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AF, alafenamide; AFP, alpha fetoprotein; ALP, alkaline phosphatase; ALT, alanine
aminotransferase; anti—-HAV, anti—hepatitis A virus; anti-HBc, antibody to hepatitis
B core antigen; anti-HBs, antibody to hepatitis B surface antigen; APRI, aspartate
aminotransferase—to—platelet ratio index; ASO, antisense oligonucleotide; AST,
aspartate aminotransferase; BCP, basal core promoter; CBC, complete blood count;
cccDNA, covalently closed circular DNA; Cl, confidence interval; DAA, direct-acting
antiviral agent; DF, disoproxil fumarate; FIB-4, fibrosis—4 index; FXR, farnesoid X
receptor; GGT, gamma-glutamy! transpeptidase; HBcAg, hepatitis B core antigen;
HBcrAg, hepatitis B core-related antigen: HBeAg, hepatitis B e antigen; HBsAg,
hepatitis B surface antigen: HBV, hepatitis B virus; HCV, hepatitis C virus; HDV,
hepatitis D virus; HEV, hepatitis E virus; HIV, human immunodeficiency virus;
HR, hazard ratio; IgG, immunoglobulin G: IgM, immunoglobulin M; NA, nucleos(t)
ide analogue; PC, precore; PCR, polymerase chain reaction; PD-1, programmed
death-1; PD-L1, programmed death-ligand 1; PT/INR, prothrombin time/
international normalized ratio; siRNA, small interfering RNA; TKI, tyrosine kinase

inhibitor; TLR, toll-like receptor.
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Table 1. Classification of levels of evidence and strengths of recommendation

Level of evidence Criteria

High (A) Further research is unlikely to change confidence in the estimate of
the clinical effect

Moderate (B) Further research may change confidence in the estimate of the
clinical effect

Low (C) Further research is very likely to impact confidence on the estimate
of clinical effect

S . Criteria

recommendations

Strong (1) Factors influencing the strength of the recommendation included
the quality of the evidence, presumed patient-important
outcomes, and cost.

Weak (2) Variability in preferences and values, or more uncertainty.

Recommendation is made with less certainty, higher cost or
resource consumption.
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phase), HBsAg AA7|(HBsAg loss phase)2 2= CHSupplementary Table 1,
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Figure 1. Natural history of chronic hepatitis B based on viral

HBeAg-positive
moderate viremic phase

High viremic phase Low viremic phase
HBV DNA

8log;, IU/mL =

load

HBeAg-negative

i HBsAg seroclearance
moderate viremic phase

2,000 IU/mL

Undetectable

Age
HBsAg Positive Positive Positive
HBeAg Positive Positive Negative
cccDNA -+ e ++
ALT levels Normal or elevated Elevated or normal Normal or elevated
I(-r:‘éi:-:ii:f‘loal r?\?ry\alion) Minimal Moderate/severe Minimal
Liver histology (fibrosis) Minimal V(a;zkg)l’eeg:ig;e)e Variable degree
HCC risk Low High Low

Positive Negative

Negative Negative
+

Elevated or normal Normal or elevated

Variable degree
(sequelae)

Variable degree
(progressing)

Very low

The dashed line indicates the HBeAg—negative moderate viremic phase, observed in

approximately 20% of patients.

The shaded area represents the potential variability of
moderate viremic phase.

Abbreviations: ALT, alanine aminotransferase; HBV, hepatiti
carcinoma

HBV DNA levels within the

s B virus; HCC, hepatocellular

UCIEtE SSEHO[HARSA 712 w4l /20| 7H =10, 1802 A S0
25[8 &0 Lo AE HOIGHRLE ™ 0= X HBV DNA £X|%t
71 YTt HIMEA #A0|0 HAEY|9| 2 7t feE ZaXo=z
MIAISIACE, ot REAAO 7|8tet HASHME SSTHO|HASESA
7HEA0| 30| 71 =22 SOl

SSTHOIHASSOAM 7 LM 0| 7HE =2 #EE= 42 HBVO
oSt 71t BiAio] XM A2 Q1 M| 2 29| 2H(clonal hepatocyte expansion)t
HBV DNA2| &3 QHA| 42 (integration) AR MOt £ QIC} T HBV=
4 =7| BAME AL BE ZHHZEE ZBAZ|O, O] Al7| TA| Zt0] AAtgh 4~
Q1= HBV DNAZ| &2 ©F 9 log,, IU/mL OJAtO 2 2{x QICt ™ 3t HBVE 24
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Se(bottleneck effect)” SIOIA B A0 s ST ZHHE SE0| SAl==
SIMO| ASHH, ™ Ol 7t 24 913 S7H2 O[01E 4= QUL BHEHO| XA ZH0]

st 2~ Q= HBY DNA2| &2 HBV 0| Medg 7HXI7{L HBY &3 2H[7t

LAE ZHHZ S20| SEEH ZASH| EOE m2tM 85 HBV DNA £Xl=
I 229 2tys BEoks AR DA Z A8 + ACH, 0fe! /7|H2

JHIO[2ZA S0 Hloi SSEHIO[ZHARHSOIM 7t} el 20| O =/ ==
7t 22 S0 M= SSEHI0[HAZSO0| ALT X(2F
YO SZXQI QIR0
SIOIZ|UCE Y 0l SSTHIOHASSOIA ZHeh LM 23 S7t0f| 7|0{oh=
Y 7] 2] &40| JTHNCE F7ete AMGHH, SAI0] ZHE 229 =0
oot HA 24 E5H 0] FH0IM O 3 XHEL 7HsdE MV Istt.
0|E HiECz, 2 7I0|=2t212 AIHEIE HBV DNA F7IE S22 4HA=
EFEIC O MAls ANAZGUE 1) 1IHOIHARE(8 log,, IU/mL), 2) HBeAg
QM ZSEHI0|ZASZ(2,000 IU/mL-8 log,, IU/mL), 3) XMH0[2{ASZS(<2,000
IU/mL), 4) HBeAg &4 &&=HI0[2{AEZ(2,000 IU/mL-8 log;, IU/mL)2Z
2RI 2 TE 7I0|=2tQ! Y30 Algst MAN 23 1F Y

HERZA ZIHEE, tYEE 1) 10028 A2t 21 LHUE2 8 log, IU/mLE
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13,508FS ez QEAIs Y ?E HIEERS /fEet A10ME Xz &
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2) £5xH[0|2{A &S (moderate viremic phase)

HBeAg ¥4 SSTHIO|ZAHEE S HBeAg0| YAH0[HA & HBV DNA
2=X|7} 2,000 1U/mL Ol4, 8 log,, IU/mL 0[5t2] ARZ HOISH}, 7HEHS0|

il SH0[2A Xz H0| GOM, ALT =X|7} He 4letx|2| 28H O[5I2! &A=
CHAIO 2 & 2L H720{A, HBV DNA 2:X| 6-7 log,, 1U/mLE HBV DNA 4 log;,
IU/mL O|SIE &1X|2 S [ CH2 HIO|2{A 7t CHH| ZHt 4 |&iH|7} 4.982
718 =241, 012 HBeAg YN EIXt0| ZstolS M Aut= SUoINCL” SUst
Da|EE Mgt U=Vt O I3 E A9 SIS ENME HBeAg ¥
SEXIOM HBV DNA X7} 6-7 log,, 1U/mLOI Z< HBV DNA 3 log,, IU/mL
0[50 SHXRt H|W5H0] YfSiH| 6.082 7Het &0 7HEE =40t

ALT X7t G4 Hetx[Q 28 0|42 = 4S50ot0 H-ZHODF 52
AEHIZIHIOZ X|2E AlZfet HBeAg Y4 TR BREZIE =Xt 2,703HE HdC=
oF 2| L7 |2 TSE AT|A, X2 & HBV DNAZL5-6 log; IU/mlLE 72t kAl
PIS0| DHIO[ZIASSELL 6,18 HUCL® SUsH MYI|ES XB6t 7,545
[ FSE AR0|M, X|2 & HBV DNAZ} 67 log;, IU/mlLi= 712t 2hA 21310
THI0|2{ASSEC} 8.05H] &=t X2  HBV DNA £:X17} 6-7 log;, IU/mLE!
HBeAg e 2tAtQ] 71 UM Q0| THIO|HASEO| 0 Hlol 4.318] =A|
HIE|ACL® 5 237 710N XL HBeAg YN Bt 3,5858S HalsH=
o= HBV DNA £X| 5-8 log;, IU/mLE 7+t LMo =2 QI&0IXtZ
0151311, 0|5 Esloh= M2 71 LM 6= 401 PAGED-B7} JHYEQUCH

_|C_>|_

2 RRZAL ZTS 2AF ATSUME ALTZE HAOIT RSt 244



SiH2tE HBV DNA £X| 5-7 log,, IU/mLO| ZtLf FE2 S5t YTQIXZ2
OISR 0|29 BF U MR5IS molsh XX 230l /&2 HBV DNA
3 logyp 1U/mL D[2H0| HI3H 4.38H =A™

HBeAg 24 SSTHI0HASES2 HBeAg0| SH0|HA X HBV DNA
£X|7} 2,000 1U/mL O, 8 log;, IU/mL 05191 ZARE HolsiTt. =7} 7|2
TSE AHT0|A HBeAgO| 240/0f HBV DNA £X|7} 56 log,, IU/mLQl A2

UBOIAAESE S HAIX|Z S U THE HI0[2HA 7} THE| 2t 2 SIB[7t

8.142 71% &t

ALT =X 7t e &etx|9] 28 O Q= 445010] H| = 2H|0DF 52 AE|7HH[02
R|2E2 SIS YO E oF I O |2 H70|M, X|= & HBV DNA X[7t 6-7
logyo IU/mLY! HBeAg 24 BIXIOIIA] 7t 24 30| 1A = UTH O BEZI
St} 20,826 CHAICZ 5t Ci=A TSE ATL0ME X2 M HBV DNAJ} 6-7
logyo IU/mLQI HBeAg S4 BXtOIA 71t &0] 718 &40t

712t U A2 HBeAg Y G FHoH SSZHIO[HAESUHM 71

F PEEACLEHOT HBeAge| U4 O 7ieh UM QRS Witk 2

ki

QK= AKXILL UK, 2 HBeAg B2 7oA 719 IR0 EXetti= S
ZNS0| B0g7 Q™

= Hz 710|=af2l WY PIE20A Alter AN 22 1

2t

g
=
m
HI
1z
1IN
it

), B BYIZIE SXI0IM HBY DNA £X|= 7t 24 2
ot HAS HRAC £3| ZSEHI0ZARZ(HBY DNA 2,000 IU/mL-8
logio IU/mL)0IA ZrRt L4 20| 7H =T 10018 At 71 edE2
XMHIO|HAEE 0.35, SSEHIOHAHE 0.81, 1HO[HASES 0.192 =2l

ZI AL
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Table 2. Factors associated with the development of cirrhosis and HCC in patients with
chronic hepatitis B

Risk factor Host Viral Miscellaneous
HCCand  Age >30 years Moderate HBV DNA Alcohol
cirrhosis  Persistent ALT elevation (2,000 IU/mL=8 log;, IU/mL) Metabolic syndrome
Male High serum HBsAg titer Diabetes
Concurrent infection Genotype C Obesity
(HCV, HDV, HIV) Basal core promoter mutation ~ Aflatoxin
HCC Presence of cirrhosis Smoking

Family history of HCC

Abbreviations: ALT, alanine aminotransferase; HBV, hepatitis B virus; HCC, hepatocellular
carcinoma; HCV, hepatitis C virus; HDV, hepatitis D virus; HIV, human immunodeficiency
virus

LI0|, &, ALT, HBeAg &g (IR, & HBV DNA, 4T, Xz (] S5 0182t

Erg%l_} }Dr kAl Hoﬂé |:-|||=0| 7H::|r5|0_| AfREr' o||:|_111112

[el-]; \
« 2 I0|E2IRI2 7IE HASN XA 2RHQ SIS EHESS S5517] AaiM
HIO[2{A 47} 7|4t XIAZIE HIAISHC
« HIOZA I} 7|H XIHARk= THIO[ZASS(RE HBV DNA 8 log,, IU/mL =1p),
HBeAg ¥ ZSTHIO|ZAEZ(2,000 IU/mL 0|4, 8 log,, IU/mL 0|at),
X{HO[2{A&Z(2,000 U/mL 0|2, HBeAg 84 SSEHI0|ZAES(2,000 IU/mL
014, 8 logy, IU/mL O]5h2 2 ZFEC.
© SSTHOIHAZSOIM 2HY L4 /30| 7K =0t
. J
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AR QUCH HUFA 2HA S BN}, HFHS SA0AE BEUG
TEO TSt HAREZ0| MR » A0SR ME ™| AFO0| YQasjrt
HEM M= 24T REAF TS #AI0] 8240 pg)S 01&oHH 0, 1,
6710 & 33| 2FGIALL O, 1, 2, 67HE0 5 43| 2ot W40 HOECL™ ™
UEHS et A HYXOIAL] F2, BE (20 ug2=z 0, 1, 67120l & 33

&S Mdols, XNHHS0| 252 ZR0E 1240 ug) FHE L

et 2 XG0 240 HAEH &2 HIESE Rote A=
HIEAOLE, 1% ZLHO M= S17}E/0] QUX| ROt S4X] ALE0| E7HS S,

B GIUHES 2=otH 90% OlL0IM A7t Mg ECHanti-HBs >10
miU/mL)." Anti-HBs REESXI0H F/HH02 33| MHES AlHst= 42
44-100%01A SHI7F FAECE BHZIY QUNE & HAT50] FAQ
B anti-HBsO| Hfet dAt= ER0otA| Lt L2, HBsAg &g YLR0M

EHOIS7ALE, 71 S0 Oh BEZIC] BIXPF Ol AlAOfO|

-

op!
o2
2

—127
HBs &4 S2E SQIBILH o2 AR}, HHEM $X} SAMD 424 22X
CIARIBIRHON: HIV 2R}, ZHDAIZ 0JAIR, Bet X=X 2 B&7IY &Hxfet

HYEES ot= 420= oLl MEAR 1-2702 & anti-HBs ZALE Al&ot0]
PS

MHE GRS ZHaHoF SHE7 1 B2 0IUHS $ anti-HBs7t 10 mIU/mL
Oj2tol LERSXION TiohAl= THSH 20| XSS AREHcE 1™ gt HoI(ky

& anti-HBs7} 10 mIU/mL OJ2tQl

et & 8220 pg)2 0, 1, 674 = 33

T30t0 AGEBICt HHEM 2K} F anti-HBsZH 10 mIU/mL O|2H1 SRS A=

2MTH ST THATH #A TR0 pg)2 0, 1, 6700l 5 338 251 O, 1,
0

MMESSIC} BN GRS & anti-HBs= AZH0]
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KILFHA HRE ZASHAL M AMEE 7t UL HATIS0| HAel 42
Z71 TB(booster)2 HRSHA| 4T}, J2{Lt FAUEXM SXI0 M= 0 anti-HBsE
35104 1 £X|7H 10 mIU/mL O[5tRl < HBV 4 10| S7tot2=2 7t

