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ACLF, acute—on—chronic liver failure; AF, alafenamide fumarate; ALT, alanine
aminotransferase; anti-HBc, antibody to HBcAg: anti-HBe, antibody to HBeAg;
anti-HBs, antibody to HBsAg: APRI, aspartate aminotransferase—to—platelet
ratio index; ASO, antisense oligonucleotides; BCP, basal core promoter; BLV,
bulevirtide; CAGE-B, cirrhosis and age; CAR, chimeric antigen receptor;
cccDNA, covalently closed circular DNA; CHB, chronic hepatitis B; Cl, confidence
interval; DAA, direct acting antiviral; DF, disoproxil fumarate; DMARDs, disease—
modifying antirheumatic drugs; EBRT, external beam radiation therapy; eGFR,
estimated glomerular filtration rate; EOT, end-of-treatment; FIB-4, fibrosis—4;
GRADE, Grading of Recommendations, Assessment, Development, and
Evaluation; HBcAg, hepatitis B core antigen; HBcrAg, hepatitis B core-related
antigen; HBeAg, hepatitis B e antigen; HBIG, hepatitis B immunoglobulin;
HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HCC, hepatocellular
carcinoma; HCV, hepatitis C virus; HDV, hepatitis D virus; HIV, human
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for the Study of the Liver; MELD, Model for End-stage Liver Disease; NA,
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OR, odds ratio; p22cr, p22 core-related antigen; PAGE-B, platelets, age, gender,
and hepatitis B scores; PAMPs, pathogen-associated molecular patterns;
PC, precore; pgRNA, pregenomic RNA; R-CHOP, rituximab-CHOP; RA,
rheumatoid arthritis; RCT, randomized controlled trial; REACH-B, risk estimation
for HCC in chronic hepatitis B; RIG, retinoic acid-inducible gene; RISC, RNA-
induced silencing complex; RNAi, RNA interference: RR, relative risk; SAGE-B,
stiffness and age: siRNA, small interfering RNA: SVPs, subviral particles; TACE,
transarterial chemoembolization; TE, transient elastography: THRI, Toronto HCC
risk index: TLR, toll-like receptor; TNFa, tumor necrosis factor-alpha; ULN, upper
limit of normal
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Table 1. Grading of Recommendations, Assessment, Development and Evaluation (GRADE)

Quality 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.
Strength of recommendations Criteria
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.

NOTE. Of the quality levels of evidence, we excluded “very low quality (D) in our guideline for
convenience, which was originally included in the GRADE system and indicates that any estimate
of effect being very uncertain.
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T BEES A9 ¥ 671 ol BRZY Hiol2lA EH U (hepatitis
B surface antigen, HBsAg)o] &£Aol= 492, T BE7HE L] A A=}
= WYI27], hepatitis B e antigen (HBeAg) ¥4 HI&E7], HIH|&
7], HBeAg 24 W& 7], HBsAg 2472 Uo7 t(Table 2). o]
T A DAES A& 7]7to] thFst, ShAtofl A A &2 o1A] ghow of
Aol ets] FFotA] ehi= S A|t(grey zone) 7F AT & Ut
w2hA] SF 9] alanine aminotransferase (ALT), hepatitis B virus (HBV)
DNA AARE &5t9] sidst= A 9AE DHAAY FHtolZ|A & A%t

oh= 2 FA A% 4971 Wrk(Figure 1).

of

r&"
AV

&, HAEE7]|(chronic hepatitis B, immune tolerant phase)

BRo) Mgyl £H7T B0l YOH HBeAg P4l T, B
HBV DNAZ} 107 IU/mL o[/3 2.2 wj-$- & 52|15 Ho| gt Hio]2{ Ao of
3 Aejukgol A9 93, BH ALTZF A% A 02 HAfolu] 7k o] HZol
GAY Aulgt Al7]olth?? WAHg Y] S-S v o7fgnet sU7 244
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W70 M= AR BAEOIA F2T PP NA 71A A o vlsh ARkt
PR Goket.? ko] Aol A WATE7o] = 24092 FAE 109
7t A0S W 5%cAT WSO APstgom 7Heke HAYSHA]
ekt = el Aol e e EE71o] Yl 946789 BAE 1047 &
Motk m 1%014 2 RFoR AFsilon 2k 17%elA Pstel
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Ao Ag At g7l Y BARRE 2 Aol W
A57] TR0 kA7 wp7F R HBV DNAZE AFe] A1l A=)

¢

Al(integration) ZF|E 9] ZE Z2(clonal hepatocyte expansion)°] 21
Fof 7kete] ¥hAy wpo] W] e AIZHE TsAS AASHYLES HE
o A4 AFofA HATE]0 = TAPOIA I 71Qt WA o] EEA] o5

¢

HBsAg D> Anti-Hss

I > >

HBV DNA

HBV DNA (log IU/mL)
SN WA Lo ® O

Necroinflammatory activity

+++ -~+ ++~+++
Immune Immune-active Immune Immune-active HBsAg loss
Tolerant HBeAg-positive Inactive HBeAg-negative
CHB CHB CHB CHB

Figure 1. Natural course of chronic hepatitis B (CHB). HBV, hepatitis B virus; HBsAg, hepatitis B
surface antigen; anti-HBs, antibody to HBsAg; HBeAg, hepatitis B e antigen; anti-HBe, antibody to
HBeAg; ALT, alanine aminotransferase.
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Aog Bystgout @3 HBV DNAZF 107 IU/mL mlvto] A @3 ALT

HBV #3714 C3 <] 4-F- HBeAg B 7d%o] %ol Ww87] 7|7+ 304
oVt ALE7|E StBE F 7197 0} 9] A9 "G TSt A7t
Lo o] 4] 799 %23 g1lo] "o}’

2) HBeAg ¥ oiM BHZIYE, HAEEJ|(HBeAg—-positive chronic

hepatitis B, immune-active phase)

o] H#g7] HBV RS Wol7t A Hiolg o] digh ¥
ouk-go] AJZ = o] HBeAg ¥/g0]al, % HBV DNAQ| 4o} 450l ¥
), @4 ALTS 7184 82 X443 55 Uehdle dadgs7|e 9 @
A7F Hek M o] A7) T AL FEE oY FF S Holal 7k
4 4o whet thpet 9A 9] AR3kE EAeith " o] 28 WSk= HBcAg &

< HBeAgoll dieh Al 574 THZFS] /o] S7Iste] e A1 27} 1t
Eo] Yehhs 02 P A2 02 HBV DNA S4]0] JA=HA g3
A HBeAg®] 77 gto] o] Foj7itt,

Ut HBeAg @70 o]FojA|H (1) HBeAg AHE % &4 &2 v,
(2) Td BBt HAHE57] 22 (3) HBeAg &4 HIE5719] 3714
3o APsHA =m EEXT HBsAg 2470 mdhs B et
HBeAge] AT 10-40%2] TAE2 13] =2 Ao AA A 7H0]
ofstE| A A HBeAg? A& L B3 &o] ¥HEHTL 7 53] APHL /4
A CHollA] WIHSIA LAsH Yo7t EWA] Mk 4ghet” 74e] vt
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2 opA] At 9 Hg
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4) HBeAg S4d THd B, HAES
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THg 7t B 9E5 71914 HBeAg &7d/anti-HBe Y02 e &
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24 ALTY| 45 3 &84 23] IAF 2485 Hol HBeAg &4 WEE
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Xt 2t |

o] 7]5&o] As AA| WdolA o7t Foet HAH|EHE 7|9 7ESH] of 2
& 397 gk weba HengE s Adstgotd Hojx A 19 Bk
% HBV DNA%H ALTE 3709 7H4 02 SH4of ol A A =7t Q3
HBeAg &/ ©9&57]9] 87} obd A& 7l sfof gt} >

5) HBsAg 2A2417|(HBsAg loss phase)

T BY7HA Q) ArATHol A HBsAg &4 tl-¢- EEA o] == AE
2A BYZEA 9 ¢4 7HsAS u|dttH(Table 3).>%7 BEZHA9] o]AF2<l
A=A = o 4o HBV DNA, HBsAg®] A43} 7+ 2] 9] covalently
closed circular DNA (cccDNA) ¥ %3 -84k A4 HBV DNAS] &

Table 3. Definitions of HBV cure

SRRl URNE  OWA 7K AN B TISHl AR

(sterilizing cure)  (Idealistic functional cure) (Realistic functional cure)

Clinical scenario Never infected Recovery afteracute  Chronic HBV with HBsAg
HBV loss
HBsAg Negative Negative Negative
Anti-HBs Negative/ Positive Negative/positive
positive
HBeAg Negative Negative Negative
Serum HBV DNA Not detected Not detected Not detected
Hepatic cccDNA and/or  Not detected Detected* Detected
integrated HBV DNA
Liver disease None None Inactive, fibrosis
regresses over time

Risk of HCC Not increased Not increased Declines with time

Abbreviations: HBV, hepatitis B virus; HBsAg, hepatitis B surface antigen; anti-HBs, antibody to
HBsAg: HBeAg, hepatitis B e antigen; cccDNA, covalently closed circular DNA; HCC, hepatocellular
carcinoma.

*Insufficient evidence.
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51717} ot olof whet AAE= AAHQ] BH
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E2 W BITE EAOIA A 0.5%, T34 T3 HBV ZhAtolA &
0.8%F B8990 ® QgygloE o1 0.4%% HBsAg 2452 HiI5}
ek o] A]71= HBV DNAZF @3o)A] tRE AEEA] FoLt 4504
HBV DNA7} WA LA 02 gHolE|7] = gt} 44 HBsAgS] 441 7|54
Q1 x4 E (functional cure)o] B2 IHgHF O 29| X182 HE=7} vl
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T2 YPHRJIAE-2 Table 49 8.9Fs19tt.

T BB 2AtolA = Tt EA 919 oS s ol-&sto] 1o 3
AP=E wted o glow tofdt ol% of& o] /T = ItkTable 5).
REACH-B (risk estimation for hepatocellular carcinoma in chronic
hepatitis B) @ 7HgW¥Fo] glal grlo|dA 225 WA &2 v BY
2t Aol A ', Hol, ALT, HBeAg ¥4 1%, 8% HBV DNAE ©]

&oto] gl Ao g, 3 oA HEHSS Zet vy BYE
d gHAollA FFE ] 34, 549, 109 7HF WAE IS0l area under the
receiver operating characteristic (AUROC) 0.77-0.81& X®.3ith® guf
ojYA A7 E ol &4 Hlo]F A ¥S{(complete virologic response)S 2

53t R0 A= @4 HBV DNAZF 7H 2HA of&of 983514 gomg g

o&

el
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% HBV DNAE {1 S-S o] &3t 1M /-3t =22 tiX|sto] gt
£ modified REACH-B Z@lo] 2 = A& AtolA 34, 51 7Ht 2hAy
AP = Friof] S-Lgt AL B o] Qo= AoFoA] 7jetE PAGE-B

¢

(platelets, age, gender - hepatitis B scores) 4> A A= yo], A, 4
T A E o]Fojz| =t FHlolHA XFRE vH= I BYTHA SHAtoA TH
oF A AT oS |85kl sk oH = &g Aol A ol A
o] 9895 AT vt Tk 2, A& A A B GRTIAE ¢
5lo] W= modified PAGE-B (mPAGE-B) H4=7} dlolgiA g5 why
U= vt v BETHY Aol A 5 7Hre] AP EE FEote Tl A
o] 7]&9] PAGE-B HsHh o 9-¥sch " THRI (Toronto HCC risk
index) @2 o], g, 4w 4], 7HEHFO 9l A0 7 o]Fof
A=d 1S9 YRlol] wE 71 A A E oS0l 585l ohl e
u,” T BEZE SRS tiAC R & Y AFolAE 7129 mPAGE-B

Table 4. Factors associated with development of liver cirrhosis and hepatocellular carcinoma in
persons with chronic hepatitis B

Risk factor Host Viral Miscellaneous
HCC and liver  Older age (>40 years) + High serum HBV DNA + Alcohol
cirthosis . persistent ALT (}2,000 1U/mL) + Metabolic syndrome
elevation + High serum HBsAg

+ Genotype C

* Male + Delayed HBeAg + Diabetes
+ Concurrent infection seroconversion + Obesity
(HCV, HDV, HIV) + Basal core promotor mutation
HCC « Presence of cirrhosis » Aflatoxin
+ Family history of HCC » Smoking

Abbreviations: HCC, hepatocellular carcinoma; ALT, alanine aminotransferase; HCV, hepatitis C
virus; HDV, hepatitis D virus; HIV, human immunodeficiency virus; HBsAg, hepatitis B surface
antigen; HBeAg, hepatitis B e antigen.
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ojH] 8842 HojFx] Fakrh.” ghH CAGE-B (cirrhosis and age)?t
SAGE-B (stiffness and age) A5 A|A= o], £7FEAJE SHE 0|83
et 2], IS RS ol&3sto] 59 o4 FHolH A AwE W
Wl FApofA] 71t A &3k o] f-&sitha shglom ¥ S 9 o
F-EoA obAlol Bt A Q] F-84S AFT HE QITE?* H oA A
95 FSAC (fibrosis marker response, sex, age, cirrhosis) 4 A A= 4
9, Hol, IS o F & FHtolH A A& A3t 12704 S 1H
-5} u}A(fibrosis-4 [FIB-4], AST to platelet ratio [APRI])9] H3}E &
S BERA 7F Y AP T oSl 585tk ohlt”
F o= A3AE 2 Hed= ol&5to] FHolH A A =g e AP A
o] 7ok A SRl = ofl& myo] JEE v glow, 7|Eof &27l PAGE-B,
mPAGE-B 59| Hdt} 2-Ust &S Bt ™

20

1. B BYHZIHO| A1 Hit= HYBRT|, HBeAg UM HAEEEY|, HBeAg S4 HY
HIZS7|, HBeAg 24 HYEE7|, HBsAg AAT|2 LEEOX|H, QAAM X|HOI ALT

HBV DNAZ £25/X| o SIMTILHOIAC] 0 AI201 Thet 9177} ZIgE\D QU

2. BA QY FES 0/3 24 05 B 0[] 2 2B X P2 S2 0/ T
o5t 210t A UIBE OIS DHO| HHUEIT U0 OIS Saf oA XIBS Wi
SR04 TR0| HBSHIA B 20| 9UL,
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BEY vlolgiAE 19 Al Dane particleZ 27 nm 2739 A=
Qbof] HO] HFAWAFZRE 2T 5h= oF YA 25 71 9F 3,200 base
pair®] 72 LEEE F4E Hio|HA fHRE 7HA AL ok HBV 142t
P& HBV FHA2] 8% ol/dollA ®lolE Y o & fAAE R BR5
), A-HYo| H1E It HBVE o|F= 7] A9E A9} =0 wet o
Fe AR AHA oH, Tl A9 thRE CF FAAE, A5 AE
C2 9412} ofgdo] AA|star k. A CH-2 R4 Bl vlst
o] HBeAg @340l =11 A o]Fo e AFA, HiolH A AH&dst7t
] ¥ 5] vrehe Al 7EAR 9 2R A 9] P ot et 0

BE7HY violgiAE= Q%o W thill(surface protein)d} W9 4 ¢
H(core protein) 2.2 ¥ 0] U=t Z+7+] THeio] gt 8-S BB
HolZ A # FU(HBsAg), BB Hiol#{A A4l el(HBcAg)olZHaL gt
o} HBV +-42k= S 54AE C F44 P f4A4 H X 842 Us 4= Utk
S FAAL A= HBsAg Tio] RhEof A1, C F-AA = = 71| i 94 A
ZF F-915 23l lo] HBcAg o 9jof= B Hiol2 A eFU(HBeAg)
thfo] ghEojFct. o] F HBsAg¥ HBeAgS @9 0= FH|x o] 2o

7155, HBcAg ZHAIE Yol 2 ZAfste] Bl 24o] o

N
1ol
tol
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t}. o]& Yo tist Z+zke] FAIQ1 anti-HBs, anti-HBc ¥ anti-HBe:= &

deZ oz dHA Q= 47 BAAE ok, €74 HBsAg ZFAAL &
2 Hepatitis B core-related antigen (HBcrAg), % HBV RNA, cccDNA,
HBVY] 3 84 W A4 FAHHBV integration into the host genome)
5°] B9 ¥ 9 A= alSohes EAAR 2 55 2L QL
tH(Table 6, Figure 2).'%

Table 6. Role of emerging HBV markers

Category Potential role HBV marker
Natural history HBeAg seroconversion Quantification of HBsAg, HBcrAg
Diagnostic tool for differentiating Quantification of HBsAg, HBcrAg

disease states

cccDNA activity Amounts of intrahepatic cccDNAand  Quantification of HBsAg, HBcrAg,

cccDNA activity HBV RNA
Endpoint for testing therapeutic agents Quantification of HBsAg, HBV
that target cccDNA RNA, HBcrAg
HBV treatment Predictors of successful withdrawal of ~ Quantification of HBsAg, HBcrAg,
therapy HBV RNA, cccDNA
Risk of reactivation during therapy or  Quantification of HBsAg, HBcrAg,
after therapy withdrawal HBV RNA, cccDNA
HCC occurrence/  Evaluation of HCC occurrence HBcrAg, HBV RNA, HBV
recurrence integration
HCC recurrence HBcrAg, HBV RNA, HBV
integration

HBV reactivation HBV reactivation by immune-related ~ HBcrAg, cccDNA
therapy

Abbreviations: HBV, hepatitis B virus; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface
antigen; HBcrAg, hepatitis B core-related antigen: cccDNA, covalently closed circular DNA; HCC,
hepatocellular carcinoma.
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3

XXt

1) @A HBsAg HzFzAHquantitation of HBsAg)

HBVS] EA] 3ol A AAME 2.4-kbe} 2.1-kb mRNAZE] A] 7k o

Reverse transcription @
BSYSEEITATSCNpLONn:
rcDNA
pgRNA
encapsidation Empty virus
(p22cr)
“ So g 00
VY 300 S o 888
PgRNA HBcAg Pre-C  HBeAg HBsAg [ 7
Translation
rcDNA %‘ Nucleus /
Transcription. /™™ A(n)
@ég O OO0, SR 2
AN A
dsIDNA
@4’ HBV integration <
E into the host genome \\_/ y
Cell-free integrated
" HBV DNA Y
\
Blood vessel

Hepatocyte

Figure 2. Emerging markers for chronic hepatitis B infection. rcDNA, relaxed circular DNA; pgRNA,
pregenomic RNA; p22cr, p22 core-related antigen; HBcAg, hepatitis B core antigen; HBeAg,
hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HBcrAg, hepatitis B core-related antigen;
dsIDNA, double stranded linear DNA; cccDNA, circular covalently closed DNA; HBV, hepatitis B virus.
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£ 3719 S (small), M (middle), L (large) HBs ©Ho] A Eth HBsAg:
T S cccDNARTE ofuel &5 §-317ol] 53 vhol2iA A7 4E
(integrated HBV DNA)oJA &= AJ4to] 7H551th, HBsAg2 vRol& A EA4] 7}
oA core @, DNA S3ta 4 (polymerase)?t 74 ZHE o] AFAJo]
U= AT virion (Dane particle) 2 & THEOI AU, 345 A4 o
HBsAgRt 7}¢) A4te]o] N oA do] gli= ¥l ol FE HYF <
A2E HA"EY. B3 HBsAg FFaAR: o] Al 7] 47 B5E Egoto]
H&Eshe ot

