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Mean adventitial vasa vasorum density

Point P-value
Estimation (beta)

Gender (women) -0.206 0.005
GGT (UI/1) -0.001 0.106
BMI (kg/m?) 0.006 0.154
Systolic BP (mmHg) -0.027 0.154
¢-LDL (mg/dl) <0.001 0.195
Steatosis/Steatohepatitis -0.061 0.199
Age (years) 0.003 0.255
HbA1c (%) 0.042 0.291
AST (UI/T) 0.004 0.306
Triglycerides (mg/dl) <0.001 0.347
Fasting plasma glucose (mg/dl) -0.000 0.434
ALT (UI/T) -0.002 0.457

GGT, gamma-glutamyl aminotransferase; BMI, body mass index; BP, blood pressure; c-LDL,
low-density lipoprotein cholesterol; HbAlc, glycated hemoglobin; AST, aspartate
aminotransferase; ALT, alanine aminotransferase.
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Mean carotid intima-media thickness

Point Estimation P-value
Age (years) 0.008 0.001
Gender (women) -0.016 0.033
¢-LDL (mg/dl) 0.001 0.106
Fasting plasma glucose (mg/dl) -0.001 0.121
Triglycerides (mg/dl) <0.001 0.184
BMI (kg/m?) 0.004 0.277
VV mean (mm) -0.210 0.280
HbAIc (%) 0.041 0.299
Steatosis/Steatohepatitis -0.028 0.556
AST (UI/T) 0.001 0.718
GGT (UI/1) <0.001 ‘ 0.910
ALT (UI/T) <0.001 0.934
Systolic BP (mmHg) -0.003 0.945

c-LDL, low-density lipoprotein cholesterol; BMI, body mass index; V'V, vasa vasorum; HbAlc,
glycated hemoglobin; AST, aspartate aminotransferase; GGT, gamma-glutamyl
aminotransferase; ALT, alanine aminotransferase; BP, blood pressure.





OPS/images/fendo.2024.1376357/crossmark.jpg
©

2

i

|





OPS/images/fendo.2024.1376357/fendo-15-1376357-g001.jpg
Participants missing outcome
indicators of CAD, stroke,
and PAD (n=12,936)

TyG index tertiles 1
(n=2379)

Participants from the 1999-2004
NHANES data base (n=31,126)

Analysis cohort(n=7212)

TyG index tertiles 2
(n=2382)

Participants missing triglycerides
and fasting blood glucose
(n=11,518)

TyG index tertiles 3

(n=2451)
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Efrect T

type and study (year) (95% CI) Weight
T2DM

Jia (2022) _,_:L 0.07 (0.04, 0.10) 57.03
Li (2022) —_——— 0.12 (0.07, 0.17) 42.97
Subgroup, DL (I2 =72.2%, p=0.058) <> 0.09 (0.04, 0.14) 100.00
DBP

Jia (2022) *,0 0.05 (0.04, 0.05) 62.47
Li (2022) —0-%- 0.03 (0.01, 0.05) 37.53
Subgroup, DL (I2 =71.8%, p=0.059) <> 0.04 (0.02, 0.06) 100.00
Heterogeneity between groups: p = 0.083

=9 0 2
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Simple Nonalcoholic

steatosis steatohepatitis
(n=33) (n=11)
Age (years) 46.3 + 11.3 51.1 £9.6 0.884
Woman, n (%) 30 (90.9) | 3(27.2) 0.034
BMI (kg/m?) 453163 423162 0.086
Non-smoker, n (%) 10 (30.3) 6 (54.5) 0.975
Type 2 diabetes, 21 (63.6) 7 (63.6) 0.635
n (%)

Fasting plasma 104 (96 to 116) 114 (95 to 175) 0.349

glucose (mg/dl)

HbAlc (%) 5.7 (5.2 to 6.3) 6.9 (5.7 t0 7.9) 0.109

¢-LDL (mg/dl) 1104 + 33.0 104.5 + 33.8 0.307

Triglycerides 140 (106 142 (94 to 223) 0.550
(mg/dl) to 157)

Hypertension, n (%) 18 (54.5) 5 (45.4) 0.601
AST (UI/T) 21 (18 to 25) 22 (16 to 27) 0.817
ALT (UL/)) 27 (17 to 33) 23 (15 to 35) 0.455
GGT (UI/1) 29 (17 to 33) 30 (19 to 49) 0.870

Data are mean + SD, median (interquartile range) or n (percentage). BMI, body mass index;
HbAlc, glycated hemoglobin; ¢-LDL, low-density lipoprotein cholesterol; AST, aspartate
aminotransferase; ALT, alanine aminotransferase; GGT, gamma-glutamyl aminotransferase.
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Simple Nonalcoholic

steatosis steatohepatitis
(n=33) (n=11)
VV mean 0.759 + 0.104 0.780 + 0.043 0.702
VYV right 0.765 (0.693 0.762 (0.647 to 0.952) 0.654
to 0.850)
VV left 0.717 (0.639 0.678 (0.624 to 0.882) 0.935
to 0.783)
MT 0.702 + 0.140 0.775 £ 0.112 0.934

mean (mm)

cIMT 0.700 + 0.150 0.769 + 0.132 0.903

right (mm)
cIMT 0.718 + 0.163 0.801 + 0.147 0916
left (mm)

Data are mean + SD or median (interquartile range). V'V, vasa vasorum; cIMT, carotid intima-
media thickness. Regarding the data from the four patients who were initially excluded due to
a diagnosis of healthy liver from the liver biopsy, their mean VV and cIMT were 0.691 + 0.092
and 0.666 + 0.171, respectively. There were no significant differences between the groups
(healthy liver, simple steatosis, and nonalcoholic steatohepatitis) in the ANOVA analysis (p =
0.471 and p = 0.689, respectively).
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Individuals with T2DM initally recruited for this study