S AIBaHOF SHCE. "1™ 5t ZHAHE IR}, HAXISINAE anti-HBs X7t 10
miU/mL 0[50 A F7t MBS AltaHoF Stk

Anti—-HBs7t G= A0 HBVOI @E S S2 Roo =EE A BaZie

BHOZRER(0.06 mL/kg)S T3 WIS 24417t O|Lf) 2Z5HT Al
HES A0 ARSIALE AN w20 HS 15Y 0|l, HHES S5 £ 20l
HO 9701 O|Lf ABYBITE % HBVOI St EEIE ZAIS Algst X0| L,

O EES AZ S| LUAHLE anti-HBs7t 9= A20|= Tt BEZHH SHR1Qt
ME= Al 20| 50| QoD 2 Z=S AIR5H0} @qlmnzg

HBsAg ¥ anti-HBs7} &40|1 IgG anti-HBcPt HHEO2 UMQI AL
Qa|LIBtet Z0| HBsAg UM IXto| QHE0| WHX| & X|H0l|A 715t S5t §I012

A HBV ZEHOIH. 2HA ZEAIM = HAES0| 20K 2L, HBVO| &2

Ls—

0| Z2 S0 U= 2P BHZIGON TS UTTS AIME 4= ATE ™ IgG
anti-HBcPH HHEO2 UNOI RN 2t7]55 0[40] Y= ZLE HBV DNAJ

dEE o+ ACE =2 0[0f Tt 1127t HLHTH.
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« NOIOjlA HBsAg L anti-HBs7t 2401 AL, 2Kt QEAH IXE Al 20 ugE 0,
1, 670 A0 5 33| 2504 BY? I OUHES ARSI, (A1)§3 Oz ZAMRY,
SHEM StX}, EMAN 24 22X, E%ow HBV ZEXet §HES otz 42
S99 HBV ZE 2ISZ0M= BtEA| HBV EX|XIEAHHBsAg, anti-HBs, IgG anti-
HBc)E Alotd, 25 3401 AR LTSS ARSIt (A1) H, anti-HBc2t 240!
@og_} J'|_|.7.| M= S anti- Hst|. J\A|5|_| 710 01||:|rx-|7=0| HH:A| Ié'ﬂofﬂf %ng_

Ho T

HBV ZE &=0l| iSO T L= £71 HES AlE 4= UL (B1)

o BHZIH A MEH0| Q= AOt= MEZAL 10| ¥4 10 pg2 0, 1, 67HE AN &
33| 2FSiCt (A1)

* HBsAg 24 UAMROA EMst M0tz S8 = 24A|1ZF O[LHOY| M 10 ugS
HE5H, 1Y U 6 AR 7t HESIO £ 38] 2FSICL (A1) HBsAg ¥4
= ME7t OOl AMLNN S MMo= 24 5 Z|Tist EWa, 75X 12412t
O|Lio BYZIY HAZ2E21(0.56 mL F= 100-150 1U/kg)Zt Al 10 pg M2
CHE 220 SA| £04512, 0| 17HE L 674 AR #A 10 ugS 230t = 33
HESICE (A1)

o SHEN SIXIO|Al= 2M|TH S THZEH Al D22KHAQ pg)2 0, 1, 67HE & 38
ZFOIALL 0, 1, 2, 67HEO| & 45| ZFSICE (B1) ZHAHS &Rt L HAKSHRIM =
HZ 820 pg)2 0, 1, 6740 & 35| 2FolE, #S0| 226t AL 1E2K40 pg)
E0E 13siTt (B1)

. BHZIY HWHZE 1-270¥ 50| anti-HBs 7t7F 10 mIU/mL OJ2HQI A9l
SIS A= 2MICH QXA THXEH Al EE 82H20 pg)2 0, 1, 674N & 33
IH’S"°+Er o, YHEM SN = 18240 ug)2 0, 1, 6740l & 35 2oLt

0, 1,2, 67HE0| & 45| ZF3ICE. (B1)
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[SleoNe]

BIEY 2% HEE =loh| ?let HEZAIZ Y HBsAgt anti-HBcE
Aottt 2 BYZIE2 HBsAgO| 671E Old 20| HLt HBsAgO| 0]l

I9G anti-HBc/t 221 2= FOleit}. Ty BYZIY atifoiMs HES 84

o
ro
_O'ﬂ

1, hepatitis C virus (HCV)Qt Z2 CI2 HI0|2AL| S22 HiH|oHOF

SfCt. Sol, 10l oliidch= 29 HDVE HIV SHAES| 7tsd
A

Yo ZHEg A0]9] QIIMAS 2HASHA EHHGHOF SHH

2t O20]| Chet 7F =SOHEAL 2

QUT}EHOFHEH (alpha fetoprotein, AFP) HAS Al&iSHHTable 3).
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Table 3. Initial evaluation for patients with chronic hepatitis B

Essential Recommendation
History taking and physical ~ History taking and physical examination should be performed
examination in patients with chronic hepatitis B, including coinfection with
other viruses, alcohol use, pregnancy, co-morbidity, medication
history, and family history of HBV infection and HCC.
Quantitative HBY DNA Serum quantitative HBV DNA assay should be performed as a
assay marker of HBV replication.

Biochemical tests

Laboratory tests including CBC, AST/ALT, ALP, GGT, bilirubin,
albumin, creatinine, and PT should be performed.

HBeAg/anti-HBe

HBeAg/anti-HBe should be performed as markers of HBV
replication.

Serum AFP

Serum AFP should be performed to evaluate for the presence
of HCC.

Liver ultrasonography

Liver ultrasonography should be performed to evaluate for the
presence of liver cirrhosis and HCC.

Non-invasive liver fibrosis
tests

Non-invasive liver fibrosis tests should be performed to
evaluate liver fibrosis.

Optional

Recommendation

Quantitative HBsAg assay

Quantitative HBsAg assay may be considered to assess
disease activity and predict prognosis.

I9G anti-HAV

IgG anti-HAV is recommended to determine the need for
vaccination.

Anti-HCV, Anti-HIV, Anti-
HDV (or HDV RNA)

Testing for anti=HCV, HIV, and anti~-HDV (or HDV RNA) may
be considered to evaluate for coinfection.

Liver protocol CT or MRI

Liver protocol CT or MRI may be performed when evaluation
of liver cirrhosis and hepatocellular carcinoma is difficult by
ultrasonography.

Liver biopsy

Liver biopsy may be performed to assess the degree of
necroinflammatory activity and liver fibrosis.

Abbreviations: AFP, alpha fetoprotein: ALP, alkaline phosphatase; ALT, alanine
aminotransferase; AST, aspartate aminotransferase; CBC, complete blood count; CT,
computed tomography; GGT, gamma-glutamyl transpeptidase; HAV, hepatitis A virus;
HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus;
HCC, hepatocellular carcinoma; HCV, hepatitis C virus; HDV, hepatitis D virus; HIV, human
immunodeficiency virus; 1gG, immunoglobulin G; MRI, magnetic resonance imaging; PT,

prothrombin time.
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rlo

ImmunoassayE 0|2%h HBsAgS MMM X2 UZE £E0|=7t 98%
OO 2 B THO| HX0|H Ffot SHEAMO|C. HBsAge| = HBV
e HUAMRl BXAIZ ZHIM HBsAQO| 671 01 AEEM PHY BAIES
FIcket= O] Z20iCt. Anti-HBs 12|11 anti-HBcS Z&IsH HBV ZHEQ| H0|2{A

BXAIXO CHet EYHME SAI0| AlotEH 59, ThY, = 1A d8e #E0]

7tsY ®0 Ot 2t HUEES U2 AEE 72 &= AT
24 HBV 49 AL HBsAg2 = 5 1-10F 20| LUEHM 71 312 &

-6702 S0 YOI, 147 BEZIH| st 50| QIAUS [ B4 HBV
482 HBsAgO| &4, immunoglobulin M (IgM) anti-HBc ¥HO 2 FI-tst
2 QICt. 7kZ IgM anti-HBcPH =02 4401 AT} Ql=h| 0|= HBsAgO|
MK 1T anti-HBs7t &&= AFO| A|7|Q1 StA| O|&d 7|ZHwindow period)Ofl
oigd &= UL Anti-HBc= S¢XC2 B ®AIE & A=H, IgM anti-HBce=
29710M 25 = 84 6718 Hk X|£0| 7ksolH 1 0|12 HAESe= anti-
HBc= F2 IgG anti-HBcZ 74 EIC) 7t= 2HYMOI HBV 20N IgM anti-
HBc7t iR W2 £Z0|AM HEE 4 A1, E5| 24 AUsKacute exacerbation)
AOfl= 7t= IgM anti-HBc7t %2 9712 UM Mete! 2 QICt M2t AlSH 74X
&1 27H IgM anti-HBc7t AEEE 29, 54 BIZFNHC| Z4EHS 2ol IgM
anti-HBc2| ATHAE H7KS/CO ratio)2t HBV DNA £X| 52 SEXOZ 12{a{0f
@.El,.133,134
KEHOZ |gG anti-HBcEH Y401 Z2E= 1A ZE0IN

AWt ZAASH SMHOZ LIEtLHE ARLE X2 B HI0|2HA ZH(occult

Lok

IS5t anti-HBs2)

J

B
hepatitis B) 4= QUL 0] ZL0il= &% HBV DNAS E%oIH =20| 2
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ULt Of2Aeh PHAA RS E0l= AS2 3-67HE L0l HBsAg, anti-HBc

2|31 anti-HBsE PH= AAfotX 0|2t 7tsd= ZEoH0F STt
HBV ZEOZ2EH 3 A2 HBsAQO| 40|11 anti-HBs2t anti-HBc7t
U0l AZIZ HOIC}, BIHO| HUNES B2 A2 anti-HBcz= AETX| 12

&{7t% HI0|HA9| core THEHEIQ| LSt

B
SHZ A HIO|HAZE ZH MU0 HUSIAS T Y=, 2l5E 20 Y

T

LHOl XISH 22 EXot/ | THZ0[C.

of= Ol AHME S0l =3 HBV
DNAQ| HelE= IU/mL2 BEZsteHE 240 MAXMQ! 4011, 1 IU/mLE 2 5
copies/mLZ EHAtotLt AL AH|0f| W2t Xt0[7+ RTCHRoche Diagnostics, 5.8
copies/mL; Abbott Diagnostics, 3.4 copies/mL). HIO|HA H2fs} 7|HE real-
time polymerase chain reaction (PCR)E2 02510 ZAASICE. 0= HBV DNA
YEZ0110-10° IU/mLE SO0 =2 DTS BQICE™ AollM 2hy BEHTI
XA HBV DNAS Mg = 718X sYet HBV DNA Z8ES ALEaH0t

Ct.
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HESto] HolE Aot SEEE FUtol| lolid= 2d aspartate amino—
transferase (AST), ALT, gamma glutamyltranspeptidase (GGT), alkaline
phosphatase (ALP), bilirubin, albumin, creatinines Z&tst M5IStHALRL
& H A complete blood count, CBC), Z2EZH| A|ZKprothrombin time/
international normalized ratio, PT/INR) ZA7} ZQoICt, SHATO| ZtA QL SHA|
FTIEOI Y albuminX|Q] LAl PTO AYE 7HEHSOZ Faliet I EYXo=

S A7

Y ALTE 28 7HEEts G716t A=0 et thefALS AEoks ol U 2t

J|ZOR 0|ZH0f Y=l B ALTZL ASTELH O ME0HXITH 7HYHEOR
Tl O H= 9HE + UM g B M0l e = =0 ALT

St B8 ZF 20N FF LA QAL Fot SEfeE DR[St ALT/H S/t
20| FF DAL HE0| S/HUTLL G2 = UX|T ALTO| 7 =9 Z{SHHQ
71| &4 M= S YR [oh= 242 OHLIZ 2 sAof oI5 5t ™

LT= 010 EF= SAXI(EXL 40 U/L, G}
30 U/LECH Qo] Al B ROt 2sl=E, o ISE AF0ME ASTRE ALTS|

A ABIXIE H42 30 U/L, 482 19 U/LZ L0{0F STt MAISHRCE ™!

IBTZ TS UT Fot AILTFLHS JHRI KHS0| HIHIEIX] 12, B 2ty
IRfO] BRI AXIS HIHOIGIT 2FUE 231 0 01S0[2k=
ATl Q7S HIYE N20|D2 S HEHL! AT} 01201 UK 2ty

B XM= Y HERIZM 9 34 U/L, 03d 30 U/LE &5tz A0
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3) &% HBeAg/anti-HBe ZA}

Oty BEZIE 2= HBeAg YHQIX| = S4QUX| GRS S0Ig Tt
U=, A7t B0l M2tA HBeAg2l A= HFE 4 UL UEIEOZ HBeAg
2 st Ho|A S ZAL =2 HE=S

B XAZ UM KNAMOZE anti-HBeZ2| SFYTSH0| 0|20 X|HA

2 G5 dret Zolgt 0| ES0[X|T HAS7(0| 20| oot

AEiE PC &= BCP H0|2 QI510] #3502 HBeAgS MAJGHK| Rot= ZR0ICH
BCP #0|9] 32 ZIAE FS 2AZE ootal Holig0| Kb 7tef Fds
S7HAIZIG.