HBsAg A 1H38S B3l & 4= Q0= cccDNA ¥t A7 9
o A Qlo] Y BHZEE Y] A At gk A Futol2AA| A
5o gt §h3-9 dl&o &85l At} E3], HBsAg AFHANE Boff v
3 B A 5 3 Futol2AA] N w7t BashA] 32 HEEd 1
I Futolsf A A =7t WA HBeAg &4 W BYMAS 7E85k= Hl =
©o] g}, HBV DNAZ} 2,000 1U/mL |]9kQ] HBeAg 24 SHAtol| 4] @4
HBsAg A7} 1,000 IU/mL IRt 739 §Hd BE1H ) A4 A3 5 3F
Fo = HGH| 570 HES 7HsAo] 2 W, ¥ HBsAg HHAI
7F 1,000 IU/mL o122 &2 -2l 719k Ad w7t S7tetant.'” 8%
HBsAgZ HIIEHE A= oA A&rES dSstAY 27] A& F
S Aok vlo] 983 A RS T8 5 Qloh ' A8 ol AA] A
oAM= AEASE] 7HsAde] Yol ARE FET & Y TAE Fsh=
t =8o] & o g 7|ggc}

r

o A

2) A Hepatitis B core—related antigen (HBcrAg)
@3 HBcrAg2 HBVE C FZAO| Al 901 X]= HBeAg, HBcAg,
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truncated 22 kDa precore ©¥(p22cr)S E3sto] dA=} 2 22 yzt
ol A= of%] HH3}tE]R] QrokA|t, % HBcrAg 818t Hgas WY 374
HE 0|83t 7|EE o]&5to] H|w A 71eks] HE 7hssitt. 71 A A
A HBerAg ZHH cccDNA % 2 &% HBV DNA £=2]9} QA7 94
SF3ich ' HBerAge BEZH A+ 43} 5 HBeAg2] B3 A3 & 4 v&
5712} HBeAg =/ ¥Hd 7t8E AEste o] &wol E & ‘211:}.“4 HBcrAg
2 AT Frtolg AR A7 T F AL dSchs 783 NEE B
£ gutolHAAZ A7 F HBV DNAZF Ed&0] Hujete HBcrAgol &
Aoz Uit HxE 78%% 0™, ' 8 o]Ako] A7)t FtolH AR A
2 3% 21.3%2] FAIA T HBcrAg 5%7} 3 logy, U/mL t]gto]] =g
Ak old A EdiE G slo|=aloile FutolH AR A& FEA|
HBsAg¥ HBcrAgS 2§ oto] A&t AFEE B7lokal Qlet.! o] Qo=
HBcrAge 71 248 QI & 5 719t Al 52 d&she b =20] =
£ 7208 By Hf 9lo], 7 HlolgA F4] SAEE BT & Sl vA

&A g EARE H L 7PAF 22y gl e

3) €3 HBV RNA

2% HBV RNAE cccDNARFE A &Koz HAtso] B, 8
% HBV DNA, HBsAg¥} t&0] Tt BAH= Holg A $4 42
(viral replicative intermediates)2 t¥sl= &3 A o[t} &3 HBV
RNAE 7HH HBV RNA9| ¥} cccDNAOY OJgth Hpol2iA AA &4 &
(transcriptional activity)& Frgol= H|ZEFHQ AAR, 9] A48 T
Hlo|YAAE AREste] % HBV DNAZF A9 HEEA] Y= AeolA] A
23T iU AR T2 F AL 45T ¢ e -8 ZAAR g F
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ok BYZHY 212 Jfoj=2tel

I Qo 2 (k] ok v BEZHY SRtol|l A Alget Aol ot
¥ HBV RNAE THd B9 A Aks FRoke Hlole 71€9 HBV
DNA, ALT, HBeAg X3l Blizste] AgHAQl A Bt shA|qk 7
T-& bl A A7 T8 oFE AT woll= HBerAg 34 HBV A
st 9 ojof] W2 717]5 otStE ASshs bl 5% e T 2o
2 7|E Boq gk met guto|HAAE B8 F9 $HRjo]A] HBV
RNAZ} A&E 35 2 29 9ol S716ki e, &2 HBV RNA 5=
7t & T AL TR0l ks AFEo] MR Jeu 22 3
Z+e] Ao A= HBV RNA & 9 PCR A% Wro] wa} dxigho] getx|
D&, HBV RNA7} BB 9] 5835 BARE de] AME7| oA g+
HBV RNA <& 9| #3171 Z a5ttt

MIZL{ EX|XKintracellular marker)

1) HBV cccDNA

HBV cccDNAs= ©]FuHAl7-29] IERgE stal 3l 4 DNA 9
B2 A o] EARITE. cccDNAE HBV 54
intermediate?] pre-genomic RNAQ] template® 283ttt ' HBsAgo]
A FEAbof| A &= wgFo] ]9t cccDNAZF &% 31t HBV A&E4 ¥ (occult
HBV infection)2 @3l HBsAge| AEHA] LAt 7+22] = &9 Y
o HBV DNA7} EAohs -1, & Hofl ZE3h= cccDNA 2J't Ao
T 0aE WY A Ee FESStaY ARE sk SAelA BIHE
Ag/gdste] gelo] Het.'® 2= S A= @A BRHAA de ARgshal
UE A7 FatolHAAE cccDNAZRE RNAS AAote A 2L

|
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Apetsto] HBV DNA A2 A 8iSHAITE, cccDNA AHAIE Al ASH = 33tk
webA cccDNAE FHpol2aA] 582 S9 735 HBVZF AlSAlsH &

2 dfler A3, BRI GAIE AsNA= cccDNA A A7
S &= Gl OFAI 9 Ao ol ZHY cccDNAE A#ol] HsiAle A

F24]1 2840l B ast A oM BAAR ZE3s7]ole of#e &

2) BgZtH HIO[2{A L] & Az &Y S4(HBV integration into the host

genome)
HBV ZAA] ZHAIZ oA &5 Als HE Blolg|A fARE A==
integration @4Jo] dold 4 Utk HBV integration EA2 Hfo|HA &

Alof] "4=2Q] 3L oY ATt HBV integration®] TAYsHA HW &5 &
AA9] AdA) HHo] §4(insertional mutagenesis), A9 B4 SV}
(genomic instability), A4YE HBVO| &5t £ chil o] vt = &3 5
& o AR ol 24 Fo= o IS ST 4 3loH, HBsAgo| &
AlE] o] %ol 7HF vhg o] YQlo] | = It BB HRV integrationS R3]
U Alm F71AEEA 59 e ol gl 4= o, T of2] Ao
Al dofgs i 11 gAte] E%t ol %

ot Aol ks B 50| WHE QI B ok, ol W cell-free DNA
o4l HBV integrated tumor DNAE A&3dto] 7HA|Ze] &7 ZA|

A 5L cFake AF-E0] A2 FHUT ek

o

3) HBV pregenomic RNA (pgRNA)
& O] cccDNAZFE AR 95 mRNAS} pgRNAZ} ¥H&Eo %,
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0hd BYZHE A& Jfo|=2f!
pgRNA+= S a & (polymerase)ol 2J3t AR A2 partially double-
strand DNAS 3/d5HA Hth. 24 9] pgRNA+= HBV £A] 583} o]
Qlo] pgRNAE EFAl 0. 2 3= siRNAY antisense molecules 59 SFAEE
N Solct. sHAITE pgRNAS] X543 5ol et AR = A 9] g2 &
Hui HBV RNA 7402 2 thA= 1L qlch

29

1. 23 HBsAg HZZAL HBorAg HZZAL HBV RNA S0| D Bazielo| 2Tt it
Eol7ALE YHI0IZAK X2 E& R § & $ LS 055k KEZ YJHM &

Sapi g8 4 U,

0

2. BHZIGO| ML EX|XI2l cccDNA, pgRNA S0| BE7I tX| ZX0| O J{eto)
SOOI EFAIO| 2 2 QIC},
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£ AR vloles S RS, AFo] SAE, ALTA BASHE L,
637} A=, 719k0] WAjo] S0l 5L, 1HAR Aggo] Woplh # 1
S} @A) AL 715 Futoleda ARASE BETH ol A0 S48
a0z oA 4 9o}, TEACR AASHE o7t ok 1, ok EE &
3}, 5218 50 Zjol7} 9L, FUT OHlPhE ojw QA AelA A8
L] wet AR w37 9k 4 9ok wehe @A) AR FHs gl
i N RASE ol AEES T ol AEE ol A =
of w2 oS3} 91%S WA Hste] A= A%} ols Aok Bt
Futolels A7 A12S A Hojs kst adgo] TejEojof sk
9 2A] 1) 7PEse] A9 AR, 2) BEZHY Hlolelag) B4 AE, 3) 1k
o] St oj 3] ujet X2 A4} o5} Ak Figure 3). THAT] MY A
SE 79817} Aol et vk 1el Ei i, Bl 7S A
2 2 ERE 4 Yk RS eIt B4 B4 52 o] §

1244 7H83F AAFS(A): APRI, FIB-4 index, M2BPGi)'"®® Fx 7+
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QS AZM(]: Fibroscan® S[Echosense, Paris, Francel]) 522 H7}sh
S Qle O B e A F2 ool AastE W]l (significant) 4
fok= 7EEeE, 1 S wetEA] Aol i HRskaiolA F2 A
9] 7]1&A& 7.8 kPaclitt.'* BE7HY wlolgA9] F4] Hx E4 HBV
DNA HARE &5to] g1 4= ot 7849 54t o 7 gRlofl= @3 ALT

7t 2 85 M E S A4S A4 SRE RS FT QAL S

HBsAg+ >6 months

Assess
- Liver disease severity (include fibrosis assessment)
- Clinical phase (include HBeAg, HBV DNA, AST/ALT)

Chronic hepatitis Compensated Decompensated
« Treat if immune-active phase cirrhosis cirrhosis
- Monitor if immune-tolerant or immune-inactive phase - Treat if serum « Treat if serum HBV

HBV DNA is DNAis detected
Immune-tolerant Immune-active Immune-inactive elevated

- HBeAg+ -HBeAg+ or HBeAg- J| - HBeAg-/HBeAb+ (>2,000 IU/mL)

- Very high HBV DNA* [ - Elevated HBV DNA' || - Low-level HBV DNA . Consider

- ALT <ULN' - ALT 22xULN or (<2,000 1U/mL) treatment even

- No significant significant fibrosis - ALT <ULN if serum HBV.
fibrosis or orinflammation on J - No significant fibrosis DNA shows low-
inflammation on non-invasive tests or inflammation on level viremia
non-invasive tests or liver biopsy non-invasive tests or (<2,000 1U/mL)
or liver biopsy liver biopsy

Close monitoring

+ ALT and HBV DNA every 1-3 months, HBeAg/anti-HBe every 2—6 months to see if treatment criteria has developed.

- For patient in persistent grey area, active evaluation with non-invasive assessment of fibrosis (e.g., fibroscan) or liver
biopsy can be considered.

« Patients under special population (e.g., pregnancy, patients receiving cancer chemotherapy) may require treatment
even if immune-tolerant or inactive phase. See section on special population.

Figure 3. Algorithm for management of chronic hepatitis B virus infection. HBsAg, hepatitis
B surface antigen; HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; AST, aspartate
aminotransferase; ALT, alanine aminotransferase; anti-HBe, hepatitis B e antibody. *Serum HBV
DNA 210" [U/mL. TAn upper limit of normal (ULN) for ALT of 34 1U/L for males and 30 IU/L for
females. *Serum HBV DNA 220,000 |U/mL for HBeAg-positive patients and HBV DNA 22,000
IU/mL for HBeAg-negative patients.
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77k A A9 gHos B E
S ZolM= JrhE oz ol B A9l 74 Al F2 o9 QJuigl

M3 E A2 0139 93 TAPE 9 FsHe] £10 1% 5 B

2 9J%lo] Z/1a 1 e 2 it 4RSS BT WANEY|S AAG
o} st vl } Btk e Aew87]91A] 77 52 Esto] Skl

He AS 186 & 5 ok 1H8dE 18s & 5

& 30-40A] ool ALEL P! 0] 2 ST S Gl AT ofF] BES
o E3F 9 HAIA 52 o83t HIRSA M8t AARS(ll: APRI, FIB-4,
M2BPGi 5)3} 7H8-3}A78 AAKFibroscan®)®E 7H-835} A= S 37}5ko]
7% HATE7| SRS FHEShs o &&o] "ot dAF R WS
= HolA] o2 whd BRI SAre] 4 TEO|A = MRSt ATHOIA =2

jancy

o' i 2 AATE7] BRE FoAE B2 FIB-4 (<1.45)5 Hel &

5
HA PG 7= vtol 220l tigh R0l #9] glof Hi-e- et vol A
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#uh HBeAgo] Y403 ALT7H Atoleletz, 84 HBV DNAZL 107 1U/mL
oo uje- =2 ol Hlste] 11 wgto & ArjH oz e d3 HBV
DNA 52 Ho|= Ao} 719} = v M= 9)3o] &rhy H1ET 9
.7 @4 HBV DNAS] 45 J &7t A& o2 whe 312 oju] Hoyhgo]
A= o] vlo]#| A FA] A7 AR Y& AlAFoHE &
87171 obd 75430l &t} HBeAg ¥/go]HA] ALT 80 1U/L olsts £4
gt 22 Ao A= @3 HBV DNA 10°7 IU/mLE A& o8 W2 sxj
°] 107 IU/mL o[4d9] 2 5=9 Aol Hlste] Q5] 719t HAYEo] 7}
B w2 208 HEgI
ALTE 2H9] 93 AR Wrgshe 2 ARE, HYHE7|de 45 A
7} A9 gl Al710A ALT7F A& 02 HAF AetA]

A
EE A5 AT U 7o) o, ATt T Al S 2 EE =
Ch 1910 k) ALT7E A Aekx| 9] AA] AW At 2 A9 WF
gt HATE717t obd THs S AlARlE A7 Y 4 Qlol 95
U BEZHA SEAollA] ALT A5 HITE 5 oh2 URlof 3t A5 S 9,
ALT 78/ A3t 7F Gl Aol thafA = =29 of 2|7} Qlet. FE gl vt
3 BB B0l A 7HAS B AlEo] 7] Al&beks ALTY] 7184
94 34 TU/L, 914 30 TU/LE B QUeh™ whaha] ALTY] B4 A5
7b uiRlA] = E=3e] oj A7}k 9o, £ sto|=eRlofA] HAF ALTS] AFeHX]
2 94 34 IU/L, 94 30 IU/LE AMES Ag dagl),

HATE7|of] AAf AME 7Hs T ABAERE AAQ FutolH A ARe
AgAolct. HATE7] AEA B8 FHlol2| AA| X Fis Hiol2 A vt
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| ery BYzre 212 S0j=2tel

S8o| gk, HBeAg BHUTE WITh™ E3 A87]0] N 2E A
A% BAE F NS FUSIL AT B A7) 2w, OIS Fust
34t A Blolel A7} 2,000 IU/ml o402 th Z7Hskgon, o

7% ALTS) A 248 RATL, 55%= Felolels X wg AAgstdrtn
BE|9leh P b welghgs]o] 478 Futoles Nak Xzugo]
2 % 9la, 7KLY o] WAy 4= glon, oF| Fuo] ofehe 4 lrk
2 Seluetol A WeiRE7] IR thfoE Futolda NS We 87
3} gpolel s A glo] A3t BT 3078 S HILE AT, M= 2

2= 397901 714 27152 | koY, FHtolH A ARE AR &R

5712 ol U7hy Prtoleis N2 g AAAY|E Anch v g-ATH
A0 BARLEY 4371 ofd] AFolN YAHOR Wolwg ]2 Be
9

1. HBeAg ¥M0|0{, &H HBV DNA 2107 IlU/mLE i =1, XIEXHOZ HMAL ALTE
20|, ZHIZI0IM 5 2 BRIV} g BOIRLT|o| ZP BHiof2iA A2 90| 2
LIEf3iCt (B1).

2. HAUEY| FH BA 5, HY ALTE Z0[H2te HHO| 30-40M| O[40|AHLt HH
HBV DNA <107 IU/mLQl A, fE= ALT7F Mo APSER|9| A0 Ql= A0= 7t
BHZMMZ = HIAISE i) M2 T7L5H0] O|0|Qs ZHAQEIE AAFSHS AZ0|

I — —OTr

Q3
US E2, X2E T 2+ ULt (B2).
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HBeAg 241 % HBeAg S4 BH BEZie!, HIEIST|

X

slolejo] BEA $417} v Eo] FEE ol4e] A5} 254 ojite] ol
L R0 Holk wh BYYY WA WAEEY|E ok Putole
A9 dhole. AT 1549 PA9 2 A7 4449 B A7E
43 HERR Aol R BAEEY] SRelAe Putoleia AEE 713
of 913, withaby Wste] 918 Tel3 1] AW S W Aow ek
o1 webd volel 0] B4 F43) Hige] AW 95 W 4 A0S Kol
L A 0o Pulolelz RS ARslof Gk, et Polole s A5 7
Qo] IS 3] QoA RIHEE Folg agheh P elbete A2 Bu
o e B BEIE BN Fotolel 2Rl Age FAs| F7e1
3, olef ufet Pelelol A 7 B AFES A gaskgont, 11
2PYE L AYSS ol A Rotrhn HuHgle

Hio|HA0] ghE2 F42 PCR 7|HE B3 8% HBV DNAE &oto] &

X

ec
&

> ¥o
d

i

olN

DNA (2,000 IU/mL)7} A&=E A9 434+ ALTE 4ol|a, B
24 2ANME AT AR3L BrlstA vehdd, A8 gle] 717t A3t
T Fot A FE Kol 97t Jek.® weka] Hiol# A7t AEEE=
TE SRS A 57 9 ast w9 Hlo|g|Ag] FAlo] Qlkal BRSIA = oo,
A A2 AAH 7IEelu, HBeAg G439l 7%l 2,000-20,000 IU/mL
o4}, HBeAg S41Q1 Aol 2,000 IU/mL ©]4el A9-S o]z X
25 NEoke Hlolg|A &54 F4lo] Yl AE ERct E&8HI 3l

q 56,68,70

fr
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| ory Bzigt 12 spojcatel

AxZ g ZgEo] gt @3 ALTE &4 HlsHA|, 183 vk g9l
g 4 ths o] Uk AR ALTE Kol HQo] BE ZHIA0 A
FS YA gAY At el 4D 4= 3w, ALT7F S7H=H 719] &
< YAt Aol S7HE AT AT 4= ok 22v ALTY] $71 A

249 o] YA FASE e B ALV S B D
_"

)
BN

Z':
HEEA] BEZEAl o3t o] ofyzt thE AA(SS, oFE, AWt 5ol ot
ALT A5 S5 QIoh 219 T3t ALT7} HAF 0]31E Hol&= B30l 7434
H Afsht g5o] glEE AT k' tebA ALTE A&
AJ2ES] 7120 2 ARESHE ol ol F9] ALT A5o] =7t Qs &
$Oo8 B ZIQ1A] 18] ALTY A4 A= drta & 2RI s =
a7k stk ALT7F B4 AR 9] &l o0& A5H Ffol= the
HRlof Ofgt ALT AF50] ofH et B9 FtoleA A= AlZH] 7184
o0& Hi flE ojdo] glon gutolga A 7E AJFRh 4 gk ALT7F
3 AT Bk AR F v o] o] An|gt el Bol= olE A& AR
o] 7] 0= Holof sh=2]o] tiafiali= o]Ao] ek B A ALTZF A
B HTh 23 A5 4, EH ALT7F A A3 o|ulQl Al 7+
Z7¥he A0 HuE 9t %1% I ALT
atck ul9- ThFebA] HIE| T LA, ALTE Q1%of whet
%] 9] Zpo]7} QIct. 121 wot BPTH 9] FutolH A 27 A}
£ HolE o8] YA Aol T thet ALT 7150] A& A%} 7|Z2o 2 g8
[0}, 1517 ALT7} 4 AFet| 9] 1-28Q1 7A$-, o] Sutolg A N =7t "
3 712d 08 By 852 &Sk Ao] WQ

