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Abstract: Objective To investigate the association of SH2B1 157359397 (C>T) polymorphism with the progression to hepatic

fibrosis in the elderly patients with metabolic dysfunction-associated steatotic liver disease (MASLD) in Beijing, China, and to
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provide an important genetic basis for the precise subtyping, prognostic evaluation, and individualized treatment of elderly MASLD
patients in China. Methods A total of 505 elderly patients (aged =65 years) who participated in regular physical examination in
Mentougou Kuangshan Hospital of Beijing Jingmei Group General Hospital from November 2020 to September 2021 and were
diagnosed with MASLD by abdominal ultrasound were enrolled as MASLD group, and 381 elderly population who underwent
physical examination in the same community hospital during the same period of time and were not found to have MASLD by
abdominal ultrasound were enrolled as control group. FibroScan was used to measure liver fat content and determine fibrosis stage.
The 96-well microfluidic chip technique was used to identify SH2B1 rs7359397 polymorphism. The independent-samples ¢ test was
used for comparison of normally distributed continuous data between the two groups, and the chi-square test or the adjusted chi-
square test was used for comparison of categorical data between the two groups. Univariate and multivariate Logistic regression
analyses were used to identify the independent predictive factors for MASLD and its comorbidities. Results Compared with the
control group, the MASLD group had a significantly younger age and significantly higher levels of waist circumference, hip
circumference, waist-hip ratio, body mass index (BMI) , alanine aminotransferase, aspartate aminotransferase, triglyceride,
platelet count, and fibrosis-4 (FIB-4) index, as well as a significantly lower level of high-density lipoprotein cholesterol (all P<
0.05). Among the 381 patients in the control group, 264 (69.29%) had genotype CC and 117 (30.71%) had genotype CT+TT,
while among the 505 patients in the MASLD group, 317 (62.77%) had genotype CC and 188 (37.23%) had genotype CT+TT,
suggesting that the MASLD group had a significantly higher proportion of patients with genotype CT+TT compared with the control
group (}*=4.09, P=0.043). In the MASLD group, compared with the genotype CC group, the genotype CT+TT group had a
significantly lower proportion of patients with FIB-4 >2 or atherosclerotic cardiovascular diseases (P<0.05). The multivariate
Logistic regression analysis showed that after adjustment for age, sex, and BMI, carrying T allele was a protective factor against
progressive hepatic fibrosis (odds ratio [ OR]=0.481, 95% confidence interval [ CI]: 0.249—0.929, P=0.029). In the subgroups
of comorbidities with hypertension, metabolic syndrome, and obesity, genotype CT+TT was associated with a significant reduction
in the risk of progressive hepatic fibrosis (hypertension: OR=0.27, 95%CI: 0.09—0.77, P=0.014; metabolic syndrome: OR=
0.30, 95%CI: 0.11—0.79, P=0.015; obesity: OR=0.11, 95%CI: 0.03—0.48, P=0.003). After adjustment for age, sex, and
BMI, in the patients with MASLD, the patients with genotype CT+TT had a significant reduction in the prevalence rate of
atherosclerotic cardiovascular diseases compared with those with genotype CC (OR=0.506, 95%CI: 0.336—0.761, P=0.001).
Conclusion SH2B1 157359397 (C>T) polymorphism is associated with the reduction in the risk of hepatic fibrosis and atherosclerotic

cardiovascular diseases in MASLD patients.

Key words: Metabolic Dysfunction-Associated Steatotic Liver Disease; Hepatic Fibrosis; Genetic Predisposition to Disease;

Cardiovascular Diseases

Research funding: National Science and Technology Major Project of China (2023ZD0508703) ;
Improvement and Research (2022-2Z-2187) ;
Municipal Hospital Administration 03-23)

Capitalss Funds for Health
Beijing High-Level Public Health Technical Talent Construction Project (Beijing

