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[Abstract] Objective To investigate the predictive value of serum epithelial cell homeostasis-signal transduction
markers—cytokeratin 19 fragment (CYFRA21-1) and fB-arrestin2—for the development of clinically significant portal hyper—
tension (CSPH) in patients with liver cirrhosis. Methods A total of 287 patients with liver cirrhosis admitted to the Depart—
ment of Gastroenterology, Sinopharm Tongmei General Hospital from April 2021 to October 2025 were enrolled as the cirrho—
sis group, and 287 healthy individuals undergoing physical examinations at the same hospital during the same period were se—
lected as the healthy control group. The cirrhosis group was further divided into a CSPH subgroup (80 cases) and a non-CSPH
subgroup (207 cases) based on hepatic venous pressure gradient (HVPG) measurements. Serum levels of CYFRA21- and
B-arrestin2 were measured using enzyme-inked immunosorbent assay. Pearson correlation analysis was performed to assess
the correlation between CYFRA21-, B-arrestin2, and HVPG values. Multivariate logistic regression analysis was used to
identify risk factors for CSPH in patients with liver cirrhosis. Receiver operating characteristic (ROC) curves were applied to
evaluate the value of CYFRA21- and B-arrestin2 in predicting CSPH in cirrhotic patients. Results ~ Serum levels of
CYFRA214 and B-arrestin2 in the cirrhosis group were significantly higher than those in the healthy control group (¢ =
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23.097, 26.485; both P <0.001). Serum levels of CYFRA21- and B-arrestin2 in the CSPH subgroup were significantly higher
than those in the non-CSPH subgroup ¢ =13.927, 10.981; both P <0.001). Serum CYFRA21- and B-arrestin2 levels were
positively correlated with HVPG values ¢ =0.615, 0.553; both P <0.001). The proportions of esophagogastric varices, Child—
Pugh grade C, liver stiffness measurement, FIB-4 index, and INR in the CSPH subgroup were significantly higher than those
in the non-CSPH subgroup, while albumin and platelet counts were significantly lower (x”/f =22.182, 26.093, 22.177, 14.979,
12.222, 11.280, 18.463; all P<0.001). High CYFRA21-, high B-arrestin2, and high liver stiffness measurement were inde—
pendent risk factors for CSPH in patients with cirrhosis, while high platelet count was an independent protective factor OR
(95%CT)=1.844 (1.286-2.645), 2.450 (1.498-4.008), 1.203 (1.087—-1.332), 0.972 (0.955-0.990) . The AUCs of serum
CYFRA214, B-arrestin2, and their combination for diagnosing CSPH in patients with cirrhosis were 0.794, 0.799, and 0.884,
respectively. The combined diagnosis showed significantly higher AUC than either single marker ¢ =3.738, 2.713; P <0.001,
0.006). Conclusion Serum levels of CYFRA21- and B-arrestin2 are significantly elevated in patients with liver cirrhosis
and are closely associated with HVPG and the development of CSPH. Combined detection of these two markers demonstrates
high predictive value for CSPH in cirrhotic patients.
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3 CSPH
Tab.3 Comparison of clinical data between CSPH subgroup and