Lo
o
ox
ox
o
r lr
R

>,
HT
oX,
o
o
ok

ol

A g T 4 Qs 247
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HEsict, o]#gt Fol= $-4 3 ALT, HBV DNA 52 A% BUH s}
o] ALT 0|5 BRI5HL ALT 459 Ulg 3HEste, = thidol sfigdsts
A T A T ol sigoheA] ERlsl & 4 itk(Figure 3). J% 24
Bl ol ALT7F 4 432 9) 1-28 Afo] 2 A]&El= o= 1Ml R34
=5 HAHH 07 gRletAU M-S Aot on|Qe ARsE B 4

F

MIALS 9] A% A e L AR AEE € 5 Aol AR AR
eSOl A MY Boto] A& AlRE AR 5 3
£ AARH oIt HBF0NA A% D A58t 294(F2) o4 M=o 9l
O gupolg A A7 g AlZsof gk o, AL AEH AR d
-8-517] olFrhe SAVE Atk BISA AAR ARskE Adstr] Sl

% FAAK): APRI, FIB-4 index, M2BPGi)4 7Hd-3-3F470(Fibroscan®)
5ol AlgE 4= Ut A7) AAES PR HeeE gold 4= jlou
F = S AR gl AL diAlsHAY 234 ARt e Ae E
St AEAARE -85 282 4 it FHtel2A A8 e 246t
L o= A5 0 & HBeAg, HBV DNA 5%, ALT Z12|1 X & ZA%o] of
2 Aol 7870l B850 gk HE HFSA AL §9] 2Hdest
270(Fibroscan®) W2 A+ A3t 4=, 7HIGSH AA 2THE 7]
Hho 2 sfof Futolg|A A7 AlZo] AIE7| = sttt @4 HBV DNA,
ALT 522 A& A7go] o8& 4% 1484 ti4l FutolgA A& A&t of
S HAEA AR AAPEEY] 710l Hig A7 o dasith

HBeAg 4dol™ HBV DNAZ}F AA5E 1, ALT7F A5H %90l HBeAgOl
AAH o2 AT F-E0] 3ol, 3-671Y A T F A7 ARE
T 5 e AoE A gt T8y Al AT V|cteEwA 4

3!
=
o
ofl
S
A
kov
<
|

ic)

mﬁh

&
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3} S Aol A B S Wsto] Aayslo] Yy At ook 9
7 QIeF. 90He] SAES HPH O SEto] Al G S o] w2
B Aol AL 1010119014 Sl whe, A4 ATt ofshElo] 7
Aol w14 7ho]42 Algslokst e A9 eiek Bstele ™ wet
HBeAg A9l 8448 /M54 ZIctele] A3 BASHE 49 L3olA F
X okt B 9ol o] Folshof gk, Fjol 4 Hig the Aol

2
ox,
U:i
r:L
ulo
i
_I>i
=2
Rl

ik

oft

oX,
i
=
0,
_VE
ol)l

>
o
39,
o
e
>
=
—
1o
Y
oz
o

A F730] B8k 39+ v 7HE3ke] 94 7H+-4(acute on chronic
liver failure) 2.2 E=3517) % S}t 70 BE 71 9] 24 o1sh= iz o g
A 4= 9lom 1 oAl g B-8oittrt oF4l YAdo] WAYsEAY ! SHAlE &
#2383 Pt A= Foll Yool =TI Feh ' vg 7 g

YL SERpoll A BTG FHbo|H A A7 AMTES R
Zo1% webA g, TREEN A7) A%, S, B 5ol ButE
BE7tAS 34 o3t 9 vh 7HEgke] 54 THRA AE 9 s 1A
4 o] & At AFTe] Yo For g Z74AQl PulolH A X5t At
A& FHPo|HAA] A8 Al AlE7IE|o1E ARERE 9 gulFdo] Hske]
@7] AFgEC] Ethe Havt 9l9lou, 1% vt Aol s & kAol A}

o

2
e
m]i
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o7} gla1, 7] dlF= <o)z} v Erka B E e $HH, MELD
(Model for End-stage Liver Disease) A7 =AY, 571 H6tE 3%,
&7 SHEAAY AP Beole B8 THeIFLAE FoistT
2t 7HEo] Hgsto] AbgSt o] ol ¥ o] 2jgt Aol §F
ZrolAlE arefstal EHsfof gt BRZEA N Qg 54 s} Al AF|20lE
Ei= @ ugto] Tgo] Frhs Buvh QIARE M AR 3 A= Al

HBeAg &7 1+49] 7-%-ol = Hlol2| 9] 542 SIE1H(=2,000 IU/mL)
ALT7} 378 B AU A2 Hole @hzol glnt. 47| &k 3ol
T AR A3 WEA N BR AEHE oldfHs B9 2o, 53
HBsAg & AtollAl HBsAg S%E7F Wi, HBV DNA SE7}F Hhe 9]
EARIHOR vEEA B AR olFE 7hsAdel e vk o™
HBeAg 2/d°1HA] vtolg 27} S415(22,000 IU/mL) SRS ALT A5
of met 37508 LRSI EA43 AFolA, ALTZF B/ kA9 24 of
Fog F7kste] FufolAA Ag 3 Aol visted, ALTZF 343 A9
1-2912 A2E 5k7] gk g ok AT B S wo] wakeh
HBeAg &/ &4 79 HALE71E 713 @A=0) A, et H=o] 4
7 Eoke 7HsAdol Jlol, XHReH g S| Eelsfiof ettt AR
aR3pt SHbE 79 ALT

ol Aok AT FHF FBL BB 4 Yk B wetA] voly

)
o
r
_?l'.
=,
jus)
I
-,
o
[
o]N
1
o

pack

rlr
_i%r
2
>

F
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1. 3 HBV DNA 220,000 IU/mL2l HBeAg ¥ 7t = & HBV DNA 22,000
IU/mLQI HBeAg 84 7tH2| 22, ALT7t 4 &5Hx|2] 2Hf O]40|H &tHI0[HA X|
£ AMZIRITH (AT). ALT7H e BRI 1-26 AfOIQ! ZL, FX RHAGIALL 7HIH
S AAot0] SS= 012 B3 1A B2 =Y FHE 4R3Oy
HIO|2{A X2 S AIZfOID (A1), YUHCR AAD|Ql= ZHIRS=
7t 2 QlCt (B).

2. HAEE7|9 HBeAg ¥4 ¥ HBeAg 249 Ty 7t SXI0IA ALTS| 4t &5HR|
5-108 O|&2| 24t &5, &, IZEEY AI?_* Y, 55, 1gHE S URHY

| &
222 B0|= 24 92l 42 F24HQ 2718 YHIO[HAH| X2 S AIXBICE (A1),

OT 171 O

3. @¥ HBV DNA 22,000 IU/mL2l HBeAg S4 7t&2| ZAR0= ALTZt Fd 8HX|
O|LHOIH, £ HEoHALt BF X dRe =& ZHMH0|L HIFSH YHo= 20lst
o Xl= 0=I—.—§ ZEE + UL (B2).

Hu])857]= HBeAg 24, anti-HBe A, A& Q1 HAF ALT 1831
HBV DNA7} 74| olst= n|dE=HAY, @2 5%(<2,000 IU/mDE A
&3l A7jolch. RAH Hadfte SA7F Qs MeANBETIe) A A=
glol A3} Bslolw F& oFE WTh® wh e FEo| vojg~
% AHE EolHate(<2,000 1U/mL), X¥H Hd72ks AlAsh= FIB-4
1} APRIZF 2713t 49 719 5 3145 24o] Z7bslo] Qi 302 By
ey 23419190 g HoIn|8HE 7] SR} F YR = HBeAg 24 7HY 9 HBeAg

P 7roR ATt 2 HIGASHE WHE 4 ook meba wojuEs

_*SF
rlo
_,d
I:]{_u
ol
ox
H
=2
)
ot
r&
o_i:
o,

H7b7F gaste, @4 ALT, HBV
DNA 5= 871422 HUHst] Hu@e7] Jei7t A== 21Us)
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HAH|Z57] A= T 1-2%/d9] WlZo|A HBsAg &47]& o]t
th*% HBsAg 442 BYHA9] 71653 A¢2 doEc). wehs dgug
571 @A A RS B5to] HBsAg 24S F7H= =8 & QX gelgt
AFE0] Ut} HBsAg FFAAL H=7F 1,000 IU/mL v|7kel HjH| 257
FAES O R S Aol A, HIIE HE Ei ¥ Q1 E w23 ofdf| &H
o}& FoF L2 10279 EAECA= 96540l 44.7%°14 HBsAg 44 0]
T ubE, A& glo] At WA 42789 TRt A= 96FA ol T 2.4%
o 9t HBsAg 44lo] ¥2E| o], HBsAg A7 ¥2 Wgu|es7] A&
oA FutolH A N w7t FFA R uEE = YlSS AARIGIT. e 4
7] A 2] g2t A7t ob Qehs Algbd ol k' HBsAg 8%
Ab &t BHotA 15199 W EE7] S o IR1E H 23} ofd|xy]
of, HIRIHHE} ik H|o] gAnEA Ful=iKtenofovir disoproxil
fumarate, ©Jo} tenofovir DF T+ Hk=ZH|o|DF)3} 43} F2Loz2 &
ZH9) vigste] 485 g & A [T B9 i AoAe 725
Aol HBsAg2 He AmollA 72t 4%0lA AA=AUT, A3} L
HBsAg 4Alo] dojubz] gkol, |ou|&a7]oflA] dA9 utolHAAE A
B AFRE AS $ Qi ol50] 3R] GYth™ Wgn|EET] Tt A7
glo] Azt T Aol 719 5 7HAS FHT 2 S W2 IAER, of

A1719] BAHEOA] HBsAg A4S BRE g 3712Q] Jutolgx X &7} 7¢
o o 5 FutolA (gl FFARI A8 5 mgo] duht 5-83t
A& F7HEQ A7t Zasitt

s

@

Fd
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S

[=]

&
>

a

&3 HBV DNA <2,000 IU/mLO|, ALT7} &4 AISER| O|LHO|Z, YAE{O=Z Qofet
ZREIe| $747t = HAHIE ST |= A= O] =] o5=Ct (B1).

BAL =71

2. 2% HBV DNA <2,000 IU/mL2t= ZFIAHOIL} HIEEX HAIM 20|U= 2HER5
£ MAISHE 2210 U8 32, XIZE 12fg = U (B2).

1.

7SS 1M g 2AHANR Keked 4= Qlek AA] AgelA= 7t

AL R AT R AR SRIE Lk 2w
o] Sl TS ALTA 4 2 297
7 A4S SIS A9 BES S0l ot e, BEA Hiole
2 Z4]0] BRIEE FAE0] Lol ALT S3]o] Fs}A Pelolelx A
27} AT 7ANES 19 B9 b Bt gglKtelt 1

e PutolElx AEE Hlo|e A Hgo] FE x| 21ete] ¢igo] glou
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2200 2713 7 A A B st

5/ vlolg A FA| 0 & ERS= @3 HBV DNA 7[E0 2= 1 119 &
A5} 2ol 2,000 [U/mL7t AR&E| o] o, X 54 9 vl 115k 71o]
ZElRlofl A Y2 =0 E% HBV DNA =5 Ho|HaHe(<2,000 1U/mL)
¥% HBV DNAZF A&HE 39olle (7S Aaskar 9ok P v 83
HBV DNA 55 Hol:= g4 7HHS S50 dAF A3E Bugh =
W T AqollAs T 717 F 33%7F HBV DNA 2,000 [U/mL o 35
2748 2Y¥ed|, 43 T F HBV DNA 57 A5t 82 7149 9
Fol| il Bastgeh*” Eat vlE B 7|2 W W2 w9 Hiol# AT}
Aot shef et vhol2{ A7} u| A& e 2 3R SRl Blsko] 71F
9] 980l &okom, 7igto] WAYgH o] Fof I FL R Hio|HAE fAoH=
AT Futol 2 AAE AHESHA Hiol2| A AL/t fFo] AaE T &
o]50] 9lgo] It % wpeba] W2 3 HBV DNA =& Hol:
7S Aol A FutolH A A2 E AlYsHA EW HBV DNAY] 5= A5
WA e 4 QL T WA 91ES WE 7ol Atk A =
NN F2 FH Hlolg A FE g Hole IS $AE0l2te FHlo]

ARG WA G 9 SUA 1% BREL 13.9%2 BIEHLD,

O

el

:lo

D

A A5 B2 A5 H|ste] AR iFo] w1, 7 T AT A
T Eokthy HuEo]™ vhe g3 Hlolg A FLE HolE 7t
A SZHAQ1 =7t v F2 AU AAFolt Tk T A Aol A
7% HBV DNA <2,000 IU/mLE A== Htol A |55 W] g2 o
3 7RSS et FHtolg A X 7E Wt Hlo|gArt AEEA] g 8
|15t 9E | ZHeF o] o7t glrks B E QIek*” whaba] W2

oM,
g
oN
rloy
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=2

N
>
©

sl

2022 Cfst

ron
r\J
JOI
ﬂ
NN
(U8}



1. &% HBV DNA 22,000 IU/mLQI LA 7tAHES 9| 20z ALTO| A Q10| ettt
0|2A X|BE AIZISICH(AT).

2. @3 HBV DNA <2,000 IU/mL2t= 3 HBV DNAZt A== AN ZHEHE9|
FR0= ALTOf 2A 0] LH0IHA X5 S AIZFRHCH (B1).

AH Pl e e A7 7Rs e Zlel A A= o] Fom 2

A2 17152 NAAAIZIAL o149 RS AAAIZIH A BHE 7HAA]
71T} 200207 W) ALY 71 B2 0] 4] SHulo] ] AAS Eolsirlal: ulo]E A ut
S 25, 93 EAAE Aol s, FHfo|2 A4 Folol& Etet

K
o>,
N

)
i
on
o
N
;_.
_‘EL

FotAl Astkd 1t7]%s0] 8E53sHA] Eoke Afolle A 440l 1%
ol2{gt F-L-olli= 7to]4lo] W asiet > v|tiAbyg 7+ H
vro]H20] A dst Alof A A1d ot v ok,
=2 €% HBV DNAE Eol& 7t S22< FHtolg s A =7t
Fgsitt. wehA Bt IS SRt vholA F4]9] ol 7St
Al 8% HBV DNAZ} A& 5 470l 478 Frtols|2A4|9] &t 7o

olN
rlot
N
i
Mo
o
ofl
o)
ul%}

C
flo
ol
el

(=
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|9 QIEHE Lo} ARE Al
T AF0E B 71RA Joug QEHE Uut

AAe] Foj F7)0]ch 2

AR
1. HiCkAY 2HAEE0| 29 %Eig DNAZ} ZEE|H, ALTS 28{0] 278 o]

HBV
A X|ZS AIZ{OID, ZHOIAIS 12{aHO0F Btk (AT).
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HBsAg &4 74 BE7HH 9] 71554 €A (functional cure)Z 7|1&9] <l
Elf 204 FZH 2A(B)E FAHZE F9lgt £22] HBsAg A4S ¥
& ok mEbA gy BRI Y] 716A SRS S8l W Aloks0] A
A= lom o] F B 7 @A 24 A FoltK(Table 7). A+ 2
Al 274 BFo ' APE L glon, Shhi= BRI ol A AZAte] 215
R85k, thE shths BYZE ol 2| Ao tigt $hAke] HAuhg-S A35HAl7
£ Weto|thFigure 4). ook @A QPAstY AIHAQl FEE LAI(EDE |4
A7t A= Aol A Aok 72§09t HBsAg A 9] 4 avhiyt ofy
2t 228 & ofof Firt.

Bzt X1 SHHt0|2{ AK|(direct antiviral agent)
o] 79 e &2 Hlo|HARRE A== o2 FLI FHAE S0l1A
U A5t o]Z B34 cccDNA T HBsAg] A4S SEgith HAE

B34 AAIA, vro]j2& RNA 2] A=A, HBsAg #iE JAA, #+44 |3
FA|7} o]of] e,
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Dendritic cell  NK cell B cell T cell
Host immune modulators
TLR-8 agonist ICl Therapeutic vaccine
+ GS-9668 +ASC22 « NASVAC
° o ) o - GS-4774
@
® ° e, ® e
Hepatocyte
HBsAg release
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/ «+REP 2139
«REP 2165
5 Reverse
transcnpuon
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Cap5|d assembly
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HBV RNAs
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Nucleus

Figure 4. The mechanisms of novel antiviral agents for the functional cure. NK, natural killer;
TLR, toll-like receptor; ICl, immune checkpoint inhibitor; HBV, hepatitis B virus; NTCP, sodium
taurocholate co-transporting polypeptide; SVP, subviral particle; HBsAg, hepatitis B surface antigen;
HBeAg, hepatitis B e antigen; HBc, hepatitis B core; HBx, hepatitis B virus X protein; cccDNA,
covalently closed circular DNA; ASO, antisense oligonucleotide; siRNA, small interfering RNA.