ARG RE B AT AH SC AR 1 14 797 (metabolic dysfunction-
associated steatotic liver disease , MASLD) J& H {if & EK 71 1%
o= RS , OB SE [ 2R 65 % DL b AHE R MRS 1
(19 BTN, MASLD AN 25 SEUFRE AL FIT40 i
0 53 2 BN 2 BB PR (type 2 diabetes mellitus, T2DM ) Fl1
O ML 25 22 R R IXUBS , 7™ B I S 2 )RR
R B 2 0 A 2 BB RIRE S e B A R T UL
e [36] N

WL PR O IESETE MASLD 19 & 4 & vt B4
TS AR B A TR 2 S (single nucleotide

polymorphism, SNP) , fJ 4% PNPLA3 rs738409 . MBOAT7
rs641738 . HSD17B13 1572613567 % B # iIF 52 % MASLD
F) 5 SRRV 3 i ELA TR LR 51 AR T, MASLD F 17
2t Gy N A TR R R

SH2B1 FE R T A 16 5 Qe gk [ K EEZ 0 10
kb, 35 9 AN F, G —Ff SC A AR AT P ——
Sre [R5 14 2B 14 8 1 1(Sre homology 2B adaptor protein 1,
SH2B1) . SH2B1 7EJR I ZHZY il R O - i UL
I ‘{z%%L 25 Z R A5 58 , E AR R %%%uﬁ%
i S m s, S B ARSI RLAR O, ke



2288

G RATRERZEE 4155 1182025511 A J Clin Hepatol, Vol. 41 No. 11, Nov. 2025

P& MASLD RS2 fa R R 2R o BRI S8 AR A5
KB T SH2BI1 157359397 5 MASLD 2 [6] {31k . Perez-
Diaz-Del-Campo 25 %} 110 5] # 5/} MASLD £ 3 14
5T s, #5747 SH2B1 17359397 T 45 37 5 K] () MASLD
SEE T IE R I 2 R 8 AH G i 17 M (metabolic
dysfunction-associated steatohepatitis, MASH ) XU B 55 . 55
— T %) 86 1568 T /AT R MASLD H 5 fO RIS 60, #6545 T
S R 0 TR AR TG 7 ST U SR 7 2 s A
W K TR

SR, 3 9 T0 A Xof KR 56 A 1) T 9 B A ek A X ¢
R S BER E SH2BI 17359397 728 5 1Y Ife TR
Mo AW B AR XT LT HLIX 65 % K DL L BAF B VT
i SH2B1 157359397 (C>T) A% 5+ 5 MASLD # B C R
DI R 5 MASLD M A IFIEMI K R o

1 #ZREFE

1.1 ARA% 99N 20204F 11 —2021 49 H 7EdL 5t
SRR BB B TR B 2 5 WK HZ I
6 A2 W MASLD 12247 (8 & (AR =65 %) A i 98 %t
% (MASLD 41) . MASLD HiZWitr fEH I 2024 4F 6 H BX
IR 272 AR PR G 27 23 R N JRE i 2 25 RS
A 1) MASLD 45 BRI PR Sc B o HEBRARIE - (1) i i
TR CEAS AR« B =30 g/d, LoPE=20 g/d) ; (2) Bk
= SRR T B LI % K A 45 0 R 5 (3) R R D A
Tok AR5 ] 5 BT SR P R A A5 R R (4) AU
Jisgg HIV 3 CH At T e 52 w7 R0 B 8% D e A ™ B
PRI I R 5 (5) G I HA P05 (s 351 T 4 A A
B BRI 56 ) 0 i o o R4 O 75 [R] — B9 | JR]— 4
X 2 5K, HLZE R 7 R oA K BTG i 10 7 R

1.2 AR WEIA S S5EMELER AR .
PNUNIEE2e = RO oL it vl i N 2 T R SRS
B 2 KIS TE 110 B B s st s AR A = B Ay o S
=T 8 FibroScan R I 37 45 208 244 ( contro-
lled attenuation parameter, CAP) DATEAL FFHIERG B & & , IF4
TR A (Liver stiffness measurement , LSM) ATEAR AT-21- 4
TR0 . KR MASLD 45 BRIl R Sc A e, CAP I T
SCRTRE 7 25 PE AR £ >248 dB/m ~ 268 dB/m Hy 8 35 1% 1 25
PE(S1) ;>268 dB/m ~ 280 dB/m A H EE A AR PE (S239) 5
>280 dB/m K EENRWAEPE(S3]) o AR APERFEF4ELIT
A5 SR JHEF ek -4 $5 51 (fibrosis-4, FIB-4) , FIB-4<1.30 43 AJ 4t
A HERR I R I 4k Ak (F339]) , FIB-4 7E 1.30 ~ 2.67 4311
SR R SR I T AL KU AN A2 , T 45 A LA S A

