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HBeAgfHMECHBE & B & K HinyrH+
HBcrAg/K-FA2 40 I HXT 7 2 il 5

MR EP!, FBAE, AR, 2, TUAR R (LARE T AN RER: WALEL, Wb 452 071000; 247 E i A RE

Be k¥ ie kL, b frE 071000 )

WHE: Br Hit o K sFepilil (hepatitis B virus e antigen, HBeAg) [FHM:1EME
CIRF S (chronic hepatitis B, CHB) HBEF R K (entecavir, ETV) J{y7+H LM
HF R IR B DA PR (hepatitis B virus core-related antigen, HBcrAg) 7K-T-384k K
HHAIT R BIMNE . 53K 201941 H 2201949 H 4t 17 A R EE B A 13341
HBeAgPHPECHBEF N AN G BT A B 54 TETVIRIT /048 . LLIRTT48FH
SR TEAERE S NTEANE (59D REETEANE (746D o KA E EPCRAG
HBV DNAZK>-, ¥H 4 3% ik IHBe AgTHBsAg /K-, R AL KOG
GRS M HBerAg/K T, A 4 H S AEA D HT AU I A 2 BR R AL B (alanine

aminotransferase, ALT) . RIJXRKR T L BLEF (aspartate aminotransferase,

AST) . H#EHA (albumin, ALB) KHLEF (creatinine, Cr) 7K°F. HBcrAg5HBV
DNA. HBeAg. HBsAgHIAH KM K Pearson i XM #T . R 32X & TAEFRAE
(receiver operator characteristic, ROC) HHZk s #THBcrAgXHBeAgPHPECHB & 35 5¢ 42
MAITRIANE . 2R 564 NAHEHILEHBY DNA [ (522 +1.25) Ig IU/ml vs (6.57 +
1.50) 1g IU/ml]. HBeAg [ (2.53 + 0.56) lg S/CO vs (3.82 + 0.46) lg S/CO]. HBsAg
[ (3.34+£0.77) 1gIU/ml vs (3.91 +£0.83) 1g IU/ml]. HBcrAg [ (7.69 £2.33) 1g U/ml vs
(8.36 £ 2.67) Ig U/ml] /KT BFEMTAETERENEHEE (P¥J< 0.05) . LogisticZ A
Z[EHH7%£ 8, HBV DNA (OR = 27.139, 95%CI: 8.760~84.077, P < 0.001) .
HBeAg (OR = 2.382, 95%CI: 1.505~3.768, P < 0.001) . HBsAg (OR = 1.197,

95%CI: 1.043~1.374, P=0.011) . HBcrAg (OR =1.962, 95%CI: 1.478~2.605, P <
0.001) ¥ HHBeAgPHECHBE E 48 WA &N A ER R (P < 0.05) . FTERM
A HRE R L VRIT 128 16YT2408 . JRITAS8SEHBerAg/K 4Ry (7.20+2.33) 1g U/ml,
(6.12+2.10) g U/ml.  (5.73 +2.01) g U/ml, (5.51 + 1.52) Ig U/ml, AE524Mi%
AN (836 +2.67) IgUml,  (7.83+£243) IgU/ml, (7.16 +1.87) lg Uml, (643 +
1.73) 1g U/ml, BHEMET; Z0HERW, AR ZERAGIFE XL (Fyy = 23853,

Py < 0.001) , WA SZRFRIFERE L (Fyy = 73.134, Py < 0.001) , 4%
BRI TEAE AR (Fupp = 0.514, Py = 0.084) . SEEMNEHEL. WHITI12M. )7
248 iR T A8 I HBerAg /KI5 B K FAE e A M (PIH< 0.05) o SEA&MNEAR
JT12/8 . VRIT24)8 FR T 48 FIHBerAg/K-F I BB T R4 (P < 0.05) ; JEEeMg
HIGIT24 . J8IT 48/ HBerAg/K- T E L T34 (P < 0.05) . Pearsontf S 73 #fr &
W], HBcrAg5HBV DNA. HBeAgfIHBsAgH) 2 B2 IEAIX (FE4540.804, 0.875,
0.863, P#J<< 0.001) . J:ZEHBcerAgfilliHBeAgPH 4 CHB 3 56 & M 24 FIROCHI 28 T
AR 40.783 CHT3E95%CI: 0.704~0.861) , HBcrAg/y7.695 lg U/mlif T4 {8 % &