1) HAIE M AX[X|(capsid assembly modulator)

Hpo|HA0] Fof Tl A =S £ H5to] vio|2 A {9
FTEAALE PAE YR ol SAIA JHATE dojuA SHaL o] Hlol2AE
A Bfo® Huj Hlolg|A Aukg FAY B o W= thA] JJAIA B

229] cccDNAS H55h= 485 ot webd A= |4 QA= 2
o] giAS AATFO A 2L relaxed circular DNA (rcDNA) &4 ¥

_4

2022 t{&Hketa|
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cccDNA BAE Adfohs AaHs gt

£ A<D FAZ NVR 3-778, ABI-H0731, JNJ-6379 5°] 7| Foln tf
FE AAloltt. @714 44 AtollAl HBV DNAE f-2I5HA] 4Al7]
A9t HBsAg A9 i A9 glo] & AFEoE 7|54 A5 94
ot7] ol 208 kg olg Edsh] Y3l QIEHE B FEEHQ
A(ENE FAAI2k] B8 S Algetg oy, £oF & HBsAg AHA71 of
2ol Bl fofetAl ZhaskA] ghoket. 22

ojelo] T = Azl A2F € FE HT
ciclopirox7} HBVS] ZAE 2HS Adste] Hlo|giA BAE AAS &
519t €3] ciclopiroxs FEHQA(ENE GAM9 H&S 49 o &
2 0 2 HBV DNA®} HBsAg FFA S ZAA| AT 2821

oAA g FALAY

ot
I
o

rul

2) HIO|{A RNA EX X|2H|(RNA targeted therapeutics)

Hho] 2|4 RNA= of 2] Hiol2| A 3y} chilld o] wit)7} #), whehA] Hio]
212 RNAE A2A71AY 285 Jsfishd, Hiol#A B4, HBsAgS] 34
o] £ojE1l BPZtY Hiol#{ Ao tigt W ulgo] 3% o] T BEIIH
7164 fxo T 4= g AR JIHEUL A oF sl AHEE
= 242 271X & antisense oligonucleotide (ASO)2} small interfering
RNA (siRNA)7} 3Tt ASO+= OF 15-207]9] Sj4to 2 o] ol om, T}
o g Mg o] Blo]#A RNAS] 1A G0 2¥sto] ribonuclease HE
o BE AR HES AT siRNAE 20-257]9] 4o g o]
ojx 9loH, o]F7tgo g HLE o] RNA-induced silencing complex
(RISC)7} =3 RNAS £3f5He= FI=ghct. 1 of2{3t {244 oFAIE 1A
7] ALsh7] Yol A& Yie YA N-acetylgalactosamine (GalNac/
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NAG) ¥4 YA ARggie} 22

o5 kAol et 8 SEARN A uiZiAl] A B4, 1A 9 F&
&, A& % dolglis cccDNAOY o3t AjgHdst 5ol ot E3t oFAI7F &
T2 Ho|dA F4 BEYAH ALT flare7} UERE 4= Qo] 392 a3t} 2

ASOOll A= GSK3228836°] 274 A& X SO0 2 A w4 7|E 7
HRAI(EDE AR FolollA] 300 mg¥ 63] Folh 49 F & &
7 1.5 log,, IU/mL ©]4+9] HBsAg A2 9] 742 H etk ? siRNAC]
olg] ok Eo] 24 A Foll om, HA s3lojA] wrE F3F AWE
A T3 BRI SRl A INJ-3989004 72| LAI(ENE FAACE &
oJA], 98%°l4 1.0 log,, IU/mL ©1’+9] HBsAg H&A19] ZAE Aot
Bt 1.93 log,, IU/mL9] #4E B th? AB-729, Vir-2218, RG6346°]

A Hl%e3 0] HBsag HA19] TS elatgiet 2

I
oy

S~

i

q

fllo
[

+m

|0

K

3) HBsAg HiE 2AH|M|(HBsAg release inhibitor)

B o= w49 HBV YAKsubviral particle, SVP)Q] £ 4 £H]
£ AAlsto] &AHe] €4 HBsAg 55 €013, 2] WY "X (immune
exhaustion) 2EA|#A BFIY Hlol#| A Eo]4 HARRS-S FopA[Z 4
Qlch. tRR Ak =94 (nucleic acid polymer) AlEo|H, o] = REP 2139
o} REP 21657} 273 A471A] bl Aejolh. vHd BEZHA SEtol|l A =1
JAEHE, Eli=zH]oIDFeL A 3% W& A =E 4857 Xt A3t 60%O]
A HBsAg 40| HERT. o] FollAf 58.3%7F A& F& F 485 &=
HBsAg &4 §A5H3At}. 3 o] A= HBV/HDV A&l % §-08t
A& 7S Kol HBsAg Hi& JAIAS] HDV A 54|24 9] 7FeA = Hoj5

%E} 230
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M ZXHH|(immune modulator)

BR7 Hiel2| A7} RHYSHE = 714 & Stz Mol Ao Higt 319
HARES-Z Fgtel= Aol WA o] d4sto] vHY BEE Y] Vs
2 Y25 Fote et FAEC] AL Sk & A S8 (toll-like
receptor, TLR) 284, HEAt 524 582K retinoic acid-inducible
gene, RIG) 284, HATE AAA, A= WAl 47 22 THIZ, G2

£ FA 51 AU

1) TLR =2H|(TLR agonist)

TLRZ HiolH A 9 Al YA B 24 Hj¥(pathogen-associated
molecular pattern, PAMP)E A5t JIHHE B4 E= A=3 #
dH A 55 &43tsto] BRTHE HiolH A A AR GS-9688
(selgantolimod)> TLR-8 A2, T FEHA(ENE FAA ¥
Foigh 24 A+ 7 dakso] TREQIT. 2453t w3 mgH Fofjt 2
A& TSN A= 7%0lA 0.5 logy, IU/mL ©14+9] HBsAg A9 A4S
HAom(th 2 0%), Hiol2lA F2l0] AAIE Aol = 5%0lA 7154
A& Bt P2

E

2) HAZZ 2AH|H|(immune checkpoint inhibitor)

BHE HolHAE T HAA| 9] A 849 A&AQ] FES FE0

o BF1t Hio|# A So]F] HAH-3-2 J]u|eit). wEha] HAIHE AAAIE

o|-gsto] 31 7|HE AHT o2 T BIIH] 7154 A E /=L &
4

Qltt. PD-1 A9l YE-F % (nivolumab)& HBeAg 24 THd BE7HY 34t

UEJ
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oA 18] Fof F 247t Tt mpA S Aol A HBsAgol -2l5HA Fraxst
o] WATE AAA 0l ot 7154 &A| 7HsAE Bk PD-L1 PA=
7 envafolimab®) 4% 72 QA(E)E FAH B4 £ o 24 &
T 32 AT BREUS R QA(EDE fAK] E-80F Hlolg A F4]
o] 9A=E =04 envafolimab 2.5 mg 13] FoJA] 125 34 7|7 =<t
B 0.49 log,, IU/mL A=) HBsAg AekA] 9] Z4E 1 rh >

A

3) X|= X l(therapeutic vaccine)
| & A2 BYZES vho]H A9 thefet U=Z of&sto] B HE
A

=
Sol4 wWolulg e AAFonA 75H FAE SET 5 Utk

NASVAC- HBsAg¥ HBcAg= ©]-&-5to] TH= BI7 FUa Wiilo 2 | 34
AR7HA] A= o I QAIENE FAH A= Fofl Fofihg o
AE 6.3%7F 718 w2 LAENE AR A& glo] Fojd ZolA=
21.7%7} 13859 2] 7|7+ B2t HBsAg 442 B4t} ” HBs, HBc, HBx
AES et &1 7|H9] GS-4774 A7 WAL B2 H|O]DFS} B& &
o= A Aol A thR3) H]IL Al HBsAg F#A]2] T4 J =7t G293

Holg Ho|x] e},

ook
ru

f

£
>

il

X|=(combination treatment)

of2] opA|Eo] vhy BYLAS 7154 IS 918 LS Yot 24
FREE B3 9 QPgEE Sl8) BE SRt 1a o AE)E RARIY
HIQE R $ 8 Fol2 AP 497t gk olol wet 3744 oo o
2 A A5 $8 Folw hFET k. 1% shis %A HBsAg WE
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A Aol A g skt

A|&A HolH A ¥ Kol ¥ BINE SAEE e R 7|E
AREEE QlEZHEo], HIQIEHE, BEZHY Hpol#| A wiAlo] HE Fojg
HBsAg 529 A44F &gt A7 Ao, 1 43} 1005 &<t 16.2
9] HBsAg AAES Kol g2 oiy] fostich™ 121 | A2 vh
o2~ RNA 7Hd kA9l INJ-3989, A= &4 AAAIQ INJ-6379, w2
HRAI(ENE FAHIZ -8 Fofgh sl AFoA 165 Tl Aat 25
1.0 log,, IU/mL ©]/42] HBsAg A9 TAE Hol -8 X577t &7]2<

A 72 PRIkt ARt o] EfiE AH 24 AT 57 AHofM=
37| 8§ Fol7F INJ-3989} w2 QAI(BNE FAHA 24 W& Folktt A
B gyl B2 moA o U2 A HoFx| Bk uebs nE
BE Fol7t Ag a3t 9 FARE SHoA {23 A2 ot BR XA 9] oA
Z3¢ Fe AT 235 55t 2 ofof sHAlt.

_I::

¢
1. 2 BYUGO| 7IsH RIS Frots ME2 AHMS0| /L= JACH, 2t ofHS9
24, &85, FAE S0l HeilM= F7HHQ! A7t 251
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4 QAR A FutolH A A g AR 7M1l EA5H= cocDNA
£ AASHA Fst 9lo] HBVE ¢Hd E|XE 7|disl7]= ot kA 7
T8 Futo|HAA AHEA] A7 FEE Aok A2 AAHOZ w9 ol
& dott. ¥ BEA Aol M50 FRE Aot vt A ' &
A A e 4 QoWA X7 F S0l Bolgt A X Ho WslE A=
k. Yol AE ALT
443}, % HBV DNAS] £7%, HBeAg 8444 9 A3 HBsAg %
a4 Y H% 58 A& FHE 0|8t itk 2, % HBsAg FFAAL
3 HBcrAg AFAAL 32 83 HBV RNA 59 42 534 A& A
B A 9 F8 A 20 =22 & 5 oke A0l aET 9
T}, 11812024125 A 8 utolH AR A& TG Al A7 FT FA] SR} A
2 22 7|7to] whet 2jo]7} QAR HBVY] ALE-2 20-70% AEE B g

EEE ot F7 A

o
filo
o
i)
_?L
rle
L,
)
=
2
)
i
ol

fu

=
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OHd B = JHo|=at!

l:l

QT A8 utolg AR A& TG F Zhdo] AdrE o, AW B
i-3-0] S Z7181RA HBsAgol 245l 7152 ghx)e] 7s4o] Z71e
& lthe A7 AiEe] F2 A FHOR A/iH I ek 520 wet
A, AR FRE PP dESEE A28k THGA AFsH ZAsoF
qth. 53, 7S Sl AR TR F AL Al o] Aste] F4 ofst
o 42t 2HR0) 919 el glo] oA FRE Bshe 2 WS A5
of B}, 144.151.251.252

W1 EL 4857k Fofdhe o] EF AR 7Igkeleh P o,

HBeAg ‘—‘H 1_*3 B%ﬁ‘ﬁoﬂﬂ J-‘—:T:—Oﬂ7]-—l—l}] _9__1,]—7(40]3]‘1— Hig o]q 255

T
olo
0,

A& 54 §HdE & e AR shuE 18 4= Sl SR A4 ALT
£ A&H 07 Hol= 3R] 14-40%1A F2 o1id9] AHR3HE Butok, v
AFLA T TTFEA AUt 5 ALTO] FIFE A= kst RS0l 9
0], 1% AIT HASIHS X & F59] ZRE A= b= A|ofo] mhEct,

2) HBV DNA %45

T3 BYZEE S A AtollA A APt 7] AAE vrdshs M 7
et A B2 47 A2 HBV DNA 30|t %70 gutd o 2 guto] A4
A& & HBV DNA $2= ¥ BR3ZHE Aol A 2254 4T E v
Sk, HBV DNAZ}F W2 SRt A] vt okslrt A 3 Ego] b7
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Frtol & &= HBV DNAE H4A17]aL ofof wl#ste] 22)eh2] 7i4l

S o]% _/'\_ ﬂgq’198.258—260 O]§ %6]—

]:m 2
)
i)
l-‘ (-
1o
R
o
i)
18

|t
e
N
o
=
)
o2

S dfstug 1 HBV DNAE X
t}. HBeAg /3 ¥ BRI @AtoflA] 4717e] HBV DNA £4&°] 4
H= 49 T=EsIEE vio A whgo] fA]51 HBsAg £4% &
UE2, 7|7k HBV DNA E4ES BHE $87} 7Hssithts Asx 9
T} #H0P0 HBV DNA A= W55 Foal €214 9lou, HBV DNA

A7} 60-2,000 1U/mLS! %9~ HBV DNAZF E4E 5= EARF fARE 114
W5, 709ke] HAYS Hoj®70 o5 Ao Al A EEA HBV DNA 44|
710l Higt SAE obd FEsith B A RE FRsIole W thEEe] ¥4
°ll4] HBV DNAZ} o] AEsle Fde EO]E_E._194'244'246 @A HBV DNA
BHETE AR $29| BEE A it ofgeo] Ak

X
(<)

ra
ot

3) HBeAg2| EHAM B2

HBeAg ¥/ SAoll A HBeAg B AT ALTY] FAd3tet 23] 479 &
& vrgaty guto]g A X &of 93t HBV DNA #4 J=e} vlgsto] 1
Bl HBeAg XA SHo] dojit Sofli= HBsAg @HAAE A%t 1.15%
2 Z7Fehh 5 whebA], HBeAg WA EHAtoll Al HBeAg @444/ AgH
I & e AR RS stHE 185 & & Sk shARE
HBeAg @344 /AT o] Yot & A=E FEOIUS W A& Hiolz|A wF
5%, 29 53.4%, 39 51.5% AEE HUEI Q1 % AR sk}

n

ol A= HBeAg 573 Zt93} HBeAg A = A% 49 &< %t 54
o}5P% o] YEhd 4= 9JOoE & HBeAg AHAA/AZNIS X5 259 &
E=E A= b= A7 A A5 S5 F B fAol= HBeAg B3 44/4



3t & 4221 HBV DNA E4E&3} ALT BASHE A5k 248 A=

o] Z93% YFL vA = Aoz AHA Yo LA I 7]t Tt
o} o2 AE SASHUS W HBeAg EAH LA/ A

_4/\ 127]1% O]/‘(}' 7(}9} x] 72E 20 ;qsal— 7/1,‘% Ax —5]_—7 %q.144,131.252,265,268

7]

L

_,_,
e

1

4) HBsAg x|, HBcrAg Hax|, HBV RNA

HBsAg> HBV #44F 49 & SHAA §HolA Edst= HBV #9H o
Wo|c}, HBVO| EA] 2ol MAHE mRNAZRE A 714 &2 37]9] S
(small), M (middle), L (large) HBs ©o] o] ==d| HBsAg FTFA|
£ o] Al 7HA] 4Rt mRg mgete] A& "ok o2 HBsAg HHAl
£ ol-83iA FutolHAA A zm tet AERES ol& AtEo] A7 EI
o2 H IRIE W2 2|8 % HBsAg AFA &= FF A53S viuwd &
d&ote= AR, F& 12 (stopping rule) 2.2 E&E o] 2|7 EIE 7|t
4 gl BUAS ARE D S AU A7E FutolHaA] B9l
1= $=& AR %2 HBsAg BT A7} A& Hio|# A H-3-3 HBsAg &
J44e gk b f-80] RusQot Y gujid X5 5 & 5
Ak 49717 2 TS AFolA HBeAg 439 - HBsAg FHA|
<300 IU/mLellA 55.6%, HBeAg </39] 4% HBsAg %A <120 IU/mL
oflA 79.2%°] EHAtol A HBsAg 442 E At E3L, HBeAg 2749 4%
HBsAg H&A] <200 1U/mL 32} 93.3%N1 4] 2|45 vio] 2] 9hg-8 B Gt
Ag7iElo] ARE F5 F B 217 1178 TAES 52 2T AF0A
HBsAg %A <100 IU/mLY1 739 /43 AL 9.3%= WAL A< Hlo]
2 A 9hS-2 45.5%00 4] FA = Qe Q7] ole} H i 2H]o] M & F7 &
SYE 15677 A2 B g AolM e A= = Al HBsAg HHA|

A
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N2 B2 Y525 BUEY |

<100 IU/mL7} HBsAg £4E9] R-9Ju]gt QIAZ B 15ttt *” oz H]of
Az T= F FIE BAd dFoME A7 FF Al HBsAg FFA] <80
[U/mL8l 3% 7854 Hpol2iA A2 19.6%, 10454 HBsAg &4lo]
45.5%9L RSP E Y o]y A7 F& AlFo] 10-200 IU/mL F=
o] %2 HBsAg AFAE Hole A% A 8 F X|& vpolgA whg
HBsAg 4417 A¢H i Gef A Glo] A& gHlo|g 24| A& F HUE
2lo]| 9lo} A& HBsAg HEHAN: 20| Fr} 23270273

HBcrAge precore/core SAAZEH S5 37129 chil A (HBeAg,
HBcAg, p22cr) SAlo] &7gsh= @4 BAAR 7HY Hiolg2 54] 4
£ YehfE ZHY cceDNA, ZHH HBV DNA, 8% HBV DNAS} £2 AT
TAE Hole Aog LA QI %P8 HBerAg A= o]
2R AR F AETSE dE&ehe o] 985 2oz dEA Sk Hole
HBcrAg A% @572 8t oha} HBsAg AFA|9e] 2902 A=
7 59 A&l "lolgA w3 HBsAg B3 44 7FeAS &3}
HE AT Ytk AAR A, ALT 4%, gliexH]o] Eof o5 HBsAg
], HBcrAg AHAE Z3851o] SCALE-B (Surface antigen, Core-related

ki

o)

i)

o

T

rr
N

antigen, Age, ALT, and tenofovir for HBV; 35 x HBsAg [log [U/mL]
+ 20 x HBcrAg [log U/mL] + 2 x age [year] + ALT [IU/L] + 40 for
tenofovir use)eh= 341 TWE0] AA| Frtol2| A4 S & A4 Al
A% mge AASHIE SHRIck T QR sho]=ekelol A HBsAg %A
o HBcrag A4S Z35t0] Alehgst 99Eel uke ob| $5e Wshi
et

HBV RNAL 2| guto]efiA] A= 75 24ske A= 750l A
HE 3 QIrk %2 E3H 0|2 HBsAg FHA9 HBerAg AHA 539 %

s

Ol
N
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r
0

1ol
ol



| ery Bzres 2 Spoj=atel

o2 AR B2 T A% volA WML SR AR AN 9
o}, 119124279 5129k HBY RNA 242 o}#] AR8.5}15]#] 531 AALR o]E At
oA A8 el RE2P} HEEA] Basi,

5) HBsAg2| A A

HBsAg &4 anti-HBs @4 ojF-2F A3aglo]l @9 We] HBsAg¥ HBV
DNAS] AA4-g E3ittY o]2fgh 49 HIE ZHAIZ W cccDNAZF £ &
UATE 7AYol APE|A] P 719ke] fJFo] ot V)5A A" R PHo]
A FAZQ] A7 ZEZ AAEIL ot 7HgwE 94 o] HBsAg A+
AAlo] dojubi= FAtoA = 7HE RIS, 7Heo] HAgslA] ghglthes Bt 9l

11,% HBsAg 4v4o] 504 o]Fof Yo 71eke] whAgo] Zhagrtal Lraf ]
ULt * Fto]H A X 7S Edlo] HBsAg &4 3-2 Aglo] Yojub= Skxjo
A GE7F DAIH Q1 HBsAg A& & olut HBV DNAS] A&0] E 4= ot
HEO| 3ixt= HBsAg 443 HBV DNA E4ES FA T B E A
o] BAYE HBsAg A4S HolA] ke Bato] ulste] who m g iea o

o=

=3e} o 4 9ok watd, HBsAg 44 32 @348 5 glolgia A2

= %_i@__/'\_ %1‘3} 46,281,282 HBSAg AA] ;’6‘_ _;;g]_/_]\_ 67H_%'{ Z_]_—Zﬂ_l_g_i _1':_ Eﬂ o]/Kc]- A

2Ho|2A Xz 7 2 2HET

FHolB A A7 & A 7HEgo] A&7 sHAR, oFA ST & Zhd of
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Xz Za ¥ 55 3 DUHY

>4

o9 A Ao & AP 5 qlo] A8RRS A& 9 A o7, 75
JH 52 Dot flste] H714 2 1t7]5 A, HBeAg, anti-HBe, HBV
DNA 5ol tigt 2 HA 9 A} wzo] B asiet. £9], oA S & HBV
DNA7} Z7FsH= 7%, HBV DNASF ALTS E335t 775 AARE AlEs] A

Pato] oA AT RS AAsfoF e} HBsAg 4Alo] dojup] gk
At A= HBsAg FHHALS B5t0] HBsAgS] Ast A4 o7 g &
£ Zo] Wasjr} 929470 HBsAgo] A4lo] gt slejete =R Ao
7Fs/do] Qlom 719te] ¥hago] sl g 649131280282 HBGA G} anti-HBs

AAVE Aska A5 29 AAAE Ashs Zo] Basi

o

2

—-

0] O|R01E =127 H% 0|é> 3;"7"9 °*Hf0|E1*I1I Fofet 2 Z2E 148 4 QUL (B2).
3. BT SMUME F7I7t| XZE ool HItHYd ZHHS XM= 3718
U A X|2E STHOHA| =Lt (BT).

4. TTIQIE{HZ ALk= 48 FOIGICt (A1),

5. 278 YHIORIAK| X2 FT2 T2fols 22, HBsAg HYAIS HTH0] 5T 0f

£ Zxe U0 (B1).

6. 247 SHI0|Z AN X2 ZBHS 1otz 42, HBcrAg BE AL HBV RNA ZAE
A&l &= UCH(B2).