LA . X5 T>65 2 By NRE R AR I A D)
AR, FIB-4>2.0 73 RIS HE U T 4 AL XU i

13 &tmESWiARE B IFIEALEE & I S KR e
il Ak P O 1 45 922 i (atherosclerotic cardiovascular disease,
ASCVD) \T2DM Je AR £ 4 Ak o (1) i M J « 0 45 Js >
130 mmHg B¢ &7 5K =85 mmHg, 5 1F 78 IR FH K259 . (2)
ASCVD: 5604k 3l Bk i 5 TR 7 £ TSk e AR S 72
a1 i 3 A e R Bl DK B AT AT 32 203 SCAFAE=50% 1 Bk
7 WA O VAR AES s i (3) T2DM = %5 J 1L #%>7.0 mmol/
L, B AL L2145 11>6.5% , 111 IR A 2 AT A 308 2 h 1>
11.1 mmol/L, 5 iF 7¢Ik FHBEWE 254 o (4) AR ER G AL - 12
T 20U LR 5 bR o v Y 3 350 . (D8 F/IE JHE - BMI>
24.0 kg/m* BB F1>90 em (5 14) F1 85 em (L) , s
FErAUANR T 53 HOR bR s @2l bk i 4% w5/ U « Sk
1M E>130/85 mmHg, BAEH23Z B LR 2503697 s BT it
S B8 T2DM 2 45 J I B>6.1 mmol/L , 55, 11 153 44 B ifif
U 2 h B >7.8 mmol/L S AL 1l £1 2 11>5.7% , 5 #%
T2DM 5, SRR A R PPl e 5 R AP 6 £=2.5: @ 1
T =R ILAE < 25 7103 H i =T (TG)>1.70 mmol/L, 5 i
TEH2 2 Ik 1M G 25 9036 97 s O IR e %85 B2 AR 2 11 IE [ e
(HDL-C) T [ 1fiL i HDL-C<1.0 mmol/L( 3£ ) #1 1.3 mmol/L
(Zete) |, BGEAEN R ILIR 25 W59 T o

1.4 JAEZEDNARIRE LA A FEFZ DNA
MBEFEAS FR B, 2D BR i v E R AT S 1 A H]
3696 B 1T (Nanodrop 2000, Thermo Scientific , Wilmington,
DE, S [E) I 7E DNA 43 B2 #0151 2 , I KPR 23 Y i ¢
2250 ng/uLo Bl , i H 96 FLELR A SRR LA
il 1) SNP 43 2580 £6; ] ( customized SNP-type assays) , 7E Juno™
% 4; (Fluidigm, South San Francisco, CA, 3 [# ) |- X FL K 20
DNA ST HER 43R, 3734 7= Py 0 2 A /E Biomark ™ 5
45 ( Fluidigm, South San Francisco, CA, EHE) F#fT. rE
R AE 25 M A ) R B 1R R 4R AE BT . SH2BI
157359397 HE[R 7343k CC LRI R (HF A R4 5 ) (CT Ak
BRI (51 ) A TT BRI AR (5B 4l 5 ) .

L5 Stk AWM AT dth-TRAE RS P 46k
VAt SH2B1 rs7359397 A 22 254 14 5 R BU 7 A S 152 A+
G BE S HT SPSS 29.0.2.0 FE I R
WE (A 4.4.0) 0 XN TG IEED A B0EIE S50 A
A3 B TR, 2+ s o, AL TA] F R A ¢ K 6 o
THRCGORE 9 21 8] O AR T x4 36 sl AL I s e o >R
AR FZ 2K Logistic [71H 0 H i & MASLD DL K AH G
BIREM S TR 2 . P<0.05 A ZEFA G FE L.



