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Abstract: Objective To establish a noninvasive diagnostic model for liver fibrosis in chronic hepatitis B (CHB) patients with
normal alanine aminotransferase (ALT) and an age of <30 years by selecting specific indicators from the commonly used
noninvasive indicators such as clinical, biochemical, and imaging indicators, to avoid invasive liver biopsy in such patients to
some extent, and to guide the timing of antiviral therapy. Methods A total of 251 CHB patients with normal ALT and an age of <
30 years who underwent liver biopsy in Shenzhen Third People’s Hospital and The First Hospital of Changsha from January 2019 to
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January 2022 were enrolled, with 175 patients in the model group and 76 patients in the validation group, and commonly used
clinical indicators were obtained based on clinical experience and related articles. The two-independent-samples ¢ test or the two-
independent-samples Mann-Whitney U rank sum test was used for comparison of continuous data between groups, and the chi-
square test was used for comparison of categorical data between groups. A Spearman rank correlation analysis was used to
investigate the correlation between each indicator and liver fibrosis and identify the indicators with correlation (P<0.01, r>0.200) ;
a Logistic regression analysis was used to establish a noninvasive diagnostic model, and the receiver operating characteristic (ROC)
curve was used to evaluate its performance and perform validation of the model ; this model was then compared with the widely used
models of aspartate aminotransferase-to-platelet ratio index (APRI) and fibrosis-4 (FIB-4). The Kappa consistency test was used to
investigate the consistency of pathological results. Results A total of 17 commonly used clinical indicators were obtained, among
which 9 indicators (ALT, aspartate aminotransferase [AST], gamma-glutamyl transpeptidase [GGT], ferritin [FERR ], platelet count
[PLT], procollagen type Il amino-terminal peptide (PP}, collagen IV [CIV], HBV DNA, and spleen thickness) were correlated
with liver fibrosis (P<0.01, r>0.232). Based on the above indicators, the predictive model was established as P=1/(1+e7) , vy=
-1.902+0.106XAST—0.011XPLT—0.265xHBV DNA+0.059xP Ill P, in which P was the probability for predicting >S2 liver fibrosis
and <y was the predictive index. The comparison between each indicator and the model showed that the model had the largest area under
the ROC curve of 0.852, with a sensitivity of 92.7% and a specificity of 76.9%. The model was validated in 76 patients and showed an
accuracy of 77.600%. The model was compared with APRI and FIB-4, and the results showed that the model has good accuracy.
Conclusion Compared with the models of APRI and FIB-4 commonly used in the world, this model can more accurately judge the

degree of liver fibrosis in such patients, thereby replacing liver biopsy to some extent and guiding the timing of antiviral therapy.
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Table 2 General information of 251 patients
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3 111 41
8 64 35
HBeAg RS (fi]) x'=0.449 0.653
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Table 3 Correlation analysis between single parameter and
hepatic fibrosis

Eitay PH i

PLT <0. 001 -0. 485
AST <0. 001 0.399
clV 0. 001 0.363
plip 0. 001 0.315
GGT 0. 009 0.297
FERR 0. 002 0.272
ALT <0. 001 0. 268
HBV DNA <0. 001 -0.255
iR <0. 001 0.232
PV 0. 001 0. 184
TBil 0.574 0. 043
Alb 0. 821 0.018
ALP 0.312 0.077
TBA 0. 161 0. 106
WBC 0.235 -0. 090
HV 0.525 0. 050
LN 0.226 0. 066
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Figure 1 ROC curve of single parameter and model
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Table 4 Multivariate analysis of laboratory indexes in diagnosis of liver fibrosis degree >S2

SLIG E AR AR B SE Wald {f df PIH OR 95%CI
ALT(U/L) -0. 041 0. 034 1. 474 1 0.225 0. 960 0. 898 ~ 1. 026
AST(U/L) 0. 106 0. 049 4.787 1 0. 002 1.112 1.011~1.223
GGT(U/L) 0. 022 0.014 2.601 1 0.107 1.022 0.995 ~ 1. 050
FERR (ng/mL) 0. 002 0. 001 3.797 1 0.051 1. 002 1.000 ~ 1. 004
PLT(x10°/L) -0.011 0. 005 5.211 1 0. 001 0.989 0.979 ~ 0. 998
HBV DNA (log,, IU/mL) -0.265 0. 085 9.593 1 0. 002 0.767 0. 649 ~ 0. 907
Pl P(ng/mL) 0. 059 0. 026 4.979 1 0. 001 1. 060 1.007 ~ 1. 117
CIV (ng/mL) 0.013 0.018 0. 500 1 0. 479 1.013 0.978 ~ 1. 049
JIJE (mm ) 0. 006 0. 045 0. 020 1 0. 887 1. 006 0.922 ~ 1. 098
(i -1.902 2.231 0.727 1 0. 394 0. 149

RS IMIEMRBAMSEH RZEE MK ALT 7k F CHB R 4L B AUC

Table 5 9 indicators, single parameter and model to predict AUC of liver fibrosis in chronic hepatitis B with low ALT

SLIG E AR AR AUC 95%CI 2 W E U (%) FES (%)
CIV (ng/mL) 0.739 0. 635 ~ 0. 804 16. 030 82.9 45.9
P P(ng/mL.) 0.717 0. 627 ~0.797 23. 440 70.7 40. 6
AST(U/L) 0.712 0.593 ~ 0. 791 22.500 68.3 33.8
GGT(U/L) 0. 680 0.539 ~0.762 44. 500 56.8 14.5
FERR(ng/mL) 0. 680 0. 540 ~ 0. 760 288. 500 48. 8 17.3
ALT(U/L) 0. 598 0. 502 ~ 0. 693 26. 500 56. 1 37.6
%= (mm ) 0. 568 0. 466 ~ 0. 670 30. 500 68.3 54.9
HBV DNA (log,, [U/mL) 0. 460 0.311 ~ 0. 489 5. 805 37.1 40.5
PLT(x10%L) 0. 400 0.922 ~ 1. 098 225. 000 26.8 60.2
FEET 0. 852 0.792 ~0.912 0. 151 92.7 33.1
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F6 76GIWIEHER (A) 5 APRI(B) K FIB-4(C) HyLL
Table 6 Comparison of Model (A) with APRI(B) and FIB-4(C) in 76 validation groups

I v %L AW MRS (%) BE2WIEL WERGE (%) CiE Wi %L HERGE (%)
<S1 51 39 76. 470 51 100. 000 51 100. 000
>S2 25 20 80. 000 1 4. 000 4 16. 000
)=San 76 59 77. 630 51 68. 420 55 72. 300
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