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Abstract

Chronic hepatitis B (CHB) patients achieving clinical cure
represent individuals who have attained persistent virological
suppression and immunological control. This is the ideal
treatment goal in both domestic and international CHB
management guidelines. Clinical practice has demonstrated
promising outcomes for certain patient populations treated

Baishidenge  WCJD | https:/ /www.wjgnet.com

with optimized regimens involving nucleos(t)ide analogs
(NAs) or immunomodulators (such as pegylated interferon
a) administered sequentially or in combination. However,
despite the gratifying progress in the clinical management
of hepatitis B, a significant number of patients still cannot
achieve the goal of clinical cure. Many challenges remain to be
overcome to achieve better treatment outcomes. This article
provides a brief overview of the current research progress
and existing issues in the pursuit of clinical cure of hepatitis B.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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T“”‘é‘a&iﬂf}\(chromc hepatitis B, CHB)® % 52 JLI& &k
BRREEERFT B REF IR o i 4z
%J S2 BT B ASNCHBE 648 09 22487497 A 47, 16
JR R BRIEA, DA (B2 ) K4 (nucleus(t)ide analogs,
NAS)RLEIAF H (R BT Eow)F R IIEA
/‘é %’? AT EA ISR BFABERAT T AATLE
R, A AR LTI SRR EY R MR A S %
BHER ﬁ‘ég'—ﬂ” & ARG A8 B AR, Bk B BUT 6006
ﬁ»‘(ﬁ"uﬁyﬂi TRIEM. AL TG R E A
AT 69 B R ’7/@1}_ o] R — ) Tk TP
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AROIRE: 16 R G A € A 12 M T AT X (chronic hepatitis
B, CHB) % 436 Keg 23T A AF. A1 8 % 8 HiL 35X —A
1%, BT IE RO REETRBGNIE . AR
Y B AR T k00 A ¥ CHB Y 16 R & & RILSE,
TAERARE RHIR K.

ERRR: ST, M=, T, Sk, S JAHRRaR: MESH
. HFUELABIZE 2023; 31(20): 837-845
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0 31

e 2R EE AT 4 (chronic hepatitis B, CHB)/& Ei
N AR RE I B B . PRt 5 P AE2H 24(World Health
Organization, WHO){fi 11, ERA U131 Nsdeit 2.7
JF 4893 B (hepatitis B virus, HBV), * [ H A g PEHBVIE G
L8600 77 N, IS NEUI AL fE A Bk g "2, S ARk TE Ny
PAMER ISR, AR 2150%-80% A BIE 112
PEHBVIEZL, HABRE R FIBET 40 e (hepatocellular
carcinoma, HCC)p {51l i —2fok E ip [P, 7E3RE, A
I 84%HHCCAE HTHB VRS FEUM™Y, HBVIEGL# R 4
JiT368 T JRURG 2 o e ATERR10-3013%5. [RIt, X T8k 2,
FFEETT S ST, SEZ AT RE, Do HHRE IR AR
st B A PR A i R R S 1) . AA20154F e o [E 18
YECHBiG TR, $2HiEsRIg Z MR IRTE A As, A
HMRZFFHTTIR T RIARER, 215 RN IERATA AR 2
I PR VG EAH S T 00 H s, i N, i E TR
20194F FRE2022 4 it 7E L FF I PR 107 T AN i SE .
2, 18 G IR TE B O AR N ERAEE MBS, (HAEIR IR
b G R R ATS A A S — 00 1 R e AN R
IR B B AR, EIEBELFIRTT R i 2 M
HLESER.

1 IR =R T

LI RIE BIR R, WIRE LI HURTEIRES. AR
Fr AL, CHFPURERIRIT R 2 AR RAY): — R
(FR)EZW), H—RKRTINER. 1997FEM % 1 (TR)FEAL
¥)(nucleos(t)ide analogues, NAs)[ . 17, AT
TR REH R M A, AT LT 0] LASIAZ H 254
PUERTEE T SRR ERGaT T REN e oo, MLCHBR)G
I ANPURERIRIT R, &3 IE309E BN, s>
INAsEATT R 2523408, KA R KRR, H
Mk AT L2 S 2 P 3. K- CHB B 75 I 2
()0 AT DASZ IR s B i), LGB KIS R, 4R
A5 KB B N A sl REE J5 &I, NAsXT -
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Pl (hepatitis B surface antigen, HBsAg) & FAEH -+
AR, FIERREA L 1%. R, Z A 1%
HBsA g i bR 245 0 I 22 8 AT TRIES 2RI PR VA 18 1)
A He B R AR S A R S I A 1A
A IIRDNA(covalently closed circular DNA, cccDNA )i 4
T A /D30FI404E", Ptk th e B LA
251,

20134FBlock &5 2¢#H MR IF T XCHB “IR@” M
MR, SR M TAILRME & 2 EHB VIR G 5 B A
HINEE, HIETHCCHIREAT A i TR BT HBVI A
B BRI YRR HIRCHBRIIARTT 45 R A LR ER.
Rz eI T “DhRe i (R i h
)7 S, RIHBsAgHIE R FHBY DNARFEAMNH]. &
itk, CHBYA M (1 8 BB Kl 3R 56 A TR B U i 5.5
TREDFI I RETE VA OO AR A A sl d s 2R )1,
1M 5E 418 /238 MIEHBsAgiE %, T P AL EHBY DNA
THER(ELFEIT M cccDNAFIEEAHBY DNA), [ $i-HBc
Fro Pt oA EpT-HBsHUBL, 1M i FHB VIR~
A flccc DNAZE KM E HFFEA71E, HHB VAR 4 T4
& 218 EDNAY, HATERZ 5 X cccDNA K FESHBV
DN AR TSR 712454, Fit LS 4 if 8o DASEEL. AH L
ZF, WA BN TE 2R 5 s, HArH TG R B — 24t
JREEZYIN ARG B BIm ARG B AT g, Ftk
Il A ¥ A T RN CHB 38 VA YT 1) E A,

2 FINEROVERENHIE AT IRARSRN#TE

TIERT EPUREY, £ PRSI S
B, 124 NIE T RIRIT O O SOREDIFE. b
TR TR, THRERT A T
— ST RIS, BRI IR BT TR
PR, BIVEFK, MA&ANE, TE 2538 R 5 A I 307
R LA . EENAsH IR, K2Rl RE LA GE
T IN R, B3R 2 WAL T & (peg-interferon,
Peg-IFN) 117, FHLEIXA 51 e 23 Flm R = AR [ 5%+
B F. 20154, MarcellinZ™™94 Yk iRiE 7 LAHBsAgiG R
BRI A HONIR YT BRI 45 8, EorPeg-TIFN olbk
BB AR T B (tenofovir disoproxil, TDF)VAYT48)H
HBsAgiH R FA[1£9.1%. X —45 Bt w5 TN AR R
AR, SLRITESAR R E3N, 2 AT Bl
RIGE H AR B RAE TR, JERIE NN EE TR —
SR I R SR 7T, R IAE SR i 26 A X FE et 4
ANBER TR ENASEA T LUEHBs A il bR 3k 3
40%-55.6%. HIA T HAHE SR RE & 22 m 34T
K. T RBET T I RIE T Peg-IFN oA [RVA T SR
(1) — SRR PRIE B FL (R D).
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R 1 CHBEBEETPeg-IFNwEYS ESEMIBFRERAVE SRR

ey ESES RTRMEHAR HBsAgiERAZR

“NAZEERSPeg—IFNo” RIS Marcellin'™ 9.1%
Satoru Hagiwara"® 10.4%
Cheng-Guang Hu'""® 11.5%