4) 23 HBsAg AL

S HBsAg A= Ml 7HX] T2 37(9] S (small), M (middle), L (large)
HBs T A 7tX| YAt 255 Helol] dEok= LHOICE HBsAg HE A=
HZAS E6l & 4= U= covalently closed circular DNA (cccDNA) kit
ATEAZE AT 22K QICH HBV DNAZF 2,000 1U/mL DI201 HBeAg 24
SO =™ HBsAg M7 1,000 IU/mL 02t AL S0 MEgst
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7tsH0| LR, ik WM IS MTIHOR WIQICE ™Y HBeAg YN
SIXHOIN IR =2 HBsAg (>25,000 IU/mL) HX|IE H0|= &kt= 90| Y=
MR35t 7t540| Hop 71t 2 BT HOILE ' RIZUA| = HBeAg YN
S0 HBsAg BEX| Hat BLHZYES Xeignt Hat, 7ief Ui Qg:, 0%
HBsAg SHAA JH5M0| st HEE Mg 4 UCH™ HLE SHi0|2{AX|
0 E0l= MEdstol 71s40| HoF X525 BT & Us SXE 5 +

olrt 151-153
ULt

5) IgG anti-HAV &t&| ZAt

OHY BEZIO BROIN 24 ABZIN0) 2eEs A2 22
7

L2|LI2I0IA anti-HAV (anti-hepatitis A virus) St ¥&EE DM 204 HE
REOE 2HOISS H0|1 U0 M A0 22X AP0 YHE 7150
QUCH'™ mEtM THY BZIY 2XH= AR SIRIZANIGG anti-HAV)E AAIGHT

M7t gl dR eSS ol A

]
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L

oolI

=54

HCVeLS| S=4E RFE 2lot| fI610] anti-HCV HAIS AR 58t
GEUAE #= 5, FAE AEE, Ul d MEH E= 22 JiiidE E50]
HIV ZALS 2AI510{0F St HDV S=489
|1 £41, HBV DNA ==X|0f H|oi 2E=IX| g=

BHAOMI|LIA| AlL, E= HE2 AR5} RISH0|LE R7| decompensation0] ZHEHE|=
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RI0| HetolA| Y2 59 0| = 4R, S=UES HiHotr| 2lof
IgM anti-hepatitis E virus &= hepatitis E virus (HEV) RNA AAIS 12{6k=
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o 271 LXK EAL X[z JHA| HEE 2ot/ | 228 82, 1ol HE

RA010| ZVEIEH SHI0] OfJE(0] 20| LT ZR0= THIZ AIRS TSI

10) 22 HI0|2{A HX|X}
73 HBsAg M AAZE 7Y cccDNALQL MEEAE 0|z A2 LA
AKX, HBeAg 24 XM= HBsAQO| =2 S&E H0[2{A S| A
UL 20| ZHH cccDNASK= 2fpt HEASE EQIT. ZZ ZEME LHOA
HAL 284S 718 HBV cccDNAQ| 7H poolE BtEol= M22 HIZ&H
MAHBEXXZO0| MOtz ATt 047]|0l= @A hepatitis B core-related antigen
(HBcrAg)2t HBV RNA M AR 22 ZHAKS0| QICH™ 0218t M22 BAIXIER
cccDNA pool®] 372 ZHMIZE L cccDNAL] MAF &g O & BIYSIEZ Thy
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= ok EMA MHEXAZ =220 o0, Y g
9! THEM S QBT HARA0| Q20| BIEQUCE 0 2L 0| BXRH= 25
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o BYZIHO Y O{EE &Qlot7| st MHAAZ X HBsAgdt anti-HBcS

« 3 HBsAg Y40l OtM BHHZIY SIXIOA HBV &4 EX|XZ €& HBV DNA
HUZAL, HBeAg/anti-HBe ZAIS AIBICY. (A1)

- OFM BHZHH 2AXI0|IA CBC, AST/ALT, ALP, GGT, bilirubin, albumin, creatinine,
PT/INR, 2% UMEOIHIMS TSISH HAMAKE A[HSICE. (A1)

=
- BHY BEZI ROIN HCV 22 K28 2I5t7| Y3 anti-HCV AAS
A|SICE (B1) HDV, HIV £2ZS %—?—% 210I5}7| 2faf| anti-HDV(Z2 HDV RNA),
HIV ZALE 1istct (B2)
. N BHZI BROIN ZHWS 2 A SU 0RE oI5| Yaf 2 231
ARSIt (A1)
+ BhY BEZI BIRI0| ZHMQEH BIIS SIH BIRLE ZHQEHAIS AL (B1)

A= Xt 2LIHE

SHO[2A x2S UA| M= HBeAg Sd BRASOILE AFEH HBeAg/anti-
HBe dgMet = SNSUME 7| FH HEH S o 15-33%0A st
LS 2= A2, HBV DNAZF>2,000 IU/mL2! SEAHS1E 40A| 042l LO[0]|A

BeAg/anti-HBe EHTS0| 0| SIXISO0A AR0| T FUACEY ™ Mty

A= HIHSAME Hob A 5 ZAE

nz

a4,

02

AL HIEEH e RatgAt

52 F/IMC=2 BHEYGIH X7 Y2 O|fok=A| 2tQIstHTable 4).
o= ALT U HBV DNAE 3-6713 7HH42=2 ZLIEZSIH, HBeAg/anti-

HBe= 6-12/0E 712 = BLIHESITY. Xz e (Rt 2238 3R0= ALT,

HBV DNA S& 1-371&, HBeAg/anti-HBe 52 2-6/1d 74202 HLt X5
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Table 4. Monitoring for the patients with chronic hepatitis B who are not meeting treatment
criteria

Interval Tests

Every 3-6 months ALT, HBV DNA'

Every 6 months HCC surveillance™AFP, liver ultrasonography
Every 6-12 months HBeAg/anti-HBe'

Every 12 months Quantitative or qualitative HBsAG®

'Testing intervals may be shortened when treatment eligibility is uncertain.

2For individuals at high risk of HCC, including those aged >40 years or those with cirrhosis
regardless of age.

*Testing may be tailored to individual patients when clinically indicated for specific
purposes, such as identifying infection phase transitions, stratifying HCC risk, or detecting
spontaneous HBsAg loss.

Abbreviations: AFP, alpha-fetoprotein; ALT, alanine aminotransferase; anti-HBe, antibody
to hepatitis B e antigen; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen;
HBV, hepatitis B virus; HCC, hepatocellular carcinoma.
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BAZIE &At & 40AM| 0| 0I7Lt, 40M Ofol0HEtE ZHEHSS Shtole S
e FYO| N0l sigot= ZR0IC. HBsAgO| AalE 2tAte} oftete

HAHBO|LE 712t 7HESH0| U= ER, HBsAg A& AIZ0[ 4 40M|, 014 5OA|

OIMQ! ZR0l= 2t ZAIZALS XI&a0F SICH™ 7 M7 |XQ1 ZAIGAL= BHR9|
WESS SHIAI7 |0 2t R7|TIHO| 7Hs 84S =71 Sict7o
et Hds 2UEESH| fls Xz HIHEAMAME HEEN tdRet

= GAIE 2ottt dAL 20 THollA= =7t SA17F R0k 2tAL B0
M= 7HEsp7 QSHK|TH QPYE HEfQ| BXER 2-31 74, RI= A 0427}

22015t SINIS2 11 21202 HAF T2 HES Dafeict”

+ |2 BRI BRIIA XI2 A0S O|SHEX| SHOI5H7| SiaH A ALT, HBV
DNA 58 3-67)8 24202 BLEY3ICL. (B1)
+ |2 O} Oi27} 25 Q0| S ALT, HBV DNA S8 1-37)% 21202 25
BHPALL, 2R3 B7IS AIBGI0! 12 0128 ZHIC (B1)
A BEZIY S5t 5 40M| OOIZILY, 40 O[3l0|CiatE ZANES Sutsts
H20) Yot Z2 2 BAZARA 678 220z By
ZSIZNE AIYBICL (A1)

44 The Korean Association for the Study of the Liver



20264 tietzists] 2k B Tl& 10| =2}l

[SleoNe]

Oty BYE7IY SAIOIM HOIZA X|E ¥ #2|9 ZIXQl 58 (goal)2
M3 Zietol il 52 2N, 7F 2E AIUES
SHEL WESS SYA7I= A0 0| floiM= BIZHE SAS0A F2olst
MLt M717] M| - HBV DNAEDF OfL|2} 8 LHO| cccDNA 2! integrated
DNAZ H|Z5 BH?I HIO[ZAS RF 950, HBsAg BHAN T M3S
R[EohE HEXOl 2&AX| AEH(sterilizing cure)dl| EE6k= Z40| X|22| SH 7| &|0{0f
QITt OFX|ZF SIXHTIK| SQlE HI0[2ANSZ2E= o LHS| cccDNA % integrated
DNA S 7|CH57| 0@, HBsAg AMO0| 0§ S22 LIEHATE [M2tA], SIxy
A 7tsSh SHIOIHARIE 0|88 &H0|HA X|Zo| HAXQI HY| =HE= HBV
ZAS XAEXOZ AK|5H0] HBY DNA £EZ4E AEIE RESHE 0|0, X7| 2H=
7

[SHQI &X|(functional cure) AEHO| EE5h=



B X2 Tto| =2l

A7l AO|CE.

Al

EE HBV DNAQ XI4X01 225, 37| S8

Hr

SHI0|HA X|2E
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0 t2 ZHE5HH, "™ HERZA] 0]
M2 ZHRSAZNOIN F2 TITHe] 7|FRI= 7 kPaO0|RICH® %1% HBY DNAZ
x

B7tel= B HIO|HA B4 &2 He Tt 71t 2 23l 2Totk= 7H
—

30

Z Q35 QIXt0|Ct. THIHOA] 3= REVEAL S17L0A= HBV DNAZ} 2,000 1U/

mLE Z6IH S7Ie5 HEHS 3 7 M 20| RLl5HH =0iK= A=

HIEQICE M Cf9t REVEAL $I7L= 32 40M| 04, HBeAg 244, HBV DNA
2,000 IU/mL O[Zte] CHYAL CHEES XIX[GIRCH,

Qlah ©f 10° IU/mL O[MOlAE 71Xl H0| 27Hs3HCHE BS 12{aH0f St
REVEAL GIH1E H2h-2taet 212 U2 A0z 2LH0[HAK S0 ({22t

A0l HBV DNAR} 712 2 A3 ALO[0f HIMA(ZEM) A7 EXE0]

- Al 7Y A=

ey

b
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LT HHUCL™ F, ZSEHORIAEE FZH0IM 2 L4 30|
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ra)

F =11, N B2 280[HAESHAME X2 20| KOoHK|s &a0lH

L )

Eo| YHIO[2AK FHE AlRfeh SXOME 023 HHY AV FAI=H,
SSEHOIZAZESUN X=E ARt 249 82 712t Xz S0 = 7 &Y
IE0| YL 0 XEHOZ YSH HHE = A2 BuEUC™”
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et 710 7[Qlettt. S5 2HI0[HAK F04 0|0 F04 AHS| 71X HBV

DNAZH 712} % QI30f XISXO2 SIS DIRICH H2 A1 Hl0)2IA-4%

- O O

NBNES SO BT 7 0| Wl 30| A2 SO 25| AMEIX| @S 4
212 AIAFBICL™ 0= 212 Al A2 HBY DNAF A7 IHi0] 7108 24 91342
OS5t Z23t OIXIZ XS 0loln, ALT 4% OlS A0l LY 2IFO)

SHE]7| O]F0f LHIO[HA X|=E Z&7(01 7HAIGHOF & BRMS REHEISHCt

S AF2 ZOI SHI0|ZHAHQI NAE HBV GHAS XIMMOZ AHSOZ M
=2t A& HBV DNAE Z4A|7|= SAl0l, HBY DNA =3 STA| Y2 =7t
&= double-stranded linear DNAS ZAA|7] iR LMo 2 Z2E 7HHANO=

AIEte 2 UCET &, NA= RTAQI St Hhed] HHo|2
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_IQI_
AT S OfHBIORM ZIef WA IS WS 4 Qs MBS DS TR
%I F20J2 & 4 /Lt TORCH-B @70 382+ i ZH|OIDF X|22 A
SRISS 2A3 2, HBY DNAS| 47 QUA| Q) Y=} X2 H Che| of 3.34)

UASHZHO2 BUE|ICH'® ESH SZ0IM A4 A0 FHOISH SNES a0

3t

FAE ZHUM= SH0I2A X3  HBV DNAS| =3 RFA & 2Lt
o
=]

oot dAaotAen, T 189 X2l S E ZIMEO| 37|17 ©f 50%

Ol2fgh ZA0f 7|8tot0], = 7101=2tel2 2ty B

rWI'

tXtQ] X|=0A ALT

ZAIO] ZhAAF TTHOY| 25H6HK| 241 HBY DNA 712 Al
T QI5H0d, HIO[2A 24 X0 RS & &7| Xg NS Sof Y LMS
2ot sUNOZ oWstl X2 HgS AUNeR AAske Haste X7 7IES
HICHStCH(Figure 2). 0|21t X|& CHed =0 M2 WHOZH AMIAISH 2030 HEO[24A

U EX| =8 29 # qUoilM 20E =2 THS0 Hol dtHez W2
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Figure 2. Simplified algorithm for management of chronic hepatitis B

[ HBsAg positive (chronic HBV infection) j
Yes
Special population? >
No +

Clinical phase based on viral load

Refer to treatment in special populatlon
(e.g., I 5
pregnant women, children and adolescems)

v v v v

‘ High viremic phase ‘

Moderate viremic phase

Low viremic phase -
Non-viremic phase

(>8 logy, IU/mL) (2,000-8 logs 1U/mL) (<2,000 1U/mL)
I [
Risk factors'? Cirrhosis?
No Yes Yes | No
\4 v v v

( Monitor ] ( Anti-HBV treatment® ] ( Monitor ]

'Risk factors for disease progression or HCC: ALT >ULN, age >30 years, or significant
fibrosis (>F2).

?Anti-HBV treatment refers to oral nucleos(t)ide analogues as standard first-line therapy.
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NS0 8 SH0|dAH FHs PVIss HEA7|LL
ZAI7 |0 KIS THMAIZICH? 2 A 2HE S 0lA
FOolH 2t HIO[2AHS &5, YdH 2SMA= A2t

O[22 A K FO00 =

Al ZE0 F2otA 2@ HBV DNAZH HEER

’Z% HBV DNAZ} ZEE|H SHI0|HA X2 S AZXfoHH,
Ct. (A1)
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[SleoNe]

UNE, BRSO WNS, JISH x| L2 | SH YYE, 10| W U 7t
2R AT} 22 7| BT ZAS FHHOR T2f510{0} Bict

S S0 HUM ALE 7HS St LHO[HAKE B8 2RI Bl IH[OAF,
Bil\=Z2H|O{DF, AE|7HH[Of, HIA|ZH|O, 2f0|RH, 2R H, S2H, Ot ZH|07}

UCH, FAMQ HIAHEE LIt AL 0] & HIAHHE L= FoiT

FOf 712t K=ot XzES0| REEH A4M S= 20 X=HS0| X&52
7 U= YHEO| AL, FAMEE SHe R AMQ} At FAE LY0| B,
R=ES0| EX| @11, HItHY HFHESL 20| 217150] Motdl ZR= UHRHY
ALz A8e + glts BHO| U, 50| HIAHEHE Xz= BEUF
HIO[HA REAFHO et X=HS0] 2A X017t LU, Re|Li2t BYIE 2tAs9

Al O+E XiKlote RAA CHOM= S5 X=Et80] L2 A= Eik1
CHHBeAg AME QXL AZ 40-47%, BE 30-44%, C& 20-30%; HBsAg
AE QHXF AY 14-17%, BE 7-9%, CH 1-3%).2 9 35t SixH= ZLH0IA
NBE|X] QH0F X|2H| M2 OfZCH 0[0f| M2} A0f, D7 Z=ZIAXI0A

B 30
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ofCH,
278 OIS (2ol AL HBY DNA 225 22 o] 2ES 2ig

>

UACL, X7 & M 24 g LSS MOl T2k X[V RCH 2Htol2]

ANz S oA 23 Uy ZYE 7

oot

0] £2 Ol WS QTR HHO| Y78

SO AMZ EFol, 2H0IRE, HH|RH, SR, OHHZEH|017+ 0[0f SHESHH,
O Oy 2he BHZIFO 1AL A= M2 otk =t Xz & oM & Uy

LYE PI0| QAL IR R2 ANl =2 U4 THO| 3418 YHl0|HAN 2
EFot=Hl, H=ZHOAF, HI-ZHO{DF, QH7HH[0f, HAIZEH[0{7t OO

HESICt OIS UHS2 HBV DNA EZHES0| 51 7| X2 § A &3 Lo

o

[in

 PH0| IR 7| WE0H| X 1AF X|= fMl= HaEnt. ofHE X dlulet

e n

T OfUXIZE 2t ofH|el 58 SE & Az =20t & 2t O M ElE= S0l

CHel Table 50fl L26IACt

NRILES, Fanconi 22 2 S B4E0| E1HA, 7|&0 HV|s

El=ZHIOIAF, UEIZHHI0, BIAIZHIO|S ATSIC ™ BCHZ59| 2y 30|
£2 BHTIY BRI DXl AHR0[S NS BR, BUTS OfshAY 4 U
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SOt H] >30 mg/g), MRIMES(<2.6 mg/dl), ZHEX| = FxHO|L

UEYE 7K ERE EERtth VIS XotAofA 0l AME Al8dts 8%
|70 X E=ZZH|OIDF, HAIZH|0Es L7|SH T2t 82 2=0] Q0.
HI=ZBIOHAFE &4 XS Zefet MV[s XMotAoA 82 2=0] QoK
2OLL eGFROJ 15 mL/min/1.73m” D|20|0 HATZMS BIX| ob= SHXI0IM =

MEO| FHE|X| L=t HIAIZH|0] FA| F[OHEIH HAE 156 mL/min/1.73m

0j2Ql R0 Yy Nz FEOI0 M2 M= FHOH| =0 AH A8 &
gt V1S Kot Z0AL 2t HiaiAe gtto|eA Xz & ZLHZA

AHMIS| 7 |& 5t A.

