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The level of HBV cccDNA in liver tissue and its clinical significance in patients in the convalescence stage of

hepatitis B virus-related acute-on-chronic liver failure
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Abstract: Objective To investigate the expression level of HBV cccDNA in patients in the convalescence stage of hepatitis B virus-
related acute-on-chronic liver failure (HBV-ACLF) and its correlation with HBV markers and liver histopathological changes. Methods A
total of 30 patients in the convalescence stage of HBV-ACL who were hospitalized in The Ninth Hospital of Nanchang from January 2015
to October 2023 were enrolled as liver failure group, and 9 patients with chronic hepatitis B (CHB) , matched for sex and age, were
enrolled as control group. The content of HBV cccDNA in liver tissue was measured, and its correlation with clinical data and laboratory
markers was analyzed. The independent-samples ¢ test or the Mann-Whitney U test was used for comparison of continuous data between
two groups, and a one-way analysis of variance or the Kruskal-Wallis H test was used for comparison between multiple groups; the Fisher’
s exact test was used for comparison of categorical data between groups. A Spearman correlation analysis was performed. Results The
liver failure group had a significantly lower content of HBV cccDNA in liver tissue than the control group (-0.92+0.70 log,, copies/cell vs
-0.13£0.91 log,, copies/cell, 1=2.761, P=0.009). In the liver failure group, there was no significant difference in the content of HBV
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cceDNA in liver tissue between the HBeAg-positive patients and the HBeAg-negative patients (P>0.05) ; there was no significant

difference in the content of HBV cccDNA in liver tissue between the patients with different grades (GO-G2, G3, and G4) of liver

inflammatory activity (P>0.05) ; there was no significant difference in the content of HBV cccDNA in liver tissue between the patients

with different stages (S0-S2, S3, and S4) of liver fibrosis (P>0.05) ; there was no significant difference in the content of HBV cccDNA

in liver tissue between the patients with negative HBV DNA and those with positive HBV DNA (P>0.05). For the liver failure group, the

content of HBV cccDNA in liver tissue was positively correlated with the content of HBV DNA in liver tissue (r=0.426, P=0.043) and

was not significantly correlated with the content of HBV DNA in serum (P>0.05). Conclusion There is a significant reduction in the

content of HBV cccDNA in liver tissue in the convalescence stage of HBV-ACLF. HBV cceDNA exists continuously and stably in liver

tissue and can better reflect the persistent infection and replication of HBV than HBV DNA in serum and liver tissue.

Key words: Hepatitis B Virus; Acute-On-Chronic Liver Failure; Convalescence; Covalently Closed Circular DNA

PN M R (ACLF ) J& — 28 DU s S 2 A
K SR O RE S AR RS TSR B o o R ) e AT R
Sy BRRAE B I R 2R A AT . HBV B TR 3 2
ACLF 53 VLI 2 Mg R 24 2018 4R | N — TR £ oty
RS FE S5 9 5%, 71. 5% 1 #3% 4 HBV 402G ACLF
(HBV-ACLF). HHF5E %5, 4% HBV DNA 7K PR
ZREIE LA B, S0 R BR A5 K I ) HBV cccDNA .
Ut JFF HBV cceDNA 7K P 76555 15 W I A EAd bt HBV
BRI RO AT VR A I e bR . AT I it
A B 20 R (PCR) -8 G 125 a2 1 K2 I HBV-ACLF
WK A2 1) B 5 T 41 219 HBV ceeDNA & &, H4F 1T H S
HBV br&®) S ZUR PSR R A cceDNA )
T e M 5 R A A AR 5 B A4 1 DL i

1 #ZREFZE

1.1 BFZstf HE20154E 1 H—2023 4F 10 A 7E4
e BE (1) HBV-ACLF Yk &2 1] /2 25 9 A 41, 5 Biti L
T R 3 e P ) R AT DE T P 1 2 B JHF R (CHB)
BEAE R s B EAF S PR RI2IR
(2018 4E ) )12 B9 ACLF 12 Wikt ; 17 T 25 00355 6 - 1 375
TBil<85. 5 wmol/L, &E Ifil i i 1% 20 B£ (PTA) >60% , PLT>
80x10”/L., CHB B#H TG (181 LR 4 BivA 1676 (2022
SERON RIS AR E . A BFSE X 5 B HER CHB LLAE
) A D P I S, RS P T i 07 5 45 5 HE R
PEA B I 2 AH 56 L AR i 7™ 35 IR 28 D s B 3 Ot i
S5 HEBR A F S e R NG . TR IR R A
B 35 25 T R4 (2) 28U (NUC) BUiR EER YT o