7. SHOZA X8 B & 1H7E2 7H7|SZAL @™ HBV DNA 82 1-6718 2H42
2 5}1 HBeAg/anti-HBe:= 3- H% A0 = ZAFet 4= QICH 10| Zdfst S0f gt
20| QA== 4 Z7[SZAL E4 HBV DNA £HE 3-6712, HBeAg/anti-HBe

61218 ez o - QUi (B1)

8. YH0|HA X2 & 2 H0|2{A 30| RX|E= R HBsAg/anti-HBsE FX{o10}
HBsAg A4, RX|, YT LS =Holgh £ QICt (B1).
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2] = A, S 9 S| HaE 55 o] B2 e HA &

1o

e
v OJ.\‘L.

PN

ol
-

op rlr
ol
r R

R

rr

62 Korean Association for the Study of the Liver



S5 N3N %2 |

22-33%°l14] HBV A&/gst7t 2Aystgl o guto]2{ A4 AMgo] HBV A&
J5ke AAAZITH AL B 5tgie) 7 0
ES 2 85 w2 BRTY A 2 TEAjoA] A-g Futol A

AE E-&ots o] 19 AL APEE 2 & Uvhs BiEo] ot o
gholl A o] 7l L] FgF AtollA, &2 A T <dgiulo], ghu|E
d, gujid 5 A8 gutold A ARE g A7t 714 T Bl
=7 8 Eokgole Eeta 1] A ddolu & AFgEC] f-o5t
A FAeE ! A9 i AFolME 47 HA T Fuo|HAAE AR
A7 71 At 184S Eo]al(hazard ratio [HRI, 0.48; 95% A=+
7+, 0.32-0.70) 7t A AFEE] 14 EUTHHR, 0.26: 95% Al=|+-7E,
0.14-0.50).*” &% HBV DNA7} 2,000 1U/mL ©]stZ Adjzoz e 3t
S GO g B9 v oA E FrHtolH A A&7 TR A &

T BAE B2 774 DA BE VM G2l S7HA7E Ao’ HuE
At 17n A7 o FupolHA A7 A I AdEC] FolsHA &
25k Zlo] FAFUTHHR, 0.69: 95% A7t 0.50-0.95). o] &

A A& & gupolH A A 777} v X w7 ALES HEHEAZE Aol A
T 7+eko] A (odds ratio [OR], 0.59; 95% Al=|7:3t, 0.35-0.97), 744
AFB(OR, 0.13; 95% A7 0.02-0.69) © AA| AFGE(OR, 0.27: 95%
A1Z]57E, 0.14-0.50) S50l FHtel 2 A X moflA] f-ofshA Fopet.”

A7 Frto|HAA| Aele] S FollA] ZPE F7F AFolA] 5
<A AAg 130 X' & dE7H|o], HiiH]o] 5 Hio]2A A5l

o guo] 4 A4S ALg S Aol Bhuln, SHRY, eulRY 5 oA
o] Lo ol AR|E ALgT MR, 0.47: 95% AT, 0.34-0.65)
U gutol el 2R AF85H) S BHR, 0.39: 95% A7, 0.30-0.51)
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Bt S BE 7)7te] folatA] 71 A& Uehgeh ¥ shx|Rk 2ieke] 4]
A Az AL g4 9 PSS Fol 9lof Hieau|ofo} AE7HE|of F: of
L ofA7E B B QA= obd =tol Sl 2 dHaE I 5% A7
A Hie2Ho] 58 oA dig7iulo] 58 ARG e A & 5
o YEE 9 A YEEO] FSHA| =3kTEY TR iRt A U aE $5F
AFoIA = Hiezr o] BF8FoA e & T ALES Wk AFE]
+ AolE HolA| grom oA & dAY 1FTt dAgsd Al
P2 SIS A2 AR 7|8 3F AFollA T HieEn|o] B8+
AE|7HE]of E-gtofl A A 9 AP S0l A Zpol 7} IiT

2

=

i)

2) H|ZX|™ 24 X2 A| SHI0[HA X2
A= 3Fotelet Al AL (transarterial chemoembolization, TACE)S vF

£ HBY 94 719 ©A9] oF 4-40%0l A HBY @37k mabelcy, 255005

-8 7H7F 2.8%, 40.5%[ 2™, HBV ABASZ Q13 7+ 242 2.8%,
29.7%, HBV 7+ o & QIgh 7HRAL 27t 0%, 8.1%% F23h Afol§ B
At 7Hs Q] 31etQ W(hepatic artery infusion chemotherapy,
HAIC) A& ¥ HBV A&Ash= 24-67%14 YL TACERTH Aoz
= B1ESE, ol HAICY A= 7Hz o] Fof Fojx= Alxssy gt
A ZeFo] WotH Y 7540l Ut TACESF HAICE E3tslo] A5
T AFEES AT FAES Fo 2 ol A9 5IHE B71sE U
g i Aol WEH, FHlo|HAA 5 AP TFONA R} 1]
Wt 109 AEE0] F-Y5HA EUTH26.5% vs. 12.8%).”” HBsAgS ¥4
°o|ut HBV DNA7F £ &%= 71 €4 98904 TACE A =5 Al98et A
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AT A= FrtolHAA| AA 8 MtollA BEZH AE/dsH7} o z=<tol] Hls)
B-OI5HAl RUTH5.9% vs. 23.4%).%%

ZEQkel A 9] WA A& & HBVE| A&dshe gutolg{Ad] Fokat of
Z2oNA 22 0%} 18-21%F 3L, o & QI3 ALT A5E-2 2.3%9} 12.5%%
2ol Al Ju| QA =T A 9] A X 2E AT SRt A] Fut
ol AA|S] AIFE EAT T | S7F Ao e FHlo|HAAIE AR
SHA] -2 EhAtollAl HBV A&/dsheol §-oJ5HA #°HOR, 8.34: 95% A1
T3, 2.53-27.47) WA A8 Ao FHlo|H A AME-S AR 1
2{otojof e} TACESE A1) WA A58 WA o= &= TACE
Xzl wls) HBV A&Ast 913do] 20 o] S7k5to] BE ek ! E4E,
HBsAg 4391 Ao A% anti-HBc YA T 37 BF7HA 2] o] U
%9 TACEY TACE®}F A9 WA A= 3 Al HBV A% % &5}
7} Foks 2U9] 33 A7} o], HBsAg 24dol2he BE7HY AlgAls) of
ol gk 9172 mYEFo] a0

3) Al AW/ HAZE ARIH| X2 A| SHI0|2A X|2

8y 2ee] 24 A=A &g ARE Al HBY Al2Adske & HEks

A Ao A= 6.2%2] FHAMA BE7HA 9] AEAs7T T E o™ =9
33F Ao A 714 29] HBV DNA >2,000 [U/mLE: Azt X5 A] B3t
OF TAUAUE v, Fufo]HAA| 9] AR HA| 2L P 7o
%

A S0 71949 A FA R 7S vy Qe AT A A Q] AL, o2
a S+ 3l 2 HBV Aj&HAlsH

Q
2 A4 94 BAT, o HBVOl thet WS S7HAA 24 o
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B £ AAAE AH8L] Aol FutolH AAE AL
g5to] HBVY| Z41& A8 & "art ek’ AAHE AAAE AHE:
, 7.8%°14 HBV A&/gsts BloH of
F2 AL S 3 Aol A= 398
o] HATE AA|AL} At FutolHAA N RE FAlo AlFT BEY
AT 71t FAES T oZ HBY AZAS o715 st A, 27(0.5%)
oA HBV A&/dste EoH, ol BF gHlo|2 A4S AHZ 583}
A &oxTh ool =, oA FulolHAAE B85k B0l 71AY
HBV DNA =29} 4¥gle] HBV A&/d3l7t B= B97t Rohe $3F A+
Eo| BaElo], AR AAA AMGA] A gutole AR ARgo] S
1:]-.318'319
F oA 12 A FE AR ofe| ST Tt vlHAI ST B A=
U #uke g o] -2-olli= HBV A&/dsto] tigt djolEl 7} otz ot S=7b
A7F G asiet

1. BEZIG Ot ZIHZYE 2tXi0fAf 2E HBV DNAVH HEE Z<2 HI0IHAKE &

2. HBsAg 240! 2tXtoflM 23 HBV DNAZL EZE0|HEtT ZHMZEYUE X2 Al Ol LX
SIHIO[ZAR| £HE 1tk (B1).
3. 117 BYZIE HH0| A= HBsAg SR SX0M 23 etttz A Al Y
M R2E Z8ioh ZMEAE X|= Al BHZIYQ Medet 61RE FolaA 2LEE
oIt (B2).
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e H|o]AFS} H| W= B]o|DF= ZH2F A otEld F4& 15 mL/min,
10 mL/min "|Rto]A] AIThA] 8-S
FGloteld 4L 15 mL/min "|TH1 H9 A= A] =t}

BHZFE A=A A7 A7 solu FHEo] FFE v 4= Qloug Al
Ha ShAL Ag 52 F3ko] g0l Sle A9(E71t AHR0|E
A} 5) ol& gt AAgt oA Aelo] Fasitt E3F ZUE A0 &
7} Y= ElkXEH]o]DFE AR Sl oA E SUEAAE B3t 2
o] " st 4 Qlrt. Bl H|oJARS} H| kX H]o|DFQ] thf It 34f H]i
AollA, 965 A= 717t Bt 4715 olidY] AAFRJARHE0A] o), a8,

BT Ag, Gy, IAEF)7} s 35 Ell=EB[OIDF A go] Hi=X

A Ok 749, WA R ol 2

N

or
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Table 8. Nucleos(t)ide analogues dosage adjustment for adult patients with altered creatinine

clearance
Creatinine clearance (mL/min)* Recommended dose
Nucleoside analogues
Lamivudine
250 100 mg g 24 hours
30-49 100 mg first dose, then 50 mg g 24 hours
15-29 100 mg first dose, then 25 mg q 24 hours
b-14 35 mg first dose, then 15 mg g 24 hours
<5 35 mg first dose, then 10 mg q 24 hours
Telbivudine
250 600 mg g 24 hours
30-49 600 mg g 48 hours
<30 (not requiring dialysis) 600 mg g 72 hours
End-stage renal disease’ 600 mg g 96 hours
Entecavir NA naive Lamivudine refractory/
resistant
250 0.5 mg g 24 hours 1'mg g 24 hours
30-49 0.25mgqg24 hoursor 0.5 mgq 24 hours or
0.5 mg q 48 hours 1'mg q 48 hours
10-29 0.15mgqg24 hoursor 0.3 mg q 24 hours or
0.5mg q 72 hours 1'mgq 72 hours
<10 or hemodialysis" or continuous 0.05mgg24 hoursor 0.1 mgq 24 hours or
ambulatory peritoneal dialysis 0.5mgq 7 days 1mgq 7 days
Nucleotide analogues
Adefovir
>50 10 mg g 24 hours
20-49 10 mg g 48 hours
10-19 10 mg q 72 hours
<10 Not indicated
Hemodialysis " 10 mg q 7 days following dialysis
Besifovir
260 150 mg g 24 hours

68 Korean Association for the Study of the Liver



S5 N3N %2 |

Table 8. Continued

Creatinine clearance (mL/min)* Recommended dose

30-59 150 mg q 48 hours
15-29 150 mg g 96 hours
<15 Not indicated

Tenofovir disoproxil fumarate
>50 300 mg g 24 hours
30-49 300 mg g 48 hours
10-29 300 mg q 72-96 hours
<10 with dialysis” 300 mg q 7 days or after a total of approximately

12 hours of dialysis

<10 without dialysis Not indicated

Tenofovir alafenamide fumarate
>15 25 mg q 24 hours
<15 with dialysis® 25 mg q 24 hours
<15 without dialysis Not indicated

NA, nucleos(t)ide analogue.

*Caloulated using ideal (lean) body weight.

" Administer after hemodialysis.

"Generally once a weekly assuming three hemodialysis sessions a week of approximately 4 hours
duration. Administer following completion of dialysis.

‘Evidence is insufficient.

H[oJAF A 87H Tt A17]50] o St ATh(7IA A the] Aol T S
# \sh 247k -5.0 mL/min®} -0.3 mL/min).*"%* Bgt opy g} Frhg2-o|
AR, 504 o/, oFAIRE QI 714 AEAZHE <90 mL/min)7t
U= 7% HiieH]oDF A E<to] HlieEH|oJAF X|mtE et 7] A tiH] 965
A= o]F ZUE7} o o= rh(Z2t -3.29%2} 1.23%).70%2 wheha] 417]
5 Aol tigt AFJAARI 714 AFEA A 2HE <60 mL/min, Tk, FET
(A% GREAE ot d B >30 mg/g), AAFES(<2.5 mg/dL), 2EE



A o= Gt 18 Y0] Q= 9= Bl EH|0o|DFO] ARE-E T ok= 7o) HE
Attt E3 ATV SHE50] Sl AY A7IH R A EolE
A E ARESHoF Sh= A, 1 9 SUEE AAAE W oAl AREShe
750z o] & &5} H i H]|o|DFETHE FtiAte] GFo] 22 o
2 OFAIE AElsH= Zlo] & dstthFigure 5)."

2715 D ZHhAtell Yol A2 AR EH=3EH|oAF £]of QllE|7HH]ojet
H|A|ZZB]of7} Qltt. QllE|7HH|o]9] 79 EH k- XH|o|DFRET A17]50] H|X|=
FAFol A2 Ao E dBA lom, T ARG 7Fs oA E A ZH] o= A4
AgtollA A 715 Astet YU E A40] QHAAdol tigt BT A= it

=l S} tiF 02 H|A|3LH] 0] 9} B ke I H|o]DFE H| W e t7 |3 7219 34
Aol Al 485 A& 7|7F &3 HA|EH]of ARB<LolA] 7] A Z] ThE] ARLA| o]
& Y2 -0.5 mL/min?l ¥ HieZH]o|DF ARg<ol A= -7.8 mL/
ming HoFQh UL WS|4 HA[LH| o] ARGoflA A8} Y
o[#= 0.33%2} 0.04% HAE HojE WA H e EH|o|DFE ARERH 39 7t
7 0.85%2F 1.29%9] A5 HolFleh.? whebA HA|ZH] ol 417]50]
G5 A v|R = FEFol AE 7019} FARE g A2 Ao md

ot o, WA ZH]o]= IFoteld JAE 15 mL/min U1 -] J4F

Az BEsto] AARAL 288 eherh

T

2) 37E SHOHMAN X5 T L7I5 E= SUE Kot Xt

378 el aA A& F Al7ls Ashy Tk Aokt dAsH
RS hot WA sl 1L o]of wE FHfol# A 3 £8Z S LH(Table 8),
oAl M7 284 of o] diet =7t E 8 steh(Figure 5).

i X H|o]AFS} E i 2 B]o{DF] 34 vlal IO, F FAIE 42 965
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A| 23t o] % AF SAb= 965, U A A= 14475E H e ZH[oJAFE A
Sto] & 2405 7HA] Bl sHGiTh. H e ZH]oIDFE 9657t AHE- & H| 2 H]
oJAF= A2l S B0, Bl EB]o|DFE 14457714 A&t 2 -9-9F H]
WokE WA A] oH] Bt AR o 2e: 4.2 mL/min vs. 0.9 mL/min)
1445 A1 Qo] 47159 342 Bt #H5e o] FY=HAE vzt
7 & 965 A& 5< H| i ZH|[o]DFFOA] H| e EH]o]AFEol| H]sto] T @
o] ZASHAAITE, 965 52 14459] B H|oJAFE Hgsto] A =3t F
240577 TEA A EUEE 2AE0] A5 H HIEHoJAFR A&
o 23} F-olgt Xfo] & ol giokt.
T o2 94 vl A8 W 485 o4} HllEH|o|DFE ARESH SRt
Al HlieZH[OJAFE WA 5HAY B2 H|o|DFE §-A|ot= F2H9] vl A+

Bone disease Renal alteration

- Estimated glomerular filtration rate
<60 mL/min/1.73 m’

« Dipstick proteinuria or urine albumin/
creatinine >30 mg/g

- Low serum phosphate (<2.5 mg/dL)

« Chronic steroid use

« Use of medications that worsen bone
density

+ Osteoporosis or osteopenia

Y

Treatment naive?

Yes No

Entecavir®
Tenofovir AF' <
Besifovir*

Tenofovir AF'

Y

Figure 5. Indications for selecting entecavir, tenofovir alafenamide fumarate or besifovir over
tenofovir disoproxil fumarate. AF, alafenamide fumarate. *Dose was adjusted if creatinine
clearance <50 mL/min, refer to Table 8. "Not indicated if creatinine clearance <15 mL/min
without dialysis. ‘Not indicated if creatinine clearance <15 mL/min.
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oA, BlleXHo]AFE WA5I0] 485 A EAAS Wl 4171 AACIHA] o
] AREA ol 2hg #s}, ZH2E 0.94 mL/min®t -2.74 mL/min) ¥ ZEE A
A@IAA] ] Z2EE 0.66%2F -0.51%, 1.74%} -0.11%)S HoJFict >
#9 oyt tkA] WA wHY BPTMA O R H - EH|o|DFE AMESH 8t
£ g0 g Ay o] FAR9] 4 i Aol Mk 485 A& 7|7t
b =3 H]o]AFZ W73t o] H|:=AEH]o]DF FAZ T A7 5d T EE
o] MAE BAFUAHIIAA] tiu] AR Tg FA4g Wst, 247t 7.3%%
1.9%; 714 U= W3} 22} 1.8%2} 0.2%).%° webA H=XH|o|DF X & %

HEAYSE A7) Ao U BUE ZAE HXH[oJAF Ao g SHE 4 S
Z o2 wotkEch

| A| ] o]} Bl XH|o]DFE H| WS 34 47 Aol A= Bk X H]|o]DF
2 485 A& 7|3t B¢ AREA o] THE HBk= -7.8 mL/minAIRE HIA| LA
o2 WAS ¥ 7} 1445 A75HAS W AFLA A 2HE Wske 0 mL/min&
7|42 o2 SEEQIE H3, Jgolw] UL Wslo] QoA E Hlix
H|o]DF Foktoll A A& 4854 22 -1.12%, -0.62% H3Hs H 3o, H]
Alznjo]& W7 F 7} 485 A RSIAES uf HF, oy U WSl
ZIAX $£EOE TG Hol 7]E HA|EH|o] X =it Folgh 2ozt ¢l
th. o]gjgt MiA|ZH]o] W7 ¥ FUE SHL 7} 1445 X7 FoE §X
E|QIT} % wheba] v BEREY A& 5 Al BRAste] A7) Aot E

ZAL Aol LAY Aol e B AET A9 AL oFA9

72 Korean Association for the Study of the Liver



0.
0.

S Azl X2 |

1. |5 ZaLt STAF 20| QAL 22| YI-0| U= E* =Xz Z78 Hio[2{A
HME 2YY W B ZLH[ODFEC= AE|7H|0], B, ZH|AF, HAIZH|O{7F 4 =
HECH (A1).

2. H..ZLH|OIDFE 5&0t1 U= SXfofM M7IS ALt SRS AAS HO|AL /¥
M0l U= AR X|F 7|YH0)| 2t B ZH|AF, HAIZH|O E= E|7HH|0{2 TSt
g == QUCF (AT).