2) OH B&7ZIY kR ZE 0f=

Bl | O{AFS) B EH|OIDFO| T3t LA B 09 S2Ch matk o
L40] Qi BIXFSOIA ElEHOIIHIS A T2IBHC) L7100 Tt
QX LIS X2 ZHO| Gi= EXIZ HOIAE C20, 54 3 208 Ly
SMES 1.29%0 SIS T2ALt AEIIHIONS 240js
SRS L B0 143 3 6%, 54 SO 50%2 X113t HES oiry 77
M2tA, AEIFHEI0lE 210/ E LA0| SISl SHRILF 210[SE, OfE|EH|0],
RIOIALS 73S ALZSIX| QJ010F B10, ARRSICIRIE

AEIZIHI0Q 7|E FH -2 281(1 mg/Y)2 SEHOF FHrr. > E35H

H|SE AR ZEHO0| U

o

OIE|7HH10] ARRBITIZE STHBH BEROANS TH74 IE7}H]0] X|2 SO 2FF Hlo|2iA

UACHH AE|FHH|] IHAFZO| 7HsOlL, LA

=
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r
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3) LS FH| QI &} E= ALE

Y =8 S At E= YLR0A SH0|HA X2E AN F2, B0}
A 250 obEd S 112400 MBS EIG0I0F 5, ElIL=IH|MAF E=
BI.-ZH|O{DFE FHSIC}. HIL-ZH|OJAFS} L ZH|ODF= F2 HIV At &

BEIE MEE 2= of (il & ME LIOIE7 SHERASH, YUR0M ALZ

7hSOICE AE7H|Ol= SSAFIMS 713 LY 71 7HsHO2 AMROM=
STIotA| 2D, HIAIZH|O= CIO[E/F 2500 AR FTotA| =t

i eX=ol BYZIY X|=0l| HoiME S 4-0IMl Xz (YU E= YS

OII

ZH|ok= A} S=0IA] XtAS] 7|& 0t AL

[‘_|

ol

X|& oFH| MEd Al T2iSt oM Y| ol
HBsAg 24(+ anti-HBs &5)= HolT= 7|88 &KX HHER 1-5% Je=
iR LOm,* %" 1X2 FHots 47HK UMY 7|5 2AXgS 2 Hlwst

S+l= RS, FA9] WX

L T T

r-l.l

SRS 2 HESRT MERZA(427) A,

921H)0IM HBsAg AME2 AE|ZHH|0], H'=EH|0{DF, H:=IH[OAF 7+

ROI8t Xt0l= QURUACH™” EFH 22O AL Ch7|2 AT E AE|7HH| 02k

H-ZHODFE HuW ¥ &

2AXE(HBsAg AH)2 & = 7t R2I5t AH0li= GAATH2.8% T 1.9%).”
oHe BEZIHUA HI=ZH|O{DFR AEZHE|01S] 2Hef Ol S0H0f CHallA =

=Ll S0 HEtE Zutt BA1E| 7 QU0 20199 U HY 712 HE Ap=et
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A= oM

3o Y7 KRS 083 AN HYHL A $ H-THODFRE
NE|7IHI01Z0 BI5) 71 254 2IB0| 242t HR 0.687+ 0.622 RSP 24T
O BIBICE™ 0] 3 F O 7t Ziek X0[0] Chet AtEs BUYS 34

re >\'

TE0| UHE|AT % HEFRZMOME YRE|X| Q42 A1} B E|{Ct 70
SHXt 7HE CIO|EZ 0|28 HEH2A0ME H.=ZH/O{DFZ1} AE|7HH| 2o
4Rt gy QS| XH0|= H0A| 0|4, YXt, HBeAg YAXIOIM FERCE
T, ZZ0E HLEH|OAF L HIAIZH0{S &6t 7t Q&0 Tt ol

ZNE0| YEEQICHLY MatM, KJH3| AXER 7t Ul 5 X7| o & 7}

X017 A=KI0f THaiM = =20

AN EZ 7H0[=2t01 HF R H=I0 M= 471X
UMIE HY2Z MAXN 2 1HI HEFEM(RE, HEE 3)2 Al-SIAC 2
HAN 2 TH HEREA0= 3770 S, 243,577H9| SXS0| Z&E A2,
AENZHH[O1Z ThE| Bl ZH|JAFZ(HR, 0.65; 95% confidence interval [Cl],
0.49-0.86)2t HI.=2H|0{DFZA(HR, 0.80; 95% CI, 0.70-0.91), HIAIZH|0{=X(HR,
0.46; 95% Cl, 0.28-0.74)011A 7t2f L4 LI2I0] RLUSH 'HRUCE. SEXIZH HIERZA0

Hotd HRES S+t 22 FSE U452 24 &2 S5V U2,

HIAIZHI2] AEE ZolH Bl 2AZ= (o] BEolLt. Eof, 7i2f & 2/
HAE YHORA X|20| 71 S22 517 & SO, SHIO[2AKN ME2 T2

QCH= E 17} QICE Of2{5h 0| UXIHR RH0|7} UCh= E1Ip YOLE
X017t iCh= MBHE B & QU™ BHZIY ofM MEf A| 2 o &F LM 2R

AE F/HHC = nHX|0f folik= 2H7t 2S5 =0t




D 2026 chstziets) g BRI A2 Tt0I=2

o OHY BYEZHO =X|Z Al R FHO| 2 AHQ B =ZLH|0AF, B|=ZH|0{DF,

QlE||7tH| 0, TE= HIA|ZH|O{S FHSICE (A1)

o X|2 QA MEH A| MEOH, SCHAFEEI0] ALt (A1) LAY 2I&0]|
Bl ZZH|OJAF, AE|7HH|0], E= HIA|ZH|HE M FHSHTT

« O|Xoj| 2tO|E 0|t OFL|ZH|Of, BHISH
H.-ZH|OIDFS FHSIC} (A1) QAELE AMS
= H|'-ZH|0DFS £HSHT (A1)

|_|

23
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0 BR7IRQ X2 SFHQI X[2IE2 O LIS HBV DNA, HBsAgQ| Alut
ZH 22| L§9f cceDNA 2 %5 REKI0 A= HBY DNATX| 2517 H|ZAE|0f,

U 01H9| YHZ 2=k EdHe

ro

x| AEN(sterilizing cure) O|Ct. GFX|2t
SiXHO| 7|& X0l SHAZE 0213t SES 2467 |7t ofFCt”®

MM et AY0IME 20 SAXN SHE T[S0 &X| Hi(realistic
functional cure) 0 &556t1 ULt Ol= anti-HBs &4 Lt ZHA Q0] S
LH2| HBV DNA%} HBsAgO| AalE HEHE 2ottt O] HANME 7k &% LjQ
cccDNAZE £ QX0 4Q1= HBV DNAZF ZES 4 QIO BHY B9
SEX0I HASN X H MHENM Ol 54 B X MEf, & 04Xl
715X 2| AtEi(idealistic functional cure) 2t QAR JjEo=z =
SIX|ZE 7|1EQ] BE X|=HQl CIEHE0[Lt NAZIC == Rolot

AME QESP (0= SAZ QL 0[2(8 X2 N 73S S0t PR BT
9|

718M &XlgS =0|7| flot, X Crsh 7| 2f AMOFS0] i E 1 Ao, il
QHHISO0| SIXH AUMAIE A0 UACHSupplementary Table 4). AUE2 HBV
MEEAL| 2™ 2E0E7ALE HBVO| TS 2FAte] MRS S EMSIAT = & 71K
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Figure 3. The mechanisms of novel antiviral agents for the functional cure

/'\ Host Inmune 1. T cell modulation 3. Therapeutic vaccine
. \.// modulators 2. TLR agonist 4. Monoclonal antibodies
Dendrmc cell NKcell B ceII T cell s
s o L Ha E‘“
P SvP
Hepatocyte S
patoeyie gy £
4"‘""-,‘ %, g &

S T HBsAg
" release
NTeR inhibitor
e i, | (NAPS)
A9 @
- ..»" N = P
‘ /; Heverse s
l— .
Capsld assembly ' ‘: . (] \ +%'s < HBSA
Cytoplasm " = N ~~~HBOAY '.-'.'-. ¢
0% 0 —
\ Transcription \ / 0 g
{ Nuclear® I inhibitor ,“a“s Liex
rcDNA proteins . PgRNA
4@@% s /\//\/\\/\ ~ RNA targeted therapeutics
7 mRNAs | 1.AsO  2.siRNA
/ Nucleus ~—~Tc Transcription L

Abbreviations: ASO, antisense oligonucleotide; cccDNA, covalently closed circular DNA;
HBcAg, hepatitis B core antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis B
virus: HBx, hepatitis B virus X protein; NA, nucleos(t)ide analogue; NAPs, nucleic acid
polymers; NK, natural killer; NTCP, sodium taurocholate co-transporting polypeptide; Pol

polymerase; rcDNA, relaxed circular DNA; siRNA, small interfering RNA; SVP, subviral
particle; TLR, toll-like receptor.

7|1MCE I L= 4= UCKFigure 3). Cr2t 0]0] &5t OFYH0| USE NAZH B

Lo O

|22 ST ABOIA, XK A2HS SOJ5H HBsAg A4 S0t OfL|2t 53t

[

XM X2 sHf0|2{ A X|(direct-acting antiviral agent, DAA)

O] 279 fM=2 HIO[HAZEH Yd5= 0 el RUME S0[AH

AH|StCt 0|Z SaltM cccDNA E= HBsAge| HAE RESHC HO[ZHA RNA

o=

BXA XA, DNA TA XA, ZAIE e A, HBsAg HiE AXIA, FEA

[=Xe |
HE FMZE Olof ZRHEICE S HIO|2{A RNA B X|=X7t 7P |lgh it
LEEHHLL A

]
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1) HIO|HA RNA EX X|2H|(RNA targeted therapeutics)
HIO|2{A RNAE 042 HIO|2A SFpdnt T 319 MAF F(template) 22

AERICY. MetA HI0[22 RNAS daAl7 AU 2825 LoliohH, H0|2{A =Xt
HBsAgQl 4d0] EHS1 HBV S0 HHHI2 2|55 0] 2ty BAUHS

JIsX &AXIZ 7|thEt 4 QUCE® SXY 0|2 2I5f antisense oligonucleotide
(ASO)2t small interfering RNA (siRNA)7t AFZE|L1 QICF ASO= 2F 15-207H2]
HMOZ O|ROA M, HUIHOZ MIE0] HIO|ZA RNAS| X &7(0]

ZEotH ribonuclease HE &oll S H |TXQ LTS AHSHLt. siRNA=
20-25712] A0 2 0|Z0{K 9O, 0|F7IHOE MZE0f RNA-induced
silencing complex?t 28 RNAS &aliot=® RESICE 0|28t RMA LM

ZEZIR] Ms57| Qlah X1 LI QAL N-acetylgalactosamine ¢ X2

MBIt Bepirovirsent Xalnesiran 2Zt0| UAATI0|A Z|CH 10%, 23%2)
715X ARIES EUCL® 0|5 MO ChSt F2 LA MY H7HA 2
X =M, BX Q| &1, 12|11 X2 5 F0f cccDNAO| 2fsH A& o] /&0|

REEC™ 55| X2 30 S4 BEIEMY ALT flare7t LIEFE & U0 FoI5

g E_l_ 287

I'

Bepirovirsen, xalnesiran, daplusiran/tomligisiran, Elebsiran, imdusiran

M2 HiO[2|A RNA BEX X=X S0| =0l o ARO[ T SO|AL

oin

= A
Ol 2/0i 2tXte| HBV RNAE =Roll2REH 2350 Hi0|HA SAS S= ME

L THEEIQI PAPDS/7 §4A5 AX|GH0, HBsAg M2 &0|= AXT JHUE

91[*288
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2) DNA ®™A} 2 H[x|(transcription inhibitor)

HIO|2{A DNAOIIM RNAZS| HAIE AH[ot HBsAg 285 R 4+ UCH
Farnesoid X receptor (FXR)= E&4t SMMES ZHot= st £8H/|0|Lf, HBVO|
tHaiA= enhancer | core promoter 29 2 HBV X proteinte| A& &2
Saf| HIO[2A TAL IY0Y = HOISICE™ 0|2{St 7|H0fl 7[9t5t0d FXR X8Xl=

cccDNAS| HALE AM[SH0d, ofe THAQ] HHE 4y & HioA =X 1+

mjo

RfTe 4= Tt
3) WAIE M AX|NI(capsid assembly modulator[CAM]/core inhibitor)
HBVS| MN4ZQ! F0f HEE2 183-185712] Of0|cit AFEE FHE0f QLY.
0| HHAR R2YWAEE A6IL, O IFFOIM BHIO[2A RFF|QL HTAL
C W2 O|SAIZICH. HAE WRUHM JHEAI 22 EH, d=0t
HBAE= HIOIHAS ZHMZE Q22 9S00 A4S AF[AL, & W=
THFYUAI7A HIO|2HAL] cccDNAE RA| 3 HESHT}. Mk HAE o AX[Kl=
2 AN 2N MEL relaxed circular DNA &4 2! cccDNA
NS Mallste Z2UE 2 4 UACH™P EE ZAUKX 0|0, HIHMHQ
EE 44ot= CAM-A% R
ddole CAM-E & 7H| R¥QE Lis 4 ULt K= S0l HBV DNA= Rk

ZANIKIRL, HBsAg level2] ZAE EGIX| G0} HE AIZOR TI5K RIS

H=20] Y& X 2 B HAES

LS

gdotl= Oelg A= HHE.