UK T 90,730, FF 5B 40.729. 458 HBV DNA. HBeAg. HBsAg. HBcrAgZ5HBVAH
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Levels and predictive value of HBcrAg in CHB patients with HBeAg positive in
treatment with entecavir

Chen Laiyin', Qi Congxing', An Weina®, Liu Jing’, Fan Weiguang® (I.Department of
Gastroenterology, Baoding People’s Hospital, Baoding 071000, Hebei Province, China;
2.Department of Clinical Laboratory, Baoding People’s Hospital, Baoding 071000, Hebei
Province, China)

Abstract: Objective To investigate the levels and predictive value of hepatitis B virus core-
related antigen (HBcrAg) in chronic hepatitis B (CHB) patients with hepatitis B virus e antigen
(HBeAg) positive in treatment with entecavir (ETV). Methods A total of 133 CHB patients
with HBeAg positive in Baoding People’s Hospital from January 2019 to September 2019
were selected. All patients were treated with ETV for at least 48 weeks. The patients were
divided into complete response group (59 cases) and incomplete response group (74 cases)
according to the response status within 48 weeks. The level of HBV DNA was detected
by fluorescence PCR, HBeAg and HBsAg were detected by automatic immune analyzer,
HBcrAg was detected by chemiluminescent enzyme immunoassay, alanine aminotransferase
(ALT), aspartate aminotransferase (AST), albumin (ALB) and creatinine (Cr) were detected
by automatic biochemical analyzer. The correlation of HBcrAg and HBV DNA, HBeAg
and HBsAg were analyzed by Pearson correlation analysis. The predictive value of HBcrAg
for the complete response of CHB patients with HBeAg positive was analyzed by receiver
operator characteristic (ROC) curve. Results The baseline HBV DNA [(5.22 £+ 1.25) Ig IU/ml
vs (6.57 £ 1.50) 1g IU/ml], HBeAg [(2.53 + 0.56) 1g S/CO vs (3.82 + 0.46) 1g S/CO], HBsAg
[(3.34 £ 0.77) 1g IU/ml vs (3.91 £ 0.83) 1g IU/ml] and HBcrAg [(7.69 + 2.33) 1g U/ml
vs (8.36 + 2.67) g U/ml] levels of patients in complete response group were significantly
lower than those in incomplete response group (all P << 0.05). Logistic multivariate
regression analysis showed that HBV DNA (OR =27.139, 95%CI: 8.760~84.077, P < 0.001),
HBeAg (OR = 2.382, 95%CI: 1.505~3.768, P << 0.001), HBsAg (OR = 1.197, 95%CI:
1.043~1.374, P=0.011) and HBcrAg (OR = 1.962, 95%CI: 1.478~2.605, P << 0.001) were
risk factors for incomplete response with 48 weeks of CHB patients with HBeAg positive.
HBcrAg level of patients in complete response group at baseline, 12 weeks, 24 weeks and
48 weeks of treatment were (7.20 + 2.33) g U/ml, (6.12 £ 2.10) Ig U/ml, (5.73 +2.01) lg U/ml and
(5.51 £ 1.52) 1g U/ml,respectively, which were (8.36 + 2.67) Ig U/ml, (7.83 + 2.43) Ig U/ml,
(7.16 = 1.87) Ig U/ml and (6.43 = 1.73) lg U/ml, respectively in incomplete response group.
Variance analysis of repeated measurement showed that there were significant differences
between the two groups (Fy,,, = 23853, Py, < 0.001) and at each time point (F},,. = 73.134,
Pi.. < 0.001), and there was no interaction between time and groups (Fieracive = 0-514,
P
12 weeks, 24 weeks and 48 weeks of treatment were significantly lower than those in

