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HBeAg Bk CFIFRE AL A4 5 A A A e 9 Se i IR 22 20 i

XGeHs, HaoG, 2 8, A%
O RRFHEL A A AL T AR TSRS T P, id  250000)

WE BN BHITCBIAFR e BURE(HBeAg) AT b 34 & A= BT 4 a9 (HCC) 1 f& B R 28, H 1) R 3k 48 Ak gt 7 103000
BERIIFIIE . ik UREAERGIAYT 1Y HBeAg B 2 JHHE AL 35 LUK HBeAg B 5 M HCC M35 3k 649 f5i], fEE H# B 7.3
AR REAIL 43 R )1 542 (298 5] ) IS IESE (351 5]) o R Logistic [543 #7 5 %E HCC % A= 0~y Bl R 22 . SR A% T1E
FHIE(ROC) {2 b S Y S S0 0IE , 38 A I RO SR I PP UM R I R 3R 2 . R BN R TR G EMBIE4E
WL MR PR A H N E IR Z S M (ALT)  RAHMREL LB (AST) =B H M (TG) y-F AWML B M (GCT) (2140
Jfit % (RBC) IfL£L 4 A (Hb) (I /MRi T8 (PLT) | B PrdrdEfL Ee (INR) | HRGBR 8 (1 (AFP) (I35 55 (Ca®" ) L334 ARl G ity
(CHE) HBV DNA Pf77E Ml B 4512525 5, £ M & Logistic [0 94} AST .GGT Hb .PLT Ca®* .CHE HBV DNA[ OR(95% CI)
43512 1.002 (1.000 ~ 1.005) . 1.006 ( 1.003 ~ 1.008) .0.994 ( 0.988 ~0.999) .0.984 ( 0.981 ~0.988) .9.624 (3.821 ~
24.245) .0.999(0. 802 ~0.998) 7. 530(4. 143 ~13.687) , FL¥l HCC &A= By sr MR 2 (P <0.05) . STk 7 W48 gt s
H1) £k XU T AR AR 4RI 2H ROC R h £k TR AR A 0. 936, Bo3iE2H ROC T 2R Hi ARy 0. 941, 4 v it £k 7 271 28 [ B A o oy F) T
MAERGPE, £51%  AST.GGT Hb PLT Ca’* CHE HBV DNA J& HBeAg [k 2,70 T 48 AH 5 BT A Ak 5 % 4 HCC 190k <7 5% 0 [
F T E ST B Jo N UM BB BT i DX 53 B RN TR BE , 24 HBeAg 14 2 T J-1E Ak g o HCC By 417 30 % T3 By
R PE IR
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12 AR IR A o S TR i IR v O A BE R 7 1Y
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1.2 MANSHBRERE  PAFRHE: © BE KR
BIGER e R A 58 35 LB 4521 @ I IR B 1R 2
W T AE 4L H HBsAg FH%E > 6 1~ H \HBeAg [
Y@ £545 HBeAg BAYE IFREAL H S5 27 46 A 50
PR kG AT HCC 2@ 4Fig 18 ~75
% . HCC 2Wibn i 2 % (IR A MR ITF R 297 ML)
(2024 4ER) o HERR bR E: O 8 I R 7 5B
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JHP A HA P 2R S BUI AL T

1.3 #ARFAE  WCERE WA RSO G 1
VIR 3 IN Sl L ISR E=Y il L E SS M s
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RIS A AR A [ R 1] 4 R 2 I 5 F Tl (as-
partate transaminase, AST) TN %8 2 3L 55 # 1F (ala-
nine transaminase, ALT) &\ JHZ[ 2 (total bilirubin,
TBIL) B 4ZH41 2 (direct bilirubin, DBIL) .[{HE H
(albumin, ALB) . I 7% fH %% BS fif ( cholinesterase,
CHE) . & % & g % 11 ( high-density lipoprotein,
HDL) ¥4 # B2 [} ( alkaline phosphatase, ALP) ~-
& W B B I (y-glutamyl? transpeptidase,
GGT) . =t H il ( triglyceride, TG) . JJL i ( creati-
nine, Cr) ], B ML 45 b [ BE I 5 )5 0[] ( prothrombin
time, PT) . &¢I % it 15 3 & ( prothrombin activity,
PTA) | [E FrbnifEfL L {E (international normalized rati-
o, INR) . 4] 4 7§ [ J& (fibrinogen, Fbg) .D-—E{A&
(D-Dimer, D-D) ], i % MEAE A5 [ E 4023144 ( white
blood cell, WBC) . ZT. 41 jfd i+ %k ( red blood cell,
RBC) | 121 2 H (hemoglobin, Hb) | IfiL /M 73 A1 5&
& (platelet distribution width, PDW) | £T 4fi Jifs /317 B
J&# (red cell distribution width, RDW) | tp 4 7 4 g/
IWRES 41 g EE ( neutrophil-to-lymphocyte ratio, NLR) |
MA ], g 48 b5 [ ILTE F IR BR AR 11 (AFP) | S5 Bk
1 )5 (PIVAK-T0) 1, & BT 59 55 2 4 b [ HBV
DNA Zk# (HBV DNA) ] 4%,