4) HBsAg HiiE 2H|H|(HBsAg release inhibitor)
2 okxl= 012449 HBV YXK(subviral particle)?] 28 2! 2H|Z {H|5H0

siXto| &

&% HBsAg s £0|1, &t HY AZ(immune exhaustion)s
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S|ZAIAH HBY S0|M HAUISS ZSiAIZ o UCE™ HiRE siit Z3R|(nucleic
acid polymer) AZ0|H HBV/HDV X|20M= ROIgt X2 §1tE EHF0 HDV
X2HIZMO| 7HsEE HOIFQI ™

2IXt HH ZEH|(immune modulators)
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R=HS0[ JHYET ULt HEHOZ HH THZE 22K

receptor, TLR) 2&X|, X2 il HEE A 50| ACH

1) HH THIE ZEF(T cell modulation)
THZO| 7|55 Medstoh= HYUEAXM L THIZE 27t sHF=ICH HBVE
THAMES AKX 29 X|&XQ UHZ RESIH HBY E0|8 HAHE S

S|Iect. HYH

AMHML THE =2ME 0|8t 2I| 7|HS AHHGIG

MO

X AXIE R £ UL HIALEAMAZ programmed
death-1 (PD-1), programmed death-ligand 1 (PD-L1) &xIS0| ¥7 £0|H,
20l ZEE MEAIES golisks inhibitor of apoptosis proteinsS &51{ot0]
YEE ZHHEO] MEAIH I HIO[2A S0|X THZE B7tAI7 = 7|18 GE1

294,295
UL

2) TLR Z2X|(TLR agonist)

TLRE2 TYAAHI Ha QAE HIO[HA I Mz HEA #HE ZXA IHE




2026 LigHFste]

2y BRI TR t0| =2t

(pathogen—associated molecular pattern)2 ZX[6t0 QIEHZ0|Lt HHEIZS
At=5H= AOIEZQl 2HIE QLS 0]28t 7|MS HIECZ TLR-7, 81t

24510 HRE0| RISHE| 11 QIC} 296°2%

3) X|= X (therapeutic vaccine)

A2 WA HBVO| LISt SIRISS O]

Ol

5101 HBV SOIRQl 55 Biois

A=otil 01 Sofl /IS XIS wiok= 7ITO0IL. HBsAgO et H=Hd

ro mo

Qe HEH HE0 AL, HO|HA St O[0I7| HE0Ml, 1 2|°| Tefet

SIIS(HBCAG, pre-S1, pre-S2)S BXO2 5t X|2 #AS0| JHE| 1 QICt >3

4) H=2 3H|(monoclonal antibodies)
HBV HZE A= 2EHMOZ HIO|HAE Faret B0 OfL|2f THIZZLF BHIZZS

OZOIL 4 QUCH. Of2f3t 5 Biof #N3IS S3f 7

ol

S5 YIXIS I3t oLt

=)
=
MR X|2 MO e QI ¥

£ X|&(combination treatment)

HO
>
rQ
il
_o'y
o
09
_o'y
19
=
min
rlo
2

4 B 75X XIS SHE 0f2]
UYLAIZS RO, HSHE X2 717t SO HERHORE Q93 HBsAg
ANEBS HOIX| 2oIQICH MRAN %S ATUN NALL QIEHE B8 £012
RIGE7| ARIGIICE. O[0f 2t Al 74| 10| THE A OfHISO| T8 £018 S

TI5H YRS BAZIDA ot AETH S9UCL YRS HRES SaA 75K

2= Aot Hio[2A SA] AX| & HBsAgQ| Relet ZAE M3l 2O =Z S,

T

BV 5015 THIZ 2 BMZO H7|HQ HAS Mg/t REE00F 2
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X|zHSi Xz 3 DLIEE

[SleoNe]

Sto0[2A X|28tS2| Yoot RLIET

1) X232l He|

HI0|2{ABFS(virologic response)2 &% HBV DNAZ} real-time PCR AN
o= AS0| HX| Y= 42 HOSHKTable 6). X|&HIO[2{ARS (maintained
virologic response)2 F& £ 7|7t S HIO|2{ABIZ0| =ETH 0|2 EE HBV
DNA D|Z&E HE7} X&E s ERE K6t} 28 Hio[2{AES(partial virologic
response)2 &% HBV DNA7L AR O, real-time PCR ZAtHOZ

HIO[2IAV HEEE ZR2 AR AM0| =327t 52 MM 22 |EA

HHE THlE AHQ 42 Rz AR § 2470, =2 RTA HHE 7HKLD U=
OFR|9| A 48%0{ HBV DNA &= O20f w2t Hrtat 4= ULt EHBHS(serologic

response)2 &9 ZR0| M2t F 7HK|Z OISt HBeAg EHEIS S HBeAg
U 2 ZHH0IM HBeAg EEA E= HBeAg/anti-HBe SH Tet0] U0
O|otH, HBsAg EHE2E HBsAQO| EXAM E&= HBsAg/anti-HBs

Y HEO0| Lot =2 FOISH. Hi0[2A ZTKvirologic breakthrough)=

ox
40
]
10

78 The Korean Association for the Study of the Liver



A=ESH X2 5 ZLEY

Table 6. Definition of response to antiviral therapy for chronic hepatitis B

Decrease in serum HBV DNA to undetectable level by real-

Virologic response time PCR assay

Decrease in serum HBV DNA of more than 2 log,, IU/mL
but detectable HBV DNA by real-time PCR assay after
Partial virologic response at least 12 months of therapy with high-potency NAs, or
after at least 6 months of therapy with low-potency NAs
in compliant patients

Increase in serum HBV DNA of more than 1 log,, IU/mL
compared to nadir (lowest value) or detection of serum
HBV DNA in patients with undetectable serum HBV DNA
level

Virologic breakthrough

HBeAg serologic response HBeAg loss or HBeAg seroconversion

HBsAg serologic response HBsAg loss or HBsAg seroconversion

Biochemical response Normalization of ALT level

Increase in serum ALT level >ULN after ALT normalization on

Biochemical breakthrough antiviral therapy

Abbreviations: ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen: HBsAg,
hepatitis B surface antigen; HBV, hepatitis B virus; NA, nucleos(t)ide analogue; PCR,
polymerase chain reaction; ULN, upper limit of normal.
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[e)
==

EE HEDIS X|2 20| SHE M 22 8047t UL X2 B

00

{o

(0]
K& 0R0l= HBeAg EEAH F= T8 = X[&XQ1 HBV DNA =4S ALT

THEQ 7|2t0] CHH ATl 2ESH MFO|CEY YBIHOR A 127429
SU2E0 AL YL 0[5 H=HoA AUots 2= O SEotA|
oM 70 FA0l= SN 7|7t B X2 E& AC| HBsAg FEXI(<100
IU/mL)E =7t XIE=Z A 12fok= 0] 2Ot oSt Xz S 230 ==0] 2

2= US0| KA AT
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4) HBsAg MZ¥X|, HBcrAg M2FX|, HBV RNA

HBsAg2 HBV RUAt ¥ & SRTXH FA0l|A LUsich= HBY HH CHHO|CH
HBVY =X IHHUA MAE mRNAZEEH M| 7kX| T2 37|19 S (small),
M (middle), L (large) HBs 0| MMM, & HBsAg M @A= 0] Al
THR| Xt BEE EStet0] STt HBsAg MRS 0|23A] SiHto|2{A
X20f it X|&EESS OSdts AFS0| 20E 1 QIO 725 QI
X200 HBsAg B¥Xl= &% A=HSE HUA X 0Sot= QXE, 3H
T2|(stopping rule)2=2 FEEH0| X|E SUE J|UE -~ Sl= 2 YRS XRE
Y £ QURUCL? SH0|2A XBHAME RE B2 AFC| W2 HBsAg BRIt
K[&HI0|2{ABS T HBsAG S HAME 0|S5HE Ol R880| 2 aFQICt 72295
RETRACT-B S170jAl= X2 Z2 AI™ HBsAg 2100 IU/mL7t 27t 24 2519
FQ QIBQINZ IO, b FX FA st WAMZ0| 33%0 ot
CREATE $IT0|Al= HBsAg <50 IU/mLOIA 7HE Z22 052 EHOH,
OFA|OFQI} HIOFAJOFQI 74Ol B4X{5H Xt0|E HOf QIBYE HEY 7159 HRHO|
H7|ZIAC™ AE|7HH|0] X2 S BR85S Bt 2
A0 A = HBsAg BRI <100 1U/mLol 42 UaH
KI&HIO|2ABS2 45.5%0|M RXISIRUCH AHlE|7HH|01Qt BLcZH|K X|2 B2
< YU 1663 SCte] JIE st [E AF0ME X2 = Al HBsAg XA
<100 IU/mL7} HBsAg A& Q0|0|8t QIRt2 EUSIACE™ A2, & 3,732
SIKHE I35t 2471 G101 ThE! HIERZAMOIM R|E & AIF HBsAg <100 1U/mL
2 <1,000 1U/mL YA ZH0| HBsAg A4S 0Sak= ZEst XIE0| SQILAOLY,
HIO[ZHASHA T O S0fl= SHAIZE UOT F7HQ1 HI0|0AHLte] £30| HRBs
NN S A

HBcrAg2 precore/core STXIZEE Y= 3749 HEiEI(HBeAg, HBCAg,

=
ro
r
Jon
foh
©
w



p22cr)2 SA0f
cccDNA, 7t HBV DNA, €3 HBV DNAZ £2 HEIAE HOl= A2=2

-||>|I
Ql
rr
gt
o>"

BANZ ZHf BIO[HA B4 YRS LEUE 27U

Uz{X| UCEY > HBerAg X SHI0[ZA X|E & X|&LSES 0Sdte b
FE8t Aoz UM ULt Z20= HBerAg HEX| HEEE OtL2t HBsAg
HERAY 202 Xz Sm T ABHI0[2ARSI HBsAg SHAH 7Isds
OEdt= XEZ HMAIED QICH™ MM|Z A, ALT +=X|, H-2H|0| £0{ 02,
HBsAg HZX|, HBcrAg BHX|E X&' SCALE-B (Surface antigen, Core—
related antigen, Age, ALT, and tenofovir for HBV; 35 x HBsAg [log IU/mL] +
20 x HBcrAg [log U/mL] + 2 x age [year] + ALT [U/L] + 40 for tenofovir use)
H+E 0|180l0 HA HOHAK S5 & AYH ML HF 2¥S MAloP|=
BIACH>® CREATE 2170 SCALE-B 4 <2609! AL X|&H[0[2ARFS 62%,
HBsAg A& 11%, 7182 24 23t 3%E AT 0S8 X X2 S=2S 1Y
= Q= B, SCALE-B &= >320Q1 22 X|EHI0|2ARES 35%, HBsAg A4
1%, 2180l 24 o5} 31%= 25U Ciot, 0[2(5t 0| 2R F2 CH=2X
= H|OMAOF ZSEE 7[Hiez JEEUCH, AL RHRTAY CH T2

HAOR 3t 9l 243 GRS OfF) HBHOIC &% JLf TSEUN HZ 7t

oli440] 2=t

HBV RNAT 3{H0[2A X2 SRS ZHoH= QINZ HTLS0| XgE 1 ULt
OFAIOFRI Bt} 114HE T2 & A70IA, HBV RNA 244.6 U/mL2l &<
93.2%9| £ MLES B0 X|2 Z20| HEFF 6i6l, HBV RNA ZE27}e}
HBsAg <10 IU/mLE SAl0| £& X
TAHE & A0t MAIE HE QUCHY 012 Sof L9IFT(HBY RNA >44.6

U/mL), 8= H=(HBV RNA <44.6 U/mL E= A&7, MY=(HBY

ol
rir
W]
40 -IE

HZE0] 9.1%2 X0t Xz S=E
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RNA AZ=7t % HBsAg <10 IU/mL)2E AT S37t MAIZUCEH ESH,
HBV RNAS HBsAg BRI HBcrAg BEX| S| X202 X5 & T2
KI&HO[HAHS S 0 S6tE XEZ MAIZD QUL 5HX|2H HBV RNA
S22 OMF] H8=tHA| Xot HAIZ 0I5 Y0IM HEoH| floiM= ZAL 2l
HzEap BIEA| EQol. 2|2 A7 23 SEolH, Xz =8 12E O
CHol HiO|QO0FAHECHE HBsAg, HBcrAg, HBV RNAQl Z&ts £6t Q& &3}
HI2E0| O Zefet 52 7tsotil of, Q15E X0|1E et HEH 7IE

ME0| ottt 22 ZHE AWML 0f2[eh THE HI0|20HAH 7|8 HZ0

HBsAg A4S SH0IT X2 B2 Ho| HUTE £ 4 YUS0| IS

5) HBsAg2| &
HBsAg A42 anti-HBs ¥4 {22} 4810 €U Wiel HBsAgdt HBV

DNAS| AHE MEIS 9|D[SHCH? 0215 ZR IS ZHMIZ L cccDNAZHERIE 4

o
pal
o
N
>
*:
=
gal
Ol
mn
>
o
k=l
\d
1©
[1n
40

20| HO0F 7I1SH 2AR"= LZAX|H
SOl Xz SHE MAIELL ULt HHHS LY Tl HBsAg AHSAA0] O

SRIOIME 2HEHS 2 212 MS0| IR WO H IO ** HBsAg AAO|

RIZS S610] HBsAQ A4 T FE0| UoILI= B 5 URUIA AR
HBsAg MZ=310|Lt HBV DNA MZAEO
HBsAg 2412 HBV DNA S5 HE7H XIS, Ziet SMEE HBsAg A4S

o

HO|X| &2 BHX0f HIGH0 RO WRtA, HBsAg A4 F= SAHME

e
il
]
+>
30
o
j
o
i
A
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o
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>
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2vzasorcy