1.2 FAc s A0 SRRIT R S B W Il AR DG R, £
FEAE WS RS L ALT (TBil , i JLEF (SCr) . PTA | Ifil & HBV
DNA JTF£HZ HBV DNA 44Uk B2 Wi 45 45 . MELD
P43 313 2 2 =3. 78In [ TBil (mg/dL) ] +11. 2In (INR) +
9. 57In[ SCr(mg/dL) |+6. 4,

1.3 ARARESNE WSO EN @ B T2
TEREAE L, T8 5 AT 2 G K, DRIE 2 2 s 21
R A R, WU 4% A AL 40U A A4V RNA PR FR I, -70 “C
VKA PR AF 25 FH o SR S22 5 PCR K I T 4 21 HBV
DNA, {ff T Mt T3 Fe A R A B2 5] HBV cccDNA
SE A IR R &, 3k PCR- 2% % 45 4 1k I 22 JIF 20 41
HBV cccDNA, S50 - ) FHELZAS B G R & e U4
SRR , (AR (I KR ZH 20 24 o0 A 24 7 TR Ak
Ab TR R BRI, B 10 WL AZ BRI 40 WL PSAD
PIAZ (1 WL PSAD fi§+39 wL Buffer) , #£47 37 °C 30 min J%
BEGFYT, 285 5 B 70 °C 30 min K% 6 2 L BV S 1A% R
£ PCRASEHR 7E FAM 95l 834 B HBV cccDNA 22
i, R ZEF) MR TR RS R VIC DO EE Y WA T
YA F o TR S A RS A 4 BRI P A
T L R 0 235 S ) v R T Sk

1.4 %t % W SPSS 26. 088 H 4k 1 HEA T 508 23
Bro TFEAMAR IR OB s 2675, I 2EL 1] R
2 e k5, 2220 0] AR B 3R O 22500 s AR IE S 0 A
BT BRI M (P, ~ P.o) FR , P4 (8] He 48K FH Mann-
Whitney U %55 , 22 241 8] [t 4% % ] Kruskal-Wallis H #5;
THECFORML ] L #5 R Fisher R 8 #5560 . >R FH Spearman
K TR OCTE ST . P<0. 05 N2ESRA G5 X,

2 #R

2.1 —f A A ARG A 39 6 B F B 37 4
(94.87%) , L 21 (5. 13%) , F- I 4F 9% (32. 92+7.98) %/
H:rp HBV-ACLF 1% 52 ] 5. 3% 30 ), CHB 55 991, W4 iR
H GRS, AR MBI ALT (SCr. 117 HBV DNA
DL AFAH 40 HBV DNA 22 ¥ oG i 24 2 L (PE >
0.05) , X B2 £ 35 PTA WIS T £ 4 41 (P<0. 05)
(#£1).



EWH,%. HBVEXEMIERRBREHEZEFELHBY cccDNAKER HiFREX

59

Fz1 —MERLLE
Table 1 Comparison of general information

WiH X HRZ (n=9) v 2 (n=30) ESRaR(E] Py

(%) 31.33+9.75 33.40+7. 50 =—0. 676 0.503
B () 9/0 28/2 >0. 05
ALT(U/L) 32.47+12. 86 36.65+11. 16 1==0. 954 0. 346
SCr( wmol/L) 77.55+13.28 78.60£11. 85 =—0. 217 0. 829
PTA(%) 103. 25+23. 17 83.23+13. 56 1=2. 339 0. 046
.35 HBV DNA (log,, #% Il/mL.) 6.64(4.00~8.15) 5.70(3.78 ~5.70) Z=-1.518 0.129
JIF 42X HBV DNA (log,, #% Ul /mL) 4.83(3.86~5.72) 4.18(2.78 ~5.09) Z=-1.401 0. 161