1.4 it 4b38 i SPSS 24.0 1 R Studio
4. 1.0 HATGETT oA, i TR IR S A B 5 O
B LI £ bRsEZE (v £5) RN, RIS/

ILALM(Q,, Qy) 137N, 48] Fu 4R H Mann-Whit-
ney U K655 s THECHORAGI (% ) R, 4HIR) HLBCR
X2 K, HERRER D AASIEERNERAA
ZINZR AT, IR Bl 04T 2 B AL A B,
i 198 7 22 % Bk [ 7 ( variance inflation factor, VIF) <
2 BB S VIF >4 5298 TARRHIE (receiver op-
erating characteristic, ROC) fifj 2k T 1 X ( area under
the curve, AUC) fEM BRI A Z IR ZE Logistic []
VA, SR P 1) J 388 200 ] U A 0 ST 52 o B3R 0 BT O 4
NN, it ROC {4 s s ith £ 2k 17 45 U 1
RESGTE , 36 A8 6 A 1R SR ph 8 TP ity 0 00 A5 28 S s R v
At , I T RS 28 2 57 R S £k, 39—
AP AL Im PR FHPERE. P <0.05 hERA 51t

2 HR

2.1 JIGEMBIEEBEERFME LA 649
B AR T - 3 LBIBENL > A I ZREE ( n =298)
MEAESE( n=351) Widl, PIALEB A TEAE I 1A
TBIL .DBIL ALB (ALP Cr ,WBC  Ifii ## PTA .D-D 2
2= 5G4 L MBI GEEA, mur 4
AR /N, P4 B E 7E ALT (AST CHE | TG,
GGT .RBC .Hb .PLT.INR .Ca>* ,AFP HBV DNA [
KERZERARITFEL(P<0.05) %1,

2.2 HBeAglAMHEHHEREAHCCH Z EE

F1 ISEMBIEEEENERTFE (n( %), M(Pys, Prs) ]
Tab.1 The basic characteristics of patients in the training set and the validation set [n( % ), M( Py, Ps5) |

Groups
Factors — — Z/%* value P value
Training set (n =298) Validation set (n =351)
Gender
Female/Male 226/72 286 /65 2.752 0.097
Age (years) 50 (47,66) 48 (45,64) ~1.812 0.472
ALT (U/L) 35 (21.0,67.0) 45 (27.0,85.65) —14.450 <0.001
AST (U/L) 46.8 (28.80,85.05) 98.2 (68.40,158.4) - 18.967 <0.001
TBIL ( pumol/L) 36.55(20.92,66.47) 30.6 (20.05, 65.3) -7.439 0.237
DBIL (umol/L) 15.75 (8.93, 35.0) 13.2 (7.30, 39.15) -9.482 0. 166
ALB (g/L) 29.5 (25.33,33.80) 29 (24.50, 35.30) -12.536 0.706
TG (mmol/L) 0.8 (0.64,1.02) 0.85 (0.68, 1.14) -4.635 0.012
ALP (U/L) 100 (76.25, 150.75) 98 (50.0, 176.5) ~5.614 0.106
GGT (U/L) 47.5 (26.0, 111.50) 106 (47.50, 275.0) —-13.401 <0.001
CHE (U/L) 2607 (1921.50, 3 476.60) 1633.50 (1293.75, 2 065.50) -8.154 <0.001
Cr (wmol/L) 61.95 (53.30,73.80) 64.1 (56.0, 73.95) -4.848 0. 109
Ca>* (mmol/L) 2.11 (2.04, 2.56) 2.35 (2.26, 2.77) ~13.128 <0.001
WBC ( x10°/L) 4.76 (3.72, 6.66) 5.01 (3.53, 7.06) 5.146 0.727
RBC ( x10"%/L) 5.1 (4.44,5.49) 3.99 (3.35, 4.47) -8.549 <0.001
Hb (g/L) 120 (98.0, 136.0) 109 (86.0, 126.0) -6.368 <0.001
PLT ( x10°/L) 89 (60.0, 192.0) 57 (37.0, 98.0) -9.134 <0.001
PTA (%) 70.47 + 17.79 71.99 + 19.63 -1.034 0.302
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F1(%)
Tab. 1 ( Continued)
Factors Groups zZ/ Xz value P value
Training set (n =298) Validation set (n =351)
INR 1.4 (1.27, 1.63) 1.67 (1.53,1.85) -2.410 <0.001
D-D (mg/L) 1.73 (0.62, 3.32) 1.56 (0.96, 3.05) 4.827 0.091
Blood type [n(% ) ] 0.514 0.916
0 88 (30) 103 (29)
A 101 (34) 112 (32)
B 31 (10) 36 (10)
AB 78 (26) 100 (28)
HBV DNA [ copies/mL, n( %) ] -9.125 <0.001
<10* 265 (89) 171 (49)
10° -10* 30 (10) 176 (50)
> 108 3(1) 4 (1)
Logistic > #7 £ Bt 45 5 B R, ALT AST,  FR K FL R 4] AUC Hy 0.936 (95% CI :0.908 ~