“NAIEFBPeg—IFNo” £RE8 OSSTHIR"" 8.5%
SWAPHHZ™ 8.9%

Endeavorfffzy"® 9.3%
NEW SWITCHIFZT> 14.4%

OSSTHAZR?" 8.5%

“NANDFPeg-IFNo” 585 PEGANFH5* 7.8%
SWAPHHZR™ 9.0%
Wen-Hong Zhang®® 18.5%
N 32.5%
Shuang-Suo Dang® 37.4%

“e8FPeg-IFNa” ZREE(IHCs) Seng Gee™ 20%
Lin—Lin Zhou®” 24.7%
Xin=Yue Chen'® 29.8%
Shuang-Suo Dang®” 47.9%
Xue—Bing Chen®™ 55.6%
BT RS NEW SWITCHE5” 20.7%
Yao Xie®" 21.7%
Xin—Yue Chen® 29.0%
‘BIvss” R Yao Xie™ 19.4%

NA: ‘ZEZY; Peg-IFNo: BZ B3 FHiFK o IHCs: Bt BIFHEREHEDS .

R AHBeAgFHMCHB, 1120% 1] GEi¥i 4% 22 HBe AgFH
P, 25%-62%1THC 83 A7 16 P 5 B8 IR R 41 410 0,
3.3%-62%FF 15 H L FE I A0, LA 10% /2 A 77 (E
JRRREAG) AN [ AT i 3l 61 0 R 5 [ SR A 5
S5 R KAARRE R R AL A I FE R X HTHC B 25 1)
YIS R A T B B ARG, THC N BRI 2 SUR I 75 &
Peg-IFNafft 3 NBERI TGS, Rtk 2 B 7t 54 I HC &
H A HPeg-TIFNoiR Y7 I BURUE 2, Ferf O HTIHgIA M
14261fkHBs A g B Peg-IFNo¥)iECHB & &, fii
Peg-IFNo 728 JFHBsAgif bR 1] 1£47.9%>, %54y
BT R BLIHC N #E48 /& S A HBs A gl [ R i547%, 45
A NFE AR gy, XU R RS & M CHB & AT
B Peg-IFNa R IT Reds T /A H i R AL

3 ZHIGFERMBEFTM, SRHE

3.1 1M TG R G0 3 R B AR G IR
3.1.1 FIRE B IR B AT B AR R B AT 16 R
GRS Peg-IFNo H AT AECHB R A [F SRR I R
HIEMIEE10%, BT TNAsKI1%, (HHEER
PSRN FLHAR. W SR ILAE S o0 N, B8 ffi H Peg-
IFN oA 7 Ja G IR B B2 5 T HAMCHB & 3.
Peg-IFN iR 7 LA NI E IR AN ASIRIT 14E L, L,
HBsAgfi/K (L <1500 IU/mL). HBeAghit4 HHBV
DNA<2000 1U/mL¥)&EE. BE HT RN “Erig i
H” o “ZHBIEDH " S 5T R fEPeg-IFNafli
NEE, IR ARYA BT ik30% A P, 3T AR5 31 HBsAg
HEAPIRAS B2 (inactive hepatitis B virus carrier, IHC), .

K BREIEH —BUANIHCEE A BOATTEY, it
AR E N T R, T HTHC A B C 206853000 /557,
HBEEFER K, IHC AR EHBVE G
A 2 e ) R T 3 v, VS — T T 49 A\ 196541
THCEFH I PRV 11.55, KA 16%HBIHB VA
i, HHIHBV RS 0 8 25 75 204 1) BF i 10 2R
KRR IEA6%, FTH SR EH 25 E ik RFUR A4 %
E15%°Y. HiEH WA R BUHC B H14%-24% 1] fg
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TR AR AN PR IA R B Ao 25 B 2
Y A% 2 A 5T A R T I PR YR B N S VG DA
IBRCHBEE MR @R AL, B a5 FIE
B AT RYE 7S, 7EARDE AT Bl AR TG
WHW “BMmE” - “SgtmE” « “LMmE”
G IETETFRE, i 32 B8 2 Peg-IFN 0BT J5 A
AT 40% ) £ AT SEIHBs A gb# 223000 TU/mLEL T, i%
38 B G e i 52 1) 0 R AR A vT DL i AR
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FE, F. JHIBFRER: ESHR

TRTTIBBT RS N, AL SERUIGRYE A — B
B HAR™Y. Uh4h, HBe AgPH WA 18 Z AT B RS T
PEG-IFN a J&J7 IR IRYA B EAMIE TNASE I 35 8
&, B REE RH R TNAsHZGA)T™. a2 Uik
H, KT IR AR S R, R A AR YT RS kR
FHHAER, HartERWIRER B, e BisAE)T
TR . [ ERIEYT SR 5.

3.1.2 HER ARG TG R4 JLECHBEH I
PRGBS T R, JLECHBRHTES
PP EE A Peg-IFNaifIT JEHBs A gl bR R i & $2 i,
FEUE TR T AR RS B/ LI AR R ik 2, AT
IR R L) LE X Peg-TFN aifI7 i R it 32 1 W47,
X — RV A4S R T IN R E T CHBIR IR & KI5 L.
KansuZ:™20064F (i 70 % B, $7°K 7% € (Lamivudine,
LAM) 5IFN#JIEEES 5LAM 2 H 5 5 TS TENAR L,
HBsAgiESBE 05 N12.5%. 4.6%@P>0.05), *T JL#E
CHB YU TR IR Ml PR VA X — I 1L
W S A B B . BE S5 Ak 2 B FRIG R B ST R,
JLECHBHUFR B 16T B 2 &, Rl 24 CHB &L
BAGREEMRABRE, BEETHORERIT, 68
™, ) LE CHBYUR 87 ORI R I 8 R 4 A8t
T, N 2 CHBIG R IR @7 ok A5 .

HB VIR L1 7= I 1E 53 W6 )5 AR AR AR AL TR ik e
FEREIRAS, KR 43 8 R RAIF 7 ok %2 -
P — TR0 7 99 NHBe A gBH 4 (7710, cds 83 2 IR e 42
WA LLBUR BRI TT, A7 5 SL R 24, 45 SRR 4
WEwhURES®, U EALT/KFREA A, BE
40% H LT AT 2k JRE, BT FT g N4561 &5 FFCHB
FIP=td, S5 BRI, 24.4%HINALT 2k T s, 11.8%3K45
HBeAgi# I, HBeAgH P71/ vl i HH L A B i,
X EGYFA] DMEER S 107 S5 ALT T BT A i R A Bt
LM, I G RS AR R, AR T 4% R
F W CD8+TH M N T 17 T4 M VA6 A0 R0 TN o IV B
W, AL RPN EEBRIA KT T &, W RELERIA s
i 52 A0 ST 5 B A R 35 EEAE Y, den W0 s
X BT R RCHB= I SEBLIG RTA B R AF AL, i
% Peg-IFNaiBTT A B — AR MG R YA .

