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Association between Ultrasound-Based Metabolic
Dysfunction-Associated Steatotic Liver Disease and Systemic
Atherosclerosis: Insights from Carotid Ultrasound and Coronary
Computed Tomography Findings
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Background/Aims: Metabolic dysfunction-associated steatotic liver disease (MASLD) is a significant risk factor for cardiovascular disease.
This study aimed to evaluate differences in carotid atherosclerosis and coronary artery disease severity according to MASLD subtypes using
general health screening data from multiple tertiary hospitals.

Methods: A total of 3,466 subjects who underwent health check-ups including abdominal ultrasound, carotid ultrasound, and cardiac
computed tomography were analyzed. Participants were categorized into non-SLD, MASLD, metabolic dysfunction-associated alcohol-relat-
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ed liver disease (MetALD), and alcohol-related liver disease. Carotid plaque prevalence and coronary artery stenosis severity were compared
across groups and stratified by fibrosis stage using the Fibrosis-4 index (FIB-4).

Results: Patients with MASLD and MetALD showed a significantly higher prevalence of carotid plaques compared with the non-SLD group.
The severity of coronary artery stenosis was also greater in MASLD and MetALD, particularly among those with advanced fibrosis (FIB-4 >2.67).
Conclusions: MASLD and MetALD are associated with increased burden of systemic atherosclerosis and coronary artery disease, especially
in patients with advanced fibrosis. These findings highlight the importance of cardiovascular risk assessment in individuals with MASLD and its

subtypes.
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Participants who underwent health check-ups including abdominal
ultrasound, carotid ultrasound, and cardiac CT from 2015 to 2022 (n = 3,900)

—

<Excluded>
- Insufficient data
- Incomplete clinical history or medication information

- History of malignancy within the past 5 years

Final Study Population (n=3,466)

<Evaluation>

| —— Hepatic steatosis confirmed by abdominal ultrasound

Presence of 21 cardiometabolic risk factor

Daily alcohol consumption level

Non-MASLD (n=1,597) | | MASLD (n=1,625) |

| MetALD (n=173) | |

ALD (n=T1)

Figure 1. Study flow chart. CT, computed tomography; MASLD, metabolic dysfunction-associated steatotic liver disease; MetALD, metabolic dysfunc-

tion-associated alcohol-related liver disease; ALD, alcohol-related liver disease.
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Table 1. Baseline characteristics of participants
Variable Non-SLD (n =1,597) MASLD (n =1,625) MetALD (n=173) ALD (n=71) p-value
Age (years) 570+104 5764934 5514818 542+772 <0.001
Sex, male 731 (45.8) 1,094 (67.3) 170 (98.3) 70 (98.6) <0.001
BMI (kg/m?) 23.26+2.86 2642 +3.21 2680+ 293 2577 +2.76 <0.001
Alcohol <0.001
Never 570 (36.0) 524 (32.7) 0(0.0) 0(0.0)
Mild 849 (53.6) 1077 (67.3) 0(0.0) 0(0.0)
Moderate 115 (7.3) 0(0.0) 173 (100) 0(0.0)
Heavy 51 (3.2 0(0.0) 0(0.0) 71 (100)
Fatty liver grade
1 32(20) 956 (58.8) 110 (63.6) 44 (62.0)
2 2(0.13) 571 (35.1) 57 (32.9) 23(324)
3 0(0.0) 97 (5.97) 6(347) 4(5.63)
HTN 423 (26.5) 726 (44.7) 81 (46.8) 35(49.3) <0.001
DM 187 (M.7) 354 (21.8) 35(20.2) 20(28.2) <0.001
Hyperlipidemia 455 (28.5) 693 (42.7) 76 (43.9) 32 (45.1) <0.001
Hb (g/dL) 143+ 142 15.0 £ 140 156+ 131 157113 <0.001
WBC (10°/L) 557+ 165 6.19+ 1.69 6.31+1.81 6.26 + 145 <0.001
PLT (10°/L) 249 +59.8 256 +56.5 250+ 534 238 +£499 <0.001
CRP (mg/dL) 1.20£4.03 1.23£2.70 099 £ 234 144+ 1.71 0.874
Ferritin (ng/mL) 170 +137 258 +£223 312+ 200 366+ 251 <0.001
AST (U/L) 279+ 134 326+ 249 352+191 3394220 <0.001
ALT (U/D) 233+£127 36.1 £240 376+199 347+179 <0.001
GGT (UL 290+327 434+677 81.7 £ 105 893+ 116 <0.001
ALP (U/L) 684 +20.0 7311202 713+216 673+23.6 <0.001
T-bil (mg/dL) 0.79+0.38 0.84+0.37 093 +044 091 £046 <0.001
Albumin (g/dL) 469 +0.28 478+0.28 4.81+0.29 478+033 <0.001
HbATc (%) 5.65+0.69 6.03 + 091 6.04 +094 6.30 + 1.04 <0.001
Cholesterol (mg/dL) 193 +434 191 +464 193 £449 193 +41.7 0.894
HDL (mg/dL) 62.8+16.6 510127 517123 516+ 124 <0.001
LDL (mg/dL) 120 £ 399 123+4322 116 +£40.7 114+414 0.017
Homocysteine (umol/L) 9.8+£348 106 £7.18 11.9+3.99 124 +4.20 <0.001
Uric acid (umol/L) 483+£125 549 +1.35 645+ 395 580+ 145 <0.001
FIB-4 <0.001
<13 770 (48.2) 950 (58.5) 104 (60.1) 41 (57.7)
1.3-2.67 742 (46.5) 617 (38.0) 62 (35.8) 26 (36.6)
>2.67 85(5.3) 58 (3.6) 7 (4.0) 4(5.6)

Values are presented as mean + standard deviation or number (%).