2026 CHtZists| QY BRI TR 0| =2l

HBsAg 40| & T H0I2A X5 SE5IMH HBsAgYl MYTQ| fide

ol A 407,408
2 == Ut

A

SHo[HA X2 5= 2 ZLHE

oA Xz £ X2HS0| XEEH|= ST, Xz B= £ 75 st &

mjo

Yt HRHOZ T 4 U0 A=USO A& H M 6F, VIS S8 S
7

/t71S4AL HBeAg, anti-HBe, HBV DNA S0i| CHgt

HIO|2{ASHE KHEH(HBY DNA >2,000 IU/mL)S LHIHOZ SiH{0|2fAH|

ZE2 5 61270 L0 LAYSER|DF 0937539 213 ADSO|A AUMEZ FS15H

XIO[7F BEEUCE HLZHI SH Skh= 123 LW & 70%0|1A XEol= BHH,

QHE|7HH|0f SE BtXH= Z2 7|7 i 10% 0|20 AR XHSH= ZHO 2 LEEHACH®
7

HIO[2H A THY = ALT &&2 AIAE 0] LEILID, BILLZH|0 ST = 719

=24 dst= A 671 O|LH0| ESEL AEHZH0 SO Bloi O =710 Yol
S8/t 52 A2z B HHH AHZHI ST 20| HE2 diHe=

£3|, XI2 32 & HBV DNAZt B7tste &<, HBV DNASH ALTS ZL&!5t

M 5to] SHIO|HAR| MEO 0SS ZHGHOF Strh*
SHO[AA Xz 7 = HIO|2ASH Y2 HREE2| 710|=2t2) & Yy SHL0fA]
HBV DNA >2,000 IU/mLZ Ho|&|1 QICt 7417 o Dxfol [ixZ A7
2 2N TSE HRME X4 BEHQ| 71222 HBV DNA <2,000 1U/
mLE ARSI IO, 3 ¢7101A HBV DNA >2,000 U/mL7t ¢i&Xo=

XI&5= 29 Haksh Ty &0| o 7H) S7toks 202 B ACE™ MakA,

p s}
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232 A S= 2 HLHY

SHHIO[HA X2 £F S HBV DNAZH 2,000 IU/mL O|AC 2 M&5t AR IR |22
|

4

AIBICE MX|= Al OfA| MEH2 LY SSHOPL Ble 8% 7IE0 Aot s¢

— 11—

r

OfME MEOfot=s As EAC=Z it TRt 01 Xz ofMIZE g & A0

=2 AMH0RE, O ZH|0f S) AL, Wy SHHOL &lE 32, =

[

S| MV |5 Hat & UMM HE0| HEH AR0= X HAS 1243 HBRN
A0 A= HBV DNA >4 log;, 1U/mL (10,000 IU/mL) XS ALT 84 2319
Q0| 3AS| Z7FeICt BIGICEY® RETRACT-B YR0M= X2 Z8 &
1235 0JLf HBV DNA >5 log,, IU/mL (100,000 1U/mL)Q! 2tXto| 44%7} 7+
S ABE ZEot0] DNYSTEOR SQIUCL T BLIH0f ST S0fl= HBY
DNA A& &7t |7 |20 H2M(2.12 vs. 0.73 logy IU/mL/g), €7t
HBV DNA 50| 22.5 log, 2! 4% &3 a4 Y3tE tE5t= 0127t 76%=2
=0t SA| KX |2E 12{aK0F St

Xz = 243 T HBV DNA <100 1U/mL % HBsAg <100 IU/mLE SA[0l

SZ0t= S = UM R Q0] 9.9%2 211, HBsAg AA 7ESA40| 58%=
SO HEQICEYS B2 £ X|E7F 25 100 IU/mLE X0i5H= StRt= QA

THEF /310] 66.5% 2 1L =11, HBsAg A4 7FsH2 79| QUCH<1%).
HBsAg A40] YO{LIX| 42 SXI0AE HBsAg HEHALE Sot0] HBsAgY
UL AH S FXMot= 20| LRGICE ™ HBsAg| 40| ULt siH2t=
E=A A 7Hsd0] U, 7Hfe] H0| 7tsotE2, HBsAgt anti-HBs
HME FHGIL XEMOI 71 ZAZHAIS Aldtiats 40| TQofrt »4 4000t

HBsAQ AAS SIS BAPH XIRROR, SiRlel BHI0[2IA XIBE, T

o
ol

JISH AXE SHEZ ol M22 X2E Sl ASHC=2 SItetof M, ¢t

o2

A&ots Pl 718 M2H0] & Of HHEAE &+ UM Ol=feh 2A0IM ZAl9

[




Y=o 7RIS BRI B 2

112 |0{0F 5,

D 2026 chstziets) g BRI A2 Tt0I=2

ol X7|7F EX0| M2 SHXpO| Al2|A 2t} &H

e HuE Juslel| #foll oid TSES o= of HIgR M}

=4 S/t 2Q0l

SAXI0A H0[2{A X2 E== HBsAg 440 2HFE 8

KoM= 8712t XIS efotdl, Hthed 7HEHS eXloiM= 278

g fOIE1_I1I X|2E SHotk| p4=tt. B1)

. BHIO[ZA X2 B2 § 27| /4R 27|52MS} EH HBV DNA SHS 1-3%42
UAO= NUBC, 012, UOAAUS0l SRl B2 FEHOR 31 g 2y
4 QICH OFRI THL QAO| XI0|S TRi510] XX 212

+ gHio2{A X2 = & HBV DNAY} 2,000 1U/mL

o rulo

13 (B1)
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20264 Ch5H H ZI& Tto| =2}l

S8 J20Me Xz

- o

0

[SleoNe]

1) HBV ZH&Hdst

HBV Mgyahs UUrKOR Dty BEZIY Hig

— =2 1—

offt

714 A 4 = 2=5d
SERS| EXHOIA HBY SAI0| THA| S71010] 2E89| IAESE20| ZHlloh= A5
o|0|5tCt, HBsAg Q01 AU 2HY BHHZIHO| fsiexacerbation of chronic
HBV infection)2t HBsAg S40|HA] anti-HBc ¥AQ1 AL0IA 1+ BH7ZIEC|
X (relapse of past HBV infection) & 7tX| A&0=2 &5t 4 QJCH " oty
BZIHEO| oI5t= HBsAg Y40|HAl & HBV DNAZF 7IXX[0f H|aH 1008
01 B7tok= 422 FQoll, 24 BHZIFES ME2 HBsAg SE0IM Fde=

LIEfLIALE &3 HBV DNAZF 24301A 100 IU/mL O|AlC2 HEL= ZA2

@ﬂ@q.mg%ﬂ

SAEIY 2 HAAM Xzt TSI LY + A= HBV MEdat=
s g = U= YESO0|H, X SH0[HAK F047F HE| 0|FHAIX|
2= 42 HBsAg LY SRI0IM HBV IHE3t SId2 156-50%, ZEZM|Z 04



D 2026 chstziets) g BRI A2 Tt0I=2

0= 75% OI47HK| B UECE? HBsAg S4/anti-HBc ¥4 EXI0IA HBV
Merdst /0] 2 EotAT BMZE MAHLES| B2 10%S Zaket 4 ALY T2k,

=
D= SIASIStQH A K| X|ZE Aldichs SRS AR ™ HBsAgZ} anti-

T
0o
(@)

o
>
uf
>
oz

8|‘J_’_, % % 8|.|__|.E|.E OF)d% 4_('3_ _7;<_7|- oiJH HB\/ DNA 7-|A|-_
AElstCt HBsAgO| 240/ = anti-HBc7t Y491 AL0l= 7|X HBV DNA
2|2 SQI510] 2= BEHZIH 2t (occult HBV infection)2 &tQ15F 2~ QICH Anti—

O ==0] &t HBV

HBs SH2 NE4st 98T £5 U UEE (AR &0

d0
oot
H1
rr
el
|
10
ruﬂm
ttl

XI%, HBY DNA 4%/} ZosstalawRlol 52 o
%I-Eg %EFX_—!Q c:>I |'O|'O:| Table 701|k12|- 7+OI J_T|%|E(XHSLF§§|. _?_I@ 10% o|¢3|.)7
ZEL QYZ(HELE} & 1-10%) EL X225 /& 1% 0|2hHo 2

27,422,423
UL

OH

2) 8o

OZE o Xl= Al HBV MEgatt 24-67%7K| 5| Ydcte A2

R 7|Ef U etk X|= Al HBV Xiighdst

oM

S0E 2CH, Ol RS0 ASEE SYQEMIL dot E+YM 2=

LIEHE i OFLI2t, BIEE SAIS0| FI0l HI5tH HBsAg ERE0] H =He Fit

o

I210] Qg O ROICE ¥ Anzo| 20| AHR0IS HEISH B £3]

r

0%

2 FE0SE rituximab2 HBV XEHM3EIe| aiE SiXs| =0|s AC=Z LU
QICt*® E3|, HBsAg 24/anti-HBc ¥4 ST rituximabS AldH= ZQ
MESIX| ¢h= B0 HISH IEAste] ATHAREIt o BHIZ FACEL™ HBsAg
S48/anti-HBc Y4 SXIOIAS| HBV MEdst= o EE AN = 2.4%=2
S BOEAOLES HEFRA It MY HA0AME 17%, S8 HT0lME

Rituximab X|=E

7%= LIERLE Q1 A0 w2t NS 0| X107t A AT

U2 S Y22 of AA0ME OILE HI0|2A K= S AT 1t ARG
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2026 CHtZists| QY BRI TR 0| =2l

Oro 11 FH0H| HBV XEHAS} BIAME0| Q0I5 X10|7F UACH13.3% vs. 60%)."
ESH R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine,
prednisone) SURIR M BAZIY HEZUAS TAYI0 FBHoHA| 41 2E

SAOIA Aok M2 HBV MEdst =S 10817HA ZdAATL, FHA

HBsAg &g DIZHY AU BHEEES SAE Y= of HetH 10|,
SYR= AR 24 13 HRH ERZH0DFE F0otdl, Uiz 5= £ 4
H

4877t X|&SHACE™ B\ RH|OIDF &0 7|2t & HBV 23t &

OI|

(2 RF H0EX] IO, H=TH|ODF S £ 4 23 7|7t 2t HBV
THe-gsk= 23.3%, HBV 22 ZHA2 8.2%0|A] LHAGH0] Of2fE] SiHt0| AR ST
S 6711 0|4 HBV DNA 2! ALT 2L 0| Z4X0|Ct,

CAR-T MEX|zE= F2 MY E= =238 UMM AlAETH, HBV AHedeh=
OF 11%=2 BUEUCE™ 0] X|ZE AZist BMZE Z4 Y HAYRKE Fustoz
HBsAg 24 etXtolM= O %] HI0|2{AN F0{7t HaX0I0h HBsAg 24/
anti-HBc & SXME MHEHEet= <F 3%2 R0t S5 HRZOZ 7H3F5HH,

O UH 0| AN FHE L1eotAHL HES ZLIHZO| 2ot

-

Z|Z2 AF20| B7tot1 Y& bispecific antibodiesO| Tigt HBV &3t HME
XtzE HSHO|LL 7 *® CD3-engaging % B-cell-targeting 7|HS 1248t I

rituximab = CAR-T2 fAFet IHEC = 713610 #2|5t= 0| Q5.

w
o

) D& 8ot X|2A| HBV K23t
TEHAUAQ] HBV KHEHASH= OF 14-21% MEZ H1E|T QOLE QUEO)|A=
41-70%2 O £2 $IES B0l 202 YA ATt 0= LYY XIZ0A

YA JHHLZ NZF2= MEED, 55| anthracycline AE LA
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AH20|= H20t 2240| Y2

OfLizt HBV] SiZEQl F4/2

A0 Yalm Tt FA TZE|TAHZO0|S X[R0| T2 HBY A4S 93

82 2 £ 7[2t0] W2t Z2R|, 43 0l 1EZH(OH|: prednisolone 220 mg/&)
7

Qe HoICt* Prednisolone 40 mg/day =119 1822

BV X
0|2/ Y& HBsAg UM BHRIOIA O =00, N2 F= Ty|7t E0f 2 24
ilﬂf gl'l:HX‘IOE |—|'O 0| ;OE 7}’IE||:|-

SHH E|Z2 M7 L0 XIK|(tyrosine kinase inhibitor, TKI)e QIARE7 |RIEQS,
AMEAD 22 THANM T2 ARBE N YR HAHGME S ECE HBsAg
QM SIXO|A TKI X2 & HBV AHEHSH 2M e oF 11%2 E1E N
DRETOZ 2R, 02X SHHI0[ZAK| F0{7t BIECE* ™ 83, HBsAg
S4/anti-HBc Y SX0IAQ] HBV Mgtdat A= 7|& S0l Beks| 2

=2 &4 & d=oMH /i HdE 10l S8k fleirlz ERFE

4) BF’Y FES0|L ROIE|AZSH S HY & X|2 Al HBV Z&dst

B HE0|L FOE[AESO] X| 20| ARBEl= TNF ARIA|(infliximab,
etanercept, adalimumab <) SA| HBV X{&A510| 7H5M0| 20T QUCH
HBsAg ¥4 BXH0M= MM 1810] 2F 33% (1,000HY 332EH)2 =0t
IO I, MY A0 AK 07t B+X0|C. BHH, HBsAg
=4 /anti-HBc ¥ APt &-TNF X[2E BE 42 HBV ME4st e o2
R0t 2F 0.2% (1,0008E 2H)E B0 MRz 2R ECE JOE|AZ S

=20 AFBEE TNF AHA 2 HHEHIISOE|AH (disease-modifying
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antirheumatic drug)@t 2610, HBV IH&dsh= HBsAg YA SHXOIA] 12.3%

MSE 24O 2 HTE|QICH Y T T2 H0|A= HBsAg U4 EXH0M 39%, anti-

|'|_||I

HBc t= Qe SRI0IA 5%2| MMt HEEUCH, KX H0|HA X|2E
AR MHESSHE0| QOI6HH| HUTH23% vs. 62%).4°
St-|L-6 X|2H|(0l: tocilizumab)= =2 Z0E|ATEANM AL E M 4504

BV A-gat A0l thet HHHC 2A= MtHoIL. Jdd0E =46kl

ron

T

ol

F2 J10|S2I0l0ME MESHX HetyT MRt

— = o=

o5 HIEOZ HBsAg ¥

[1s

S0 DT O 2 ZFot0 OYX 20| AK F0HE HiT6HH, HBsAg
24/anti-HBc Y4 eXfilM= SSE YTCE 2F0I0 ZLHY E= 0UA
X =E A

JAK K| H|(tofacitinib, baricitinib &)= F= SOEAMEA, 714 3 Z5&
019 HIYUA CHEHMUA AFREIH, ™ HBsAg Y £HAtO| 7|X HBV H2tAst
Y2 o 33%= E 0] TI0f shFoHH Off L% SH0|2AK| F047F Z=5]
I EIC S B HBsAg 24/anti-HBc Y4 SHX0IAE HBY K& 3]

9/310] 9 1-10%2 £HH0| FSE YO 2R,

5) MR X2 Al HBV XH&AIs}

H 2T K|(immune checkpoint inhibitors; 0f: anti-PD-1/PD-L1, anti-
cytotoxic T-lymphocyte antigen 4)= F2 1YY X|=0i| AFSE 0, 0|2 QIgt
HBV THEMSI0) CHSH HTIS0] QICt 9 HBsAG OFA SIXIOIAS HBV KfEHat
2I30] Of 7%2 HIE0| BSE AHFOR LR2E0| YT FHl0ZAK £017}

OI

ADEC A2 040 DHY U AR YDE XS HYOR +YE ST

S0l G=E, HALZAMKM L x2S L2 A 2tAt2] 0.14%, HBsAg &

BRIl 1.0%, HBsAg 84 EXt9] 0%0A HBV XEHsi7t BEZACT. oY
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Figure 4. Prevention of HBV reactivation in patients undergoing immunosuppression or
chemotherapy

[ Patients undergoing immunosuppressive or chemotherapy ]
[ Assess HBV markers (HBsAg, anti-HBc, HBV-DNA') ]
I

(HBsAg negative and HBV-DNA negative)

v v

‘ HBsAg positive or HBV DNA positive ‘ ‘ gighiEcipositive ‘

[ Assess HBV reactivation risk ] [ Assess HBV reactivation risk ]
I I

Low risk Moderate risk High risk Low risk Moderate risk High risk
(<1%) (1-10%) (>10%) (<1%) (1-10%) (>10%)
Monitoring® Antiviral

Monitoring® Antiviral prophylaxis Monitoring? or antiviral .