N=886

N=27 Those with incompleted data

Those with completed data
N=859

N=22 Those with acute or chronic viral
B hepatitis

N=26 Those with excessive alcohol
consumption

N=13 Those with glucocorticoids
treatment

N=19 Those with DKA, HHS, or

hyperlipidemic pancreatitis
Data avaliable for analysis
N=779
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GGT (UI/1) -0.193 0.208
HbAIc (%) 0.192 0.210
Triglycerides 0.153 0.321
Fasting plasma glucose (mg/dl) 0.106 0.493
¢LDL (mg/dl) -0.102 0.508
AST (UI/T) -0.076 0.623
cIMT (mm) 0.041 0.795
ALT (UI/T) -0.034 0.823
Systolic blood pressure (mmHg) 0.028 0.854
BMI (kg/m?) -0.017 0.908

GGT, gamma-glutamyl aminotransferase; HbAlc, glycated hemoglobin; c-LDL, low-density
lipoprotein cholesterol; AST, aspartate aminotransferase; cIMT, carotid intima-media
thickness; ALT, alanine aminotransferase; BMI, body mass index;
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Records identified through
database searching
(n=2089)

PubMed(n=322)
Embase(n=695)
Scopus(n=590)

Web of science(n=482)

Records after removal of
duplicates(n=881)

Full-text articles evaluated
for eligibility (n=30)

Reports assessed for
eligibility (n =11)

Studies included in
quantitative synthesis
(Meta-analysis)
n=11)

Records removed before
screening:

Duplicate records removed
(n =1208)

Records excluded after
reading the title and abstract
(n=851)

Exclude records(n=19)
-Did not report the
outcomes of interest (n=9)
-The full text is not
available(n=3)

-No available data(n=7)
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Subgroup, DL (I* = 58.9%, p =0.045) <>

LoL-c
Georgakls (2020)
Lind (2021)

Jia (2022)
Ciofani (2023)
Ciofani (2023)

Subgroup, DL (I = 51.7%, p = 0.082)

TGs
Georgakis (2020) e

Lind (2021) —

Chen (2022) i

Jia (2022) ——I:‘-

Ciofeni (2023) e s
Ciofani (2023) —_———
Subgroup, DL (I* = 65.2%, p = 0.014) <>

Heterogeneity between groups: p = 0.001
_—

-5

o

Effect %
type and study (year) (95% Cl) Weight
T2DM
Lind (2021) -f—‘— 0.13 (0.09, 0.17) 23.46
Chen (2022) == 0.10 (0.06, 0.12) 27.56
Jia (2022) —— 0.07 (0.04, 0.10) 29.78
Li (2022) —_— 0.12(0.07, 0.17) 19.21
Subgroup, DL (I* = 62.5%, p = 0.046) <> 0.10(0.07,0.13)  100.00
WHR
Chen (2022) + 0.04 (-0.13, 0.20) 40.55
Gill (2021) ————— 020(0.10,029)  59.45
Subgroup, DL (I* = 64.4%, p = 0.094) - 0.43(-0.02,0.20) 100.00
BMI
Holmes (2014) —_— 0.03(-0.05,0.11)  15.52
Lind (2021) —f—'— 0.11 (0.02, 0.21) 12.00
Gill (2021) —_— 0.11(0.04,0.18)  20.54
Jia (2022) — 0.07 (0.02, 0.11) 48.08
Mutie (2023) —————————— 008(0.08,025 386
Subgroup, DL (I° = 0.0%, p = 0.558) <> 0.08 (0.04,0.11)  100.00
Heterogeneity between groups: p = 0.489

-2 0 2

Effect %
type and study (year) (95% CI) Weight
HDL-C
Georgakis (2020) — -0.16 (-0.25,-0.08)  22.50
Lind (2021) | 0.05(-0.11,-001)  31.81
Jia (2022) e -0.05(-0.11,0.00)  30.41
Ciofani (2023) —— 0.09 (-0.07, 0.25) 985
Ciofani (2023) — 0.15(-039,009) 543

-0.07 (-0.13,-0.01)  100.00

0.09 (0.01, 0.16)
0.1 (0.06, 0.16)
0.03 (-0.05, 0.12)
0.06 (-0.22,0.12)
0.26 (0.07, 0.49)

2655
3374
23.05
9.65
7.01

0.08(0.02,0.14)  100.00

0.13(0.04,0.22)
0.02(-0.05, 0.08)
0.00 (-0.05, 0.06)
0.00 (-0.07, 0.09)
034 (0.11,057)
0.14 (-0.13, 0.41)

19.51
23.38
24.89
20.88
6.42
491

0.06 (-0.01,0.12)  100.00
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Efect k()
type and study (year) (95% Cl) Weight

SBP
Gill (2021) 0.03 (0.02, 0.03) 46.93
Chen (2022) 0.03 (0.03, 0.04) 47.85
Li (2022) 0.02 (0.01, 0.04) 5.21

Subgroup, DL (I° = 0.0%, p = 0.445) 0.03 (0.03,0.03)  100.00

DBP
Chen (2022) 0.04 (0.04, 0.06) 35.49
Jia (2022) 0.05 (0.04, 0.05) 47.16
Li (2022) 0.03 (0.01, 0.05) 17.35

Subgroup, DL (I° = 66.7%, p = 0.050) 0.04 (0.03,0.05)  100.00

hypertension

Jia (2022) : —— 1.59 (1.42,1.77) 49.84
'

Li (2022) ; 0.03 (0.00, 0.06) 50.16

Subgroup, DL (F = 99.7%, p =0.000) 0.81(-0.72,2.34)  100.00

Heterogeneity between groups: p = 0.030
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type and study (year)

eGFR

Marini (2020)
Hu (2023)
Hu (2023)
Subgroup, DL (I2 =0.0%, p = 0.969)

CKD

Marini (2020)

Hu (2023)

Hu (2023)

Subgroup, DL (I2 =0.0%, p = 0.986)

Heterogeneity between groups: p = 0.000

type and study (year)

smoking

Lind (2021)

Jia (2022)

Subgroup, DL (I* = 60.0%, p = 0.114)

educational level

Jia (2022) ——

]
Li (2022) ———
Subgroup, DL (I = 0.0%, p = 0.852) <>

Heterogeneity between groups: p = 0.000

Effect
(95% ClI)