3. BE %A= FHOtE|H HAS0 ME HHEG 8 ZHS SO 3t (A1).

T3 BBZEA9] ke HiolEAgt 5 Mg Ato]9] Aetgof osto]
0= | oA A= Z2 Fustetany 5ol ofste] WAl AsjE

739 &4 3Kreactivation)?] ¢J3lo] Z7}gtch >

BRI A4S ANtEo 2 v BTl vIeEY] B2 BA
9 3 sl Ao] Bjolq BEAY TAIAEA Aeo] thAl ekt A

< 9Ju|stal, HBsAg FAQ1 399 w4 BE7HE Q] tSHexacerbation of
chronic HBV infection)?} HBsAg 24Jo|HA] anti-HBc YA -2l I}
71 BE7FE 9] At (relapse of past HBV infection) & 714 A&0 & U=
Z= 9t} 30 B210] AL FEZFA(occult HBV infection) 9] AEIE izt
A Ao ofsto] Hio|2A FAlo] A7 = H A HBsAge] thA| &5 = A
FA(reverse seroconversion E seroreversion)0] g = Qr} #1348

g BRHA | ofsh= HBsAg F/dolwA 2% HBV DNAZF 7| A4 %[ H]a}



| ery BYzre 212 S0j=2tel

o] 1008 o4} S7Fsk= A2 Aolstal, A BREE Y] A HBsAg =
JolA FoE UehtAY % HBV DNAZF £ E00A4] 100 1U/mL ©]
Ao E AEHE AFE Yt B AL E Qg HHolA EF
ALT A= 714 3] 34 o/FolA 100 IU/L ooz S71she 492
) o5} 344345

Ag/gste] Hle= vefshAl ERaEgloy, o A 5s Al = B3
Hho]H A BB oA tiF 2 20-50% FE2 dE A Al AehS ] Fetst
QI TRE 1A, S 1t Aol ohE Hiol# o) oJjt 71 5= Hil
Alsfof ettt B2 A TSI 115 IS FRESHAY, vt 1
S 32 Al 5 TRt ATE FJTE IO APl QB ehe W
A A= FAsIete s 5 @3 HBV DNA A& olo] "HY A4 &
97 ALT 450l Hehdth 53] Fdeleta ¥ & A5t e 73
WA AFolut TH2 2T = Qo] I A= AFufjof] AFFFS 71E
c} 399! BP0 ABASIE A& = e YAE ARRE HolHA
A2 A A= A @3 HBV DNA, HBeAg ¥4, ZHMIZW cccDNA, precore/
basal core promoter Ho| 50| 9l oW 43 QX2 A] o £ 7 T
A, A2 A, =2 A9 H ALT 5°l 92, A 8H JAAZEA HY A4
52 A HAY FF E Ax, £EHA|z0|A] F 7] o]4] 5ol 3L
o} BE7HE A 9] et Heisto] getsstayAel £5 9 Fr
29| ol A9} Zro] AL (HE/IS} YA T 10% o), SH-AT-(AZ
g%} A= 1-10%) S AL/ e A= 1% vvho g BRd
9ITHTable 9) 31635335
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Table 9. Risk of hepatitis B reactivation associated with immune-related therapies

Risk of reactivation Immune-related therapies

HBsAg-positive

High risk (>10%)  B-cell depleting agents (rituximab, ofatumumab, natalizumab, alemtuzumab,
ibritumomab and obinutuzumab)
A human immunoglobulin G1 monoclonal antibody targeting CD38-
expressing cells (daratumumab)*

High-dose corticosteroids (prednisone >20 mg/day, >4-week)

Anthracycline derivatives (doxorubicin, daunorubicin and epirubicin)

More potent TNFa inhibitors (infliximab, adalimumab, certolizumab and
golimumab)

Local therapy for HCC (TACE)
Chimeric Antigen Receptor (CAR) T cell therapy*

Moderate risk Cytotoxic systemic chemotherapies other than anthracycline derivatives

(1-10%) Moderate~dose corticosteroids (prednisone 10-20 mg/day, >4-week)
Less potent TNF-a inhibitors (etanercept)
Cytokine-based therapies (abatacept, ustekinumab, mogamulizumab,
natalizumab, vedolizumab, secukinumab*, tofacitinib* baricitinib* and
guselkumab®)

Immunophilin inhibitors (cyclosporine)

mTOR inhibitors (everolimus*, temsirolimus*)

Tyrosine-kinase inhibitors (osimertinib, imatinib, nilotinib, gefitinib, dasatinib®,
erlotinib, afatinib, ibrutinib*, idelalisib*, palbociclib* and ribociclib*)

Proteasome inhibitors (bortezomib)

Histone deacetylase inhibitors

Immune Checkpoint Inhibitors (ICls) (pembrolizumab, nivolumab,
atezolizumab, durvalumab)

Low risk (<1%)  Antimetabolites, azathioprine, 6-mercaptopurine, methotrexate,
mycophenolate mofetil, leflunomide, hydroxychloroguine, hydroxyurea®,
immunomodulatory drugs (thalidomide, lenalidomide and pomalidomide)*

Low-dose corticosteroids (prednisone <10 mg/day)
Intra-articular steroid injections (extremely low risk)

HBsAg-negative/anti-HBc-positive

High risk (>10%)  B-cell depleting agents (rituximab, ofatumumab, natalizumab, alemtuzumab,
ibritumomab and obinutuzumab)
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Table 9. Continued

Risk of reactivation Immune-related therapies
Moderate risk High-dose corticosteroids (prednisone >20 mg/day, >4-week)
(1-10%) Anthracycline derivatives (doxorubicin, daunorubicin and epirubicin)
More potent TNFa inhibitors (infliximab, adalimumab, certolizumab and
golimumab)

Cytotoxic systemic chemotherapies other than anthracycline derivatives

Cytokine-based therapies (abatacept, ustekinumab, mogamulizumab,
natalizumab, vedolizumab, secukinumab*, tofacitinib* baricitinib* and
guselkumab®)

Immunophilin inhibitors (cyclosporine)

mTOR inhibitors (everolimus*, temsirolimus*)

Tyrosine-kinase inhibitors (osimertinib, imatinib, nilotinib, gefitinib,
dasatinib*, erlotinib, afatinib, ibrutinib*, idelalisib*, palbociclib* and
ribociclib*)

Proteasome inhibitors (bortezomib)

A human immunoglobulin G monoclonal antibody targeting CD38-
expressing cells (daratumumab)*

Histone deacetylase inhibitors

Low risk (<1%)  Moderate-dose (prednisone 10-20 mg/day), low-dose (prednisone <10
mg/day) corticosteroids

Antimetabolites, azathioprine, 6-mercaptopurine, methotrexate,
mycophenolate mofetil, leflunomide, hydroxychloroquine, hydroxyurea®,
immunomodulatory drugs (thalidomide, lenalidomide and pomalidomide)*

ICls (pembrolizumab, nivolumab, atezolizumab, durvalumab)

CART cell therapy*

316

Note: Modified from Loomba and Liang.
Abbreviations: HBsAg, hepatitis B surface antigen; TNFa, tumor necrosis factor-alpha; HCC,
hepatocellular carcinoma; TACE, transarterial chemoembolization; mTOR, mammalian target of
rapamycin; HBc, hepatitis B core.

*For some immune-related therapies, the evidence for risk of HBV reactivation is insufficient.

2) AZZ A 7|E} MR S X2 A BHZIH| XHEESt

HILF I A= Al BITA Aot 24-67%7H4] &3] EAs= AL

2 HuE3 e, ol HEFoIA AREE s FFRHAE = A 28
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2 907 ¥ Y o

i)
ot
llil

Z 3kx50] ARl H|oto] HBsAg
H{E0| ¥ o= Fi #Ho Ao g HOILH3H53 gxzol A7
oA AHZo|E AA|e} A &3] & Fo= = rituximab AE/2H9]

9IS = ol Ao g IR YrE I Rituximab A F= HBsAg

0

7+99] AEAste] YAdL =0l M (relative risk [RR], 2.14; 95% AF7L,
1.42-3.22) 53], HBsAg &7/3/anti-HBc ¥4 A A% rituximab& A
Boh= A9 ARESHA] g 9ol Hste] AEgste] Ay AP =Tt w9t
THRR, 5.52).° Rituximab A &2 ¥ JILZF RS0 tigt 35F &
Toll A BYZ+Y AEAdSh= HBsAg B SAtollA 27.8% %05 o] gt
ojgA A gE W oA o RO LH22.9% [32/140] vs. 59.1% [13/22];
P<0.001), A3 Futol# A A gofl= B8kl 20% o1 AEAet =
Atk HBsAg 24/anti-HBc F43Q] EAtol A& BYZH AEAsh= ot &
F AT E 2.4%2 FYAT P! HT WiEHE Aol rEH M AFo)A
E 17%2, 3F AFAE 7%= UrE}kIE}.W E3F HBsAg &73/anti-HBc
QFAJo)HA] rituximab-CHOP (R-CHOP) &<t A5 E Hhe 2 nx sixs
of thet Mg T Aol BE2HA st ofet 1o o 7t
oFsk7} &5] HABSHTH10.4 9 6.4 per 100 person-year). ©] A-olA]
HBsAg % 8% HBV DNAS] 57147l BYE P} BT AL/t Al 52
Q1 FufolY A Mg hEE oA 7hsstl o, 2Heo] ofske H97t 3l
o, 3] HBsAge] A&@AsH= 397t BEY oA 78439 7H8 S8%
A EATH100% vs. 28%).>* Rituximab 2|7 Alof| o4} glo]d A 7S
St 23} oHA] ok ol A BRI s oJul Sl Akol7t 9l
TH(13.3% vs. 60%).%** 3t I A Z(R-CHOP)E &7] Hof Bg7Hgol o

i
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g AEAARE TAPZl Hetet] o AAH o g Agst= o] BRIHA
o] st AP EE 108714 Zoln BAH L BEE o]5o] YA
ol AAl= 2hr| o] 71 wol ARGE QAL AE7H|o] ARgLoflA] 2t
o5y ARgE T ofu] Q1A BRTHE AEAdSHEo] Wokth6.3% vs. 39.3%;
P<0.05). Fkoll AlgE T2 Mg iRt AFolA rituximab A& A]
W2 H=R2Ho]DFE Foigt oA BELY AT 0%F o o
2 A 25 5HA] &ord FolME 10.7% (P=0.091)Z H 15}t

1 9 G BollA 2EBAEol4] H 19| Pt A BE HH= A9
= Aggsto] o] &} Bo] 2@mAxol4] M 1] et A
25 51 Q& TAH= HBsAg 4991 491 HBsAg &/9/anti-HBc 449
Ql S BE {HA Aulo] 2 Fulo|g AA| 75 AlPsHe Zlo] Aud
ok Fof AglofA] §S oA Xzt Pt A= Alof BEA Y] A7 U=
SRt A 2R3t A 7HE|ol 2 A A 8E 519l o BEES A
Qe FOl5HA W& 4= Ik ghi, 2 ok S Aol whE ok

24507 daratumumab (anti-CD38) X &S A|et 937 2] HBsAg =
3 BAES BAHAS o, BEHE AZ/Ist 689 SRt A LSt
™(6.5%, 6/93) HBsAg 2/3/anti-HBc %491 SAHS BA5191S wof=
12.5% (3/29)E % w2 AP=E Hch. T3 BYH AEgsht By
3 BE FRpol|lA] Futol A oFA M| & 5L SHEI O T Y
o] dAjsto] Algoetgl7lel F2)7t 8 a5t}

olr

|

flo
o)

=
n

41-70%2] &2 RIE=E HoleH, ol 8% A= dAlE0] ALETFRE A

FII‘
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|5, anthracycline AlE FLALt AE|20]=9] A8} TH0] 9l Ao
2 Y7 P A Ro|E A4l WY AR ofye} 244 o0& HBV
9] 412 S5t A2} YHE wol= Aoz dHA Aot FReREt
ofyel, WY JAAE 134 ARARE ARESHe HYF & 79 11 dolA
A2 Futo|HAAAE AHESHE FF A& 5 B A/t FF A=
THEE R Y Z o g Bk
4) @359 YHA0|Lt FOIEIA Rt S HY HH X2 A| BHZIH 1&gt
A5 Aoy FotelA Aol AREE= TNF JAA (infliximab,
etanercept, adalimumab &) kA9 ARE Alof|= B &S 7}
S0 BaEn 7 A5 AAge] M 7o) AMEElE TNF JAAS 73
% BYZHAS] A2/dek= HBsAg T4 BAOIA 22.5-39%, HBsAg =73/
anti-HBc §/3%1 4% 5%0llA Aygtctal B usiet. ™ Fobel A 2gke]
A 7o) ARE-E= TNF 2AIA 2 disease-modifying antirheumatic drug
(DMARD)®] 7% BgztA2] A&/dsh= HBsAg ¥4 SAtollA 12.3% &
Attt Bustet ™ thg AFolA= HBsAg 4 EAtlld = 39%,
anti-HBcWH FAQ1 A-9+= 5%01A TSR OH, o4 FutolzA A&
£ T AF FYsHA ARdeteo] WaS Ealgk v ITh23% vs. 62%,
P=0.003)."% Fule|A Ao 2 XgHke S-S O R 3t HEHE A
A= BB A3 HBsAg 78 SHAtoll Al 14.6%00141 A8 sHRLaL, oflw
2 oA RS T A 9.0%2 Wobxth® I8y TNF A4 A=
oA = ABAekEo] WobAl= B3-S BH2H4.4% vs. 15.6%, P=0.05),
DMARD A &7-olA1& §-203t Zpo]7t T = A] QkeH27.1% vs. 22.4%).%
HERZ Aol Z2od 59 o]dAo] frolsHA &2 Ayt HidE Zor
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t}. 22 Ao A anti-HBcRF 49l
1=13
E

a
I'.E
oolI

1A X|= Al BEZIHS| S 245t

] anti-PD-1 (nivolumab)°]4 anti-CTLA4 (ipilimumab)¥ 22 #
AHE JAA (immune checkpoint inhibitor)7} 7F4S E§SE o &
oA AREE I QUeh HE o] 1Y 9 4R HEF BRE dAe
FYPE T Aol W2, HATHE JAA F ARE w2 A
©] 0.14% (5/3.465), HBsAg ¥/ 49| 1.0% (5/511), HBsAg =73 &4
9] 0% (0/2.954)°14 BBZtH ALgst7t TAEQUet. o4 gufol2|A of
Al Bl A= 0.4% (2/464), HIFATNA= 6.4% (3/47)S] BEHA A
S BEE UG AARE AAA] FL A=A BRI A5
= EEAR HBsAg 38 At A= o4 toleA XwE 18 4= A
o}, thoFet T A A|A % pembrolizumabe] BEZFY Aj&Asket -2
g ABEAE EYo] RUEAE CAR-T HZZ A 73Eke 899 dof
o SIS B 39k ATolA HBsAg BAIQl 19999 Ak Aglo] o3
o2 dig7hulolg B85t 1%¥(5.3%)°141 HBV A&t} 2Ayatelct.
24 HBsAg =7, anti-HBc %0 A= 379 5 2750049k o4
02 A 7ol & B85l E E-Fotal HBV AE/dshe Tk x| sk
o HBsAg 24, anti-HBc £4191 S-S 33 % oMt ofibz] 3uf
ol AA|E Folutz] gkot HBV Al&dsh= A5 WA¥shA] ghotrt. whet
A CAR-T A= HBsAg /<1 SAtol A= SRl o] flel=s B
d 0= dZE o] did gutolHAad E-go] Yo Fog wEc
ol X mAe}t Tste] BEHA F4 Aste] 7hs/dell tigt =7t glout

HU

fl

rO

¢
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bR FA AT FEIA B AT FF P Fulolel s A2 1Y
of gt o]t Bt

6) OI4X SHto|HA X|Zo| A R & AIH

e
A B AT AT 7

l

5 21

o= aifo] RAlHET FQa511, o] fJote] WY A &2 Jusieta
7 HBsAg ¥ anti-HBcQ] AE XA} " g5ttt 3+4 HBV 79 SA7}
749-(HBsAg <73, anti-HBc &)= HBV 4SS i 4 Utk
HBsAg 43?1 49, 8% HBV DNA©| BAglo] o3 guto|AA1E
ojsl= Zlo] AREH, 4 HBV DNAZF A5317|5 7|the] Foists A
ofuzt WY A 52 et A= Al T E= FU A= AR 7Y

Eoj=2 A&sH= Ao] § @ntA Qo] Ky E Qi) 377387389 ojulA] glujo]g
A g59] F& AHL o]2H o2 WA A} S| FEE AH7A] &
A &5l Aol vl oy, @7 S5 S BEs] ANT &

E3woth. I AR T2 F oF 3ME A AEH Hulid FoiE S
ol
ol

rr

o

[> r_>.i

il

o
7

rr

ot

m}r

1 53], & A % HBV DNA7} &2
SHigEe] Eag v ek 2 uE bt

2A g7 G5 dis ol gutolgAA] ol 7|2hE v BRHE Y
A7 & A 2 Zo] A TG o]F Hlo| A A4S B HHY
2 9ot J8y A& 4 % HBV DNAS} 7851 It A= 2 F 671Y
ol ATt Tol = ALASHE HAE T glo] Fo5 a3ttt wheha] oA

O o

[©)

it

utolels A2 $E AR Ha UG AR F NS FA0F bl ot
sjote o] giumel whet QARS Tealok sk B3 rituximab EFHE

A AR A AT Pl A A2 TRe I AR TEF FHA 127
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Az o Agsiol A48T AL AR ek o PujolHA ARE

SR Tl Ha 1249 o4 A ool tstel Was| WAY Wast

SHH, BEZtA 9 Ak dAl 71Tt vhel o] HBsAgol ¥4 4
Q-8 otya}l HBsAg 24°1HA anti-HBc7F FA Y o= TAyst 4 gl
ol 95 a3ttt 53], "9 oA 2HstoA= anti-HBcT 44d<l
E0°] anti-HBc®} anti-HBs 25 /3¢ SA=HT BRI A&/t 9
Fre7b ek mEkd HBsAg 24018 A anti-HBc7F $41Q A7t
rituximab& Z33t ATE SPAL WY A ZRIHA|IEO|4] T AT
of FgE Holle AEAGSHEL 10% o2 HiE I 9lo] HBV D
HAE oFU HBsAg EH A ofFof] AJtglo] o4 FufolgA =g 1L
5= Zlo] Wasitt, ghH, FolA YLFOZ rituximabS S T

A 725 92 HBsAg 24, HBcAb FAQA IS 422 anti-HBs 97}
o} BFZHE A& AP B4 AFolAl= anti-HBs F7PF =2
(>100 1U/mL) 4% BRI A48t APt ket ol=et 3% 479
Aol A= HBV DNA 5Z HU5| ¥astHA B0l Ae/date Al
o ZZt& o2 FutolP A XRE Aol AFE ALd) & £k Itk ” &
AeFsta o] SOl AT Y A-9olli= HBsAg¥t HBV DNAS
A AR 5 52 AR TR F F71401-3714 114) 25 RYUE st A&
35t Al A B85 AR

—

rk&“
>

A

D>

7) X2 %A
o qeolei X EARE euldo] 7H) de) dE oA BF
3} gk SAOA YEE FAS PO AWH FA9) tx AT A
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st A, AP & FosHA 29 & 9ol F GEA ek eI
I8y R gL o A& Aok W/gdo] HilE L §lo] £o 7]|zto] 4
RO 2 A== 35 WAHES Atsto]

g G ar} It P G Ao R o T5F o)A qlE|7HH|of FoF
0] Zu|FH Foko] H|ste] HBV AZAJstE Qe 1+ et X5 S
(chemotherapy disruption) 9] ¥1%=7} §-2]51A Wk2-S H sk vt I
o7 YLFOoE R-CHOP F A= S AT 12199 S tigo= <l
El7H]o] Tt (n=61)3} R FoFH(n=60)2& o] Bt F-4-9
iz AFollA BRI A&g2H4% vs. 18%, P=0.001)17t o} BY
7+ stz Qg e A& FHE(1% vs. 11%, P=0.002) HolA AE7H]
o] FOoF0] o] E9kt}* HeHE oA = AE 7o} X|gto] hu|
d A zato] v|ste] BEEY MBS Ao g o= A og gRly

ATE” oA 1PAT Y2F SOo8 Fok N wE e v BENE &
.]