. prophylaxis

prophylaxis

'Assess when HBsAg or anti-HBc is positive.

’HBV reactivation should be monitored with HBsAg, and/or HBV DNA every 1-3 months
during and after immunosuppressive therapy. Because evidence for fixed risk-specific
intervals is limited, the interval may be individualized according to reactivation risk and
clinical context.

Abbreviations: anti-HBc, antibody to hepatitis B core antigen; anti-HBs, antibody to
hepatitis B surface antigen; HBV, hepatitis B virus; HBsAg, hepatitis B surface antigen.

SO AH FHZ0M= 0.4%, HIFEHZNME 6.4%2 HBV M3t
TEEQACH CrUst HAU2AMK S pembrolizumab0| HBV X{&Astet
o5t A HEAE HQICE U HBsAg S4/anti-HBc U4 8HXt9| HBV
Metdst A2 0.1% 0|22 IR UL

6) GilX stHo|2{AX| X|F2| AZ L 2 AlMat BLIER e

HBV Matdapt dist 42 7188 2 A0 0|2 & U= of|Y0| St
S0l 0|Z ol HAAKMK Xz 2 At Al M HBsAg ¥ anti-

HBcOIl Tt MBHAE Ali2tChFigure 4). HBsAg &4, anti-HBc ¥82l 29



2026 ti3tziets| Bt BRI TS TH0| =2t

Ok BE7IY X0 TRSH 27| HWIIHMES Al&eiCh(Table 3). HBsAg 24,
anti-HBc YAQ1 AR F712 & HBV DNA ZAIS AISICt 2174 HBV 249
=77} Qe Z2(HBsAg 24, anti-HBc 24)0= H
QT HBsAg ¥40|7Lt HBV DNAZ} A&EElE AR, HBV X&EMst A=t
e L= ST AT U XEE Motz S0 X2 AR M E=
AlOf] Ol BHIO|2IA X|RE AlESHD MARZNME ZLEZS AIYSHC
HBsAg U4 HXI0fA = SX HBV DNA X[ 25| 024 S0 A |27}
U=, Y HBV DNA 458 7|0t X|goP |Elts HANM S2 g A=
AZHaE S0 2 3ot X2 AR 7Y HEE SHI0|2{AKNE F0i5Hs 20| §
FIEQI 202 HNEQICE 4

SHH HBV MEM3st= HBsAg YA &Rt otz H

Ag
OFA SHALO| M= EfAiSE 2= QI FO|7t HQGILt, E6| HAYAAN MEHOA=

anti-HBc o5 ¥4 APt anti-HBc2t anti-HBs 25 Y491 StXtELCH HBV
THetst IRt O 52 A2 ENERUCL*° HBsAg 84, anti-HBc
&, HBV DNA O|4=Q! 32, HBV Mardat 19t UH X228 Aldoh=
SOME X2 AR M E= SA0 o2& 0|2 A RS AIZIGHOF SHCY.
HBV Xgdst S8 Yedz X0 tHoliM= OrE ™ MAXMR=E SolE #Hilvt
S Zottt. OlmAst7|ete= oA HO[HA X285 F7|H ZLEHIELD
UHOZ HIGH= B, RE7ISsl= HBsAgt HBY DNAS 1-374 7t402
DLEYSIT MEdait SolE 42 MAE H0[2A X2E AlXols M2

HTBHD QUCHT42 0j2(3 Xol= SYS MEAS YE7OZ EREHtE,

HBsAg 2&(HBV DNA 24 Egl) ettt anti-HBc H= 24 2tAt 7 Hehdst

2 A QA ATTIF M OB 4 S

njo
x
08
g'y
o
|_|-|
ro
=
T
Jal

ol
=5
°
L=l

>

Al=ot 718 2LUHE = X

I
0x
tolr

P Al GHA Xz d=s HY Hlust
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29| (AR 7 OFY BEGIC CIE0| 22 A HOlSH & SKo)
=9I0] B27 S71510 01, B2t A= MSSP| MSH LRI} QU 3, HBY
THEH St HOIBZ OfHIE Algols 220l HBsAGRH HBV DNAS 1-3712

2174

e

o=z ZLHY5L, HBV Mgtdet efeld 49 dAN eHolHA X2

O oA Xz 7 AIE2 0IBH= HAMA /L S20| =2
7ER] 7 Aok 20| BIAIGIL:, SIMHA] 0|2 Beto| #8Y 27 R5oi.
Ch2t Xl= & 2 HBV DNA =X|2 2AB0| &Y Xz S= = 6/0E 0l Zdfet
ANEHOME HE-ge7E 20510 A0 27t HQoHH

6718t RXAIoHOF ol SIUBISIQYO| YT Wet Xz 7[2F HYS 12{oh0f

otC. £3] rituximabs Eeteh & X2o 0= SYi= S= = A
1270 E7HR] O SHI0|HA X|RE HNE ZiS HIGHT QUL 5t o]

FAR AT S0 HEAM K=/t O E HBsAg & = anti-HBc
U SXE YO 2 QAE|7HH[0 = B 2H|0DF 7[EHe] Hi0[HA HULHS
AoAX| X2 Z& & 6-1270LHX| AHSIACL™ olX SHo[2{A X|2 7|17t
S0 HBV Mdet= HEEA EUCH, QY S = FH HEZ /|IU S
AE|ZHHIO T 4F(10.8%), HIL=ZH|ODF 53(14.3%)0M HBV M2-gatt
LUOIRAL. oHH, T, GBS E= FOEAZCZ HAYM = o
o= of S A0 QlIE|7HH|01=(n=66)1 H| w5t
Bl EH[OAFZ(n=11)2 AR HBV DNA Z4A §1K-2.83+1.45 log IU/mL vs.

=

A=E 2 SNE O

0
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D 2026 chstziets) g BRI A2 Tt0I=2

-3.05+2.47 log 1U/mL)2t SAtSt HBV O|HEE(78.8% vs. 90.9%)8 ELH.
Mls Hat SHOME F 7 2t ROl X0|= BEEX| UUTH-0.62411.2 mL/

min/1.73 m? vs. -3.67+13.2 mL/min/1.73 m?).”°

FOALRE
+ BOIOf| XIZLt SR 0Nl HAE X2 AR M HBsAg % anti-HBCE
ZNBHD, S 5 SILIZHE 240l A9 S HBV DNAS 37} 2K, (A1)

+ HBsAg JA0I7{L HBV DNAVH 2B 5l 22, HBY 248t D9I¥Z EE 555
9I3iT O X2 AFEH BRIIME X2 A H E= SA0] oYY SjojziA
RI22 AISIBICY, (A1) BHIOIZAAKIE B3 HBV DNA 4%, BieioiH/gofsteia ol
LRt 717t MI|s Kot LU ZSCHALRS Q88 SO R 112{610] HI.=IEH|AF,
Bl ZH|O{DF, = QUE|7}4]012 QMEO2 Metsict. (B1)

* HBsAg 24, anti-HBc ¥4, HBV DNA D|ZZ£9Q! 42, HBV Mdst 1o
%N XI2E AI%%PE SXOAE XIZ AR = SA0] GYH H0[2{A X2E
MG (A1) 3SE T AHE A&0ts ER0= HBsAg HBV DNAS
Yoz HLE-SHAL oUH SHoA XSS 2ol (B1) MeRZ URE
A&tz 420= HBsAgt HBV DNAE H7|XMQ 2 ZLEZsIL HBV M3t
SIOIL|H MIA SAH[HA X2 S ARSIt (B1)

O YA SHHIO[HA X2 HAAM|/SLSSIQH B8 T A4 6717t RXIGHH,
rituximabS X85t B-cell depleting agents A2 Al0ll= X2 £2 $ 2|4 127087t
QXIsiTt. (A1)

o2 BHHI0|HA X2 B2 20z &A 127027t XS HEE 2167 sh
X HBV DNAS HM7|XOZ ZL|E{ZISIT}, (A1)

A MIEL O] 4] ZX}

mOII

iy

HOO[O2 THTHE 0|M0| TR BHY BHTIY R 7|H B

[

rlo

ot
HE0 1S ofeIQEC2 216 F712F HH Kot SEio| =04 =M, Ol HBV

THedst &S SIHA7|0 ST 0FS ZaE 4 QY2 Mt 2E
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ZEDM|E 0|4 £5]XH= 0|4 M HBsAg, anti-HBc, anti-HBs0i| TSt MEZHAIS
AIBHSHOF BT HBsAg YAd/anti-HBc ¥4 = HBsAg 24/anti-HB
SO A= anti-HBs AE{2F A SI0] HBV DNA HZHZAIS AlRSiCt 2E St

At & HBsAg 84 & anti-HBc 542 ZR0l= B HUHSS Aol

o
o
1z

anti—-HBs 9715 &8 &SIt HBsAg ¥M = HBV DNA Y40l B=
ZEDAIE 0|4 £5{XH= 0|42t SA0] oA SHI0[ZHA X|2S AIZGHOF St
1137t 28 =2 ZDMZ 04 ISENA HBsAg U4 StXL0A| 2H0|S e
T= AHZHIE Z&EH oA SHi0|2A XS AIYSH Znt HBV &3t
QI310] OF 9% 4Z=O0 =2 ZIABIFICH BtH 62H0| HBsAg 24/anti-HBc U4
SZ ZYHLDMZ 0|4 35X 62FS 4857 FH HMYX FSE ARLMME

29 =X XHEASHE0] 40.8%2 EUEQACLY 2 S8X AASHAME, A
BH7IY & & RYETMZE 01X 3K SYUL 7871E FAGH HTL0A HBY

2.

(@)}

%7t BUEUT, E OE SN AXEY 2170 FH)0fAf= 0]4]

Ol SHIO|ZA 25 B2 96H & 4Y, (UES AIJMGHK| L2
219 5 8HOA HBV HHEHSSE7 LB 4 S| 211 2HEF AE0
I2H, HBsAg &4/anti-HBc Y42 &3 ZHEZMIE 0|4 5| XI0jAl HBV
MeA5o| b =X YMEO 10.5-43.0%2 1R =0}, 0| StXI0|A Of e
SiHI0[ZA X|Z2E AldioHs 20| EFZSICEY® 012f 710|=2tQI0ME ZEZ AT
0|4 B5 T 6-1871E7K| (A LHIO[HA X525 FAISI=S HUGHD UL,

0% SUH 7|ZFS SRR QUCE CITh, ZEDME 014 2 3 5-7HMRIE

= THEH, &= fLX gHojgA Xz SH
Ao et =7F A9t =27F HRotH. oHH, HBsAg ¥d2l RE 18|
A

0|4 & ZHEMIE 0|4 o XtOA = O At

o
2
=
0x
ikl
ool
e
IS
o



A|&l5HOF ofH, F7|Zt X|z7t EQet & 11

ol

t0] H|L-ZZH|O{AF, B H|O{DF,
QUE|7HHHE SMXO 2 MENGH= 20| HIEZAIGICE

HApst
« DE ZHOME 0| 2§ Xt= 0|4 M HBsAg, anti-HBc, anti-HBs ZHAIS
ARSIt (A1)

sAg U4 E= anti-HBc Y2 ZEZME 0]4] +5Xt= &F HBV DNA
FHALS AIStCE (B1)

ox I
omw

H

£ B! BXt 3 HBsAg 24 ¥ anti-HBs S49! 39, BHZY Oyulz

RBSHT anti-HBs 718 £5 B (C1)

+ HBsAg %4 i HBV DNA 249l BE ZHRME 014 2a(K0IME 0|4
SN0 o4 BHl0f241A 25 AYSICh (A1) HBsAg 4, anti-HBe 24, HBV
DNA D2459] ZERHE 0[4) 43KI0IHE HBV XgAs HE0] £002 ofx
022 ABS AL (B1)

O BHI0fRIA RIRE HA 127HZH QXIS PHIORIATKS 23 HBV DNA
48, POl 3 2 %L Lls 5t 2 BUAUE FiEE BEHOZ Teieh

=2 o-d1—
B|=ZH|O{AF, EleZH|O{DF = AE|7H|0E MO = MEHSITE (B1)

HBV 2 7t 2A0A BI0[HA X|=o| 2 SH2 HBV S48 X5

(RSO TS AMSOZ A ZI0]| et M=XQl X|=E 7hso| ofal, Lot

oIl M= TSt 7t =4 Xz Y2 HBV M2rdate] ?lgs 2
UCE ZZO AN E 1H0| T2T, SH021A X2 S BX| 242 HBsAg & 2!
SXOIM HBY Mighdet Ri2 MEE 1Y Az 70 Met S8k L= U=

ERECLT 55| +2(16%), 253}

_|oII

25(19%), H|Q) BIARM X|2(14%)0)AM
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3 40N X2

HWX 2 MEMSE0| 215 Ao, TRIEX|Z 2 (radiofrequency ablation)

S BAAS(%) L HUEUYRUT%NME HBYV IS RS

1) 2X|1X x|z Al HIO[2{A X2
B7E YHO[HANE 580t e U BIUG AN 2HHo| 55
A
le¥e)

Mz = €% HBV DNA S7t= 20%0A 2EZACH, AST E= ALT &
H

S5t HBV M24sh= oF 9%0IAl LMSIACE ™ BitY, 7S SIHI0[2{AKIS
58% dR0= EF HBV DNAS S7t80] of 2-4%=2 FOIotA HRUACT. Lot