313 BREEAMAREWHIRZA LB BEES
Fh 22 WO G PRI FE B TF E, Peg-IFNofE CHB & # #
A R A AR A5 B i, {H T Peg-IFN ath /776 —
BB RS, 0 T 4R B F L F R AR TR Pe g-TF N o 97 11
WA, XFE— RS CHBERF ok T 2450, #HH)
FHRIE G Peg-IFNoAIT FIAME, 79— 7 It BETEST 2K
AR J 525, ¥ B8 TR 2 B k. TTHBY DNA
EAR W] DR YU 2R 9T PR e b, (RIEA BEIR
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UFRIHBs A glfiE R, B AT C& B 17 3/ 5 1 T
fabr: FELEMRHBsAg/K T 597 12/24FHBs A ghltik
T BIT12AALTT E 245 DA k. STk, £ Rhgr i
) 1L 575 b S B A THB VIR 97 247l HBV
RNAHcceDNARE IR, — €M AT S B IE A
cceDNAKL S AT, E M 7T ZIHBY RNATE
I HBeAgiF B (I CHB & thyK~F 5EAIC, H.12/24)8 I}
[THBV RNAZKF] LA 4 FitllHBe A gi B, HBV
RNAFIHBeAg2 [AI47{E 58 IEA <P, B AT fECHBI)
& R @A T, AR HIHBYV RNAT] LA AyPeg-
TFN oA 77 128 IS I PR R 25 505 (0 T BR 52, — A
BHEHBs Agif bR SR E VR IT 248 5 T % 15 24, H
MSHBRHEEA R RS MR B E R, HIER ]
RERTRA7 M IcccDNAYR S = A= HBsAg, [FIILHBV RNA
BRI AR A TN % 5 Peg-IFN o i T Ja A5 25 I WL b
3.2 THF W ARG R0 H = 524 #H A A B 4e Kde

-
w_

3.2.1 HBVE $89 %02 ZRAUH) 3 TEA T Kl K&
wey Raka: AR ATTRE, Peg-IFN ol fl
TEBRHB VLG R I6 8 5 18 3 PR 2 5 B & %
IR G, T RS TRYA @ f bn kB, MEHG o =
AT FEEF TR AEACEFR R A G e br. B AT
I3 B 2E TINAE AR A HBsAg/K 1 & F£ME, HBeAg. HBV
DNA. HBcrAg/K- J¢ [£E, Fi26HBV RNAZKF-45. 15
WA R R I — R siid e b m U I HBsAg
THEBR A RER LR TCHBEH ME 2R &, /& R
IHBs A gl ml GE I R IE B RE A ME A, TREVE N SE
VR B AR EYD, (BRI IE T B 2 0 7RI
FANESL, Ak 2= TG by 2 R ALTH 1. e
MHEFRANKLHE . DCAIML. B4 JEIRHHBITET
YA, TregZHu%E. CHBZTE X %)% 59 5 & il 2 ]
AR IAH ELAE IS5 3R, 2 R f 5 R I M 92 4
¥z 5o, HLHIE 4R, MiPeg-TFNa B #IESE A A B
T TE 56 R G FE B e % N B IR, AR T2
B THBsAgiBE R . T2 # A 1/EPeg-IFN ol &
FCAth e 2 B S ST B A b G B BB O TR T N
K&t B FUESEPeg-IFN otk & PD- 1401155 o] ik &
ZIEIRCDY” TYHMI 40 M 352808, B B[Rl B e
FIB, B £ CTHF 98 1E S2PD-17 CXCR5™ CD8" T4Hfg A
R HEZCDS” TR ThAE, 1M H AL 88 EE B .
PD-17/ECXCRS" CD8" T4 AR H ke R A, It
#h, CXCRS" CDS8" THH X CHB & 95 75 IMUAE (1 3% 1
RAIF—E MR, LR Gy gl i Wi vl G 2 iE &
PEALVETE I S B2 R Y7 A, AR BEE S AL (1A Wy
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81 ETEORSEEHBYINHA. HBV: CAF

RN NTCP: AR N)ESLE 21K, cccDNA: i
DNA: IASIEAIRDNA; dsIDNA: WHELEEDNA; pgRNA: BIZEAAIRNA; MVB: £ 2K, HBsAg: CHUAT 2 R IR, HBx: CAUFT 4

BJ-XEE

&, I8 H:DNA RC

RE L B BB AN T B R B, 2 6 8 1 5 s
HONFEE. BZIERF 2 R Peg-IFN alff) B
B IA, BT Peg-TFNoUN 25 R I 2 e [ 25, JCH & 78

B Gt SRS HBs A gl G BRIEH]. B A 2518
IR HR A S R IRAT-PDLI-IFN o555 — R AR RE A% 153k
RIIRA LD C)IRITIRE, FTREIENN 32, 5 AT BE BT

TN H RS 6 Peg-IFNo G R N A AR A5 FCHB/N R = A FF AR PT-HBs e &,
85 E . IR A HBs A gl . 2R H BT/ECHB R 1, 1

20194EGaneZ5 IR HBe A gBAMEICHB &
A HPD- 14 I s Be, 25 SRR IIRTT 128 44K
FH10.3 mgkgBE LIRS INHHBVIATT MR H, B
HBsAgiIELR P45 R F40.3 1ogl0 TU/mL, JA¥724)H 1,
IR HT0.3 me/kgHE HBsA g 3L 28 1 715 R [40.48
log10 TU/mL. 13 sURF 55 B UCIE R 1 S 2 s 77
(immune checkpoint inhibitors, ICIs)7E JEfHR 18 HEHB VI
Y R BT R e A, HAERAICTs AT LATK 18 EHBV
SRR SR (THB VAR 1 2 SN A e th S S5
IFNHEF@ A RES FPD-L1HIERIA, Jfi o] fg it — B4 T
UL TIRE, TFN-oy 75 5 e 40 S 4P D-L1 1R
1%, IFN-o/y-STATA1-PD-L Ll 75 /5 AR B A
T M A S5 I 14 FH R FFE A ) PR T 40 e 7 T i 4
=BT, XFPENARZ A CERMEHST”, L
PRI B FRLRB AL, SRTTIX AR LI HAF] T HBVITE .
DR 2 4 O PD- 141 71) 5 Peg-TIFN ol H, 1A 217
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FICIsE & Peg-IFN oI ARHT T, BT ERBTFET T
FIEA, F{SICISEE A Peg-IFN ol 42> 7EPeg-IFN o i
fith b 523 B 22 CHB IR PR YA .
HTHBVHER S TH M D Re % VA OC, 14K
R T2 i A £ 1) 250 AR F FEH B VIl PRYE fin 4iis
WAL T2 A, Hoh g NiEE R TR TYH M 4k
AR, Z R 4E N MR h 3RS T, it
HB VRS2 AR I FE R A R HOR, X TR THB VAR
F PR S AR S JE AT RSN, RIS S I TR
THH A E T4 30 1 Py R P S B SR AR, H
BT FHBVIRIT 0 TR T A0 M 3= Z A 2R oo 77 K-
B R A PR 524K T 2 i (chimeric antigen receptor T cell,
CAR-T)FIHF S T 52 4(T cell receptor, TCR)ZIE )
TN, G 7RI A HCHBI [ ML 3 7352
K H EATHB VAR5 PETAH A S 148 R 3 (B e 92 1 5
HBV [ K& ) B SR 5 R 4 THBVIE RS, ik
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BRI 7T R BAE B HB VR 7 & R R 1 5%
R PR HBsAgFH YT IE /S 7R HEUHB VG R, HHBV
R S P AT RV G S LR N, S 7 ¥4 B it
Ak R TREHB VAR THH A ) S e K S V6T SR A 22
BN CHB 7 SR Im ARA 18 135 SR