-0.13 (-0.49, 0.25)
-0.08 (-0.16, 0.00)
-0.09 (-0.18, 0.00)
-0.08 (-0.14, -0.02)

0.07 (0.01, 0.14)
0.06 (0.00, 0.12)
0.06 (0.00, 0.12)
0.06 (0.03, 0.10)

Effect
(95% Cl)

—————e————— 0.39(0.18, 0.60)

0.22 (0.15, 0.29)
0.28 (0.11, 0.44)

-0.39 (-0.46, -0.33)
-0.37 (-0.51, -0.24)
-0.38 (-0.44, -0.32)

%
Weight

2.67
52.25
45.08

100.00

28.96
38.36
32.67
100.00

%
Weight

3391
66.09
100.00

80.93
19.07
100.00
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Quartiles of CVAI

Model 1
HR (95%Cl)

Model 2
HR (95%Cl)

Model 3
HR (95%Cl)

Q1 (reference)
Q2
Q3
Q4

P for trend

1.529 (0.857-2.727)
2742 (1.622-4.638)
5.308 (3.250-8.669)

<0.001

0.150

<0.001

<0.001

1450 (0.812-2.592)
2515 (1.479-4.277)
4718 (2.861-7.780)

<0.001

0.209

0.001

<0.001

1.358 (0.758-2.433) 0.303
2.203 (1.286-3.774) 0.004
3.547 (2.100-5.992) <0.001
<0.001

Model 1 is not adjusted for any of the variables. Model 2 was adjusted for socio-demographic characteristics. Model 3 was adjusted for lifestyles, health status, and blood biomarkers, which was

initially based on Model 2.
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Subgroup  HR (95%Cl) P-value P for interaction
Male

Q1 of CVAI (reference)

Q2 of CVAI 1.727 (0.692-4.309)  0.242 ‘

Q3 of CVAI 3.655 (1.600-8.347)  0.002 ‘

Q4 of CVAI 5.541 (2.487-12.347) = <0.001 ‘
Female

Q1 of CVAI (reference)

Q2 of CVAI 1.053 (0.494-2244)  0.894 ‘ 0.495
Q3 of CVAI 1.365 (0.671-2.775) | 0.391 ‘ 0.103
Q4 of CVAI 2.288 (1.130-4.636)  0.022 ‘ 0.172
Age <60 years

Q1 of CVAI (reference)

Q2 of CVAI 0.896 (0.377-2.128)  0.803 ‘

Q3 of CVAI 2.663 (1.307-5.428)  0.007 ‘

Q4 of CVAI 3.223 (1.561-6.658)  0.002 ‘

Age >60 years

Q1 of CVAI (reference)

Q2 of CVAI 1.725 (0.750-3.966)  0.200 ‘ 0.235
Q3 of CVAI 1.609 (0.700-3.696) | 0.263 ‘ 0.462
Q4 of CVAI 3.387 (1.548-7.414)  0.002 ‘ 0.979
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Participants at baseline of CHARLS
i 2011 (n=17708)

8168 participants were excluded:
Age <45 years old (n=367)
Missing data on CVAI and
cardiometabolic
multimorbidity (n=7781)
Missing data on covariates
(n=20)

Participants at baseline (n=9540)

xcluded:

> Diagnosed with
cardiometabolic multimorbidity
at baseline (n=207)

> Participants who were lost in
follow-up and missing data on
cardiometabolic multimorbidity
at follow-up (n=305)

9028 participants include in cohort
analysis
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Characteristics

