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[Abstract] Objective To analyze the detection characteristics of novel hepatitis B virus (HBV) serum biomarkers
including HBV RNA, hepatitis B core-related antigen (HBcrAg), hepatitis B core antibody (anti-HBc), intrahepatic HBV total
DNA (tDNA), and covalently closed circle (cccDNA) in patients with different types of HBV infection. Methods A total of 227
HBV-infected patients, who were hospitalized in the Fifth Medical Center of Chinese PLA General Hospital from January 2017 to
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December 2019 and underwent liver biopsy, were included in this study. The clinical data were retrospectively analyzed and serum
HBV RNA, HBcrAg, anti-HBc, intrahepatic HBV tDNA and cccDNA were quantitatively detected. The characteristics and anti-HBV
treatment impact on the above virological biomarkers in patients with different types of clinical illness were analyzed. Results

Among 16 patients with acute hepatitis B (AHB), 4 were positive for serum HBV RNA (25.0%), 1S were positive for serum HBcrAg
(93.8%), 14 were positive for HBV tDNA (87.5%), and 13 were positive for cccDNA (81.3%) in liver tissues. Among 184 patients
with chronic hepatitis B (CHB), 34 were treated with nucleos(t)ide analogues (NAs), and their HBV RNA and HBcrAg contents
were significantly lower than those without treatment, and the anti-HBc content was significantly higher (P<0.05). Among 18
patients with liver cirrhosis (LC), 9 were treated with NAs, the virological parameters, excepting HBV DNA, showed no significant
differences between NAs-treated patients and treatment-naive patients (P>0.05). Among 9 patients with hepatocellular carcinoma,
S were positive for serum HBV RNA (55.6%), 7 were positive for serum HBcrAg (77.8%), 8 were positive for HBV tDNA (88.9%),
and 6 were positive for cccDNA (66.7%) in liver tissues. Conclusions Serum HBcrAg might be used to differentiate whether AHB
is cured or not. In NAs-treated patients, even if HBV DNA decreases to the undetectable level, HBVRNA is still detectable and might

cause the slow progresses of the disease, so antiviral therapy cannot be discontinued. Serum HBV RNA and HBcrAg might serve as

serological substitutes for intrahepatic HBV cccDNA.
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DNA, cccDNA), SEHBVMELLYER . HAiE=
AJ AERPE O AT 20 2 ccc DN A 53 K 75 &2 i 10 3L
IIR=REE =7 A8

I AR AR YT HBY RNA K HBVAZ L JFAH
KL (hepatitis B core-related antigen, HBcrAg) Al
SR 2H 2 cccDNARY 5 s i M, J2 I AR 0T 58 4
A, HBV RNAJESE 40 A cccDNAFY
B RAR, FEIE RGBT I3 S i i iy 2
PRIZHRNA S H 57 175 514 ; HBcrAgfdfiHBeAg .
HBcAg X (Al 1122 kufii % LA H, HIHT-C/CIX
{18 S TS A HE 44 B8 0 6 55 — B 1 1491 A ] 22 TR
s, A8k R — Bk R . RO B
(anti—HBc)%*ﬂﬁifzﬁiE@%fXj‘HBcrAgEgcf?%jaf‘ré*ﬁ
T, HoE 5K 5 IR U7 SOE NSRS 5 W
EAHSEY ) KB HBV RNA . HBcrAg/&anti-HBc/K F-
XFWIHRIATT 7 G B | e PR T RUCRN T35 47 0 (14 1
i A EEAEH, (0 H XX S bR i i o7 2
S FCHBE# , H/DXTAHB, LCKHCCEH I
5% . FEA R HBVIR LB T, Rgh:
HERTTE S8 S b B RIHB VAR 540 I FRAE S i LI
WD o AT BN R] S A (Y HB VIR L 8 35
A3 AT R R I b 7 9 M T A1 24T HBV E.DNA (total
DNA, tDNA)FlcccDNARYKE HHAFAE, LAFRT Hilk
R WL

1 RS TE

1.1 — Rl IdE20174F1 H —20194F 12 H 7Ef#
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R BIFHAB R . R . A
By G 8 M s SOTRORS 1 B TRORS M s o A At
RS o Ao 28 B8 Be AR B 22 51 2 ik vl (At i =
2017050D) .