2.2 FF4A L HBV cceDNA K -F b4k P24 B %
JHFZH 2L HBV cceDNA 7K P T X B 4H [ (0. 92+0. 70)
log,, copies/cell vs (=0. 13+0.91) log,, copies/cell | , 2% 5
HE 245 L (1=2.761,P=0.009) .
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Table 2 Comparison of HBV-ACLF convalescent patients with serum HBeAg-positive and HBeAg-negative

i H HBeAg FHE (n=15) HBeAg B (n=15) RN PH

RIS (%) 31. 13+6. 47 35.67+7.99 =1.708 0. 099
B () 15/0 13/2 0. 483
ALT(U/L) 37.53+10. 25 35.77+12. 30 1=—0. 426 0. 674
SCr( mol/L) 82. 13+10. 27 75.07+12. 58 t=—1. 685 0. 103
PTA(%) 87.40+12. 94 79.07+13. 27 1=—1.741 0. 093
MELD ¥4 (43) 17.90+5. 74 15. 11+3.55 ==1. 602 0. 120
1ML7% HBV DNA (log,, #% Il /mL) 5.70(3.91 ~5.70) 5.35(3.56 ~5.70) 7=-0. 494 0. 621
JF£H 2L HBV DNA (log,, #% Ul /mL) 4.28(3.75~5.29) 3.79(2.70 ~5.00) Z=-1.231 0.218
JIFZHZUHBY cceDNA (log,, copies/cell) -0. 830. 80 ~1. 000. 60 1=—0. 667 0.510
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Table 3 Comparison of HBV-ACLF convalescent patients with different degrees of liver tissue inflammation

T H GO ~ G2(n=9) G3(n=10) G4(n=11) A P
(%) 32.22+7. 61 31.90+8. 58 35.736. 42 F=0.830  0.447
B (41) 9/0 10/0 9/2 0.157
135 HBV DNA (log,, #% Il /mL) 5.70(4.33~5.75) 5.35(3.56~5.70) 3.35(3.65~5.70)  H=0.605  0.739
FF£HZ1HBV DNA (log,, ¥ Ul /mL) 4.28(2.70~5.15)  3.91(2.78~4.65) 4.20(3.01~5.10)  H=1.415  0.493
JFZH4L HBV cceDNA (log,, copies/cell) -0. 83+0. 80 -0. 86=0. 62 -1.04=0. 72 F=0.275  0.761
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Table 4 Comparison of HBV-ACLF convalescent patients with different degrees of liver fibrosis

T H S0 ~ 82(n=5) S3(n=7) S4(n=18) A P
AR (%) 32.00+10. 95 30. 719. 27 34. 83+5. 64 F=0.855  0.436
B () 5/0 6/1 1711 0.593
1i.7% HBV DNA (log,, 5 Il/mL) 4.78(3.90~5.75) 5.00(3.54~5.70) 5.70(3.80~5.70) H=0.544  0.762
JIF£H 41 HBV DNA (log,, #% Ul /mL) 5.29(3.32~5.55)  3.79(3.01~4.46) 4.18(2.70~5.09)  H=1.558  0.459
JFZHETHBV ceeDNA (log,, copies/cell) —0. 56+0. 90 —1. 40+0. 47 -0. 83+0. 65 F=2.801  0.078

%5 I HBV DNA FH15 HBV DNA B HBV-ACLF 1% & # & th 32
Table 5 Comparison of HBV-ACLF convalescent patients with serum HBV DNA -positive and HBV DNA -negative