Quartiles of CVAI

Q1 Q2
Total sample 9028 (100.0) 2257 (25.0) 2257 (25.0) 2257 (25.0) 2257 (25.0)
Age, yeas <0.001
45-59 4921 (54.5) 1421 (63.0) 1299 (57.6) 1194 (52.9) 1007 (44.6)
260 4107 (45.5) 836 (37.0) 958 (42.4) 1063 (47.1) 1250 (55.4)
Sex <0.001
Male 4183 (46.3) 1320 (58.5) 1022 (45.3) 883 (39.1) 958 (42.4)
Female 4845 (53.7) 937 (41.5) 1235 (54.7) 1374 (60.9) 1299 (57.6)
Residence <0.001
Rural 7545 (83.6) 2040 (90.4) 1948 (86.3) 1824 (80.8) 1733 (76.8)
Urban 1483 (16.4) 217 (9.6) 309 (13.7) 433 (19.2) 524 (232)
Marital status 0.003
Married 7922 (87.7) 2020 (89.5) 1989 (88.1) 1975 (87.5) 1938 (85.9)
Unmarried 1106 (12.3) 237 (10.5) 268 (11.9) 282 (12.5) 319 (14.1)
Educational level <0.001
Illiteracy 2612 (28.9) 564 (25.0) 672 (29.8) 698 (30.9) 678 (30.0)
Middle school below 3738 (41.4) 1007 (44.6) 961 (42.6) 872 (38.6) 898 (39.8)
Middle school and above 2678 (29.7) 686 (30.4) 624 (27.6) 687 (30.4) 681 (30.2)
Family income 0228
Low 4316 (47.8) 1120 (49.6) 1072 (47.5) 1070 (47.4) 1054 (46.7)
High 4712 (52.2) 1137 (50.4) 1185 (52.5) 1187 (52.6) 1203 (53.3)
Smoking <0.001
No 5509 (61.0) 1137 (50.4) 1397 (61.9) 1517 (67.2) 1458 (64.6)
Yes 3519 (39.0) 1120 (49.6) 860 (38.1) 740 (32.8) 799 (35.4)
Drinking <0.001
No 6050 (67.0) 1315 (58.3) 1517 (67.2) 1618 (71.7) 1600 (70.9)
Yes 2978 (33.0) 942 (41.7) 740 (32.8) 639 (28.3) 657 (29.1)
Exercise 0.161
Hardly 5303 (58.7) 1343 (59.5) 1343 (59.5) 1280 (56.7) 1337 (59.2)
Regularly 3725 (41.3) 914 (40.5) 914 (40.5) 977 (43.3) 920 (40.8)
Social activity participation <0.001
No 4441 (49.2) 1208 (53.5) 1185 (52.5) 1051 (46.6) 997 (44.2)
Yes 4587 (50.8) 1049 (46.5) 1072 (47.5) 1206 (53.4) 1260 (55.8)
Pain 0.678
No 5889 (65.2) 1464 (64.9) 1461 (64.7) 1468 (65.0) 1496 (66.3)
Yes 3139 (34.8) 793 (35.1) 796 (35.3) 789 (35.0) 761 (33.7)
‘ Self-rated health 0.077
Excellent 603 (6.7) 128 (5.7) 146 (6.5) 165 (7.3) 164 (7.3)
Very good 1393 (15.4) 344 (15.2) 336 (14.9) 342 (15.2) 371 (16.4)
Good 4394 (48.7) 1158 (51.3) 1119 (49.6) 1069 (47.4) 1048 (46.4)
Fair 2424 (26.8) 569 (25.2) 609 (27.0) 628 (27.8) 618 (27.4)
Poor 214 (2.4) 58 (2.6) 47 (2.1) 53 (23) 56 (2.5)
Health insurance 0.338
No 508 (5.6) 112 (5.0) 140 (6.2) 130 (5.8) 126 (5.6)
Yes 8520 (94.4) 2145 (95.0) 2117 (93.8) 2127 (94.2) 2131 (94.4)
Hypertension <0.001
No 6884 (76.3) 1997 (88.5) 1882 (83.4) 1704 (75.5) 1301 (57.6)
Yes 2144 (23.7) 260 (11.5) 375 (16.6) 553 (24.5) 956 (42.4)
Respiratory disease 0.128
No 7970 (88.3) 1966 (87.1) 1987 (88.0) 2015 (89.3) 2002 (88.7)
Yes 1058 (11.7) 291 (12.9) 270 (12.0) 242 (10.7) 255 (11.3)
Kidney disease 0.001
No 8447 (93.6) 2073 (91.8) 2117 (93.8) 2123 (94.1) 2134 (94.6)
Yes 581 (6.4) 184 (8.2) 140 (6.2) 134 (5.9) 123 (5.4)
Digestive disease <0.001
No 6659 (73.8) 1574 (69.7) 1663 (73.7) 1695 (75.1) 1727 (76.5)
Yes 2369 (26.2) 683 (30.3) 594 (26.3) 562 (24.9) 530 (23.5)
Mental illness 0475
No 8908 (98.7) 2227 (98.7) 2224 (98.5) 2223 (98.5) 2234 (99.0)
Yes 120 (1.3) 0 (1.3) 33 (1.5) 34 (1.5) 23 (1.0)
Diabetes <0.001
No 8167 (90.5) 2162 (95.8) 2120 (93.9) 2021 (89.5) 1864 (82.6)
Yes 861 (9.5) 95 (4.2) 137 (6.1) 236 (10.5) 393 (17.4)
Heart diseases <0.001
No 7463 (82.7) 1966 (87.1) 1897 (84.1) 1849 (81.9) 1751 (77.6)
Yes 1565 (17.3) 291 (12.9) 360 (15.9) 408 (18.1) 506 (22.4)
Stroke <0.001
No 8388 (92.9) 2166 (96.0) 2131 (94.4) 2082 (92.3) 2009 (89.0)
Yes 640 (7.1) 91 (4.0) 126 (5.6) 175 (7.7) 248 (11.0)
Cardiometabolic multimorbidity <0.001
No 8828 (97.8) 2238 (99.2) 2228 (98.7) 2205 (97.7) 2157 (95.6)
Yes 200 (2.2) 19 (0.8) 29 (1.3) 52(23) 100 (4.4)
Current use of antihypertensive drugs <0.001
No 7346 (81.4) 2089 (92.6) 1979 (87.7) 1821 (80.7) 1457 (64.6)
Yes 1682 (18.6) 168 (7.4) 278 (12.3) 436 (19.3) 800 (35.4)
Current use of antidiabetic drugs <0.001
No 8797 (97.4) 2237 (99.1) 2218 (98.3) 2208 (97.8) 2134 (94.6)
Yes 231 (2.6) 20 (0.9) 39 (1.7) 49 (2.2) 123 (5.4)
Current use of antidyslipidemia drugs <0.001
No 8613 (95.4) 2224 (98.5) 2196 (97.3) 2156 (95.5) 2037 (90.3)
Yes 415 (4.6) 3 (1.5) 61 (2.7) 101 (4.5) 220 (9.7)
Body Mass Index, kg/m2 2347 +3.68 20.47 £ 244 2223 +247 24.12 + 2.69 27.07 +3.31 <0.001
Waist circumference, cm 84.26 + 12.52 72.11 £ 12.64 8111 + 747 8745 £ 6.3 96.37 +£7.55 <0.001
Triglyceride, mg/dl 133.09 £ 108.47 78.29 + 36.4 102.29 + 47.37 134.48 + 64.05 217.3 £ 168.4 <0.001
HDL-C, mg/dl 51.33 +15.32 61.75 + 16.08 54.5 £ 13.16 48.43 £ 12.11 40.62 +10.87 <0.001
LDL-C, mg/dl 116.64 + 35.02 109.65 + 30.88 117.04 + 32.77 121.99 + 33.83 117.89 + 40.71 <0.001
Total cholesterol, mg/dl 193.87 + 38.90 184.86 + 35.20 190.35 + 37.28 196.40 + 37.56 203.88 + 42.61 <0.001
Fasting blood glucose, mg/dl 109.62 + 35.24 101.93 + 23.50 106.50 + 35.18 109.04 + 31.84 121.01 + 4435 <0.001
CVAI 98.39 + 50.30 37.85 + 35.89 81.57 £ 8.71 113.17 £ 9.94 160.96 + 24.01 <0.001

HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol; CVAL, Chinese visceral adiposity index.
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Previous bariatric surgery or use of AOM (n=3)