3.2.2 K T ¥ed g A o B B0 2 M e B K ik TG R
B DA A AR SR cccDNARIEE &
156 FEEKITHBY DNA, 1M H T C & A2 Im R 8 FH B HT
IR ERAINGTT T 97 A IR, Bk, X THBV
YBIT IR FE I H MUET 25 AR G K AN A AT AR . AR
HB VA A AR BER Z 5, 259 aE R BT
HETFHBVE AL, H AT IEETT R MPTHBVZ
W) EAEHB VIS 20 B 52 1) AR R v i L 47
], RPEE a4 o U R D UR B E . R ZMELR
JUHUBIAAEVE R : (DHBVEEASIHIF: FHBTHBVIEA
JFFAHA; QIZIRIEAVINAPs: $ii & HHTR HBsAg /)
P (3)NAs: FHHBV DNAE HIFT 7 DN A RS,
NH WG EE I IRZGYD; (4) TP = T P
HIHBVIIRNA, FH IR EEREE, i ENZALE] 259 2
AHERNATHL(RNA interference, RNAi) K 2 S FA% R
(antisense oligonucleotide, ASO); (5)4K 54 IH5): T-HEHBV
I E A0 5E, BHAIERRE 202, (6)HBsAgREBAm il 7)(121).

4 IRKERAITTRET, BB

Peg-IFNa 1] LMHBYV & il (1 2 A I 15 R DU BE 1%
P, FINTEHBY pgRNAM# 52E liHBYV DNAILFEH,
Peg-IFNo ] 1 55 APOBEC3 i 1 [t 2RI TPt 2l
RIFRIE, |21 SERGEIAR A Mccc DN APER, M
TMiPHKTHBY DNAE H7 i #EcccDNAFE; LS T
HBV RNAA L, MEdkpgRNA KRR ix L]
Wi Peg-IFNo I F— & F2FE_En] LU #FCHBI 58 4%
B, ARMTHB VIR YL 58 20 IO B 7E7E R A HE T
WeccDNAFIHE A HBY DNATE N BT HBVIEA, Peg-
IFNotfcccDNA IR — & 1EH, (HIE 240 IR, i
SEAE R R K B DR g 4B R R A7 >k THB VI 82 iR /T
(1R . CRISPROFZEIRFI I 5] 855 it [ S H 25 1)) ot S5 i
AR i — AN B, KSR i@ Cas9
X R O 7E B AZ A P R A R TR B TR EDN A
BN, SAIFE B ol R B, R — P B PO B
NAR = A R R SR R i 77 1. AR 1, CRISPR-Cas9ff i
N RS PR R R g TR, B TR IT 2 s,
HE A FEHB VIR G, 1@ % 5 FIDN AT F1 B AME )
FRNA, CRISPR-Cas9 R4t 1] LA [r] HLAF 7 14 7)1
HFRDNAFE R4, FIDNAN 577 I XUBERT R, Wr
25 AW 2 7 5 o R AR R AR R, ol 2

Baishidenge  WCJD | https:/ /www.wjgnet.com

842

SRS IAR, DRI AT 1 2R R P A A A Sl Th RE 1 ek
B, RS B2 DN AJE K ZH i 23w, SR
CRISPR-Cas9HARTEH Tl PR 2 1T i 75 fif UL 7EHR AR
OBk, H BTt 7E 4 CRISPR-Cas9$ AR A Witk e,
CRISPR 5 1) 2 DR G BB AR A RIS R B AT HB V£ PR 2H.
B FEAVA R, FTRE RIS HBVE 1A /) T A.

5 18

M2, N RAECHBIGRASIBFL . JERIFL. B2t
R, R NFE AR NFE, 7RI Al AR, 1542
PO B 5 I T IATR YT T R MR T S A %
J7 AT AFAE AR AR ) 1) AT Bk K. (HCHBIR IR YA 2
T RAE A ERA RS r] SEBL B AR TT E AR, KRR ZHF
TR AT EL MMM E, HISHEE IS kAT
FERIAWIRN, THERHBV T A A B A g Iz,
HARF S 2 (U A s L.

ZEH

Revill PA, Chisari FV, Block JM, Dandri M, Gehring AJ, Guo
H, Hu ], Kramvis A, Lampertico P, Janssen HLA, Levrero M,
Li W, Liang TJ, Lim SG, Lu F, Penicaud MC, Tavis JE, Thimme
R; Members of the ICE-HBV Working Groups; ICE-HBV

Stakeholders Group Chairs; ICE-HBV Senior Advisors, Zoulim F.

A global scientific strategy to cure hepatitis B. Lancet Gastroenterol

Hepatol 2019; 4: 545-558 [PMID: 30981686 DOI: 10.1016/ S2468-

1253(19)30119-0]

Yuen MF, Chen DS, Dusheiko GM, Janssen HLA, Lau DTY,

Locarnini SA, Peters MG, Lai CL. Hepatitis B virus infection. Nat

Rev Dis Primers 2018; 4: 18035 [PMID: 29877316 DOI: 10.1038/

nrdp.2018.35]

3 Venook AP, Papandreou C, Furuse ], de Guevara LL. The
incidence and epidemiology of hepatocellular carcinoma: a global
and regional perspective. Oncologist 2010; 15 Suppl 4: 5-13 [PMID:
21115576 DOI: 10.1634/ theoncologist.2010-54-05]

4 FRARE AR R EZAMRERXEREEF. RAITE
P75 (202245 1R). AL AR Ze & 2022; 30: 367-388 [DOLI:
10.3760/ cma j.cn501113-20220413-00193]

5 Franceschi S, Montella M, Polesel ], La Vecchia C, Crispo A, Dal
Maso L, Casarin P, Izzo F, Tommasi LG, Chemin I, Trépo C,
Crovatto M, Talamini R. Hepatitis viruses, alcohol, and tobacco
in the etiology of hepatocellular carcinoma in Italy. Cancer
Epidemiol Biomarkers Prev 2006; 15: 683-689 [PMID: 16614109 DOIL:
10.1158/1055-9965.EP1-05-0702]

6 Donato F, Tagger A, Gelatti U, Parrinello G, Boffetta P, Albertini
A, Decarli A, Trevisi P, Ribero ML, Martelli C, Porru S, Nardi
G. Alcohol and hepatocellular carcinoma: the effect of lifetime
intake and hepatitis virus infections in men and women. Am
] Epidemiol 2002; 155: 323-331 [PMID: 11836196 DOI: 10.1093/
aje/155.4.323]

7 Wild CP, Montesano R. A model of interaction: aflatoxins
and hepatitis viruses in liver cancer aetiology and prevention.
Cancer Lett 2009; 286: 22-28 [PMID: 19345001 DOI: 10.1016/
j.canlet.2009.02.053]

8 Cornberg M, Lok AS, Terrault NA, Zoulim F; 2019 EASL-

AASLD HBV Treatment Endpoints Conference Faculty.