FRER, % . SH2B1 rs7359397 EE & &Mt it X Fiy>65 5 KRG sEFERS 1%
BB A1 BT BB BT AT 4L 9 22

2289

2 HR

21 —fEFA dhUltsE MASLD 4H 5 % 505 4], % BR 40
38119, 886112 5E M- H I N (7031 +£4.97) %, LU
MR E . MASLD ARES IFARSHESSE (& iiUH \T2DM
RIBZEGIE) I el e, 5B E M BAENA L, SXR
ZHAH LY, MASLD 41 58 AR I TR /N E ] B8 161 I L
BMI,ALT,AST . TG HI PLT 44 = , HDL-C /K 441K (P {H
11<0.05)(F 1),

2.2 SH2B1 A B % &5 MASLD & % I i by T M 69 %
A RWFSEh, SH2B1 157359397 KL PR 2 2 i ik R 51 43
A5 W T TR A AR A7 (P>0.05) o % IR 2H 381 {9l IF 5% of
% b CC 7 264 1] (69.29%) , CT+TT AY 117 441 (30.71%) ;
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fE MASLD 20 i 35 v, 5 5L &Y CC 4 A I, CT+TT 41
FIB-4>2 43 ) [t 51 #1 ASCVD 5 Lt 55 A% (P {8 14 <0.05)
(£2). ZHZE Logistic 1AM 45 Wow , #45 TE 7
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0.249 ~ 0.929, P=0.029) . TEINPERBIAI 5 CC 3P AYAH
F, CT KPR R g ok S 30 BT 2 44k (A% P R (OR=0.474,
95%CI:0.235 ~ 0.955,P=0.037) (% 3)

2.4 MASLD RF E48 7 SH2B1 157359397 4 B % Atk 5
R IAAT AT e X3 AER IR IR R, CT+
T J5 [R5 3 J 03 2 A A XU Sl 25 B AR AH DG IR (OR=
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%1 MASLD A RBABEEARETR
Table 1 Basic characteristics of patients in the MASLD group and the control group

WiH B3t (n=886) X BEZH (n=381) MASLD 4 (n=505) i PIH

AR (%) 70.31 +4.97 70.92+5.10 69.85 +4.83 1=3.19 0.001

BH41(%)] 245(27.65) 126(33.07) 119(23.56) xX=9.81 0.002
i L (%) ] 681(76.86) 280(73.49) 401(79.41) Y’=427 0.039
ASCVD[#i](%) ] 302(34.09) 131(34.38) 171(33.86) X¥=0.03 0.081

T2DM[ 41 (%) ] 370(41.76) 142(37.27) 228(45.15) =554 0.019
RLEE AR5 (%) ] 761(85.89) 293(76.90) 468(92.67) X=44.57 <0.001
NEREL (%) ] 503(56.90) 242(63.85) 261(51.68) X=13.07 <0.001
B (em) 159.41 +7.66 159.80+7.72 159.11 +7.61 1=1.32 0.186
At (kg) 65.23 +10.21 65.57 * 8.85 67.99 +10.30 1=-9.97 <0.001
BMI(kg/m®) 25.62+3.16 24.06 +2.62 26.79 +3.03 1=—14.33 <0.001
JE Rl (em) 88.22 +8.25 84.82+7.57 90.78 +7.81 =—11.38 <0.001
R (cm) 98.07 +7.23 95.46 + 6.62 100.04 +7.05 1=-9.83 <0.001
JBERE L 0.90 £ 0.05 0.89+0.05 0.91+0.05 1=-5.77 <0.001
ALT(U/L) 20.30 +9.85 18.06 + 8.31 21.98 +10.56 1=-6.19 <0.001
AST(U/L) 18.69 +7.95 17.51£6.01 19.58 +9.04 1=-4.09 <0.001
TG(mmol/L) 1.63+1.10 1.35+0.81 1.84+1.23 1=-7.08 <0.001
TC(mmol/L) 4.85+1.24 480+1.15 4.90+1.30 =—1.18 0.237
HDL-C(mmol/L) 1.15+0.25 1.21+0.28 1.11+0.22 =521 <0.001
LDL-C(mmol/L) 337+1.13 3.3241.04 341+1.19 1=-1.21 0.228
FENe 259697 [ (%) ] 314(35.44) 141(37.01) 173(34.26) xX=0.72 0.397
TBil(mmol/L) 15.56 + 6.89 1523 +5.56 15.80 +7.74 =-1.23 0.220
25 W IMAE (mmol/L) 7.14+3.30 6.96+4.10 7.28+2.53 1=-1.42 0.155
PLT( % 10°/L.) 226.54+57.12 216.05 +53.32 234.45 +58.65 1=—4.87 <0.001
FIB-4(4) 1.42+0.76 1.52+0.93 1.35+0.60 t=3.35 <0.001
FEP 51 (%) ] X=4.09 0.043