6 patients declined to participate —— History of prior CV event (n=2)
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58 individuals underwent standard and contrast-enhanced carotid
ultrasound before bariatric surgery
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44 individuals were included in the final analysis
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95%Cl of AU

Cut-off value

Overtall 0.685 0.649-0.722 0.600 0.691 121.388 <0.001
By sex
Male 0.702 0.649-0.759 0.741 0.604 102.378 <0.001
Female 0.668 0.618-0.728 0.487 0772 136.554 <0.001
By age
Age <60 years 0.701 0.647-0.756 0.742 0.600 101.927 <0.001
Age 60 years 0.660 0.610-0.711 0.559 0711 132.568 <0.001
By sex and age
Male aged <60 years 0.753 0.675-0.831 0.872 0583 98.679 <0.001
Male aged =60 years 0.653 0.574-0.732 0.833 0416 78.803 <0.001
Female aged <60 years 0.654 0.580-0.728 0.800 0479 89.305 <0.001
Female aged 260 years 0.652 0.584-0.720 0.609 0671 136.535 <0.001
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Q2 Q3 Q4

(n =1,613) (n = 1,606) (n =1,609)

Dyslipidemia, n (%) 780 (48.6)° 746 (46.2)*° 684 (42.6)> 618 (38.4)° <0.001

Anthropometric data

Age, years 572+9.5 53.9 + 84 523+ 86 493+ 86 <0.001
Height, cm 170.8 + 6.0 1708 + 5.8 1705 £ 5.6 1703 5.7 0.073
Weight, kg 750 £ 11.3 717 9.0 70.1 + 8.4 67.1 85 <0.001
BMLI, kg/m* 257 +3.1 245426 24.1+24 23.1+25 <0.001
WC, cm 917 8.1 87.7+ 65 857+63 81.9+7.0 <0.001
SBP, mmHg 1262 +13.7 1244 + 127 123.1 + 12.9° 1219 + 12.5° <0.001
DBP, mmHg 804 + 10.5° 79.8 + 9.9° 788 +10.1° 78.0 + 9.8° <0.001
Skeletal muscle mass, kg 313 £42° 312 %37 312 + 3.6 308 £3.6 0.003
Body fat mass, kg 190 £6.3 161+45 14.7 40 12441 <0.001

| Biochemical data

Fasting glucose, mg/dL 103.3 + 19.6 1015 + 18.6 99.7 £ 169" 984 +17.2° <0.001
HbAIc, % 5808 57 £07 5.6 0.6 55+0.6 <0.001
Total cholesterol, mg/dL 1944 +33.9 1962 + 324 196.3 £ 33.1 1952 +33.5 0.308
Triglycerides, mg/dL 117 (84-161)° 115 (83-159)*" 109 (80-151)*>¢ 102 (74-145)° <0.001
HDL-C, mg/dL 484 £ 116" 494 + 123% 500 + 11.9° 526+ 13.3 <0.001
LDL-C, mg/dL 126.6 + 30.0* 127.7 £ 286" 128.1 £ 29.1° 1254 + 29.5 0.049
AST, TU/L 26 (21-32)° 26 (21-31)*"< 25 (21-31)*¢ 25 (21-30)° 0.031
ALT, TU/L 24 (18-33)° 24 (18-33*° 23 (18-33)*" 22 (17-30) <0.001
hsCRP, mg/dL 0.07 (0.04-0.15) 0.06 (0.03-0.12)* 0.05 (0.03-0.11)° 0.04 (0.02-0.08) <0.001
eGFR, mL/min/1.73 cm” 944 +16.2° 934 £ 15.1%° 922 + 143%¢ 92.2 + 14.4%¢ <0.001
Clinical data
Current smoker, n (%) 485 (30.2) 495 (30.7) 505 (31.5) 535 (33.3) 0.099
Alcohol consumption, g/d 53 (0.9-12.4) 6.4 (1.1-13.8) 63 (1.2-11.7) 6.8 (14-12.1) 0.294
Regular exercise, n (%) 890 (55.5) 936 (58.1)*° 979 (61.1)>¢ 991 (61.8)>¢ <0.001
Diabetes, n (%) 182 (11.3) 142 (88) 116 (7.2)*° 99 (6.2)° <0.001
Hypertension, n (%) 492 (30.6) 348 (21.6)° 303 (18.9)* 218 (13.5) <0.001

CT measurement data

SMA, cm? 158.8 +23.0 161.7 + 20.8" 1635 + 20.7° 1642 + 21.6° <0.001
SMA/BMI 62+0.7 6.6+ 0.6 6.8+ 0.6 7.1+0.6 <0.001
NAMA, ecm® 1134 +19.0 128.6 + 16.7 1363 + 174 143.9 £ 19.0 <0.001
NAMA/BMI 4407 5205 57+0.5 6.2 +0.6 <0.001
LAMA, cm* 454 £ 11.1 33.1+53 272+41 203 +42 <0.001
LAMA/BMI 1.8+0.3 1.3+02 1.1£0.1 0.9 +0.1 <0.001
NAMA/TAMA index 67.3+6.3 76.7 £ 1.5 814+ 12 86.5 2.1 <0.001
VEA/SFA 12+05 1.1+04 1.1+04 09 +0.4 <0.001

Data are presented as mean + standard deviation or median (interquartile range, 1st-4th) unless otherwise indicated.

CT, computed tomography; NAMA, normal attenuation muscle area; TAMA, total abdominal muscle area; Q, quartile; BMI, body mass index; WC, waist circumference; SBP, systolic blood
pressure; DBP, diastolic blood pressure; HbA ¢, glycated hemoglobin; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; AST, aspartate aminotransferase;
ALT, alanine aminotransferase; hsCRP, high-sensitivity C-reactive protein; eGER, estimated glomerular filtration rate; SMA, skeletal muscle area; LAMA, low attenuation muscle area; VEA,
visceral fat area; SFA, subcutaneous fat area.