Guidance for design and endpoints of clinical trials in chronic

hepatitis B - Report from the 2019 EASL-AASLD HBV Treatment

Endpoints Conference(t). | Hepatol 2020; 72: 539-557 [PMID:

2023-10-28 | Volume 31 | Issue 20 |



10

11

12

13

14

15

16

17

18

19

20

J3aishideng®

31730789 DOI: 10.1016/jjhep.2019.11.003]

Chinese Society of Infectious Diseases, Chinese Medical
Association; Chinese Society of Hepatology, Chinese Medical
Association. [The guidelines of prevention and treatment for
chronic hepatitis B (2019 version)]. Zhonghua Gan Zang Bing
Za Zhi 2019; 27: 938-961 [PMID: 31941257 DOI: 10.3760/ cma.
jissn.1007-3418.2019.12.007]

Chevaliez S, Hézode C, Bahrami S, Grare M, Pawlotsky JM.
Long-term hepatitis B surface antigen (HBsAg) kinetics during
nucleoside/nucleotide analogue therapy: finite treatment
duration unlikely. | Hepatol 2013; 58: 676-683 [PMID: 23219442
DOI: 10.1016/jjhep.2012.11.039]

Block TM, Gish R, Guo H, Mehta A, Cuconati A, Thomas
London W, Guo JT. Chronic hepatitis B: what should be the goal
for new therapies? Antiviral Res 2013; 98: 27-34 [PMID: 23391846
DOI: 10.1016/j.antiviral.2013.01.006]

T2HE TR KRG (e )% R, I R Iegm 4 &
2019; 35: 1693-1701

Marcellin P, Heathcote EJ, Buti M, Gane E, de Man RA, Krastev
7, Germanidis G, Lee SS, Flisiak R, Kaita K, Manns M, Kotzev I,
Tchernev K, Buggisch P, Weilert F, Kurdas OO, Shiffman ML,
Trinh H, Washington MK, Sorbel ], Anderson J, Snow-Lampart
A, Mondou E, Quinn J, Rousseau F. Tenofovir disoproxil
fumarate versus adefovir dipivoxil for chronic hepatitis B. N
Engl ] Med 2008; 359: 2442-2455 [PMID: 19052126 DOI: 10.1056/
NEJMoa0802878]

Marcellin P, Ahn SH, Ma X, Caruntu FA, Tak WY, Elkashab
M, Chuang WL, Lim SG, Tabak F, Mehta R, Petersen ], Foster
GR, Lou L, Martins EB, Dinh P, Lin L, Corsa A, Charuworn P,
Subramanian GM, Reiser H, Reesink HW, Fung S, Strasser SI,
Trinh H, Buti M, Gaeta GB, Hui AJ, Papatheodoridis G, Flisiak
R, Chan HL; Study 149 Investigators. Combination of Tenofovir
Disoproxil Fumarate and Peginterferon a-2a Increases Loss of
Hepatitis B Surface Antigen in Patients With Chronic Hepatitis
B. Gastroenterology 2016; 150: 134-144.€10 [PMID: 26453773 DOI:
10.1053/j.gastro.2015.09.043]

Hagiwara S, Nishida N, Watanabe T, Ida H, Sakurai T, Ueshima
K, Takita M, Komeda Y, Nishijima N, Osaki Y, Kudo M. Sustained
antiviral effects and clearance of hepatitis surface antigen after
combination therapy with entecavir and pegylated interferon in
chronic hepatitis B. Antivir Ther 2018; 23: 513-521 [PMID: 29438098
DOI: 10.3851/IMP3225]

Hu C, Song Y, Tang C, Li M, Liu J, Liu J, Liao M, Zhou F, Zhang
YY, Zhou Y. Effect of Pegylated Interferon Plus Tenofovir
Combination on Higher Hepatitis B Surface Antigen Loss in
Treatment-naive Patients With Hepatitis B e Antigen -positive
Chronic Hepatitis B: A Real-world Experience. Clin Ther 2021; 43:
572-581.e3 [PMID: 33516527 DOI: 10.1016/j.clinthera.2020.12.022]
Han M, Jiang J, Hou J, Tan D, Sun Y, Zhao M, Ning Q. Sustained
immune control in HBeAg-positive patients who switched from
entecavir therapy to pegylated interferon-a2a: 1 year follow-
up of the OSST study. Antivir Ther 2016; 21: 337-344 [PMID:
26734984 DOI: 10.3851/IMP3019]

Lim SG, Yang WL, Chang JPE. Switch or add-on PEGINTEREERON
to chronic hepatitis B patients already on nucleos(t)ide analogue
(SWAP study ): final results. | Hepatol 2019; AASL.D2019. Abstracts
(oral193)

Wu D, Wang P, Han M, Chen Y, Chen X, Xia Q, Yan W, Wan
X, Zhu C, Xie Q, Jiang J, Wei L, Tan D, Dou X, Yu Y, Hou J, Luo
X, Ning Q. Sequential combination therapy with interferon,
interleukin-2 and therapeutic vaccine in entecavir-suppressed
chronic hepatitis B patients: the Endeavor study. Hepatol Int 2019;
13: 573-586 [PMID: 31172415 DOI: 10.1007 /s12072-019-09956-1]
Hu P, Shang J, Zhang W, Gong G, Li Y, Chen X, Jiang J, Xie Q,
DouX,SunY, LiY, Liu Y, Liu G, Mao D, Chi X, Tang H, Li X, Xie
Y, Chen X, Jiang ], Zhao P, Hou ], Gao Z, Fan H, Ding J, Zhang

WCJD | https://www.wjgnet.com

21

24

25

26

27

29

30

31

32

B

ZIDE, F. JHHAER: TRESHE

&

D, Ren H. HBsAg Loss with Peg-interferon Alfa-2a in Hepatitis
B Patients with Partial Response to Nucleos(t)ide Analog: New
Switch Study. | Clin Transl Hepatol 2018; 6: 25-34 [PMID: 29577029
DOI: 10.14218/JCTH.2017.00072]

Ning Q, Han M, Sun Y, Jiang ], Tan D, Hou ], Tang H, Sheng
J, Zhao M. Switching from entecavir to PegIFN alfa-2a in
patients with HBeAg-positive chronic hepatitis B: a randomised
open-label trial (OSST trial). | Hepatol 2014; 61: 777-784 [PMID:
24915612 DOI: 10.1016/jjhep.2014.05.044]