cC 581(65.58) 264(69.29) 317(62.77)
CT+TT 305(34.42) 117(30.71) 188(37.23)

W TC, BB ; LDL-C, IR%5 B i 2 1 IR B TBil, BUIHZT
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Table 2 Comparison of baseline characteristics between CC and CT/TT genotype groups in the MASLD population

iH MASLD 41 .31 (n=505) CCH41(n=317) CT+TT 41 (n=188) A PIA
() 69.85+4.83 70.03 + 4.85 69.53 £4.79 =1.13 0.259
(%) ] 119(23.56) 78(24.61) 41(21.81) xX=0.51 0.474
R i LB (%) ] 401(79.41) 252(79.50) 149(79.26) ¥=0.00 0.949
ASCVD[ (%) ] 171(33.86) 121(38.17) 50(26.60) Y=1.06 0.008
T2DM[ (%) ] 228(45.15) 139(43.85) 89(47.34) X=0.58 0.446
fRLEAIE (%) ] 468(92.67) 293(92.43) 175(93.09) ¥=0.07 0.784
e (%) ] 261(51.68) 169(53.31) 92(48.94) X=0.91 0.341
ALT(U/L) 21.98 +10.56 21.53+10.25 22.76 + 11.04 =—1.26 0.207
AST(U/L) 19.58 +9.04 19.62+9.24 19.51+8.73 1=0.14 0.886
TBil (mmol/L) 15.80 +7.74 16.18 = 8.94 15.17 +£5.09 1=1.61 0.107
TG(mmol/L) 1.84+1.23 1.89+1.28 1.75+1.14 1=1.16 0.245
TC(mmol/L) 4.90+1.30 4.97+1.37 478 +1.18 1=1.61 0.107
HDL-C(mmol/L) 1.11+0.22 1.11+0.22 1.13+0.23 1=-0.94 0.350
LDL-C(mmol/L) 3.41+1.19 3.49+1.26 3.29+1.05 1=1.75 0.081
FERE 25967 [ (%) ] 173(34.26) 110(34.70) 63(33.51) xX=0.07 0.785
23 W I 7.28+2.53 7.26+2.59 7.30+2.43 =-0.19 0.851
CAP(dB/m) 296.10 + 40.77 296.00 +43.11 296.27 +36.62 =-0.07 0.941
LSM(kPa) 5.48+2.01 5.49+1.99 5.45+2.06 1=0.26 0.795
PLT( x 10°/L) 234.45 + 58.65 232.43+59.24 237.86 +57.64 t=—1.01 0.315
FIB-4(4}) 1.35+0.60 1.39+0.62 1.29+0.56 1=1.81 0.071
FIB-422 53 [ #i(%) 45(8.91) 35(11.04) 10(5.32) X=5.56 0.018
%3 MASLD #3# 1 SH2B1 rs7359397 5 R EFF F U X &
Table 3 Analyzing the association of SH2B1 rs7359397 with liver fibrosis in MASLD
p— PR 1 L 2
OR(95%CI) PAl OR(95%CI) P