CSPH

non-CSPH subgroup of patients

CSPH CSPH vz,
(n=207) (n=80) /x?
(%) 0.051 0.822
129(62.32)  51(63.75)
78(37.68)  29(36.25)
(z2s ) 53.87+11.02 54.32+¢10.45 0.315 0.753
(s kg/m®) 23.82£3.45  23.54+3.21  0.629 0.530
(%)
41( 19.81) 18( 22.50) 0.256  0.613
58(28.02) 22(27.50) 0.008  0.930
27(13.04) 10( 12.50) 0.015  0.902
SBP(x+s mmHg) 126.12+14.97 124.36+15.28 0.888  0.375
DBP (xts mmHg) 77.21£10.03  76.43+9.74  0.595  0.552
(xzs  /min) 74.92+11.86 75.68+12.34 0.481 0.631
(%) 3217 0.667
108(52.17)  42(52.50)
29( 14.01) 12( 15.00)
31( 14.98) 10( 12.50)
20( 9.66) 8( 10.00)
11(5.31) 5(6.25)
8(3.86) 3(3.75)
(%)
41(19.81)  38(47.50)  22.182 <0.001
53(25.60)  22(27.50) 0.108 0.743
(x+s kPa)  15.32£3.46  32.46£9.65 22.177 <0.001
FIB-4 (xs) 3.28+1.17 6.60+2.58  14.979 <0.001
Alb( xxs g/L) 37.68+4.93  30.15+5.42  11.280 <0.001
TBil( z+s jmol /L) 17.88+3.95  18.89+4.16  1.914  0.057
ALT( x+s U/L) 42.38+6.49  43.05£6.59  0.781  0.436
AST( xxs U/L) 47.56+8.42  48.13£9.35  0.498  0.619
GGT(x+s U/L) 52.16+6.42  53.09£6.29  1.107  0.269
ALP( x+s U/L) 81.74+7.09  83.45+7.42  1.808 0.072
INR( xs) 1.12£0.18 1.48+0.31 12222 <0.001
PT( x+s s) 13.97+2.05  14.34+3.12  1.174 0.242
APTT( x5 s) 37.25+5.48  38.02£6.73  0.999  0.319
Hb( z+s g/L) 112.78+18.92 110.45+20.36  0.916  0.361
WBC( x+s x10°/L) 4.56+0.57 4.48+0.65  1.024  0.307
PLT( x+s x10°/L) 148.73+30.48  82.36+16.35 18.463 <0.001
NEUT( x+s x10°/L) 2.59+0.45 2.70+0.43  1.880  0.061
LYM( &+s x10°/L) 1.39+0.31 1.35£0.29  0.998  0.319
(xz+s mmol/L) 135.91£3.75 136.26+4.83  0.652  0.515
(z+s mmol/L) 3.49+0.47 3.52+0.51  0.473  0.636
ChildPugh (% 26.093 <0.001
A 108(52.17)  20( 25.00)
B 68(32.85)  28(35.00)
C 31(14.98)  32(40.00)
MELD (z2s ) 9.59+3.02  10.23+2.95  1.620 0.106
CSPH  AUC 0.794.0.799.0.884
AUC (Z/P=3.738/<
0.001.2.713/0.006) 5. 1.
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Tab.4 Collinearity analysis of risk factors for developing CSPH in

patients with liver cirrhosis using multivariate Logistic re—

gression equation

B SE  Wald P OR 95%CI
=5.123 1.234 17.240 <0.001 -
0.263 0.241 1.1909 0.275 1.301 0.811~2.086
0.185 0.052 12.656 <0.001 1.203 1.087~1.332
FIB4 0.182 0.162 1.262 0.261 1.199 0.873~1.648
Alb -0.072 0.063 1.306 0.253 0.930 0.822~1.053
INR 0.065 0.051 1.624 0.202 1.067 0.966~1.179
PLT -0.028 0.009 9.679 0.002 0.972 0.955~0.990
ChildPugh C 0.302 0.276 1.197 0.274 1.352 0.787~2.323
CYFRA21-4 0.612 0.184 11.062 0.001 1.844 1.286~2.645
B-arrestin2 0.896 0.251 12.739 <0.001 2.450 1.498~4.008

5

CYFRA21- . B-arrestin2
CSPH

Tab.5 Comparison of the value of serum CYFRA21-1 and B-ar-

restin2 in predicting the occurrence of CSPH in patients

with liver cirrhosis

AUC 95%CI

CYFRA214
B-arrestin2  2.49 pg/L  0.799

3.97 pg/L  0.794 0.723~0.865 0.613
0.737~0.861 0.613

0.831~0.938 0.788

0.928 0.540
0.884 0.497

0.884 0.874  0.662

Fig.1

CYFRA21- . B-arrestin2
CSPH  ROC
ROC curve of serum CYFRA21-1 and B-arrestin2 for pre-

dicting the occurrence of CSPH in patients with liver cirrhosis
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