Bourliere M, Rabiega P, Ganne-Carrie N, Serfaty L, Marcellin
P, Barthe Y, Thabut D, Guyader D, Hezode C, Picon M, Causse
X, Leroy V, Bronowicki JP, Carrieri P, Riachi G, Rosa I, Attali
P, Molina JM, Bacq Y, Tran A, Grangé JD, Zoulim F, Fontaine
H, Alric L, Bertucci I, Bouvier-Alias M, Carrat F; ANRS HB06
PEGAN Study Group. Effect on HBs antigen clearance of
addition of pegylated interferon alfa-2a to nucleos(t)ide analogue
therapy versus nucleos(t)ide analogue therapy alone in patients
with HBe antigen-negative chronic hepatitis B and sustained
undetectable plasma hepatitis B virus DNA: a randomised,
controlled, open-label trial. Lancet Gastroenterol Hepatol 2017; 2:
177-188 [PMID: 28404133 DOI: 10.1016/S2468-1253(16)30189-3]
Li GJ, Yu YQ, Chen SL, Fan P, Shao LY, Chen JZ, Li CS, Yi B,
Chen WC, Xie SY, Mao XN, Zou HH, Zhang WH. Sequential
combination therapy with pegylated interferon leads to loss of
hepatitis B surface antigen and hepatitis B e antigen (HBeAg)
seroconversion in HBeAg-positive chronic hepatitis B patients
receiving long-term entecavir treatment. Antimicrob Agents
Chemother 2015; 59: 4121-4128 [PMID: 25941216 DOI: 10.1128/
AAC.00249-15]

S T, AME, IR RSB E- o 220897 i koK
HBsAga/A 8912 b TRUT K & 16 R 25 By FUm AR 7. 2RI IE
A2 & 2018; 21: 565-568

Wu FP, Yang Y, Li M, Liu YX, Li YP, Wang WJ, Shi JJ, Zhang
X, Jia XL, Dang SS. Add-on pegylated interferon augments
hepatitis B surface antigen clearance vs continuous nucleos(t)ide
analog monotherapy in Chinese patients with chronic hepatitis B
and hepatitis B surface antigen <1500 IU/mL: An observational
study. World ] Gastroenterol 2020; 26: 1525-1539 [PMID: 32308352
DOI: 10.3748 / wijg.v26.i13.1525]

Lim SG, Lee GH, Dan YY. HBsAg loss in inactive chronic
hepatitis B carriers is dependent on level of gHBsAg and
interferon response: a randomised control trial. Hepatology 2019;
70:128

Jtk, Ak ROUZBTFHESTIEEH R AN L mdhdm
FURA WA ST AR, F B 5 AT A & 2020; 20: 374-378
Cao Z,LiuY,MalL,Lu]J, JinY, Ren S, He Z, Shen C, Chen
X. A potent hepatitis B surface antigen response in subjects
with inactive hepatitis B surface antigen carrier treated with
pegylated-interferon alpha. Hepatology 2017; 66: 1058-1066
[PMID: 28407271 DOI: 10.1002/hep.29213]

WuF, LuR, LiuY, Wang Y, Tian Y, Li Y, Li M, Wang W, Zhang
X, Jia X, Dang S. Efficacy and safety of peginterferon alpha
monotherapy in Chinese inactive chronic hepatitis B virus
carriers. Liver Int 2021; 41: 2032-2045 [PMID: 33896094 DOI:
10.1111/1iv.14897]

Chen XB, Liu FF, Shu FL, Liu JY, Yang JH. Peginterferon alfa-
2b combined with tenofovir disoproxil fumarate induced high
clinical cure rate in inactive chronic hepatitis B virus carriers. Clin
Res Hepatol Gastroenterol 2021; 45: 101723 [PMID: 34091082 DOI:
10.1016/j.clinre.2021.101723]

Li MH, Xie Y, Lu Y, Qiu GH, Liu F, Li XH, Zhao H, Song SJ,
Guan XP, Cheng ], Xu DZ. [High rates of HBsAg loss and
seroconversion result from prolonged course of pegasys
treatment]. Zhonghua Gan Zang Bing Za Zhi 2011; 19: 182-185
[PMID: 21586235 DOI: 10.3760/ cma j.issn.1007-3418.2011.03.008]
Yan Y], Wang XX, Cao ZH, Lu JF, Jin Y, He ZM, Geng N, Ren

2023-10-28 | Volume 31 | Issue 20 |



33

35

36

37

39

40

41

43

45

46

J3aishideng®

FE, F. JHIBFRER: ESHR

S, Ma LN, Chen XY. [Low-levels of HBsAg quantification at
48-week in HBeAg-negative chronic hepatitis B patients are
the advantageous population for HBsAg clearance]. Zhonghua
Gan Zang Bing Za Zhi 2018; 26: 813-818 [PMID: 30616314 DOI:
10.3760/ cmaj.issn.1007-3418.2018.11.002]

Li M, Xie S, Bi X, Sun F, Zeng Z, Deng W, Jiang T, Lin Y, Yang
L, LuY, Zhang L, Yi W, Xie Y. An optimized mode of interferon
intermittent therapy help improve HBsAg disappearance in
chronic hepatitis B patients. Front Microbiol 2022; 13: 960589
[PMID: 36110295 DOI: 10.3389/ fmicb.2022.960589]

Sarin SK, Kumar M, Lau GK, Abbas Z, Chan HL, Chen CJ, Chen
DS, Chen HL, Chen PJ, Chien RN, Dokmeci AK, Gane E, Hou JL,
Jafri W, Jia J, Kim JH, Lai CL, Lee HC, Lim SG, Liu CJ, Locarnini
S, Al Mahtab M, Mohamed R, Omata M, Park J, Piratvisuth T,
Sharma BC, Sollano ], Wang FS, Wei L, Yuen MF, Zheng SS, Kao
JH. Asian-Pacific clinical practice guidelines on the management
of hepatitis B: a 2015 update. Hepatol Int 2016; 10: 1-98 [PMID:
26563120 DOI: 10.1007 /s12072-015-9675-4]

Terrault NA, Lok ASF, McMahon BJ, Chang KM, Hwang JP,
Jonas MM, Brown RS Jr, Bzowej NH, Wong JB. Update on
prevention, diagnosis, and treatment of chronic hepatitis B:
AASLD 2018 hepatitis B guidance. Hepatology 2018; 67: 1560-1599
[PMID: 29405329 DOI: 10.1002/hep.29800]

European Association for the Study of the Liver. EASL 2017
Clinical Practice Guidelines on the management of hepatitis B
virus infection. | Hepatol 2017; 67: 370-398 [PMID: 28427875 DOI:
10.1016/jjhep.2017.03.021]

Duan M, Chi X, Xiao H, Liu X, Zhuang H. High-normal alanine
aminotransferase is an indicator for liver histopathology in
HBeAg-negative chronic hepatitis B. Hepatol Int 2021; 15: 318-327
[PMID: 33638049 DOI: 10.1007/512072-021-10153-2]