*b< Superscript letters imply a statistically insignificant difference in the post-hoc analysis between values indicated by the same superscript letter. Otherwise, the post-hoc analysis revealed
significant differences between each group.
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Q1 Q2 Q4

(n = 1345) (n = 1351) (n = 1345)

Dyslipidemia, n (%) 646 (48.0) 517 (38.3)° 482 (35.8)° 300 (22.3) <0.001

Anthropometric data

Age, years 579 + 8.6 53375 51576 47172 <0.001 ‘
Height, cm 157.6 £ 5.4 158.5 + 5.4° 1584 + 5.1° 1594 £5.2 0.075 ‘
Weight, kg 61.1+83 57.8+72 553 + 6.5 527 £6.1 <0.001 ‘

‘ Anthropometric data

BMI, kg/m® 246 +3.1 23.0+27 221+24 207 +2.3 <0.001
WC, cm 849 +7.8 79.7 £ 6.9 76.7 + 6.5 723+63 <0.001
SBP, mmHg 1229 £15.2 117.6 + 14.5 1155 + 13.9 1122 £13.2 <0.001
DBP, mmHg 759 £10.4 733 £ 106 72.1 £ 10.6 70.3 £10.3 0.727
Skeletal muscle mass, kg 216 £2.6 21.7+24 21.5+24 215+23 <0.001
Body fat mass, kg 209 +£5.7 17.6 + 4.7 157 £ 42 130 £39 <0.001

Biochemical data

Fasting glucose, mg/dL 100.1 + 19.0 97.1+ 159 95.1 + 129 926+ 113 <0.001
HbAlc, % 57+0.7 5606 55+05 54+04 <0.001
Total cholesterol, mg/dL 2063 + 34.3* 203.3 £ 340%° 201.7 + 33.4° 1924 +31.4 0.021
Triglycerides, mg/dL 95 (69-130) 85 (65-120) 82 (62-113) 71 (53-98) <0.001
HDL-C, mg/dL 579 + 14.0 60.6 + 142 62.2 % 147 66.0 + 14.8 0171
LDL-C, mg/dL 13255 +30.8 1282 + 30.6° 126.1 +30.1° 1155 +28.2 0.006
AST, TU/L 24 (20-29)° 23 (20-29)° 23 (19-28)*" 22 (19-26) 0.001
ALT, IU/L 19 (15-25) 18 (14-24)* 16 (13-22)* 15 (12-20) <0.001
hsCRP, mg/dL 0.06 (0.03-0.13) 0.04 (0.02-0.09)* 003 (0.02-0.07)*" 0.02 (0.02-0.05)" <0.001
€GFR, mL/min/1.73 cm? 1018 + 19.1° 101.8 + 17.8° 1004 + 16.7° 1009 + 16.4° <0.001

Clinical data

Current smoker, n (%) 34 (2.5)* 37 2.7)* 32 (2.4 52 (3.9) 0.004
Alcohol consumption, g/d 00 (0.0-1.2)" 0.4 (0.0-1.9)* 0.4 (0.0-1.9)> 0.8 (0.0-2.7)° <0.001
Regular exercise, n (%) 691 (51.5) 745 (55.2)° 804 (59.8)° 763 (56.8)* <0.001
Menopause, n (%) 1,095 (81.4) 888 (65.7) 749 (55.6) 459 (34.1) <0.001
Diabetes, n (%) 106 (7.9) 62 (4.6) 34 (2.5) 22 (16)° <0.001
Hypertension, n (%) 319 (23.7) 189 (14.0) 130 (9.6) 78 (5.8) <0.001

CT measurement data

SMA, cm? 1059 £13.3 107.5 + 12.9° 107.3 + 13.0° 108.1 + 12.8° 0.592
SMA/BMI 43+0.5 47 £ 0.5 49+ 05 52+0.6 <0.001
NAMA, cm? 69.0 + 11.0 80.5+9.8 85.6 + 10.5 91.8 £ 11.1 0.001
NAMA/BMI 28+0.5 35+04 3.9+04 44 +0.5 <0.001
LAMA, cm® 370+82 269+42 21.7+32 163 +3.2 <0.001
LAMA/BMI 1.5+03 1202 1.0 £0.1 08 +0.1 <0.001
NAMA/TAMA index 59.7 £ 6.9 712+ 20 771+ 15 83325 <0.001
VFA/SFA 0.6 £0.3 05+02 0.5+0.2 03+0.2 <0.001

Data are presented as mean =+ standard deviation or median (interquartile range, 1st-4th) unless otherwise indicated.

CT, computed tomography; NAMA, normal attenuation muscle area; TAMA, total abdominal muscle area; Q, quartile; BMI, body mass index; WC, waist circumference; SBP, systolic blood
pressure; DBP, diastolic blood pressure; HbA ¢, glycated hemoglobin; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; AST, aspartate aminotransferase;
ALT, alanine aminotransferase; hsCRP, high-sensitivity C-reactive protein; eGFR, estimated glomerular filtration rate; SMA, skeletal muscle area; LAMA, low attenuation muscle area; VFA,

visceral fat area; SFA, subcutaneous fat area.
*b<The superscript letters imply a statistically insignificant difference in the post-hoc analysis between values indicated by the same superscript letter. Otherwise, the post-hoc analysis revealed

significant differences between each group.
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Standardized