il AR

cC 1.000 1.000

CT+TT 0.461(0.241 ~ 0.880) 0.019 0.481(0.249 ~ 0.929) 0.029
58 eizsivl

CC+CT 1.000 1.000

TT 0.642(0.148 ~ 2.793) 0.555 1.096(0.145 ~ 2.864) 0.563
SRR

cC 1.000 1.000

CT 0.452(0.277 ~ 0.901) 0.024 0.474(0.235 ~ 0.955) 0.037

TT 0.517(0.118 ~ 2.265) 0.381 0.527(0.118 ~ 2.362) 0.402

AR | SR IR AR PR R S MR 2 A AR PR B
0.79, P=0.015) 5 15 JE Jp S 25 v O 47 4 i 43 o 8834 (OR= 3 i
T

0.11,95%CI: 0.03 ~ 0.48, P=0.003) ., {H{E4 IF ASCVD
oY, T2DM Y &, i i TR 2 254 5 HF 47 4 AL U TE 48
T2 B (P{EHYY>0.05) (3 4) .

2.5 SH2B1 rs7359397 A B % &t 5 & JF 5 W& 69 X
oA KOEAERE MESBIAIBMIJS , 7 MASLD H &,
HHEE CC JEPH L, CTHTT 3 [ A ASCVD HE XU 8 3 [
& (OR=0.506,95%CI:0.336 ~ 0.761,P=0.001) (£ 5)

WEAEWF5T & 30, SH2B1 157359397 [ £ 254k 500
JHE I R BT A A ZE BLAR G, (H I AE MASLD A iy 4
ARG /0 . ARFSE & B, SH2B1 187359397 A8 51
DA IFEF AL SR, O FEAR ASCVD iU 3. E—04
7N TR MASLD 3545 55 v 05, A AR IZ T G 7 4
HETHILR.
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Table 4 Effect of SH2B1 rs7359397 polymorphism on advanced liver fibrosis in different subgroups of MASLD patients
el %L FIB-4<243/CC(ff])  FIB-4=243/CT+TT(f) OR(95%CI) P
o IR

= 104 7/65 3/39 0.90(0.07 ~ 12.21) 0.936

JE 401 37/252 10/149 0.27(0.09 ~ 0.77) 0.014
ASCVD

i 334 22/196 8/138 0.53(0.17 ~ 1.70) 0.286

JE 171 22/121 5/50 0.34(0.05 ~ 2.30) 0.269
T2DM

= 277 29/178 7/99 0.27(0.07 ~ 1.01) 0.051

JE 228 15/139 6/89 0.69(0.17 ~ 2.85) 0.612
LR SR

7Y 37 4024 113

JE 468 40/293 12/175 0.30(0.11 ~0.79) 0.015
NE Jre

& 244 17/148 5/96 0.57(0.04 ~7.71) 0.671

JE 261 27/169 8/92 0.11(0.03 ~0.48) 0.003

TE: LA SH2B1 157359397 CC A KA 220 1Bt/ ARBTG5 07
%5 SH2B1 rs7359397 £ F £ 75145 MASLD & FH£E XU 53 #7
Table 5 Association analysis of SH2B1 rs7359397 polymorphism with risk of MASLD complications
T MA?LD B (n=505) ?%Bkﬁ(n:886)
OR(95%CI) P1H OR(95%CI) P

T2DM

cC 1.000 1.000

CT+TT 1.050(0.724 ~ 1.522) 0.797 1.178(0.888 ~ 1.562) 0.255
ASCVD

CC 1.000 1.000

CT+TT 0.506(0.336 ~ 0.761) 0.001 0.753(0.558 ~ 1.017) 0.064
1R I

CcC 1.000 1.000

CT+TT 0.938(0.591 ~ 1.489) 0.786 0.971(0.694 ~ 1.358) 0.863
NE R

cC 1.000 1.000

CT+TT 0.839(0.578 ~ 1.219) 0.357 0.864(0.652 ~ 1.144) 0.307
FRBZE SR

CcC 1.000 1.000

CT+TT 1.007(0.473 ~ 2.143) 0.985 1.003(0.642 ~ 1.566) 0.990
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MASLD 35 A AE A S (4 5 03 IR AR 25 L B4 4k Ak
WS AR AT AR S AP 1 L 151
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157359397 CC JE R B (1) /4 AH L, CT+TT 56 PR A {3
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