i H HBV DNA fH:(n=14)  HBV DNA A (n=16) A ER P

AR (L) 33.57+7.09 33.25+8.08 -0.115 0.909
F 1 () 13/1 15/1 0.922
ALT(U/L) 37. 64+13. 39 35.79+9. 15 -0. 437 0. 666
SCr( wmol/L) 82.29+8. 45 75.38+13. 62 -1. 640 0.112
PTA(%) 87.21+10. 19 79.75+15. 41 -1. 540 0. 135
MELD ¥4 (43) 17.25+6. 03 15. 85+3. 72 -0. 780 0. 442
PURTEIRITHI] (d) 36.00+13. 87 50. 75+26. 54 1. 866 0.073
ABEHT L7 HBV DNA (log,, #% Il /mL) 7.32+1.53 6.60+1. 44 -1.331 0. 194
JFZHZUHBV ceecDNA (log,, copies/cell) -0. 85+0. 83 -0.97+0. 57 -0.471 0. 642
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AN ARG TR E W ZHZU HBV cccDNA g 75
YA ACLF 95 ™ EF2 B PFAL FE b , % B HBV cccDNA
IR SGRTLHLU AT R LT T . ARTSE P HiGE
HBeAg kA5 HBV-ACLF ™ 5 2 & #H < . HBeAg FH 4
HBV-ACLF 53 i 1% % HBeAg BH I 35 T &, Al fiE 5
#5> HBeAg BI1E HBV-ACLF S F AP A77F HBV Hif C [X7AE
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- ESMATIRE X ERE T -

The New England Journal of Medicine | Xalnesiran Bx & =i ANEx & & A T 7
BTFEHZBIFRIaTT

HBV % 3 64 47 /04 97 LA PR T #2 (48 B ) 9 IR T =B TR & Ao K A4 A A3 (B8R ) R hdh AR b 52 I3 46
MW (ET R2ARBAO~T%) . AT REAHREEEE, —HI KR EHARREHYE LAY KL
F VAR Y R FEFUR FASE R B AT HBV 69 4% 71 .95 B P . Xalnesiran & — #F N- T Bh-D-3 SUAE fie 3£ 555 5%, A 4%
DFHRNA, ¥e s HBV A F 4069 SIRF R 3K, TR SRk, dr ERXFdHF ERELSARFILAREL-F &
R A%, 2 Piranga X 3534 T A ML 57 4269 Xalnesiran B2 A3, RIE A 2 908 T H £ 1A HBV B 4 & 64 77 2 fn %
2

FEXRNH . % P R TR GERW JFFRARET S RIET, B2 (8R) £ %77 )G ik B k& 5 76
#91% M HBV & % & 5 A vA T 5% 7 %4 77 48 A : 100 mg Xalnesiran (% 1 42) ,200 mg Xalnesiran ( % 2 28) . 200 mg
Xalnesiran 3%~ 150 mg Toll # &4k 7 3 71 Ruzotolimod ( % 341).200 mg Xalnesiran 255 180 pg & L_ETHEa2a
(% 44) BHF(BR)EMM LT (HS54H), EF77 384 52857 45 R )5 24 A HBsAg # 1 (HBsAg<0. 05 1U/mL) .
LRPTE 196 KRG H(F 1~545 5 430.30.34.304 3561 ) P, £ 24 EFHRAEFEH A T%.3%.12%.
23%.0, BITLERIE24 )8, 5% 1 ~ 52089 HBsAg fn & 243 530 1 3% .0.3%.20% #= 0, HBsAg %5 1 (1F 3 R A¥ [ fr
W) R AT 06 A HBsAg<1 000 IUmL ey A5 %, $1~5803BFA4BTRRFHLAEESHNH 17%.10%.
18%.50% #2 6%, F= ¥ 3 % a9 & ALTKFF+ 3 (BT A FAF 3 Rk AF = &, BAE RN 2 AR I AHE 09 T oL T il 8 )

AT GAE S T A FRITAZ 69 /D T3 RNA & S s 7 ) 55 I S AT X o e bevd A 04 7 2L, OF 2 T AR KA,
HREAFEARLEI, FIT 2T S A I IR E 6T KB B AT B AT R T T SR SRS B
Woml R eR T A (BR ) R MAis ey AW S T4k, %2, Xalnesiran 5 %95 98 FBA 2 A T 52 ILEK 3 69 HBsAg
TR R R R R B T HBsAg i PR XM o @ 69 ek A B2 HBsAg & K F &% 69 77 2Bk IX , A R ke bk s fvat
—FHRIAT 7 A,

1% B HOU JL., ZHANG WH, XIE Q, et al. Xalnesiran with or without an immunomodulator in chronic hepatitis B [J]. N
Engl ] Med, 2024, 391(22): 2098-2109. DOI: 10. 1056/NEJMo0a2405485.
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