meeractive — 0.084). HBcrAg levels of patients in complete response group at baseline,
incomplete response group (all P << 0.05). HBcrAg levels of patients in complete response
group at 12 weeks, 24 weeks and 48 weeks of treatment were significantly lower that than at
baseline (all P << 0.05). HBerAg levels of patients in incomplete response group at 24 weeks
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and 48 weeks of treatment were significantly lower than that at baseline (all P << 0.05). Pearson
correlation analysis showed that HBcrAg had significantly positive associations with HBV
DNA, HBeAg and HBsAg (» = 0.804, 0.875, 0.863; all P << 0.001). The area under the ROC
curve of baseline HBcrAg predicted complete response in CHB patients with HBeAg positive
was 0.783 (progressive 95%CI: 0.704~0.861), with the highest predictive value at HBcrAg of
7.695 1g U/ml, the sensitivity was 0.730 and the specificity was 0.729. Conclusions HBV-
related markers such as HBV DNA, HBeAg, HBsAg and HBcrAg were all risk factors for
incomplete response in CHB patients with HBeAg positive after 48 weeks of ETV treatment,
and were accompanied by changes in HBcrAg during treatment. HBcrAg had a predictive
value for patients with noncomplete immune responses.

Key words: Hepatitis B, chronic; Hepatitis B virus e antigen; Entecavir; Hepatitis B virus

core-related antigen; Predictive value

gt AT % (chronic hepatitis B, CHB) —
IR E RN L P AN, HEr, &F (R
ALY [nucleos(t)ide analogues, NAs] AT FKa
(interferona, IFN-o) AT CHBAIT?, B
3 (entecavir, ETV) N—FNAs, HAF Pk
KN EE WEIHFDNAJ 8 1k BE M, X oM R
i #F R M E (hepatitis B virus surface antigen,
HBsAg) M. 4B % iEiedi)i (hepatitis B
virus e antigen, HBeAg) [HM:EHAMPUHKERIRIT
SR A B T Y s BT RO F A% O
MZPLJE (hepatitis B virus core-related antigen,
HBcrAg) & —f#iFr £, MiEHBcrAg/K-F
5 FAHBV LA & IRDNA (covalently closed
circular DNA, cccDNA) /KFETIM K, #IAN
e SEHBVELE IR R, Ik 2 TR AR,
HBcrAg B A VAL 4R 4E 4k 0 o 287 2040
E5s A ST HBeAgPH PECHB B #HET VIR IT 3K
REIFE W R 2R HEAT 00, FEER DT HBerAg I il R M.
FME.
1 BRERHE
L1 ATt . 201941 H 2220194E9 H fR7E A IR
= Bt VAL ARHSOIA 113345 CHB 2 3 N BIF 50 5% G k47 1]
AR TE . IAARHE: OBIFFE (181 AU R PG
B QQO1S4E[RD) ) TR iz WbriE; @GR RS
B, BEWRMNER; GHBeAgPHt:> 641~ H, HHBV
DNA > 2 x 10Uml; @JHETVAEGAE; GFFE= 18%.
HEBrbrdE: OIRRTDRIER K E ;. @& FFHAMSE AT
KA QN G 01 BLE B G 1 %
@IE FAR oAt T4 2. NAsSEZ5%); ©Ur ik AL
R @& 0. i, BEERESNE™E
W ESHE RS, MERFWHLE; O&IHME

F. @NIERTCHHATETVIAIY . BIEFriE: O 5%
BEFRAESE; OQEATY. #2; @OFER
IR ¥ @ARRNIET . BT B B s
M. AFRRERCHT RS, 5
(2020) FHEH F (06) T

1.2 B3 7 %

121 Wy A BEFHFAANEZ HZS TETV
CERRWEZDERB D ARAR, ftfEcs: H
2417 H20100019) , HAK, 0.5 mg/ik. 1Ik/d, Fr
A B LT FE R B sl i 485 .

1.2.2 SRS =AM P B fEVR TR YRIT 1204 .
BT 24 A AIG T 48 A I B B ML iE AR A%, MLiEHBV
DNA K H & A W B A A PR 2 =57 S A
M, HBeAgfHBsAg/KF-KHROCHE E6014:
HalZE o (FIK, fE) &ill, HBcrAg
KFRHGI2008 Bl bR ARIERS (&
+, HA) &, WERAEEZE (alanine
aminotransferase, ALT) . R[TXRBRILER
i (aspartate aminotransferase, AST) . H&EH
(albumin, ALB) KJIEF (creatinine, Cr) 7K
KHAU6804 H B Ao brie (Mg, EED
il .