1.2 G IRGEORHR B 8 g bRl R H A0 if)
D3 075 AR BUR S PR % . MRSk, PR
YUk A G (HBsAg . anti-HBs, HBeAg. anti-HBe,
anti-HBc)>K JlRoche Cobas e601 Hi, fb 2% & S 5 22 43 Mt
I (Fe E % G2 W A R AR, HBsAghE it
Rz R BR 40.05 TU/mlo 2R FH 52 28 6 E S PCRIE
A6 I 1LV HBV DNAZKF- (K3 BR 2520 TU/ml) o

1.3 H B B R A W HBY RNAZE
S R A S A ) 8 R E A U HBY pgRNATR
A&, Kl R 100 4% D1 /ml. il HBerAghs il &
HLumipulse GJ&.> G Rl B A (H AR & - Hig 0 BB
;—ct/ﬁ\ﬁ'), *ﬁ\mw@%}30~7.010g10 U/ml, IfM{#Fanti-HBc
R 2R FH AR 27 A OGO S e R v, 308 & A
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G| E@QIAamp DNA Mini Kitid 7 &5 12 B & AT 2H
4UtDNA, HiZE#FTHBYV PCRE R, K345
RNWHBV tDNA, =B AL HE 4 210 i ot 211K
DNA(rcDNA) , M EEZEDNA K cccDNA, IF414Y
tDNAZEPSADEH L . RN 3 e 56k 1 PCRIE i
R, A5 45 N HBV cccDNA

1.5 Geitepabd RHSPSS 2004k 4F AT 48y
Bro IEARA A TH PR Dlres3Rox, 4] LA
S FH WS R A A 5 O A 0 A B T B TR
M(Q,, Qy)Fs/w, A AR HMann-Whitney U
5o THECTERABI (%) e, 20 18] FLEER FH A 6
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73851, R (39.2 £ 10.3) % . HPHHIA, AHBAL16
5], CHBZH18414], LCZH18%, HCCZ oM., 227
HBVEYL #1917 HBV RNAKS R K 55.5%, &
K R5.5(2.9, 6.7)log, 7% Ul /ml; Il HBcrAgh:
% H890.3%, &K F-4.8(3.4, 8.3)log,, [U/ml;
MLY% anti-HBcks H %8 96.5%, & 7 /KF3.8(3.1,
4.3)log,, TU/ml, AS[RIZEAUAG HAFAIE WL 1,
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CHBZ (P<0.05), 1M M4 HBcrAgE it L 25 7 0
Giit2E i L (P>0.05, #1), TE4FIHBsAgk A I
A BAHBE E T, AA3HIHBV DNAFHM:, 34
HBcrAghHPE, 1lHBV RNAFHIE . 7E184fCHB
FHh, 341(18.5%) %% T NAsIGYT, HHBV RNAS
HBcrAg/E it W BARTRIAIT 2, anti-HBCE it W]
BT ARIBITU (P<0.05); fE18BILCHE &, ofl
(50.0%)¥%3 T NAsifyT, HHBV RNA. HBcrAght
anti-HBc/E & 5 R IBIT A A2 R LG4 5 L
(P>0.05, K1),
2.2 fEGEINE F A bR A A R B E B HB VIS YL iR
HP R B ARIE GG S FE AR HBV DNAKS H
FH86.8%, EiEKFH4.2(3.0, 7.9)log,, IU/ml,
7% HBsAgh: H F 892.5%, ERKTFH3.4(2.7,
4.3)log,, IU/ml; L7 HBeAghs % h45.8%, &
KF-H3.1(1.3, 3.3)log,, COL. A[AIZEHY H G
HURRIE L1,

AHBZH[YHBV DNA, HBsAg/tHBeAg/E 41
WA T CHB(P<0.05, #1), fE184f|CHBEH 1,
NAsiAIT4LHBV DNA, HBsAgM HBeAg E fit 14 1] it
R FRIBITAL(P<0.05); FEISHILCHEA T, NAsiA
74 U HBsAg Mt HBeAg/E Tt 5 ARTAYT 4 L 22 57 1Y
TG i3 L (P>0.05, K2).
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Tab.1 Clinical characteristics of HBV-infected patients with different category of clinical illness

