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Abstract: Objective To investigate the association between noninvasive liver fibrosis markers and carotid plaque (CP) in

patients with lean metabolic dysfunction-associated fatty liver disease (MAFLD) , and to provide a basis for screening high-risk
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populations. Methods A total of 957 patients with lean MAFLD who underwent physical examination in Subei People’s Hospital
from January 2021 to June 2023 was enrolled as the observation cohort, with the presence or absence of CP as the outcome, and
fibrosis-4 (FIB-4) index and nonalcoholic fatty liver disease fibrosis score (NFS) were used to assess liver fibrosis degree. The
independent-samples ¢ test was used for comparison of normally distributed continuous data between two groups, and the Mann-
Whitney U test was used for comparison of non-normally distributed continuous data between two groups; the chi-square test was
used for comparison of categorical data between two groups. The multivariate logistic regression analysis, the restricted cubic spline
analysis, the receiver operating characteristic curve, and the mediation effect analysis were used to investigate the association between liver
fibrosis degree and CP. Results The prevalence rate of CP was 36.6% in the lean MAFLD population. Compared with the non-CP group
(n=607) , the CP group (n=350) had a significantly higher proportion of male patients, a significantly higher proportion of patients with
smoking/diabetes/hypertension, and significantly higher levels of age, creatinine, blood urea nitrogen, triglycerides, fasting blood glucose,
aspartate aminotransferase, aspartate aminotransferase/alanine aminotransferase ratio, NFS, and FIB-4 index, as well as significantly lower
levels of platelet count and albumin (all P<0.05). The multivariate logistic regression analysis showed that after adjustment for confounding
factors, FIB-4 index (odds ratio[ OR]=2.979, 95% confidence interval [ CI ] :2.141—4.219, P<0.001) and NFS (OR=1.747, 95%CI :
1.499—2.046, P<0.001) were positively correlated with CP. Both FIB-4 index and NFS had a good value in predicting CP. Hypertension
had a significant indirect effect on the prevalence rate of CP through its impact on liver fibrosis markers , and its mediating effect accounted
for 39.5%—40.8% of the total effect (P<0.001). Conclusion In patients with lean MAFLD, NFS and FIB-4 index are significantly
positively correlated with the prevalence rate of CP, and they can be used as potential epidemiological predictive indicators. Liver fibrosis
markers may play a mediating role in the association between hypertension and CP. Interventions targeting hypertension and liver fibrosis

markers may help to prevent and delay the progression of CP.
Key words: Metabolic Dysfunction-Associated Fatty Liver Disease; Carotid Plaque; Liver Fibrosis
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Table 1 Comparison of general information

A CP#H (n=350) 4 CP4H (n=607) ESNARIE] P1H
P L5 (%) ] X'=5.652 0.017
5 247(70.6) 381(62.8)
& 103(29.4) 226(37.2)

AEI (%) 54.29+11.89 4296+ 11.15 t=14.528 <0.001
BMI(kg/m?) 22.74+0.98 22.65+1.10 t=1.291 0.197
W AR5 (%) ] 97(27.7) 110(18.1) XY=11.491 0.001
JE IR (41 (%) ] 30(8.6) 48(7.9) X'=0.057 0.811
Wi IRIE 11 (%) ] 74(21.1) 36(5.9) X'=49.013 <0.001
iR LB (%) ] 142(40.6) 125(20.6) X'=43.061 <0.001
SUA (uwmol/L) 369.73 £77.20 369.09 £ 78.26 t=1.466 0.143
PLT( x 10°/L) 228.53 £ 56.62 241.39 £56.01 t=-3.401 0.001
Alb(g/L) 44.84+2.22 45.33+2.43 t=-3.119 0.002
SCr( umol/L) 66.86 + 14.17 64.87 +14.12 t=2.092 0.037
BUN(mmol/L) 5.49+1.38 5.11+1.25 t=4.172 <0.001
TG(mmol/L) 1.86(1.34 ~ 2.66) 1.67(1.28 ~2.37) 7=3.014 0.003
FPG(mmol/L) 5.67+1.46 523+1.28 t=4.678 <0.001
LDL-C(mmol/L) 2.88+0.80 2.87+0.68 +=0.111 0.911
HDL-C(mmol/L) 1.150 +0.249 1.160 + 0.234 t=-0.871 0.384
TBil(wmol/L) 13.76 £5.19 13.81+5.57 t=-0.134 0.893
AST(U/L) 19(16 ~23) 18(15~23) 7=1.739 0.039
ALT(U/L) 21(16 ~29) 21(15~32) 7=0.112 0.967
AST/ALT 0.91(0.73 ~ 1.13) 0.87(0.67 ~ 1.08) 7=2.071 0.039
NFS -2.23(-3.12~-1.52) -3.21(-3.83 ~—2.43) 7=10.435 <0.001
FIB-4 5%k 1.04(0.73 ~ 1.35) 0.71(0.50 ~ 0.96) 7=8.535 <0.001

4 CP, s FkBEHL ; BMI, R TS0 SUA , VE JRIR ; PLT, ML/ ; Alb, FIZR 5 SCr, MLTEIUEF s TG, HM =g ; FPG, 25 I8 #4585 ; LDL-C IR %5 iR
AN R HDL-C, 3 % BEAR 8 I B 5 T, BIHLT 3 AST, R RIR A I AL ; ALT, NE IR E LRI s NFS, AR RS MEAR N PE IR 27 4 Ak 1
I3 FIB-435%85, £ e fb-4 385k
%2 %It Logistic @3

Table 2 Multivariate Logistic regression analysis

. JE i BAF fis ) P4 P53 DT BC i 19 BA 1)
- R | RO 2 RO | HE 2
NFS
OR 1.917 1.747 1.366 1.295
95%CI 1.659 ~2.227 1.499 ~ 2.046 1.199 ~ 1.561 1.124 ~ 1.488
P{H <0.001 <0.001 <0.001 <0.001
FIB-4 5%
OR 3.552 2.979 1.736 1.489
95%CI 2.650 ~ 4.836 2.141 ~4.219 1.312~2.342 1.224 ~ 1.895
PIE <0.001 <0.001 <0.001 <0.001
0 FIB-4 3850, R 4Rk -4 F8 500 NFS  FEPRG PENR I R £F 4E AL T- 53 5 OR, HUAELEL ; €1, B X [A]
B, o L P 3 o R 0 2T AR AR B (FIB-4 45 80 NFS) X 3 Wi
CP {34 3 (0 LR (P (iR <0.000) . BEsh,  © 0
LS CP Z M AFFE G 2 b i) i 35 SR Bk (P {E < Y& TR MAFLD 119 78 76 HL A 5 T8 DR 2R (1) 4 e 2

0.001) . 3X 2B &5 1L TR XF CP B BB AT ELHEs2 i, AT W alg = AR W B8 A ) A0 B (A R J o A ese 2% (451 2 g i A
3t 2R Ak Ak 7 A B T HE S R, 5 NFS I FIB-4 $851G0F )Mo, AFSE R0, 58 & sk it kY NAFLD H# A 1L
iy, AR 3 R 40.8% F139.5% (1K1 3) 6 J& B MAFLD £ 5 Al g HoA IR0 R 5 kb, (H LR
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Figure 1 Restricted cubic spline curves of FIB-4 Index and NFS
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Figure 2 Receiver operating characteristic curves for predicting
carotid plaque prevalence using liver fibrosis indicators
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Figure 3 Mediation effect analysis of FIB-4 and NFS
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