IFMEX|REs = FIH §EtEF&(percutaneous ethanol injection) Al

SOl|, YHIO[2AKE SEotX| U2 ZoM= X = HBV AHE-E2t7t 5-9%0A]

SrASH BHH, SHI0|2AKIE 288 Z0IME MHEHSE0] I5| WYL

HBsAg Zd0IX|ZH HBV DNAZL AESA| Y= ANME =X X =

22-33%0|M HBV Mardapt ZHotRCH, o5 M2 SABI0[2AK A2

HBV MH&Xst slg Rt ZaAZle HOZE BIEQICE™*° O LIott,
DN

A X=E 2 HBV & 2t 2Xf0llA 7|14 HBV DNA S7P7F H2 HR0

rio

|.|-|

= Y2711 TH dEES [l EYA7I=
02 SOIZICLY &M HHES ¢ HBY & 71 SIXt0fA B IH|0{DF
A== AHZHO0] Bloh ZHeh T X AIY ele ROl HaAl7le A2z

SUERACE. T HEEH|HARS Zefet 87| £ Az O M2HH0|2=, &

ol

_7;57 |-J£-I|OI_| g__rle. J:élgél_l:l,.AS&ABQ

2) HIZX|X 24 X|& A| SHI0|HA X|&
A= slstM M (transarterial chemoembolization)g Algigt= HBV

TR 70 BHRtO| OF 4-40%0M|lA HBV &ML B E|QICt. 78490 S5k




2026 CHtZists| QY BRI TR 0| =2l

240) H2P, HBsAg S4/anti-HBc ¥4 EXUME ZSUISMTS

{o

OF 9-11%9| HBV MM} B UCH ™ 0|22 817|5H5|(Am
Gastroenterological Association) 70| =2fRIHM= 374Q] 2| HIXF ALE
HIEEO= ZZMalotMis ARl SHXI0IM2] HBY MHakdet YsisS Bt
d SRS ERAoIUCH, LM 2712| SHHAS0M=

|,-423,492,497 %_ 91%9 %XI'

2

= 1719 A= HBsAg

:E
>
10
T
o
wn
>
(@]
0x
fins)
N
02 oo
Jhor
oh
~
TS
m
=
£0
Rl
52
9
[

NS AT 21, J3UlMTES A= 20 HBY Aigtdet &

0?:

QIS 1,000 180HO 2 FHEUCL™ 0fef H70IA] FH[O[2(A xRS B2

219 BAISS HBV MZsH % HITIAY 2PHS WD 22 7t B2 ARZA0|

ASUMZSISIQ H(hepatic artery infusion chemotherapy) £2| HBV X2t s}
UUEL 24-67%= 50, ASUNSMPSHLT UXMCZ O =2 /™S

21} Ol ZSUFLSIBIQHO| XIR 712/0] BHOF ZYXOR SO0j5l= MRS

|9 ZZ0| %7| HEY 7H5H0] HM7|=1 QT Az usishud

=

>
B

QFA0|X |2t HBYV DNAZ} D|AS S 7t

Ag 3
SR 08YS YO ZSUSSMISS AIYSH MK ARUME BHf0[21A

I'
0

MHQEROIA HBY KZAIst LAZ0| CHETO| HIah 005k HUTHS.9% vs.
23.4%).%% HQ| HARN X2 3 HBVO| MEASH= SHHI0[ZAK| EOLR0IM 0%,
CHEZOIM 18-21%2 B UEAOH, 0|2 QIst ALT A58 Al 242t 2.3%2t
12.5%2 RN QOIS ZUCHEP H|Q HAKM X2 SHAZ (fA02

YOI AK 20 B4t mUW V|2 =88 AF0UME, YEI0[HANE
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AMESIA| 42 A% HBV Mghdat #280] R2stAl S7otACHOR, 8.34; 95%
Cl, 2.53-27.47).%7 Of LIOpJ}, ASUHEIEHEME T MQ| BIAMM X2 2 B85t

d
S
rr
N
o
Hu
by
Ll
mn
=
=
o
ro
E
F
g
|
=
>
™
ol
[
=
o
>
>4
F
Il

3) T x|z Al Ho|HA x|z
UL 1A A=A HABEZAMAE O|2H22 MU HAUSE STAI=

HES ofHZ HBV Mdate| A2 JHHe2 HE A2= Hy=tt 2Lt

HItHZ HBVOY| Cet BYESS M=ot 2dalolt 59 AStE LY 7Hsdol
AN, HAHZAMH x|z H LHO[2AKE F0I610 HBV S41E HAlo F=

740] LQBICH? 34 IMbrave150 170{A OFE|S 2|10} HIHIAIZY HEle WS
4o SR} I HBV MENsHE 2%2 BE|QACH " Eot HAUEANKE
AESH 71 2HAE L= ot HEZAU M= 7.8%MHM HBV ME-d=trt
ZEEACH, 0]24T AfHQ] RE2 SAHI0ZAHES S| 22 SHX0lA
MBIGCHY S SEH AFOME HABSARKQ} 0UH SH0[2{A

S HBY 23 71} 2tk 398FE 2416t 21, 2H(0.5%)MIA T HBY
DT SHIO[HAHS X5 S8 Y2 ZLACL™

0 HIO|E, OILX Hlo|ARIE =

ol
o

st 42 71X HBV DNA 712t 2A3H0]
HBV igkdet 24 22l0] Hht= 2 50| B 050, HALZ AKX A2

Al G| SIBIOI2{AK] E017t HIECET O O SHBt0|2ARIS SO15HK]

o

= dR0= HBY Mdet 6RE 1-3/E A= HS| ZLIEZGHOF Sttt

5

H, YHIOHAKE FOGIA| 42 X HBY 2 712 SEX0IA A2t Y E=

[

ror

BIHLE|H X|2 & HBV M&A3H= O 6.6%2 EUEUCE” 2L S5 H-10|



2y BE Y T 10| =2t

OS o GITE BT SHIOZAK AIRS FA| MES BN QT BAYS

3,514
E(}a[l..a 51

ATARY

[=]

+ HBV T 2191 SOIM U HBY DNAZH ZEEl= 29, 2ol KIZet BRL0
BIHI0|2{AKIE EOI3HY. (A1)

+ HBsAg ¥4 XM= & HBV DNAZG O|AE0[2t, 7t X2 IPH0IA HBV
TH2tAsE 2I20] ZAHSHE R o™ SHHI0|2{AK £ E 112StTt. (B1)

o I BYZIY HE0| 9l= HBsAg 24, anti-HBc YA, HBV DNA O|ZE2! 2tXI0f|A
ASMoISHMIMES It 7t X2 E Al8ok= 42, HBV ME4st HEE G|
SUEZoH, HBV MAlst 2l Al HHI0|2AK| EOIE AIRISITE (B1)

SEEUHZ YH(mixed cryoglobulinemia
vasculitis), EHHE QA SFF(serum sickness-like syndrome), H|FOHE|A

2EY, ROEADYY, ZHs

CHef= M (polyarteritis nodosa), A

g =)
HISX7] HOZE S Ctst 7+ Q| AZd(extrahepatic manifestation)S K& 4

- O—oOo
QlO0y, 0= SHX[O| 0|5HE, AHO| ! Bl ALZ0| HXE0| ¢SFS 0| & I} 215018
Ct2f, HBV UM 2t 2 & 4 2= HCV A0 Hio dUiXe= H=2

Aoz UM ULt SHO|HA X=0| SHE

T
o
<
0|>4
ml_o
19
>
E

|O
HU
=
o
o
rol

2 9l B9 IS EEok= Ol AU, SIMHA| ¢ 2] SO 38 HEY =
U= et HBV HiO[2A BXIAS] 7|&A = g UX| oW, o[22

= 5—

A=UC2 7F 2f SY0| 25| = ==X0f tHet 2H HAl MSHHO|Tt. TebAd
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=
FQ MY,

rituximab, 122 AH|

20N, 0| 2% 2H0|2A Xz HIEA] HAYZ|0{0F BT, HBY 2 7 2| S

>

77| E= SoHHY SHHZ0| SHHE A= 182 HoZzEe)

HU
°
[N
gt
0
El
ol
T
oln
10
rg
19
kA
nx
=
|_|-|
r|r
_IQ
>
=i
Rl
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Figure 5. Strategies after liver transplantation in patients receiving anti-HBc—positive liver
graft
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\ 4 \ 4 \ 4 \ 4
Treatment [ NA } [ NA } [ NA } [Notreatment}

or NA

Abbreviations: anti-HBc, antibody to hepatitis B core antigen; anti-HBs, antibody to
hepatitis B surface antigen; HBIG, hepatitis B immunoglobulin; HBV, hepatitis B virus;
HBsAg, hepatitis B surface antigen; NA, nucleos(t)ide analogue.
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AIEFSECE (A1)

« HBV-HCV ZSE2ZIY SIXI0|A Ot B37ISIO| X|2 7|28 £Z5H= L HBVO| L5t
SIHI0|ZA X2 S A|RHBIC, (A1)
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Table 8. Approved antiviral drugs in children and adolescents

Drugs Age (years) Dose

Entecavir >2 (and weighing at least 10kg) 10-30 kg: 0.015 mg/kg daily
(maximum 0.5 mg)
>30 kg: 0.5 mg daily
Tenofovir disoproxil >2 (and weighing at least 10kg) 10-35 kg: 8 mg/kg daily
fumarate (maximum 300 mg)
>35 kg: 300 mg daily

Tenofovir alafenamide 26 (and weighing at least 25kg) 25 mg daily

Peginterferon alpha-2a >3 180 pg/1.73 m’ once a week
OIIME ZHAS TR 4= U= HIREH HEReHEAR] HR-E0| M7|=1
UOLY, At NHO| mat YEEJF Moot B IEAUCH ™™ oty BHZHY

A0tE HEQ2 of 7= MEH0|H, T2 A5 0| 24 UL S=0|A

HYHOR Wtst AR 7H ZTE 71FO0R A7t B
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o
o
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Hir
ro

S B2, 90| U= RS 7IEXl= 5.6 kPa, TAE 7Hd 739
7|ZEAIE 6.9 kPa2 2 0 E(QCH™
200 2 FHAHNA HO|HANZE oS HBUHA AE0] S HTI2IHEHE
YLt B = EH|OAF, H.=ZH|O{DF, AEH7HHIN SO E+E YHIO0|HAME
el o~ QUCH(Table 8). 2001M XMYO| 7Hset 2|2 HO|LY OfE|ZH|0= X|2

207t MeHH0| L1 HO|HA LY HYE0] H0t AEEX| =0 AH7H|0f
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=

E= HL-ZHO{DFE A3 4R 72-96F E9f S HI0|HAHIZES 70-90%0i|
SSIFON, HBeAg AAES 30-40%2 ENEQICH S0 JpiLt &7|7t X|27}
QS 013 off &8EE WGH0F SlH, OfF| £0f B2 7|F2 4ol Bxte}

HIRHHE Y= Xz 7|2H0] FollM AU, Al L-gO0] Lotk 2L0f
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Supplementary Tables & Figures
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| Supplementary Materials

Supplementary Figure 1. Immunological natural history of chronic hepatitis B
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Abbreviations: ALT, alanine aminotransferase; anti-HBe, antibody to HBeAg: anti-HBs,
antibody to HBsAg; CHB, chronic hepatitis B; HBeAg, hepatitis B e antigen; HBsAg,
hepatitis B surface antigen; HBV, hepatitis B virus.
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Supplementary Table 2. Definitions for the immune-tolerant phase by guidelines
HBV DNA

Guidelines Year Age (1U/mL) ALT Treatment
AASLD 2025 None  >10’ Normal Not recommended
but may be considered if
age 240 year or 2F2
fibrosis
2018 None  >10° Normal or Not recommended
mildly elevated
EASL 2025 None >10 Normal Not recommended
APASL 2016 None  >2x10"  Normal Not recommended

Abbreviations: AASLD, American Association for the Study of Liver Diseases; ALT, alanine
aminotransferase; APASL, Asian Pacific Association for the Study of the Liver; EASL,
European Association for the Study of the Liver; HBV, hepatitis B virus.
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Supplementary Table 3. Hepatitis B vaccines approved and available in Korea

. Manufacturer / .
Vaccine Name Distributor Vaccine Type Dose (ug) Volume (mL)
Euvax B LG Chem Recombinant Adult: 20 Adult: 1.0
(2nd generation) Pediatric: 10 Pediatric: 0.5
Hepamun SK bioscience  Recombinant Adult: 20 Adult: 1.0

(2nd generation) Pediatric: 10 Pediatric: 0.5
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Supplementary Table 4. Novel antiviral agents under development for HBV functional cure

Class Mechanism Agent Delivery C!;_rr};al
RNA targeted ASO Bepirovirsen SC 1l
therapeutics AHB-137 SC m
siRNA BW-20507 SC Il
Daplusiran/ SC Il
tomligisiran
Elebsiran SC Il
HRS-5635 SC Il
Imdusiran SC Il
RBD-1016 SC Il
Xalnesiran SC Il
Protease inhibitor GST-HG131 Oral Il
Transcription FXR agonist Vonafexor Oral I
inhibitor
Capsid assembly ~ CAM-A GLS4 Oral |
modulator/core RO7049389  Oral I
inhibitor , :
CAM-E Pevifoscorvir Oral |
Canocapavir Oral Il
HBsAg release NAPs REP2139 \% Il
inhibitor REP2165 v I
T-cell modulation ~ Anti-PD1 or anti-PDL1  Envafolimab SC Il
Nivolumab \% Il
Inhibitors of apoptosis APG1387 Y Il
antagonist
Toll-like receptor  Toll-like receptor 8 Selgantolimod Oral |
agonist agonist
Toll-like receptor 7 Vesatolimod Oral Il

agonist
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Supplementary Table 4. Continued

Class Mechanism Agent Delivery Cllqlcal
Trial
Therapeutic Targeting polymerase,  VTP-300 M I
vaccination HBcAg and HBsAg
Targeting HBsAg, Pre-S1 BRII-179 M Il
and Pre-S2
Targeting Pre-S VX001 SC Il

Targeting L-HBsAgand ~ CVI-HBV-002 M Il
L-pampo adjuvant

Monoclonal IgG1-type recombinant  Lenvervimab W% Il
antibodies human hepatitis B
immunoglobulin

lgG4-type recombinant  Burfiralimab \% Il
human hepatitis B
immunoglobulin

Abbreviations: anti-PD1, anti-programmed cell death protein 1; anti-PDL1, anti-
programmed death-ligand 1; ASO, antisense oligonucleotide; CAM, capsid assembly
modulator; FXR, farnesoid X receptor; HBcAg, hepatitis B core antigen; HBsAg, hepatitis B
surface antigen; HBV, hepatitis B virus; IgG, immunoglobulin G; NAP, nucleic acid polymer;
siRNA, small interfering RNA.
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