iH HBV#l(n=227) AHB4(n=16) CHBZ(n=184) LCZ(n=18) HCCH(n=9)
T [H1(%)] 154(67.8) 12(75.0) 121(65.8) 14(77.8) 7(77.8)
A& (B, wts) 39.2+10.3 40.1£11.8 38.1+9.7 42.9£10.0 523+11.9
HBV RNAFS H R [](%)] 126(55.5) 4(25.0) 108(58.7) 9(50.0) 5(55.6)
HBV RNAJE i [log,, # I /ml, M(Q,, Q)] 5.5(2.9,6.7) 2.5(2.2,2.9)" 5.9(3.5,6.7) 3.0(2.1,4.5) 3.3(2.4,3.4)
HBcrAght H 2 [ 14 (%)] 205(90.3) 15(93.8) 166(90.2) 17(94.4) 7(77.8)
HBcrAgiE it [log,, IU/ml, M(Q,, Q3)] 4.8(3.4,8.3) 4.8(4.2,5.6) 4.9(3.3,8.6) 4.5(3.4,5.8) 4.6(4.0,5.3)
anti-HBcK H R[4 (%) ] 219(96.5) 15(93.8) 177(96.2) 18(100.0) 9(100.0)
anti-HBc/E 7 [log,, IU/ml, M(Q,, Q;)] 3.8(3.1,43)  2.8(253.5)Y  3.9(3.3,43) 3.3(2.4,4.1) 3.0(2.4,3.4)
HBsAgh H 2R [ (%)] 210(92.5) 10(62.5) 179(97.3) 15(83.3) 6(66.7)
HBsAg/E  [log,, IU/ml, M(Q,, Q3)] 3.4(2.7,4.3) 2.5(2.2,3.3)" 3.6(2.8,4.4) 3.0(2.1,3.6) 2.9(2.8,2.9)
HBV DNAK 2[4 (%)] 197(86.8) 14(87.5) 160(87.0) 15(83.3) 8(88.9)
HBV DNAE # [log,, IU/ml, M(Q,, Q;)] 4.2(3.0,7.9) 3.1(2.6,4.2)" 5.0(3.2,8.2) 1.6(0.7, 4.5) 1.0(0.7,2.9)
HBeAgh H [ (%)] 104(45.8) 5(31.3) 91(49.5) 6(33.3) 2(22.2)
HBeAgE it [log,, COI, M(Q, Q)] 3.1(1.3,33)  1.5(0.5,22)"  3.2(1.8,3.3) 0.9(0.5,1.7) 1.8(1.7, 1.9)
AT N HBV tDNAKS H R[5 (%) ] 222(97.8) 14(87.5) 184(100.0) 16(88.9) 8(88.9)
JFINHBV tDNAZE it [log,, #5 U1 /10°, M(Q,, Q,)] 5.5(4.8,7.3) 4.3(4.3,4.5)" 5.6(4.9,7.5) 5.3(4.8,5.7) 5.1(4.9,5.4)
HFINHBV cccDNAKS H R[] (%) ] 201(88.5) 13(81.3) 171(92.9) 11(61.1) 6(66.7)
JHFPIHBV cccDNASE i [log,, #5 11 /10°, M(Q,, Q;)]  4.7(3.8,6.0) 4.0(3.5,42)"  4.9(4.0,6.2) 4.6(3.8,4.8) 3.7(3.4,4.5)
NAsTRIT [ (%) ] 52(22.9) 0(0) 34(18.5) 9(50.0) 9(100.0)

HBV. ZRIFRWiE; AHB. 2Pk HUH48; CHB B PES R4 LCHREfL; HCC. W4t ; HBVtDNA. FF414{ S DNA; cccDNA.
AN FFIRDNA; HBcrAg, Z SO HUFEAHICHUR; anti-HBe. ZJIFLOHUAR; NAs A1 ()Y ; SCHBALLEL, (1)P<0.05
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FERIKFHS.5(4.8, 7.3) log,, # D1 /10°, FF4HE
HBV cccDNAKS H 54 88.5%, & /K 14.7(3.8,
6.0)log, #% U1 /10°, AN[F]2E 7Y 8 5 (A HH RRAE DL 3R 1
AHBZH i IT4H 21HBV tDNA 2 HBV cccDNASE &
B MK T CHB4 (P<0.05, 1), 7£184f|CHBHEE
i, NAsJAJTZHBV tDNAMHBV cccDNAE 1 14 1]

AR T RIGITAH (P<0.05); TE1SHILCHEFEH, NAs
JAYTFZHHBV tDNA M HBV cccDNAKE 54674 1L
BRI G 247 L (P>0.05, K3).
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Fig.1 Novel serum biomarkers in HBV-infected patients with different category of clinical illness
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Fig.2 Traditional serum biomarkers in HBV-infected patients with different category of clinical illness
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AHBEFH RN R BEEBRARASA K, JIMEHBsAg

T eE 4B AHBE # ', AT HBV DNA
HBV RNA M HBcrAghiPE, #EMHFEHMT . B&
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WKL 2910%/ml, AL FEALR (1) 25 K Fe k10" /ml,
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TR, S EIHBV DNA K HBcrAg i B H:
MFs bR BTG, Rit, HBcrAgn 1 MAHBE &2
VIR A B S 85
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K, HBerAgh] HIHCCHY &A="', MiARWFFEd
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PR e i S P S, B0 B R S

25 B, HBcrAgrl{EH AHBWI IS IA AL 4
MFERR; A PUREERYT IS HBYV DNARME ZE A AT,
{HHBV RNA{BER AT, WERREAS (L PUWEEIRYT
HBV RNA S HBcrAgal Al 1 JFZH Z{HBV cccDNAF)
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