SLD, steatotic liver disease; MASLD, metabolic dysfunction-associated steatotic liver disease; MetALD, metabolic dysfunction-associated alcohol-related
liver disease; ALD, alcohol-related liver disease; BMI, body mass index; HTN, hypertension; DM, diabetes mellitus; WBC, white blood cell; PLT, platelet; CRP,
Greactive protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma-glutamyl transferase; ALP, alkaline phosphatase; HbAlc,
hemoglobin Alc; HDL, high-density lipoprotein; LDL, low-density lipoprotein; FIB-4, Fibrosis-4 index.

www.clinicalultrasound.org https://doi.org/10.18525/cu.2025.10.2.98 101



CuU

60
50
. 40
S
g 30
o
g
v 20
o
10
0
Plaques (Rt)
z Non-5LD 18.2 (290/1597)
u MASLD () 245 (398/1625)
u MetALD (* 8) 318 (55/173)
mALD (*) 282 0/

Plaques (Lt)

(*) 367 (596/1625)
(* §) 457 (79/173)
(*) 352 (25/71)

Clinical Ultrasound Vol. 10, No. 2, November 2025
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Figure 2. Carotid artery plaque prevalence across SLD subtypes (ultrasound-based assessment). SLD, steatotic liver disease; MASLD, Metabolic dysfunc-
tion-associated steatotic liver disease; MetALD, metabolic dysfunction-associated alcohol-related liver disease; ALD, alcohol-related liver disease. *Indi-
cates a statistically significant difference (p < 0.05) compared to the non-SLD group. SIndicates a statistically significant difference (p < 0.05) compared to

the MASLD group.
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Figure 3. Carotid artery plaque prevalence across fibrosis (ultrasound-based assessment). FIB-4, Fibrosis-4 index. *Indicates a statistically significant differ-

ence (p < 0.05) compared to the FIB-4 <1.3 group.
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Kang SH, et al. Ultrasound-Based MASLD and Systemic Atherosclerosis

Table 2. Association of SLD subtypes with carotid plaques and
coronary artery stenosis

Group Adjusted OR® valne
(95% CI)
Plaques
Overall MASLD 51(1.29-177)  <0.01
MetALD 243(1.72-344) <001
ALD 204(1.22-341) <001
Lt MASLD 157(1.33-1.85) <001
MetALD 2.64 (1.87-3.74) <0.01
ALD 1.71 (1.00-2.90) 0.05
Rt MASLD 1.22(1.01-148) 0.04
MetALD 195(1.33-285)  <0.01
ALD 1.69 (0.95-3.01) 0.07
Coronary artery stenosis
VD MASLD 133 (1.03-1.72) 0.03
MetALD 113 (0.72-1.75) 0.60
ALD 1.30 (0.70-2.43) 040
VD MASLD 204(148-282) <001
MetALD 13 (0.62-2.07) 0.68
ALD 43 (0.63-3.24) 0.39
3VvD MASLD 93 (143-262) <001
MetALD 1.36 (0.80-2.32) 0.25
ALD 0.88(0.36-2.15) 0.77

SLD, steatotic liver disease; OR, odds ratio; Cl, confidence interval; VD,
vessel disease; MASLD, metabolic dysfunction-associated steatotic liver
disease; MetALD, metabolic dysfunction-associated alcohol-related liver
disease; ALD, alcohol-related liver disease.
°Adjusted for age, sex, and conventional cardiovascular risk factors (e.g.,
diabetes, hypertension, and dyslipidemia).
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Figure 4. Carotid artery stenosis prevalence across SLD subtypes (cardiac computed tomography-based assessment). SLD, steatotic liver disease; MASLD,
Metabolic dysfunction-associated steatotic liver disease; MetALD, metabolic dysfunction-associated alcohol-related liver disease; ALD, alcohol-related
liver disease; VD, vessel disease. *Indicates a statistically significant difference (p < 0.05) compared to the non-SLD group.
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Table 3. Association of hepatic fibrosis with carotid plaques and
coronary artery stenosis

Group Adjusted OR” i
(95% CI)
Plaques
Overall FIB-413-267 1.36(1.15-1.61) <0.01
FIB-4 >2.67 2.03(1.51-2.74) <0.01
Lt FIB-413-267 14(116-1.68) <0.01
FIB-4 >2.67 212 (1.56-2.88) <0.01
Rt FIB-413-267 1.25(1.03-1.52) 0.02
FIB-4 >2.67 177 (1.28-2.45) <0.01
Coronary artery stenosis
VD FIB-41.3-2.67 1.29(0.99-1.70) 0.06
FIB-4 >2.67 145 (0.79-2.69) 0.23
2VD FIB-413-2.67 1.07(0.77-147) 0.69
FIB-4 >2.67 0.66 (0.31-1.41) 0.28
3VvD FIB-413-267 1.12(0.83-1.52) 046
FIB-4 >2.67 143 (0.78-2.62) 0.24

OR, odds ratio; Cl, confidence interval; FIB-4, Fibrosis-4 index; VD, vessel
disease.

°Adjusted for age, sex, and conventional cardiovascular risk factors (e.g.
diabetes, hypertension, and dyslipidemia).
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