A AAZH HBeAg ¥4, @3 HBV DNA, &9 7 52 ERIsto] ol&
v O 2 =S e Brloks A g /Wl & ot o] AolhE
TI9F oA dEl7hlof 7L ghnlRd oyt Hujdo] vlsto] ot antrt £
o TRIBHATE Tt thi o] oia x50l et ATe YEF A}
HFo 2 APE|Gon R ofe] 1S xelote] YFH, Fo A7 oA

& AEet ol ad] 9 Xz 7k SOl B A A7k Washe, &

o
o2

il

e,

R
9
l
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~
j,;
2
(e}
Hu
_|q
2
ot
r>~
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e,

POV
o
1
)
A\
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o
=
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1=
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fr

2 3F 55F Ao A AE7H] o7 (n=66)] H|5te] Bl EH]oJAFH(n=11)<
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| ery BYzre 212 S0j=2tel

S AKeE HBV DNA Z4 &3K-2.83+1.45 log IU/mL vs. -3.05+2.47 log
[U/mL; P=0.857) & F+-ARF HBV EHEE(78.8 vs. 90.9%; P=0.681)& E 3
o, A7)%59] Aot SHAAE F-2J5t 2to] 7k §1ATH-0.62+11.2 mL/min/
1.73 m’ vs. -3.67+13.2 mL/min/1.73 m* P=0.291).”"' w}etA] |13 H]o]
AFIE o 537} 231 QPASE AR ajE &= Glot. wA|®H| ol g% b
o|e{7} F astrt. sA|YE oFA| 9] £

Ab Ao AL A&e] Aol Sl 7B lgE utelB s A=A

A &Hr.

1. HBV Z¢ 057} SQIL|X| 42 22 HY Ax|/E
HBcE ZAtotll, & 5 ofLt Ol 2ol A2 ™ H

2. HBsAg ¥40|7{Lt HBV DNA7} ZEE= 22 HY H/AststQ Albat S
S2 Al Mof oA SH0[HA X|ES AXBICH (A1), SHIO|ZHAHE X HBV
DNA, HY dx|/gstetee| 2 U 7|7H AM7| A
o= 12{5t0] AE|7HH|0f, H|'=2H|Of(AF E= DF)
HH|O{= Tagh 4= QlCt (C1).

3. HBsAg 2 % HBV DNA 2ZZ0|1 anti-HBc7t Y01 A QST ME B A
Hl/eLsIste M |2 £0| &4 HBsAgZ HBV DNAZ TLIE{2I5HH, HBV KAt}
Hiiist A SHI0|ZA XIZS ARSIt (A1). £3, rituximabs &8st B-cell depleting
agentsE AEst= 2200z AH| F02 SA|0]| SHI0[2{A X|ZE ARSI (B1).

4. 0L FHOIHAKN BE= HY AN/SASSRY T8 T HA 6717 XS5
rituximabs Z8t5t B-cell depleting agentsE At25k= 42 X2 32 $ |4 1274
2 0|4 ALBSLCE (B1).

oo
ol
18k
FO

8 AIZt M HBsAg X anti-

og)
<
o
=
>
i
oy 4
=
ro
il
=

5. OIUX H0|2HA X2 5 U X2 T X HBV DNAS B7|MQ=Z TLIESHL (A1).

84 Korean Association for the Study of the Liver



S5 N3N %2 |

D MO

moll

Fojgtoz x@mA X040 Wash w4 BETY BAEL SutE
of A} vl Tgere] sstayon Qlsto] 477t Wl oA Aefol
so|A] Hjn o= BRI AT ATL oln] B o3-S 2T

o} 02405 mhaba WE 2P WA Eo4] £FAEL o]4] A HBsAg, anti-HBc,
anti-HBs AANS Al3)stofof gttt HBsAg YFAd/anti-HBc ¥4 = HBsAg
2/ /anti-HBc ¥A4Q! =2 anti-HBs ofF-of 3Aglo] HBV DNA 4
FHARE Attt BE A9t $Ab= HBV 4% 3% B3 AHHE
= At anti-HBs 97Fs 54 W&t 55 9 A7} 2EEA|3E0]4]
= W2 HBsAg G4 FeslAtoll thgt Afi 3F A-50lA 6-127147t o
WA ZlRd A 5s B A2} RIEE {osHA AAaAZTHE-10%
vs. 45-50%).%74 o= qlg7e|o] 27| tigt AFEC] HiH =T
HBsAg ¥4 58 ZEEA|E0]2] SR04 Y A A& F4 & 6714
7HA] oA gutol A A5 E AP SAES o4 F 2471E7t o
o 33 Aol A BRI A AEEekeS SR dS FofihZ ghajof|A
24%, AE|7HH] o) Fofih-2 SR A= 2%E K153 om, X HEHEA]
NN = BHZHE A5t Ao A dE7Heole] Z-8AJ0] ASH At

A BPHH 2EHA| 0] oAt A = BEIHA A& dStrt RISt
6278°] HBsAg &7, anti-HBc ¥/J9| 5 2ERA|Zo4 S T2 £
£ 4853 3 A% A ZIE AFoIA 28 A ABIoE2 40.8%= K
WEFACE SEluet A BRI SRR 5 2ERA|R0]Y] FERbE F
IRk 78707t A% 3 Aol BRI A2 EE 2.6% (3/114)
& Hysilon, 4% 2107t 4% & o8 3¢ AFolAe o] &

F
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7THERE oA FEbolH A A5 E 2 9678 2] SR} F 4GOI, el A

AlS SopiA] ke 21999 B 5 8ol 4 BYZIE AR Byt

o}, 0840 FA71A] B g P ATE0] 9J5HH HBsAg 24, anti-HBc ¥4
Q5% XYLA|xo|4] ERLe] - BYZHH ] AEASt 5 w2 A E
°] 10.5-43.0%= % HIHstE 2 offa] Futo]H AR E Fojdh= Zlo] g

Gotet. 0 of g rto|EEtRlEofA 2ERAEO]4] FR F 6-187/1L7HA] o
A ol A ARE FAISHES ThfstAl WSk o] oF] SLE 7]
O QloLplitIs IRl 3 Ato] w2 ZYRA|Eo|4 T 5-7H7HA]
= BTG A ALH oR BuEeh 0N meb 2 A o]4]
& T8 T A Fafola Azt A7 fASH o] T Ao
SEv 5 oA Fufola A7 S AR T o @we AT &
o7} B asieh

HBsAg /4% =& 1@47] o4 9l 2 RA|L|4] $ERE2 o4}
A A Futol A ARE AlYshe, F7IZe] A8t astne e
7Hi|of 22 El=XB|o{DFE 02 ME3it}, Bl EH|OJAF Ex H]A]
Zulol: FF Hlo|E|7t astAwt Ao 5L 1T uf, 53] A7|s
A AL Agto] AU Ao 3ol Y A oA FHfolA A&
A= <IE7hulo], Bl EH]oJAF Ei= WA EH|oj7} A H oz obadt A
d Ao = &t

ﬁN

i
£

i
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S8 J=oiMel Xz

rol-

1. BE ZYEDMEO0|A &3 X= 0|4 M HBsAg, anti-HBc, anti—-HBs ZAIS AT}

(A1).
2. HBsAg %M /anti-HBc ¥4 = HBsAg 24 /anti-HBc Y40l StXt= anti-HBs
0f520]| 2t7|210] HBV DNA HZZAAIS AIHSICE (B1).

3. DE oMot SiXt= HBsAg 24, anti-HBs S491 AL B o
anti-HBs S7t2 £8 &St & Lt (C1).

4, HBsAg ¥4 = HBV DNA Y401 ZE ZETMIOA £5|K= 0|A 1k S| o
o SHH0[ZHA X|ZE AIFSITH (A1), &7|Zto| X|27t Lot 2 SHi0|2AKE S
HBV DNA, HY AR Z= 3 7|2t M7|S AL SCHAL Eet SS SO 1
St0] QUE|7HH[Of, EI\=XZH|O{(AF = DRE RMHOZ MEiSHY (B1), HIAIZH|OE
g 4= AUCH(C1).

5. HBsAg S4 2 HBV DNA 2Z£0| 1 anti-HBc7t LAQ1 ZHDM|ZEOA! £5)|Kt=
O| AL} S| OfESA SHHIO|HA X|BE A|ZFSHTE (B1).

[ae

FHHA|

i S

fjo

H&ola

0!

=
o

=
=

6. OIYX HIO[2A Xz= ZHDMEOIA £ &4 12702 O RXIBHT} (B1).

Al o] st
l-4‘.144,416,417 2;1
Hll=ZB|oJAFR W73te] Fofstgle
7158 & HEEHQItH= AylEo] 9o, W H|oJAF7} Al

r>~
¥
g,
i
N
o
N
N



| ory Bzigt 12 spojcatel

A, FARIRR: BHsto] dt BRI Mo FRReo) A8 Fo|1x 8
£ AESo] B o AMHoIH AFHLLE S o] AN A7g %
dlole| ARl A4 BESIEA BRI WAZREAL o)A 4T FL
(79-19) A8 T FARAL W, BILY AL 0-13% A2 2 B
w5t &

ﬂd
o
i
s,a
m%
1o
ol
3
lv
ii
o)
>
U:J
oflt
)
of
=
Jﬁ‘
i
KU
il
r
o

gl

57t £X) 92 A0 oAlElE D] AL WA EE A7) BETE
o WoZgEela} A8 3HHlo]a| A4 W& Eolr} 1 g 5} 128430
HBsAg 24 /anti-HBc 9/499] Zoj7he BaTHIe] ABAIS Alxlsle

JHio|B & ZHo]4] & BRI ABekE 4o TS s, 414
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7} HBsAg +7/3/anti-HBc ¥R FA=RE 7ho]4]S k= 3¢ BE7H
IYES AHS] BETH Hiel2Aof tigt H e Aol whet 10-80%71HA]
cheFstA HaE ek BYHA BB EL SR BYEdol i o]
Q= H(anti-HBs 24, anti-HBc 24)) 47.8%% 7F &1, anti-HBs?}
anti-HBc7F 2% 49 A9 1.4%2 7F vt 2 2827} anti-HBs <
A, anti-HBc A9 9= 13.1%91, BEZHI0] tist wiAle 535 HdS
FAIe B(anti-HBs %4, anti-HBc 24)) 9.7%%tt. Anti-HBc 4R
SOZEE 7lo]4lS Hhi= HBsAg 4491 SAtollA] o] gafola] A4
Fol= BEE A ES A Bt BTl tigt W o] gl A%
(anti-HBs 24, anti-HBc 24)) 47.8%°1A 12%Z, anti-HBc %A4Ql 3%
15.2%°01A4 3.4%=, BRZtAC] thet WAE B WS B3 4 -(anti-

o

Anti-HBc (+) donors

v

HBsAg (+) recipients HBsAg (-) recipients

v v y v y
NA + HBIG Anti-HBc () Anti-HBc (+) Anti-HBc () Anti-HBc (+)

Anti-HBs (-) Anti-HBs () Anti-HBs (+) Anti-HBs (+)
Reactivation rate of | 47.8% | | 13.1% | | 9.7% | | 1.4% |

HBV without
antiviral prophylaxis*

\4 \ \4 \

Treatment No treatment

NA NA NA or
NA

Figure 6. Strategies after liver transplantation in patients receiving anti-HBc-positive liver graft.
Anti-HBc, antibody to HBcAg; HBsAg, hepatitis B surface antigen; NA, nucleos(t)ide analogue;
HBIG, hepatitis B immunoglobulin; anti-HBs, antibody to HBsAg; HBV, hepatitis B virus. *Pooled

data from the study by Cholongitas et al.'
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HBs ¥4, anti-HBc 24) 9.7%° 4 0%z 24 9ivh ! whebA], anti-HBc
Qe oI RIE 710|141 Y TR BYTH Hho]2lAo] digt Wed 4t
gioll whet A= ARSI dtth(Figure 6). A& FHO|HAAE AR
AL 5& T 15T o e AZe}e A&H0e §A3} Anti-HBse}
anti-HBc7} H5 /<1 EApol|A] gtol2|A A =E SHA] ot E=A9
galME B @77 o Basio) wlg-mabHolH $4e ahulzdo) /%
o] ARgE|o] SA|qh 4 5 Qg7 o], §wHH]o|DF, |l EH|oJAF
o e Fulolel2 B} 94t OS] ALgo] FlfEct,

1. BRI BAPL 2I01AIS WA B FQ, BEZIY T XIS Sisto 278 Fujoj21A
At BEZIY Bo2RER Wae S HAIC (1)
- Tol SIFTIH S ZL(ZI0J4] HAI HBY DNA SA)= SR &0| 52 &
HIOIIATIE XI4 285121M BHZIY BIOZ2 RIS e 712t A8 3 FXIa)
Lt MZ3IRI 848 49Ut (B1)

- THEol QST =2 AR(ZH0[Al HA| HBV DNAZL A, HDV SA|ZS, &HL0|
AKX 28 £8T7t EX| %S A2 Ol&El= BHAp)

—
= 4T oo
He0] 2 SHI0[ZARI BHZI B3R E HEeHs HAC (B1).

2. 20|14 = HIORA X|2= MVIS Zal SHAL Het S5 SYHCZ 121510 HiO|
A AX210] Lot | LHGO| X2 AE|7H|, Bl E=
o=z MENSI (B1), HIAIZH|O = L1248 = QUCF (CT).

3. Anti-HBc g2l SOAZRE ZI0|AS E= HBsAg S92 EXtel E2, B
HEO[2{ A0 CHSt T SEHOY Dhet BYZHE RME0| F2tE + QU2 (Flgure 6), Ol0f|
w2t Z7-8 HI0[2{AK X5 S AIRYSHTH (B1).

L=
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0.
0.

RE 719 A7 o4 £EAES BEHY W EARHHBsAg, anti-
HBc, anti-HBs)oll Hiet HARE otof gttt o] § B &A= ALT,
HBV DNA AL oM 1H-R3F A5 B7ishal M HS 175 gelsliof
St HBsAg 73 Alol4] 8lAh= AI52]Q1 vlol 2] Z/dolu AjlE/d st
o] 331 7S U g e )

M| &} 40 B Putol2 AA| Abgo] HHSHE FHEEE A4 0]4] o]
3 B3 Hol#A AZAgst f9e 2A WEglon, AEe: w4 21
S| Qe 9748 wpeba], BRI SRV 7k9] gAY 0]4]S Wk wofi= o] 4]
ol o]t FAlo BT-E FHOIHAAIE Foisfjof jitt. Hio]# A A]
a7 AFEstal yiAdo] A2 dlE|7H] o], H|=3LB]o|DF, H|:=EH|oJAFE 3L
e 4= 9lem, A7]E Zol7t 92 Ee= ERtollA = AE7HE] o] 9} H| 3]
OJAFE Ao g AduRitt. aubAQl oY A A7 o] =)o = Qlsto]

ri
re
f
o
o,
o\
|o
il
o
ot
>
g,
i
o
4
10

5 BBUY U B DAL S S A 0 ENE BRSO
1G] 0|42 W R FRSHAOH, Aol Aol HEH F9E] 1
TR Tt B DR S AR 1FHS L vk 2
B1% BAHEOIA 197 0|4 Fof RHHe] WS 4 glong, A, A
%, W 5 ThE 4719 18 FA] o) 4Bl e ned 5 gt

HBsAg &7, anti-HBc ¥/3%] FoIA2HEH FA=E 492 anti-HBs &
7, anti-HBc G4 F3lAtofl A o] 4] o]% A& ste]= F9= the o+ U
o}, HBsAg =73, anti-HBc ¥4dQ1 A1 o]4] o2 R BEZIdo] AE

o] A17o]4] T 4827} HBsAg FH0| &= -9+ 0-3%= ¢ 2A 2L
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Hh 4" Anti-HBs 24, anti-HBc F4%1 413 0]4] 571of|A] 0]4] o]
BHZHA A2 0-12%7H4] thagretd], ™ S5)219] BE7Hdol of
e Aefoll wt anti-HBe G4, anti-HBs 242 4%(5.6-12.0%)7}
anti-HBc ¥4, anti-HBs ¥/ 4-9(1.1-2.7%) =t F2lsHA A8/ dske
| E=ohe AabEo] B E Qe 5255 waka] HBsAg 24, anti-HBc %
3Rl 187%47] o]4] 38Rt o] & BETE AL AAIsH] fIste] A7

©2 HBsAg ¥4 oJRE HARIY, HBsAge] HEE= 4%, 478 4t
ol AA|Ql Me7HH] o], H| = 2EB|ODF, H| - EH|0JAFE Foigitt,

o

ot

[©)

J>~!

A

1. BE Zt9| T8X7| 04l £5{|AH= 0|4l M HBsAg, anti-HBc, anti-HBs ZAIS Al
St (A1)

2. HBsAg ¥ &= HBV DNA Q1 7tQ| THZ7| O|Al 5Ktz O|Alat A O 4]
SHI0[2A XSS AIMSICH (A1). H7I7te] X271 HQSIEZE MV|s ALt SHAL

28 5SS SEHOZ 112010 BO|2{A AKZ0| Z=otl AR LiQ0] M2 AE|7H|
Of, Elle ZH|O{(AF Ei= DF)E QMO 2 HEGI Y (B1), HIAIRH|0E 12igt 4 ATt
C1).

3. HBsAg &4 % HBV DNA 2Z&0| 1 anti-HBc ¥4Q1 7tQ| T3%7| 0|4 25)|kt=
0|41 & BHZIHL MLS ZAIGH | I5HH H7|XQl X0 T35 (B1).

—
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$2Uhete] HBV-HCV S84 9GS oF 1.5-2.4%2 A% HCv
1=

FEggel Ak 49 1 93 WA L AR o st 13wF, v

A 74738E d 7eke] A 9Jgdo] Ak S HRV-HCV $E4¢ sx}
oA FHtolg|A A& A ZHzrof tigt HBV DNASF HCV RNAE AARRE
t}. HCV RNAZ}F @F/4dold, HCVoll tisgh ol A X =& A|Zstct. HBV

DNA7Z} /o], BE7el tidt A8+ HBV ©54dT} 5YUskA ALT
HBV DNA, ZHH35 575 2Rlstal 7te|=etelo] waKFigure 3) A1 =3t
.

HBV-HCV 3549 3A}ollA4] HCV gHtolg|A X =&= HBV DNA 5=
Z#S & ek HEHEA] 23t HCV 378 Futel#|AA|l direct acting
antivirals (DAA) £0] & 4-1230] 14.1%2] EAof|A HBV DNAZ} A&

HEEHAY S7H6IAoH, ALT 455 B9e &4 19 %E 12.2%004 Uet
ot wEkA], HBV-HCV 3249 $3k= HCV gutolgiaA] A8 & 9
A7 T2 F ALT9 HBV DNAE 47|14 0= FAksto] BRIt A&/t
NS HYEFfof gt g HCV Futold 24| X2 Al Ao A BY
Ztdo] A& o 4%, HBVOl tigt PutolgA X785 Al&Rict 24 W
T E 79ke] A o] Qs StollAls BRTHE Algdstol mhE 7hR A 9]
Aol 7] miizol HCV @Htel2i2 2|zt 97 HBV fHfold A A28 1L
#HT 4 I} HBV 478 utol#2A1E <lE7hi] o], X H]o|DF,
Hi-XH|JAFS 9AZ o8 w3ttt HBV A& FHlo|d A (AE 7]
o], Bl:=ZH|o]DF, H|:=EH]oJAR)2} HCV 47§ o] AA(DAA) Ato]
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o= o OF2 ZF JEAGol Gl O vehgrh. Teiut HBYV-HCV-
HIV 413 7] Hol gutolel s oS Aea tof ok 7t 4588
dhat 37} B a st

HBsAg &/3°]™ anti-HBc ¥43%1 HCV Z9 EAtol|A HCV o]z A
A& %, BB A (HBsAg ¥3&)°lu HBV DNA AEE-2 0-0.1%%
BEQICE S wpebA, A7 F BYEAS] Ao AL WA|T ALT
A}50] Q12 wloll= HBsAgZ HBV DNAS AARSHe] HBV AlZASE &9l
sict.

