) <0.001  

low-index&high-CMI 52,330 (4819) 1.38 (1.32,1.44) <0.001  

high-index&low-CMI 52,330 (4859) 1.19 (1.14,1.25) <0.001  

Note: Model: adjusted for sex, age, race, education level, Townsend index, smoking status, daily alcohol consumption, hypertension, 

dyslipidemia, antihypertensive, antidiabetic, lipid-lowering medications. P-values less than 0.05 (p < 0.05) were considered significant. 

Abbreviations: CVD = Cardiovascular Disease, MACE = major adverse cardiovascular events, Ref = reference, Q = quartile, N = number, 

TyG = triglyceride-glucose, CMI = Cardiometabolic Index, FLI = Fatty Liver Index, HIS = Hepatic Steatosis Index, LRS = Liver Risk 

Score, HR = hazard ratio, CI = confidence interval. 
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Table S8. Associations of insulin resistance-fatty liver/fibrosis indices with CVD mortality and MACE in individuals with Cardiovascular-

Kidney-Metabolic syndrome stages 0, 1, 2, 3 in the UK Biobank in model 2. 

 

Variable Stage 0 Stage 1 Stage 2 Stage 3 

MACE 

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value 

TyG_FLI         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 1.26 (1.10,1.44) 0.001 1.13 (1.02,1.25) 0.016 1.17 (1.11,1.23) <0.001 1.13 (1.06,1.20) <0.001 

T3 1.33 (1.16,1.52) <0.001 1.32 (1.20,1.46) <0.001 1.36 (1.30,1.43) <0.001 1.22 (1.14,1.30) <0.001 

TyG_HSI         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 0.98 (0.88,1.09) 0.677 1.02 (0.94,1.11) 0.628 1.10 (1.05,1.15) <0.001 1.03 (0.96,1.09) 0.446 

T3 1.02 (0.91,1.13) 0.78 1.16 (1.06,1.26) 0.001 1.25 (1.19,1.31) <0.001 1.12 (1.05,1.20) 0.001 

TyG_LRS         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 1.24 (1.09,1.41) 0.001 1.02 (0.92,1.12) 0.753 1.04 (0.99,1.09) 0.146 0.91 (0.85,0.98) 0.008 

T3 1.28 (1.12,1.47) <0.001 1.05 (0.95,1.17) 0.360 1.14 (1.08,1.21) <0.001 0.92 (0.86,0.99) 0.034 

CMI_FLI         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 1.27 (1.11,1.44) <0.001 1.08 (0.98,1.20) 0.107 1.20 (1.14,1.26) <0.001 1.13 (1.06,1.20) <0.001 

T3 1.34 (1.17,1.53) <0.001 1.29 (1.18,1.43) <0.001 1.37 (1.30,1.43) <0.001 1.19 (1.12,1.27) <0.001 

CMI_HSI         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 1.14 (1.02,1.28) 0.024 0.97 (0.88,1.06) 0.487 1.23 (1.17,1.29) <0.001 1.11 (1.04,1.19) 0.001 

T3 1.18 (1.05,1.32) 0.005 1.16 (1.07,1.27) 0.001 1.34 (1.28,1.41) <0.001 1.18 (1.10,1.25) <0.001 

Continued on next page 
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Variable Stage 0  Stage 1  Stage 2  Stage 3  

 MACE        

 HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value 

CMI_LRS         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 1.27 (1.12,1.44) <0.001 1.04 (0.94,1.14) 0.465 1.21 (1.15,1.27) <0.001 1.06 (1.00,1.13) 0.061 

T3 1.40 (1.24,1.59) <0.001 1.17 (1.07,1.29) 0.001 1.34 (1.27,1.40) <0.001 1.12 (1.06,1.20) <0.001 

 CVD Mortality 

TyG_FLI         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 1.22 (0.89,1.66) 0.223 1.13 (0.89,1.42) 0.314 1.04 (0.93,1.15) 0.507 1.00 (0.87,1.14) 0.982 

T3 1.35 (0.98,1.85) 0.063 1.33 (1.06,1.67) 0.014 1.40 (1.27,1.55) <0.001 1.28 (1.12,1.45) <0.001 

TyG_HSI         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 0.91 (0.72,1.15) 0.450 1.09 (0.90,1.33) 0.356 0.97 (0.89,1.07) 0.544 0.83 (0.72,0.95) 0.006 

T3 0.76 (0.60,0.98) 0.032 1.10 (0.90,1.34) 0.348 1.13 (1.03,1.24) 0.010 1.11 (0.97,1.27) 0.137 

TyG_LRS         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 1.01 (0.74,1.38) 0.948 0.93 (0.73,1.17) 0.521 1.04 (0.93,1.16) 0.503 0.81 (0.69,0.95) 0.008 

T3 1.25 (0.92,1.70) 0.149 0.92 (0.73,1.17) 0.515 1.22 (1.09,1.36) <0.001 0.96 (0.82,1.11) 0.574 

CMI_FLI         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 1.22 (0.90,1.65) 0.204 1.13 (0.90,1.41) 0.296 1.10 (0.99,1.21) 0.074 1.07 (0.94,1.22) 0.292 