Standardized

Female

1) HDL-C
NAMA/TAMA 0.069 < 0.001 0.080 < 0.001
Age 0.094 < 0.001 0.042 0.013
Smoking -0.066 < 0.001 0.015 0.215
Alcohol 0.119 < 0.001 0.082 < 0.001
Exercise 0.249 < 0.001 -0.055 < 0.001
Hypertension 0.257 0.077 -0.008 0.532
Diabetes 0.384 < 0.001 -0.063 < 0.001
Menopausal status 0.031 0.031
VFA/SFA 0.267 < 0.001 0.267 < 0.001
2) LDL-C
NAMA/TAMA -0.070 < 0.001 -0.065 < 0.001
Age 0.149 < 0.001 0.075 < 0.001
Smoking -0.030 0.012 -0.030 0.014
Alcohol -0.006 0.613 -0.007 0.556
Exercise 0.008 0.513 0.010 0.426
Hypertension -0.045 <0.001 0043 0.001
Diabetes -0.079 < 0.001 -0.079 < 0.001
Menopausal status 0.127 <0.001
VFA/SFA 0.180 < 0.001 0.182 < 0.001
3) TG
NAMA/TAMA -0.035 < 0.001 -0.017 0.208
Age -0.178 < 0.001 0.005 0.744
Smoking 0.120 < 0.001 0.042 < 0.001
Alcohol 0.017 <0.001 -0.021 0.073
3) TG
Exercise 0.077 0.059 0.044 < 0.001
Hypertension 0.086 <0.001 0.041 0.001
Diabetes 0.046 < 0.001 0.067 < 0.001
Menopausal status 0.047 0.001
VFA/SFA 0.241 <0.001 0.326 < 0.001
4) sdLDL-C
NAMA/TAMA -0.038 0.004 -0.056 <0.001
Age -0.186 <0.001 0.042 0.019
Smoking 0.101 <0.001 0.012 0.344
Alcohol -0.021 0.084 -0.037 0.004
Exercise 0.070 <0.001 0.021 0.099
Hypertension 0.019 0.113 -0.005 0.735
Diabetes -0.052 <0.001 -0.033 0.012
Menopausal status 0.118 <0.001
VFA/SFA 0.230 <0.001 0.315 <0.001
5) ApoB/Al
NAMA/TAMA -0.098 0.002 -0.089 0.065
Age -0.142 <0.001 -0.0789 0.158
Smoking 0.137 <0.001 -0.038 0.368
Alcohol -0.094 0.002 -0.095 0.030
Exercise 0.081 0.008 0.051 0.220
Hypertension 0.020 0.518 -0.013 0.766
Diabetes -0.112 <0.001 -0.086 0.044
Menopausal status 0.128 0.008
VFA/SFA 0.164 <0.001 0.300 <0.001
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Subjects aged 20 years or older who underwent abdominal CT for health screening
from2012t0 2013 (n = 23,311)

Exclusion (numbers may overlap)

« On lipid-lowering medications (n = 2,996)

« Overt thyroid dysfunction (n = 110)

+ eGFR <60 mL/min/1.73m? (n = 42)

+ Hepatic disorders (liver cirrhosis, positive for hepatitis B or C) (n = 1,080)
« CVD (n=800)

« Malignancy(n = 568)

« Sex hormone replacement(n = 531)

« Steroid replacement (n = 68)

« Excessalcoholintake (n = 5,488)

Yy

Subjects eligible for analysis in this study (n = 11,823)
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P for comparisons NRI (95%CI) p value IDI (95%Cl) p value
Baseline risk model Ref ‘ Ref Ref Ref Ref
+TYG 0.034 ‘ 0.009 (-0.002,0.020) 0.110 0.002 (0.001,0.004) <0.001
+HOMA.IR 0.747 ‘ 0.002 (-0.003,0.007) 0.339 0.001 (-0.001,0.001) 0.156
+FBG 0516 ‘ 0.001 (-0.001,0.005) 0.792 0.001 (-0.001,0.001) 0.465
+TG | 0095 ‘ 0.001 (-0.008, 0.009) 0.933 0.002 (0.001, 0.003) <0.001

NRI, Net Reclassification Improvement; IDI, Integrated Discriminant Improvement; AUC, area under the curve. Other abbreviations are listed in Table 1.
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Overall T1 T2 T3

(n=7212) (n=2379) (n=2382) (n=2451)
Male (%) 3691 (51.2) 1086 (45.6) 1207(50.7) 1398 (57.0) <0.001
Race (%) <0.001
Mexican American 1530 (21.2) 341 (14.3) 528 (22.2) 661 (27.0)
Other Hispanic 275 (3.8) 68 (2.9) 104 (4.4) 103 (4.2)
Non-Hispanic White 3959 (54.9) 1313 (55.2) 1322 (55.5) 1324 (54.0)
Non-Hispanic Black 1238 (17.2) 593 (24.9) 356 (14.9) 289 (11.8)
Other/multiracial 210 (29) 64 (2.7) 72 (3.0) 74 (3.0)
Age (years) 60.26(13.08) 5830 (13.53) 61.49 (13.10) 60.96 (12.39) <0.001
Education (%) <0.001
Less than high school | 2423 (33.6) 680 (28.6) 819 (34.4) 924 (37.7)
High school graduate or equivalent 1678 (23.3) 540(22.7) 561 (23.6) 577 (23.5)
Some college or above 3111 (43.1) 1159 (48.7) 1002 (42.1) 950 (38.8)
PIR 278 (1.61) 2.98 (1.64) 2.76 (1.59) 2,60 (1.59) <0.001
BMI (kg/m2) 2843 (5.62) 2671 (5.37) 28.83 (5.85) 29.72(5.18) <0.001
HbAlc 578 (1.13) 541 (0.52) 5.59 (0.64) 631 (1.63) <0.001
FBG (mg/dl) 102.23(38.16) 89.44 (11.02) 95.58 (16.13) 121.12(57.93) <0.001
TG (mg/dl) 154.45(145.94) 73.26 (18.05) 125.45(23.77) 261.45(207.72) <0.001
HDL-C (mg/dl) 52.66 (16.19) 6149 (16.87) 52.52 (14.43) 44.23 (12.09) <0.001
LDL-C (mg/dl) 126.47 (37.76) 118.47 (32.13) 129.44(34.33) 131.35(39.02) <0.001
ALT (u/l) 25.95 (30.72) 24.22 (45.34) 25.48 (20.21) 28.07 (19.45) <0.001
AST (u/l) 25.94 (25.47) 26.07 (36.95) 25.80 (19.87) 25.94 (14.17) 0934
TC (mg/dl) 207.55 (41.05) 195.29 (35.91) 206.97(37.15) 220.02 (45.44) <0.001
Insulin (uU/ml) 13.03 (15.79) 9.47 (17.05) 17.42 (16.47) 12.08 (12.35) <0.001
Smoke (%) <0.001
Never 3338 (46.3) 1177 (49.5) 1128 (47.4) 1033 (42.1)
Past 1397 (19.4) 463 (19.5) 408 (17.1) 526 (21.5)
Current 2477 (34.3) 739 (31.1) 846 (35.5) 892 (36.4)
Drinking (%) 4828 (66.9) 1648 (69.3) 1573 (66.0) 1607 (65.6) 0.012
HOMA-IR 3.61 (5.86) 2.15 (4.70) 2,92 (3.28) 5.71 (7.88) <0.001
Diabetes (%) 1266 (17.6) 139 (5.8) 296 (12.4) 831 (33.9) <0.001
Hypertension (%) 4295 (59.6) 1232 (51.8) 1467 (61.6) 1596 (65.1) <0.001
CAD (%) 840 (11.6) 191 (8.0) 283 (11.9) 366 (14.9) <0.001
Stroke (%) 300 (4.2) 59 (2.5) 116 (4.9) 125 (5.1) i <0.001
PAD (%) 1054 (14.6) 326 (13.7) 333 (14.0) 395 (16.1) 0.034
ASCVD (%) 1841 (25.5) 509 (21.4) 608 (25.5) 724 (29.5) <0.001