Chu CM, Liaw YF. Incidence and risk factors of progression to
cirrhosis in inactive carriers of hepatitis B virus. Am | Gastroenterol
2009; 104: 1693-1699 [PMID: 19455130 DOI: 10.1038/ ajg.2009.187]
McMahon BJ. The natural history of chronic hepatitis B virus
infection. Hepatology 2009; 49: 545-S55 [PMID: 19399792 DOI:
10.1002/hep.22898]

Zhang QR, Sun F, Yu YQ, Sui SL, Zhao TT, Shang ], Geng JW,
He YL, Zhang JM, Zhang WH . The functional cure strategies
of patients with high HBsAg levels at baseline with interferon
therapy (OASIS Project 1.5 Year Data). APASL 2023

LiJ,QuL, Sun X, Liu Y, Gong Q, Yu D, Zhang D, Jiang ], Chen
J, Wei D, Han Y, Gao Y, Zhang Q, She W, Chen L, Zhang J,
Zhang X. Peg-interferon alpha add-on Tenofovir disoproxil
fumarate achieved more HBsAg loss in HBeAg-positive chronic
hepatitis B naive patients. ] Viral Hepat 2021; 28: 1381-1391 [PMID:
34228855 DOI: 10.1111/jvh.13571]

kg, T, AR, W, RACH, H@, T, AEE, ¢
WA, 1-7% 1% AN # HBeAglat )L & 240574 5T HBsAg
TR F A R EAT . P AT IER 2 & 2016; 24: 738-743 [DOL:
10.3760/ cma j.issn.1007-3418.2016.10.005]

Bortolotti F, Jara P, Barbera C, Gregorio GV, Vegnente A, Zancan
L, Hierro L, Crivellaro C, Vergani GM, Iorio R, Pace M, Con P,
Gatta A. Long term effect of alpha interferon in children with
chronic hepatitis B. Gut 2000; 46: 715-718 [PMID: 10764718 DOI:
10.1136/ gut.46.5.715]

Kansu A, Doganci T, Akman SA, Artan R, Kuyucu N, Kalayci
AG, Dikici B, Dalgic B, Selimoglu A, Kasirga E, Ozkan TB,
Kuloglu Z, Aydogdu S, Bosnak M, Ertekin V, Tanir G, Haspolat
K, Girgin N, Yagci RV. Comparison of two different regimens
of combined interferon-alpha2a and lamivudine therapy in
children with chronic hepatitis B infection. Antivir Ther 2006; 11:
255-261 [PMID: 16640106]

IREL, B4, TRk, JLEIRM AT KRS 7T 516 ARG A
M by sk, o ST RRSR A & 20215 29:1218-1223

Wang F, Song M, Hu Y, Yang L, Bi X, Lin Y, Jiang T, Deng W,

WCJD | https://www.wjgnet.com

47

48

49

50

51

52

53

55

56

57

58

Wang S, Sun F, Zeng Z, Lu Y, Shen G, Liu R, Chang M, Wu S,
Gao Y, Hao H, Xu M, Chen X, Hu L, Wan G, Zhang L, Li M,
Xie Y. The relation of the frequency and functional molecules
expression on plasmacytoid dendritic cells to postpartum
hepatitis in women with HBeAg-positive chronic hepatitis B
virus infection. Front Immunol 2022; 13: 1062123 [PMID: 36439153
DOI: 10.3389/ fimmu.2022.1062123]

Tang Q, Wang CR, Liu XQ. Cytokine profiles of chronic HBV
infected women during pregnancy and postpartum. AASLD
2022 Abstract 1217

Song A, LiuY, Cao Z, LuJ, Ren S, Zheng S, Ma L, Hu Z, Lin X,
Li H, Zheng Y, Chen X. Clinical Features and T Cell Immune
Characteristics of Postpartum Hepatitis Flare in Pregnant
Women With HBeAg-Positive Chronic HBV Infection. Front
Immunol 2022; 13: 881321 [PMID: 35493501 DOI: 10.3389/
fimmu.2022.881321]

Huang H, Wang J, Li W, Chen R, Chen X, Zhang F, Xu D, Lu F.
Serum HBV DNA plus RNA shows superiority in reflecting the
activity of intrahepatic cccDNA in treatment-naive HBV-infected
individuals. ] Clin Virol 2018; 99-100: 71-78 [PMID: 29353073 DOI:
10.1016/jjcv.2017.12.016]

van Bommel F, van Bommel A, Krauel A, Wat C, Pavlovic V,
Yang L, Deichsel D, Berg T, Bchm S. Serum HBV RNA as a
Predictor of Peginterferon Alfa-2a Response in Patients With
HBeAg-Positive Chronic Hepatitis B. | Infect Dis 2018; 218: 1066-
1074 [PMID: 29741634 DOI: 10.1093/ infdis/jiy270]

Zhang Q, Huang H, Sun A, Liu C, Wang Z, Shi F, Duan W,
Sun X, Wang Q, Sun P, Pu C, Zhang Y. Change of Cytokines
in Chronic Hepatitis B Patients and HBeAg are Positively
Correlated with HBV RNA, Based on Real-world Study. | Clin
Transl Hepatol 2022; 10: 390-397 [PMID: 35836760 DOI: 10.14218/
JCTH.2021.00160]

Farag MS, van Campenhout MJH, Pfefferkorn M, Fischer J,
Deichsel D, Boonstra A, van Vuuren A], Ferenci P, Feld J], Berg
T, Hansen BE, van Bommel F, Janssen HLA. Hepatitis B Virus
RNA as Early Predictor for Response to Pegylated Interferon
Alpha in HBeAg-Negative Chronic Hepatitis B. Clin Infect Dis
2021; 72: 202-211 [PMID: 31912157 DOI: 10.1093/ cid/ ciaa013]
Wang ZL, Zheng JR, Yang RF, Huang LX, Chen HS, Feng B. An
Ideal Hallmark Closest to Complete Cure of Chronic Hepatitis
B Patients: High-sensitivity Quantitative HBsAg Loss. | Clin
Transl Hepatol 2023; 11: 197-206 [PMID: 36406318 DOI: 10.14218/
JCTH.2022.00289]

ZhuY, Chen M, Xu D, Li TE, Zhang Z, Li JH, Wang XY,
Yang X, Lu L, Jia HL, Dong QZ, Qin LX. The combination of
PD-1 blockade with interferon-a has a synergistic effect on
hepatocellular carcinoma. Cell Mol Immunol 2022; 19: 726-737
[PMID: 35459855 DOI: 10.1038 / s41423-022-00848-3]

Chu F, Li HS, Liu X, Cao J, Ma W, Ma Y, Weng ], Zhu Z,
Cheng X, Wang Z, Liu ], Jiang ZY, Luong AU, Peng W, Wang
J, Balakrishnan K, Yee C, Dong C, Davis RE, Watowich SS,
Neelapu SS. CXCR5(+)CD8(+) T cells are a distinct functional
subset with an antitumor activity. Leukemia 2019; 33: 2640-2653
[PMID: 31028278 DOI: 10.1038/s41375-019-0464-2]

Gane E, Verdon DJ, Brooks AE, Gaggar A, Nguyen AH,
Subramanian GM, Schwabe C, Dunbar PR. Anti-PD-1 blockade
with nivolumab with and without therapeutic vaccination
for virally suppressed chronic hepatitis B: A pilot study. |
Hepatol 2019; 71: 900-907 [PMID: 31306680 DOI: 10.1016/
jjhep.2019.06.028]