T3 1.33 (0.98,1.81) 0.064 1.31 (1.05,1.64) 0.016 1.33 (1.21,1.46) <0.001 1.18 (1.03,1.34) 0.014 

Continued on next page 
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Variable Stage 0  Stage 1  Stage 2  Stage 3  

 MACE        

 HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value 

CMI_HSI         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 0.92 (0.71,1.18) 0.491 0.79 (0.65,0.98) 0.028 1.07 (0.97,1.18) 0.151 0.99 (0.88,1.13) 0.928 

T3 0.89 (0.70,1.14) 0.356 1.03 (0.85,1.25) 0.758 1.22 (1.11,1.34) <0.001 1.09 (0.96,1.24) 0.185 

CMI_LRS         

T1 1 Ref 1 Ref 1 Ref 1 Ref 

T2 1.19 (0.90,1.59) 0.221 0.96 (0.77,1.20) 0.717 1.09 (0.99,1.21) 0.087 1.04 (0.91,1.18) 0.570 

T3 1.20 (0.90,1.59) 0.222 1.15 (0.93,1.42) 0.210 1.24 (1.13,1.37) <0.001 1.13 (1.00,1.29) 0.055 

Note: Model 2: adjusted for sex, age, race, education level, Townsend index, smoking status, daily alcohol consumption, hypertension, dyslipidemia, antihypertensive, antidiabetic, lipid-lowering 

medications. P-values less than 0.05 (p < 0.05) were considered significant. Abbreviations: CVD = Cardiovascular Disease, FLD = Fatty Liver Disease, Ref = reference, Q = quartile, N = number, TyG = 

triglyceride-glucose, CMI = Cardiometabolic Index, FLI = Fatty Liver Index, HIS = Hepatic Steatosis Index, LRS = LiverRisk Score, HR = hazard ratio, CI = confidence interval.
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Figure S1. Flow chart of UK Biobank. 

 

Figure S2. Flow chart of NHANES. Abbreviations: NHANES=National Health and 

Nutrition Examination Survey. 
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Figure S3. Restricted cubic spline curve illustrating the associations of insulin resistance-

fatty liver/fibrosis indices with all-cause and CVD mortality in the NHANES. Note: The 

Model was adjusted for sex, age, race, education level, income level, smoking status, daily 

alcohol consumption, hypertension, TC. P-values less than 0.05 (p < 0.05) were considered 

significant. Abbreviations: NHANES = National Health and Nutrition Examination Survey, 

CVD = Cardiovascular Disease, Ref = reference, Q = quartile, N = number, TyG = 

triglyceride-glucose, CMI = Cardiometabolic Index, FLI = Fatty Liver Index, HIS = 

Hepatic Steatosis Index, LRS = Liver Risk Score, HR = hazard ratio, CI = confidence 

interval, TC = Total cholesterol. 
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Figure S4. Restricted cubic spline curve illustrating the associations of insulin resistance-

fatty liver/fibrosis indices with MACE and CVD mortality in the UK Biobank. Note: The 

model was adjusted for sex, age, race, education level, income level, smoking status, daily 

alcohol consumption, hypertension, TC. Abbreviations: CVD = Cardiovascular Disease, 

MACE = major adverse cardiovascular events, TyG = triglyceride-glucose, CMI = 

Cardiometabolic Index, FLI = Fatty Liver Index, HIS = Hepatic Steatosis Index, LRS = 

LiverRisk Score, HR = hazard ratio, TC = Total cholesterol. 
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Figure S5. Restricted cubic spline curve illustrating the associations of insulin resistance-

fatty liver/fibrosis indices with MACE and CVD mortality in the NHANES. Note: The 

model was adjusted for sex, age, race, education level, income level, smoking status, daily 

alcohol consumption, hypertension, TC. Abbreviations: CVD = Cardiovascular Disease, 

MACE = major adverse cardiovascular events, TyG = triglyceride-glucose, CMI = 

Cardiometabolic Index, FLI = Fatty Liver Index, HIS = Hepatic Steatosis Index, LRS = 

LiverRisk Score, HR = hazard ratio, TC = Total cholesterol. 
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Figure S6. Cumulative incidence of CVD mortality and MACE stratified by insulin 

resistance-fatty liver/fibrosis indices: A Kaplan-Meier analysis in the UK Biobank. Note: 

P-values less than 0.05 (p < 0.05) were considered significant. Abbreviations: CVD = 

Cardiovascular Disease, MACE = major adverse cardiovascular events, Ref = reference, 

Q = quartile, N = number, TyG = triglyceride-glucose, CMI = Cardiometabolic Index, FLI 

= Fatty Liver Index, HIS = Hepatic Steatosis Index, LRS = Liver Risk Score, HR = hazard 

ratio, CI = confidence interval. 
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