1.2.3 s34 LUIRYT JE 48 M kK A= HBeAg IfiL i 2% i
B HBV DNAK TR N ALTIK & IEH# /E N5
SNET, K EE S N AENEH (59D R
SNBH (7451 .

1.3 %t 343 K HSPSS 22.0% it & k347 %k
AL, 4E#. HBV DNA. HBeAg. HBsAg.
HBcrAg. ALT. AST. ALBNCrAIEZ/ M H)it &
VIR, Plx+ s, P4LIR] bR ST R A 46
5, PR Z 0 S L BCR H BT 2501 M
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% 20 1] b %5 K Fl Pearson ¢ 46 36 . HBcrAg 5HBV
DNA. HBeAg. HBsAg] #5514 K H Pearsontf 5%
Y. RS2 TAERHE (receiver operator
characteristic, ROC) Hi£k 7 HiHBerAgXiHBeAgfH
PECHB R 78 2 M I TANE . AP < 0.05)9%

SE . 53
23853, Pyy < 0.001) , SHF[A] SHBerAg/K T2
FHGAFE L (Fyypy = 73134, Py < 0.001)
AR AE A TEAZ BAERH (Fuy = 0.514, Py =
0.084) , P& IA] R EH WKL, 3 —P5
o 2H i) 2 S AIE () 22 S 3R AT 1 SR AR A AT . (DA B
() A 2 e RN HIELE . T 120 1RIT

BTG L 248 J 697 48 FIHBerAg /K V- 35 i I T AR 58 45 B
2 H#R HH (P¥)<0.05) . QFHBEN R LB 5%

2.1 —fRFAT 13301, 48 N R TE A RIE
SO, 1H44.36% (59/133) , KAEARTEANZ T4,

755.64% . SEAEMNEHEHEIELHBY DNA,

HBeAg. HBsAgHMIHBcrAg/K V-3 & Z LT AE5E 4
MNEHEE (PH<0.05) , HAFELERERT
GitEE L (P¥>0.05) , W&,

22 ETVIF R A EZ e #mE 4% KHBV DNA,

HBeAg. HBsAg. HBerAgff N H A &7 Logistic
B9 5047, 45K IIHBV DNA. HBeAg. HBsAg.

HBcrAg#s) yHBeAg [ :CHB 3448 /& ] XTETVAE 58
ERERGEREE (P<005) , &2,

2.3 HBerAg#ysh A T4k BRI E T Z 0 £,

WA R HBcrAg/KFZRAH G2 L (Fyy =

B NEHIRIT 12 097248 KT 48 FIHBcrAg
KPEBERTRL (P <005 ; dEmeMEH
1BI724) . 1BIT48IHBerAg/K-F R B IR T4 (P <
0.05) . W33,

2.4 HBcrAg5HBV DNA. HBeAg. HBsAg#y4g %
Mo#r Pearsonf R HTR ], HBcrAg5HBV
DNA. HBeAgfIHBsAgt) & & IEM % (HME2 5
50.804. 0.875. 0.863, P#J<<0.001) , W2,
2.5 HBcrAg#g T Ma  JE4HBerAg il HBeAgFH
PECHB 3 58 & M A HIROCHT 2 ILIEI3,  fh 2% 1 #7
H0.783 C#iiE95%CI: 0.704~0.861) , HBcrAgh
7.695 1g U/mlis FRIANME By, 2085 H62090.459.
FBURRE 290,730 45 5% 5 M0.729.