LiN, Wang J, Zhang N, Zhuang M, Zong Z, Zou ], Li G, Wang X,
Zhou H, Zhang L, Shi Y. Cross-talk between TNF-a and IFN-y
signaling in induction of B7-H1 expression in hepatocellular
carcinoma cells. Cancer Immunol Immunother 2018; 67: 271-283
[PMID: 29090321 DO 10.1007/s00262-017-2086-8]

LiuL, HouJ, XuY, Qin L, Liu W, Zhang H, Li Y, Chen M, Deng

2023-10-28 | Volume 31 | Issue 20 |



59

60

61

62

ISSN

M, Zhao B, Hu ], Zheng H, Li C, Meng S. PD-L1 upregulation by
IFN-a/y-mediated Statl suppresses anti-HBV T cell response.
PL0S One 2020; 15: 0228302 [PMID: 32628668 DOI: 10.1371/
journal.pone.0228302]

Tan AT, Schreiber S. Adoptive Tcell therapy for HBV-associated
HCC and HBV infection. Antiviral Res 2020; 176: 104748 [PMID:
32087191 DOI: 10.1016/j.antiviral 2020.104748]

Rosenberg SA, Restifo NP. Adoptive cell transfer as personalized
immunotherapy for human cancer. Science 2015; 348: 62-68
[PMID: 25838374 DOI: 10.1126/ science.aaad967]

June CH, Sadelain M. Chimeric Antigen Receptor Therapy.
N Engl | Med 2018; 379: 64-73 [PMID: 29972754 DOI: 10.1056/
NEJMral706169]

Labanieh L, Majzner RG, Mackall CL. Programming CAR-T cells
to kill cancer. Nat Biomed Eng 2018; 2: 377-391 [PMID: 31011197
DOI: 10.1038 /s41551-018-0235-9]

Ilan Y, Nagler A, Adler R, Naparstek E, Or R, Slavin S, Brautbar
C, Shouval D. Adoptive transfer of immunity to hepatitis B virus
after T cell-depleted allogeneic bone marrow transplantation.
Hepatology 1993; 18: 246-252 [PMID: 8340054]

Lau GK, Lok AS, Liang RH, Lai CL, Chiu EK, Lau YL,
Lam SK. Clearance of hepatitis B surface antigen after bone
marrow transplantation: role of adoptive immunity transfer.
Hepatology 1997; 25: 1497-1501 [PMID: 9185774 DOI: 10.1002/
hep.510250631]

Loggi E, Bihl F, Chisholm JV 3rd, Biselli M, Bontadini A, Vitale
G, Ercolani G, Grazi GL, Pinna AD, Bernardi M, Brander
C, Andreone P. Anti-HBs re-seroconversion after liver
transplantation in a patient with past HBV infection receiving a
HBsAg positive graft. | Hepatol 2009; 50: 625-630 [PMID: 19157623

1009-3079 (print) ISSN 2219-2859 (online)

All rights reserved.

L ‘#jﬁ °

J3aishideng®

66

67

68

69

70

71

B

ZIDE, F. JHHAER: TRESHE

&

DOI: 10.1016/j.jhep.2008.08.026]

Bonvin M, Achermann F, Greeve I, Stroka D, Keogh A, Inderbitzin
D, Candinas D, Sommer P, Wain-Hobson S, Vartanian JP, Greeve
J. Interferon-inducible expression of APOBEC3 editing enzymes in
human hepatocytes and inhibition of hepatitis B virus replication.
Hepatology 2006; 43: 1364-1374 [PMID: 16729314 DOI: 10.1002/
hep.21187]

Stadler D, Kéchele M, Jones AN, Hess ], Urban C, Schneider J,
Xia'Y, Oswald A, Nebioglu F, Bester R, Lasitschka F, Ringelhan
M, Ko C, Chou WM, Geerlof A, van de Klundert MA, Wettengel
JM, Schirmacher P, Heikenwilder M, Schreiner S, Bartenschlager
R, Pichlmair A, Sattler M, Unger K, Protzer U. Interferon-
induced degradation of the persistent hepatitis B virus cccDNA
form depends on ISG20. EMBO Rep 2021; 22: e49568 [PMID:
33969602 DOI: 10.15252/ embr.201949568]

Gordien E, Rosmorduc O, Peltekian C, Garreau F, Bréchot C,
Kremsdorf D. Inhibition of hepatitis B virus replication by the
interferon-inducible MxA protein. | Virol 2001; 75: 2684-2691
[PMID: 11222692 DOI: 10.1128/JV1.75.6.2684-2691.2001]

Wang YX, Niklasch M, Liu T, Wang Y, Shi B, Yuan W, Baumert
TF, Yuan Z, Tong S, Nassal M, Wen YM. Interferon-inducible
MX2 is a host restriction factor of hepatitis B virus replication.
] Hepatol 2020; 72: 865-876 [PMID: 31863794 DOI: 10.1016/
jjhep.2019.12.009]

Doudna JA, Charpentier E. Genome editing. The new frontier
of genome engineering with CRISPR-Cas9. Science 2014; 346:
1258096 [PMID: 25430774 DOI: 10.1126/ science.1258096]

Kim H, Kim JS. A guide to genome engineering with
programmable nucleases. Nat Rev Genet 2014; 15: 321-334 [PMID:
24690881 DOI: 10.1038 /nrg3686]

FHF AT IRALR SR IRALR

DOI: 10.11569  © 2023 Baishideng Publishing Group Inc.

(EREAT R L) AFABKREE

ATIR ARTERA M7 gmid)” 09255071k, B RLSCH o BRI F B340 207 4 5 HE . S48 B 4 AT IR 4F R R I M
KA FEAR LG T 7853 (0 S, JEAESCA I AR AT 45 S M. SO in g k44, WKL “Pang®” WA LM
FRD S 2 IE SRS RSO IR IR, AR ZR IR A AR A EATERD S D AR R e BN oo PCRITVE
TR T, SR 51 IESCRUAR R, F 5 1E SCIRS e -, AR sizas 7 i0: W SCHRI8]. BT 51 2% SCHR 425 LA 2-34F SCIE,
PubMed, (' ERHGESCATHERTY A CrhosCie O IATIEE B ) WER I 2 ARSI, a8 N R 51 H -5 H s
SR I [ P9 AN R SR SR, B TS T 2% & (http://www.wjgnet.com/1009-3079/index.jsp) M World Journal of
Gastroenterology (http://www.wjgnet.com/1007-9327/index jsp). #T: J7*5, TEH B MAEH). SCUE, T4, 4, &, I-1E7T,
PMID%i 5 ; Fu4&: 555, 1E& (B HaEh), 54, Bk, Mux, Hsdh, e, 4, i o- ko

WCJD | https://www.wjgnet.com

2023-10-28 | Volume 31 | Issue 20 |



JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

‘ “|20>

771009°307056 N“ “

9

© 2023 Baishideng Publishing Group Inc. All rights reserved.