GGT . TG .CHE .RBC .Hb .PLT ,INR ,AFP Ca’** .HBV
DNA Z [ JEILE N (VIF <4) o R FIRIEIRNAZ

K Z Logistic [0]F3#r45 R W/~ , AST(OR =1.002,
95% CI;1.000 ~1.005) .GGT(OR =1.006,95% CI .
1.003 ~1.008) ,CHE (OR =0.999,95% CI.0. 998 ~
0.999) .PLT(OR =0.984,95% CI.0.981 ~0.983)
Hb( OR =0.994,95% CI:0.988 ~0.999) .Ca’* (OR

0.969), UL & 2; B 3iF 42 AUC Ky 0.941 (95% CI.
0.920 ~0.976) , WLIK 3, $&/~iZBEAI TN HBeAg [
PERFAE LR A HCC Y IX 43 BE R AR A i i 4%

2 HBeAg [FiEATELE R A HCC K% E & Logistic 5347
Tab.2 Multifactorial logistic analysis of the progression

from HBeAg-negative cirrhosis to HCC

Regression
=9.624,95% CI.3.821 ~24.245) HBV DNA ( < Factors mf:ﬁ(‘ient OR 95% CI P value
104 # D1/ml) ( OR = 7.530, 95% CI. 4.143 ~ AST 0.002 1.002  1.000-1.005  0.03
13. 687) 2 ZJiF e Ho B B JFF Rk 36 J2 5 HCC [ GGT 0.006 1,006 1.003 -1.008 <0.001
CHE -0.001 0.999  0.987-0.999  <0.001

1% ]

LA (P <0.05) , W3k 2. Ca2* 2264 9.624  3.821-24.245 <0.001
2.3 HBeAg [ATEATRE{L B A HCC gy il 4= 5 Hb ~0.006  0.994 0.988-0.999  0.021
RIGE ML AST.GGT.CHE.PLT.Hb. Ca’* Fl PLT -0.016  0.984  0.981-0.988 <0.001
HBY DNA 7 5 F5 A7 57 5128 [ ([ 1) R HBYV DNA<10* copies/ml ~ 2.019  7.530  4.143-13.687 <0.001

pol 0 20 40 60 80 100
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Fig.1 Nomogram for predicting hepatocellular carcinoma risk
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Risk factors for hepatocellular carcinoma

in patients with HBeAg-negative hepatitis B cirrhosis
Liu Xiaoyan, Gan Xinyi, Li Cheng, Du Wenjun
( Dept of Liver Diseases, Shandong Public Health Clinical Center Affiliated to Shandong University, Jinan 250000 )

Abstract Objective  To investigate hepatocellular carcinoma ( HCC) risk factors in hepatitis B e antigen
(HBeAg) -negative cirrhotics, and to develop and validate a predictive model using these indicators. Methods A
total of 649 hospitalized patients with HBeAg-negative hepatitis B cirrhosis and HBeAg-negative primary HCC were
enrolled. Patients were randomly divided into a modeling group (n =298) and a validation group (n =351) at a
7:3 ratio. Logistic regression analysis was used to screen for independent predictors of HCC occurrence. A predic-
tive model was constructed and validated using receiver operating characteristic (ROC) curves. The clinical net
benefit of the prediction model was assessed via decision curve analysis. Results Univariate analysis showed sig-
nificant statistical differences between the modeling and validation groups in serum alanine aminotransferase
(ALT) , aspartate aminotransferase ( AST) , triglycerides ( TG ), gamma-glutamyl transferase ( GGT), red blood
cell count (RBC) , hemoglobin (Hb) , platelet count ( PLT) , international normalized ratio (INR) , alpha-feto-
protein ( AFP) | serum calcium (Ca’" ), serum cholinesterase (CHE) , and HBV DNA levels. Multivariate logistic
regression analysis identified AST, GGT, Hb, PLT, Ca’*, CHE, and HBV DNA as independent influencing fac-
tors for HCC occurrence (P <0.05), with ORs (95% CI) of 1.002 (1.000 —1.005), 1.006 (1.003 —1.008) ,
0.994 (0.988 —0.999), 0.984 (0.981 —0.988), 9.624 (3.821 —24.245), 0.999 (0.802 -0.998), and
7.530 (4.143 —13.687) , respectively. A nomogram prediction model was established based on these seven indi-
cators. The area under the ROC curve ( AUC) was 0. 936 in the modeling group and 0. 941 in the validation group.
Calibration curves demonstrated high predictive accuracy of the nomogram. Conclusion AST, GGT, Hb, PLT,
Ca’", CHE, and HBV DNA are independent risk factors for HCC development in patients with HBeAg-negative
hepatitis B-related cirrhosis. The established non-invasive prediction model exhibits good discriminative ability and
clinical utility, providing an experimental basis for early detection and preventive screening of HCC in this patient
population.
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