F1 TENZFEFIETEREL HBeAg (R4 CHB B& E 4k %H

FH AR A4 (59%1]) FspE (740)) P Pl
Bk (#]) 33/26 51/23 7 =2379 0.123
b (x£s5, %) 4331+527 47.18 +6.37 t=0.850 0.397
FA (6] (%) ] 16 (27.12) 27 (36.49) 7=1317 0.251
ARE 8] (%) ] 7 (11.86) 10 (13.51) 27 =0.080 0.777
AR [ (%) ] 6 (10.17) 9 (12.16) 7 =0.130 0.718
FREARAL [#]) (%) ] 11 (18.64) 13 (17.57) 7 =0.026 0.873
HBV DNA (x#s, IgIU/ml) 5224125 6.57+1.50 t=5.550 < 0.001
HBeAg (x+s, 1gS/CO) 2.53+0.56 3.82+0.46 t=11.899 < 0.001
HBsAg ( x+s, lgIU/ml) 3.34+0.77 3.91+0.83 t=4.062 < 0.001
HBerAg (x+s, IgU/ml) 7.69+2.33 8.36 +2.67 t=2.635 0.009
ALT (x£s, U/L) 234.66 + 56.31 250.85+60.3 t=1.584 0.116
AST (x%s, U/L) 153.35 + 44.47 162.81 +46.8 t=1.184 0.239
ALB (x*s, g/L) 42.09+13.13 44.17+13.39 £=0.898 0.371
Cr (x+s, pmol/L) 5335+ 14.24 55.69 + 14.55 £=0.930 0.354
%2 HBeAg PAM CHB 23t ETV IESE 2N ERI %S E F Logistic E)AS 47

A& B SE Wald y* P& ORA 95%CI
HBV DNA 3.301 0.577 32.736 < 0.001 27.139 8.760~84.077
HBeAg 0.868 0.234 13.745 < 0.001 2.382 1.505~3.768
HBsAg 0.180 0.070 6.541 0.011 1.197 1.043~1.374
HBcrAg 0.674 0.145 21.715 < 0.001 1.962 1.478~2.605
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%3 EENEEMIFFTEMELE HBeAg fAME CHB BE A [EAT & HBerAg AKFE (x+s, Ig Umb)

aia k- F%2) HBITI12A %9724 ) G748
T LA 59 7.20£2.33 6.12£2.10 5.73+£2.01 551+1.52
E | Res¥ SR 74 8.36 £2.67 7.83£2.43 7.16 +1.87 6.43+1.73
il 2.635 4.285 4238 3.225
PfY 0.009 < 0.001 < 0.001 0.002

VE: SEARIEH, RLSI6YT 12 F. 24 JEA 48 AL, =3.391. 5.102. 4.987, P=0.001. < 0.001. < 0.001; 447 12 A 5477
24 JEIA 48 FEAAHLL, t=2.099. 2.490, P=0.040. 0.016, JAJT 48 JAFIGIT 24 ML, 1=0813, P=0.419;

AEB AN B A EL 587 12 . 24 A 48 JAMLL, = 1440, 3.792, 6.136, P=0.154, < 0.001. < 0.001; 447 12 A 5RJ7 24
JARN 48 JEAALL, t=2.415. 5.074, P3#J<<0.001; 577 48 HRGYT 24 FAHLL, r=3.126, P=0.003,
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B 1 SeeNEFAMIETENES HBeAg fAME CHB B# HBerAg TS E

HBcrAg (lg U/ml)

HBcrAg (lgU/mlD)
HBcrAg C(lg U/ml)

HBV DNA (lg IU/mD) HBeAg (lg S/CO) HBsAg (lg IU/mD)
2 CHB £#& HBcrAg 5 HBV DNA, HBeAg., HBsAg #X M4 2 i =