PIR, poverty index; BMI, body mass index; HbA1c, Glycosylated Hemoglobin, Type A1C; FBG, fasting blood glucose; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-
density lipoprotein cholesterol; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TC, total cholesterol; HOMA-IR, homeostasis model assessment of insulin resistance; CAD,
coronary artery disease; PAD, peripheral arterial disease; ASCVD, atherosclerotic cardiovascular disease; T, tertile.
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(n=5371) (n=1841)
Male (%) 3691 (51.2) 2623 (48.8) 1068(58.0) <0.001
Race (%) <0.001
Mexican American 1530 (21.2) 1186 (22.1) 344 (18.7)
Other Hispanic 275 (3.8) 231 (4.3) 44 (2.4)
Non-Hispanic White 3959 (54.9) 2829 (52.7) 1130(61.4)
Non-Hispanic Black 1238 (17.2) 963 (17.9) 275 (14.9)
Other/multiracial 210 (2.9) 162 (3.0) 48 (2.6)
Age (years) 60.26(13.08) 58.08 (12.53) 66.59 (12.56) <0.001
Education (%) <0.001
Less than high school ‘ 2423 (33.6) 1709 (31.8) 714 (38.8)
High school graduate or equivalent 1678 (23.3) 1257(23.4) 421 (22.9)
Some college or above 3111 (43.1) 2405 (44.8) 706 (38.3)
PIR 2.78 (1.61) 2.86 (1.62) 2.55 (1.58) <0.001
BMI (kg/m2) 28.43 (5.62) 28.39 (5.63) 28.56 (5.58) 0.250
HbAlc 5.78 (1.13) 5.72 (1.10) 5.93 (1.20) <0.001
FBG (mg/dl) ‘ 102.23(38.16) 100.44 (36.12) 107.45 (43.16) <0.001
TG (mg/dl) 154.45(145.94) 152.17 (146.79) 161.12(143.24) 0.023
HDL-C (mg/dl) 52.66 (16.19) 53.44 (16.38) 50.38 (15.42) <0.001
LDL-C (mg/dl) 126.47 (35.76) 128.46 (35.51) 120.66(35.87) <0.001
ALT (u/l) 25.94 (30.72) 26.64 (34.52) 23.90 (14.7) <0.001
AST (u/l) 25.94 (25.47) 26.25 (28.81) 25.02 (10.92) 0.074
Cholesterol (mg/dl) 207.55 (41.05) 209.88 (39.91) 200.77(43.52) <0.001
Insulin (uU/ml) 13.03 (15.79) 12.08 (10.89) 15.80 (24.92) <0.001
Smoke (%) <0.001
Never 3338 (46.3) 2600(48.4) 738 (40.1)
Past 1397 (19.4) 1082 (20.1) 315 (17.1)
Current 2477 (34.3) 1689(31.4) 788 (42.8)
Drinking (%) 4828 (66.9) 3637 (67.7) 1191 (64.7) 0.012
Diabetes (%) 1266 (17.6) 798 (14.9) 468 (25.4) <0.001
Hypertension (%) 4295 (59.6) 2960 (55.1) 1335 (72.5) <0.001

The abbreviations are annotated as in Table 1.
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OR (95%Cl) P value OR (95%Cl) P value OR (95%Cl) P value
ASCVD
T1 509 2379 Ref Ref Ref
T2 608 2382 142 (1.14,1.78) 0003 1.17 (0.94,1.47) 0.200 1.13 (0.88,1.45) 0300
T3 724 2451 175 (1.46,2.11) <0.001 1.47 (1.19,1.81) <0.001 1.29 (1.01,1.64) 0.042
P for trend <0.001 <0.001 <0.001
CAD
T1 191 2379 Ref Ref Ref
T2 283 2382 159 (1.22.2.08) 0.001 1.27 (0.98,1.65) 0.068 1.23 (0.92,1.65) 0.200
T3 366 2451 252 (1.96,3.25) <0.001 212 (1.61,2.79) <0.001 1.82 (1.33,248) <0.001
P for trend <0.001 <0.001 <0.001
Stroke
T1 59 2379 Ref Ref Ref
T2 ‘ 116 2382 243 (1.6,3.70) <0.001 2.1 (1.39,3.18) <0.001 223 (1.49,333) <0.001
T3 125 2451 271 (1.82,4.03) <0.001 243 (1.57,3.75) <0.001 2.68 (1.54,4.69) 0.002
P for trend <0.001 <0.001 0.002
PAD
T1 326 2379 Ref Ref Ref
T2 333 2382 1.19 (0.91,154) 0200 1.02 (0.79,1.33) 0900 0.99 (0.73,1.35) >0.900
T3 395 2451 127 (1.00,1.62) 0054 1.09 (0.85,1.40) 0.500 1.00 (0.73,1.36) >0.900
P for trend <0001 <0.001 0931

OR, odds ratio; CI, Confidence Interval; Other abbreviations are shown in Table 1.
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