" 3 Wie
CHB 2 HHHBVHF SR YL s, [ N 4h K &
FRBICHB S AL e A1 52 ot (8] HAA 5 2 AH
ocd MR, H BT CHBEURHLEI A 7€ 48 W, HBV
f% ANEBERIF AR, 5| D 1 50 55 97 2 A2 JH- 441 A 47
041 15 B JE R AR FEHLUENY . ETVIL T2 ATE e
ML FEMEERPUR B, HLATE HBY DNA
" REBM TGRS, 20U AR HETVHUR
. BT RO, IRIRBCRAY], ARRMND, B
R HIHBeAg LI ML, T fiE 5 225 5 3L R
B3 HBcrAg Fill HBeAg fAfE CHB B mariZay Roc  Fef k", ETVITRZHBVE R AL, 57 i ]
i REE R NAsHE 2 & Z ARG 7 LB 51677
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J7 Z R SR R R U, AT R o iR A
B EIT AL AWM FHETVIRTT B9 13341 3,
48JH N FE A M HRA4.36%. B, L EEERS
HEVRTT SRS, RS IR T BEAH T 96 7 A6t R 3
P GLIIPPAl , R 75 BT A 24 B IR 1R 80k AT
NA I . HBerAgre — Mol BHBVIEKSL LG Fhr
W, 3 A 149N R TR A A OGR4
EfHBeAg. HBcAgfi22 kDFi#% & (P22cr) M,
HBeAg L85 MIHBVER 1k, HBCcAg il 2 4
(R B AR A MRSy, P22er i HBeAgTF il 1
(8 7=4), HBcrAgse fHcccDNARL % ImRNAR 1% 7~
A, HHBerAgh 7= A AN 2 i # 20 1 e
ORI ER B, U2 PR RT3 M ILEHBY
DNAMK TR RIS, 45 78% & lliEHBerAg
FHPE, HBcrAgR] {E A CHB & 25 155 W Wl 1) 137 2
FrEWEY, K5 FEE, HBV DNA. HBeAg.
HBsAg. HBcrAg/K Pk, dE564 8% KA K
s, X4E/~%THBV DNA. HBeAg. HBsAg.
HBerA g7K ¥ AH X 5 &1 1) B 28 BN SR I6 7 5 1 Bl
Vi, B MEEE TR, il AR 5T o

KA T LAIRIT G 48 N 7 & 58 4 BB AE N IT
ETV I IARTT 2%, {HSEhr b I A e 56 4 DU N
HBeAgIfLiE # H MHBV DNAKF-AE AHUHE #FI0 T
2 5P XN AT N cce DNA [F) 5 42 4776 1] S 5
HBVEGetg ek, 1M ZEPEAN N ccc DN AR ZS U 77
AT R, BRI R ZE, HEEXE
PA#Z, WIRMELL) 20T e, DRk, 583 Mig 5 1E
Fr LAVF A CHBYT 280t 72 24 11 2% 3 A TR A 70 34 i
AHIFFL R B F 2 HB erA g /K P 4 4F 58 42 B2 11 i [
K, fECHBEZLZETVHUREIRIT T,
MiEHBerAg/K -3 25484k 8 T lin R FH 24 B 97 &%
MR PR T MM ARG . BEAEE 5T s, HBeAglH
PR FHBerAg SHBV-DNA £ 3% [IE M5, S5ATF
WeeceDNAW A REF AR, HBerAg MU A2 ik
JH2H 23 N ccc DN A ZK S35 1) 1L i 2 B A He bs, H
BT WAT 2552 k. TN E R BCE R IT 51 R
HBeAg i 2 42 AHfF 5t £ IHBerAg MY 5
HBV DNA R A &% IEAMHG, H5HBeAg. HBsAg
HEIEME, BHBerAg5&SIME A LA R
TFAHSGNME . 25 8 S ORI 2 1 B 2 T )
PR EEIGIT, HIMIEHBV DNAE A R McccDNA
TR AR, M5 HBerAg #0% #i .
o WangZPmrr £ 0], fEHBeAgPHECHBH &
FHBcrAg 5HBV DNA. HBV cccDNA E 35 5%,
H SRR R FEREE LT 4L FE A G, Z R T

S . 55

PRAE LLSREUH BEAR A%, % T HBcrAg 5 iF P cccDNA
TREMRAGAFT RS A KPFRHE—PIT
ROC/ 3, 4 RiE/mHBcrAgkf T-HBeAg[H HBV
BE WG BA — & A .

gi I, fEHBeAgPH M B E BT IR P pEE
HBcrAg()381k,, HBV DNA. HBeAg. HBsAg.
HBcrA g4 15 JyHBe A gBH 4 CHB & 3 4 58 4% N2 (1)
fa KM % . HBerAgXtHBeAg[H I CHB &3 Hi i
BT R B A TN E , {HHBCerAgzK ik 2 o] Ff
o FEE I 1 E s VR 75 S5 IR Bt 9
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