1. HBV-HCV Z2Z< StXI0fA HCV RNA LA0|™ HCVOI| CH3t SHI0|MA XIS A|
EISHCE (A1),

2. HBV-HCV Z2Z% S0 BHZI0| X|2 CHAIY ZAL(Figure 3), HBVO| TSt &
HIO[2|A X2 S AIZFRICH (AT).

3. HBV-HCV S54¢ Atz HCV gH0[2A X8 & ¥ X5 & F ALTS HBV
DNAS H7|Xo=z ZAGIN BA7IH MEHdsto]l thet RUE-O0] B3I (B1).

4. HBsAg S40|H anti-HBc LAQI HCV ZY SIXI0fIA HCV &Ho|3A |2 = BY
2he THEHSte] QB2 WRIDH ALT 480| U2 o= HBsAgZ HBV DNAS ZAt
510 HBV ZHEASIE SIQISHTY (B1).

2) HDV 5294

HDVE 115-9] o1 wheldZ vhE2] 25h= RNA Hio|H AR, HBsAgO|
A E ZhA| 0Tk XIYste] HDV A= HAIsta HDV e Hdg 5
It webd DRP7FE-S HBV U HDVOl $4] 99 4L &L vhy B3
7t Aol A HDV S-53¢o] € 3 #stA "ot A AlAH o2 HDV
HAAE 1,2008 B7FgFo g A, BE SAk] oF 4.5%7F HDV %
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24990l A0R A Uk Setere] A9 7539 1% BT X
3 94082 T4 BRI BRIl A HDV SBARE-L 0.3%,7 6439] vhy
BRE7H TRIe} 13099) 71 B 19492 thatom & ATolNE 3.6%%
2359k HDV 3549 8419) 79 HBV G5ggo] ujstel 117w

)
HDV 729 3H112] &4 WollA anti-HDV 3-> HDV RNAE H&sHAY
ZrzA0) A "WgzxAsletg oz HDV S AAge 24 Atto] 753}
th. HDV 544 $Aoll4i= HDV RNA A% §-57-<F #Agle] 1354
£ A58 S 5ol MR8t F=E Brlelof gtk oo, FPH 7HA
3} 52 1HEHSo] SRS AU v BEEE ] A= tiie] He
739, 7HAske] XYg 7] fJote] B8 BEZA FHlo|HAA| 9] Fojrt
o}, §HA, 3-8 BEZH Futel2|AAl= HDV 5412 AAE 4= g7
HDV 3549004 T BAEztC] A& tiido] A g Aole

HDV RNAZ} 47391 k= 7HE$ke] Hretl #Aglo] 5% A= tf/dol
H, (59| E3= HDV EA9] A, ALT A3t ZAHA 279 40
ot @A HDVY| B2 X &2E I HE 4uhs uF mjol5AtE £oisto
485 Agoh= goln, 2454 A& viol#|A ¥hE2 23-28%% HILE|Gl
o754 27 A1 F 3 2457 B3 HDV RNAS 2430 24 )4 Hlo]g|A
B 2AE ST 5 ATk 2y A7z 24 A Ado] Wiwske Wt
439 2T A 12%0 A A& vlo]H 2 whgo] FAEH G Ag-
ol 2 eL ¥ IIE M2 dut HE WL HIQIEHE U GEQ Y
3} vlwsto] Hiol# 2 ¥hg-g /HAAIF]A] Eatdeh T B IQIE HE Y} X
T 7I7hE 2470 EE AR AR AFolA A7 T Bt 19571 4 4
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T} 47%9] SEAFO A A& Hiol2A WGBS Hstglou =7 At E
fC} 0

HIIQEHE 4ute] A7 8yt @2 Hol7] g, HDV #9ol o
o =R A 8AEC] AL . o] F 34 At TRl A= A=
bulevirtidew= HDVY] XY A Al(entry inhibitor)Z, HBV ¥ HDV virus
7} Al 355 1Y $=8A|(entry receptor)?l NTCPo| A&z o7 #-&
3l= lipopeptide©]th.®! 20204 bulevirtide= -S4 HDV RNA %4
A g Hae SRS o R B = -8 BT FHlolHAA]
o} 8 Fojgyoz AR A=t Bulevirtide 2 mgS " 15t &
of s, Hpo|# A HEGo] A|&E= o Aok QO E AR o= Utk &
A X3 S 34 A7+ Aafol] h2H, 245 5] bulevirtide A &= 21]
U= HDV RNA #48t ALT &4 7PAgT A =5hA] @2 +, bulevirtide
2 mg B0, bulevirtide 10 mg Fo]2ol|A] Hlo]8] A ¥R-S(HDV RNA 1|4
< E& 7IAA0NA 2 log o1 TA)Z ZH2E 4%, 55%, 68% AL, Hiol# A BE

5 2 A5k 549 BHRS(HDV RNA v[EE E= 714294 2 log ©]
A} 24 @ ALT BASDE 2H2E 0%, 37%, 28% T2

T OZ 34 A+ Sl A= A= lonafarnibolH, o] AH+8& ZHds}t
AA) A (prenylation inhibitor)2A] Hio|2| A 2§ 9 EA||, & JbA|3E 3¢
2o Trojsl TpYol mH Y32 Aeksto] HDV Hio|#lA 52 7FAA]7]|=
ok=o|t} 3 Ritonavir} H-E Eoj5}9UL u OFE 7} 4-5H] Z715kT 9
AT 72E-2 Y o dvhal I#A It} Lonafarnib 50 mg oFF F+ #

ol

rl

fijo

ritonavir®} B-& E+= lonafarnib 25 mg T+ 50 mg o+ 5 ®, ritonavir,
HIQIHHE 41} 3714 HAlE HET diof A8 F= Al HolHA ¥-&-
(HDV RNA "|HZE E+= 7|AA|0A 2 log o Ta)2 ZH2} 46%2F 89%E
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B
1 9ol 24 A 0 = HDV A& A2 HIQlEjH&E o}, REP

2139 (nucleic acid polymers), JNJ-3989 (RNA interference) 5-°] A
I—/]_'485.486

2lgg + A (C 1)
2. HDV =28 XM T BYZIE0| A= HHE0] &AL 2HES0| SUEUE 8
Qo= ZHERO| TI™S 97| 2lot0 BYZIH St Z71E FHIO[ZAKE FOfoiTt

3. HDV SEZH0| U= T BYUY XM= HIAEHZ LIS 24 1H O F
O3t (A2), Yo ol M2t 2R X2 RIS F0E 15l (C1).
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202214 22142 ASR P 91E3] (2D

2022\ 22232 AEHE] A (YA E 59)

A olgE (FAMd Wah), AFA (@AY W), AFE (2
W), 99 B W), A% (&9 W), o1& (3
wHod Wi, A5E (FEAH W), $HE AFAH Wb,
BMgE (@ W), o] X (lsteld) W), AEHd (olskod
), L4 ol

20223232 FH3I F (FdelzEd)

20224 6% 292 thekkels] o]Abe] 59l

202251281 dielS] FAIskeT S HE (THE SISEE I 29)

20224 7to] =2kl =% Clinical and Molecular Hepatology Al
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HH 2.

IHEH L] AUEC OlohHA ¥5 EH

Z|Z 34 9] ofsA 4F FE = offiet 2
AMel: Gilead, Abbvie, Bayer, Roche, Sysmex, Ipsen ZH& 2 79,
Sysmex, Gilead, f3tF3, &OIST, e[ A|2F &4 A+

HtZE: Gilead, Pfizer, MSD, BMS, Roche, Astrazeneca, Aramchol,
Novonorodisk, #-3t%¥d, 3]s T A+

HHES: Gilead, Abbvie AHE, G318 Y A

2438 Gilead, Abbvie, BMS, &A1}, #-3t, S, 5OIST, A YA
OF AHXIA|F & 7ol F A

LM Gilead, BMS, Abbvie, Eisai, Bayer, Roche, MSD, 333, So}
ST, d&AIek, th-8Ae, ALdAF, BgAer T 7o & A+

HHS: BMS, BOIST, Abbvie, t-8A419F T 732

HEn: e Uy &

ZE7|: Gilead, Abbvie, H-8-A12F A 739
¥ T A9

K
Ral
ol
o
o
Ho
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HH 3.

g 23 22

7t. ESH M5 F=H| S 2(Key questions reviewed in the guidelines)

etz v BT A= 7ho| =kl 8 U sl vEa 22 A
A A5 FAE Adsto] A AmE AE F 7 o) tiet ZAL} A
= AAISHATE

1. ¥g BEZH A<l Aol it 24l Ad2 FAA7}?

2. T BEZ Ao TAIZEAS LA A2 o9 A dI5E = =71
3. T BIHES 7] St M2 EARE2 ojmet Zlo] =71
4. 9 BETE A&7t Hajt Aie AEet i | 1 71E2 R R
5. 13 BB 7164 GAE fIste] ofE efFsol /EEL o, 1

St}
9. 47|15 ol E= ZHA} tol A Fato] | AA] MEA] 21 AGS
A7
10. He AAA|, FAereta ] A= 5 BPHA e AL/gstol thgh a2
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11. 2@HAZ0]4] & BFHA AL WA E Agh B2 FA7

12. 7to]4] & B A WA E 3t 2 FolQ17p?

13. Zto] 4] 0]Q]9] 7] o] 4] ZkRfo A BYIIH AL gStol] thet oS
mojol7}?

14. HCV, HDV, HIV S5 SAtol 49 BY7HE A 5= of9A & A

Q1717

Lt &5 FI} AE7H L5t FH| S=(Key questions to be resolved)
=2 RZ AL A = 7] ME FAE AESHE oA dgH R u-
Z83t FAo| L} ofF] AT} FEA] kol TRt Al ARG thsf ol et

o] AABIAIL 55 F7HA Q1 AA A &3 1Zo] "aste AASHIT

L % 52 5=2 22 BYL Hiolg L s EolAWh ALT7F Z4<l

C: 43 o

O: WA, wlo|2 AN, 2

o2
=)
o,
rE
oN
o
ok
oN
S~
&

2. 4 AARA9] 1-28) o] Aw|g ALT A2 SR THd BRZE
A FetolH A A&7 HRR?

P: 794 AFetx]9] 1-2v Hro] At ALT 452 Bt wH4 Bt
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OHd B = JHo|=at!

ShA}
[ A8 dutolsiaA 5
C: gutolgf& A=
O: B of3} 5l AlgAds}, BAHtS, vholZ2nte

4. HBsAg &/3°1dA 7Hd BRZEA 2 ¥ =ol AW anti-HBe ¥4 4

9 A5 gorstotie 9 AR RS EI 0 X A

gutolel2A] A7 Ego] BT

P: HBsAg 404 Thg BE7EA 9] B o] A anti-HBc Y432

_lZi
i)
o
_FE
[>
é

C
O: B AlFA B Aldgs), 7] BE o, Y A= &

[ oy Hpol A A wg she 84
C: oi4 ol A A7 glo] ATt WAsH= gAt

O: BEZY ofst H A&/dsh, | A B eietarie] S,

g
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sy |

6. T3 BRI YARRolA A2 FAI(HIAEH]o] T H| e EH|OJAF)
o] £oi7} 7HseR?
P: HBV DNA >200,000 1U/mL?] ¥ BZ7td JAHE
H]A| o] Ei= H i EH]OJAF A&
C: HBV DNA >200,000 IU/mL?! ¥Hd BEZH 4HsollA HiezH]|
o|DF A&
O: BHot9] HBsAg Y&, R4t Ffote] Axe dE o, gRol
o A% e
7.9 BYIAY) 7164 A5 el Hiol#|A RNA #4 A qA|e} o2
A E o] kA eto] ¥ Fo7t P aF}?
P: FHtol#AA A BE W] ok v B At
Hho] 2|4 RNA #3] 2549t th2 A g9 oA|ete] & Fof
s Hio]2|A RNA 4] A 54 o5 Fof
O: ¥ BEH ] 7154 &4, 2248

8. FHtol2f A A &E Wil T BILA 754 EAl

O ==

il

olE A+
FrpolBAA] ARE 24 Duke] 7|3F 51t FAIsoF STt

 ulolgl A MRS Wi T BRRAS V154 SAE ol B

g

[ Fupo]H A A= FAIShH= EAF
C: 764 &A] o| % HIE FHlo|HAAE ST At
O: HBsAg A¥/3E, HBV DNA, AST/ALT A%, 77159 o5t

9. Anti-HBc %¥43/anti-HBs 94391 HBsAg 24 8A7F HBsAg 243/
anti-HBc ¥4 SoA2HE 71o]4S B B8 B3 A HAE
Qe ol HAA7F R
P: HBsAg 24d/anti-HBc YA oA ZEE 7Ho]A]S W= Anti-HBc

N
1ol
tol
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ok BYZHY 212 Jfoj=2tel

%3 /anti-HBs ¥/ A}
I A58 FHtolg2A] A=
C: 23z ##
O: HBsAg ¥d& 4 @3 HBV

D
@ AT TAELE TAOIA Futole]

(¢

10. 7 AAleS Al BEZE
L=
P 7R AAlEZ A BRHE A 1A 2SS 24

[ H=XH]o] 2|7
C: }lE7He]o] X5
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HH 4.

2022 Cligrziely| akyd BEIA 21 Jjo|=atQl M uArY

e AN
X1 ohy
REREY] 1. HBeAg 250[0f, 25 HBY DNA 210’ U/mL2 M2 7, X402 By

EYS
ALTE 5[0, 221014 %5 2 HQ3PH gl BIRIRII0] 32 BHi02iA
12 90| SLIERISIC (B1).
2. BORST| 25 37} 3, B ALTZ HO[HE ¢
&% HBV DNA <10 IU/mLQ! Z2, E= ALTZH 3
Q0= 7R3N T HIEAE W) BE2 Wkel0) 0jols 7493
£ Aol 42098 27, A28 222 4 901 62)

HBeAg ¥4 & =% HBV DNA 220,000 IU/mL2l HBeAg ¥4 71 L= &% HBV DNA
HBeAg 88 >2 000 1U/mLOI HBeAg &4 Z1HY| AL, ALT7t B4 AFetr|9) 24) O[AO]
GBS, B HMORIA XIZS AINBICE (M), ALDHEA AR 1-08 NO[DI 29,
1L 23 A0 B 0l 83 Ik 52
| 0149] EP2 =0[e! SHAA A28 AKE(T (AT),
PR BIEET WHOR K 4 9lCt (B1),
§_Ej|0| HBeAg OOF)éI l;I HBeAg O)\‘IO A‘I 7|' §_I_ |- | -IALTO| X‘I)\f Af
h- 10H|-| 0|M__| 1740}%}3’ 9_]-[:" HEEE!:H A|7f__| ﬁlo g%\_ 7|_|-Mh—_|
S| AZIS B0l TY Aafol ZD SLHA Z7S FHOUAN A2
[RIBICH (A1),
A HBV DNA 22,000 IU/mL2! HBeAg 84 7189 Z20I= ALTZt Y
17| OO, 25 BEEPILI 85 % 5931 58 2201 HERH

B2 SQl5l0] x| GRS 2T + AUt (B2).

0] 30-404] OYOPPIL,
£ 481 A e
0

o

—

uqmgrz 7|

=120

>I

2o 15
X

xMO= o[0|9]

N W".I

I'

r_g_ﬂ_lﬁ

0_>.'_ —

o> ugt mju ofn ret 2 rir 4o 44 r2

ot BRI, 1. @4 HBY DNA <2,000 IU/mLOIDi, ALT7H 4 A3t| 0|Lf0|z, Ym0z
HAHI2E| oot 2tdR3I0| 5717t Sl HOHIEE = X2 thef0| H[X| =Lt (B1).

2. &% HBY DNA <2,000 1U/mLEIS ZH5201Lt BIEEX A0 DIQks 2t
MRS MGt A70/ 912 39, AIZE D24E 4 0 (B2).
. 2% HBY DNA 2,000 1U/mL9l TS 2259 2201 ALTO 240
SHI0[21A XI2E NSRICH (A1),
2. 2% HBV DNA <2,000 IU/mL2Hz &% HBV DNAYH ZEEE T 7t3H
59, 2904 ALTH 271g0| SHH024A K28 A3 1)

=
2
2
N
N
ol
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| ery BYzre 212 S0j=2tel

AR

—

HICHAY 2136159 22 &3 HBV DNAZH ZEEH, ALTY HAGl0| 2378
SHIOIHAK| X|=S AIZfOIH, 20|42 11=foHOF SiTt (A1

-

—

Ot BRI SAH0A HBsAg AH0] 0|20 2 Z1LE HI0|ZAH Xz 5
5 BT (A1),

2. HBeAg &g Bt BIE StAOIM= HBYV DNA 245 3 HBeAg A4 E=
SRHE0] 01201 5 12748 014 278 BHIORIARIE S0/5t 3 528 1

g 4 UCH(B2).

3. 2HEHE XM= H7(249 RIS 125l HithAY 7HEHES tiAs 4
T8 SH0[HAK X|2E X‘%W =L (B1).

4. HIQIE{HZ UTH= 487 S043ITH(AT).

5. 278 HIOAN = & ._S 12ol= 4%, HBsAg MRS Hlol0] 3H
01‘-?'—2 Jmér A olr_f (B1)

6. Z72 YHO[YAK X2 ZHE 12otE FR, HBerAg BEZA, HBV RNA
HAZ AJ3i3t £ 9ICF (BY).

7. 8H0[2A X2 B 2 18712 27IsZAL @3 HBY DNA 232 1-6/12
7tA40= 5111 HBeAg/anti-HBeE 3-6/48 ZHAOZ ZAKSt 4= QICt 10|
ot 20 B30] RAIEE 22 IsZAL 23 HBV DNA 388 3-674¢€,
HBeAg/anti-HBe= 6-127H2 712402 8t 4 QICt (B1).

8. BIHI0[2IA X2 B2 § H0[2A BtS0| RX|Tl= AL HBsAg/anti-HBsE
ot HBsAg A4, A, YT HEES 2018t 4 QIL} (B1).

50
67

1. B o1 ZIME AT SRH0A 2 HBV DNAZH ZEE 42 SHi0[ZAK

= )
2. HBsAg Y421 &R0 83 HBV DNATH 2ZE0|C2H: ZIMEYS X2 Al
O SIHIOI2ARK| £O0IE i3ttt (BT).
3. I B EHO| Sl HBsAg S SR Z3Y oY
1 X2 2ot ZNEYS Xz Al BEUIFY My
A LB BICt (B2).

N7 0JA E=
SOAF 2R

17l 2L Bl a0l oL B 9801 2 3 27 378 2
o} EJL-ZH{ODFECH= E[7}8]0], E-EBIO{AF, HAIZY)

=y
_l'.U_
>.
> 22
o MU
ruﬁ
aj

2 HIiEHI(HDF% Egﬁfﬂ UE RN WIS dalt 2L ZAE HOA
Y0 Tt B 2H| AR, BIAIZE|0f E= HE

o_

(A1).
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EHX]
(=]

5]

TH HUA

=

2. HBsAg 240|7{Lt HBV DNAZ HEE= A T oAK|/31t315!
SN 22 A3 0| 0% H0[HA R|2E AIRIBICH (A1), EHIO
Z HBV DNA, T ox|/sitstaraiiol A% 2 7|7k A7|5 ZaLt 3
& 52 ZEHo= T2sl0] HEI7H|0f, B:EH|0|(AF EE DF)S 4802
MEHGET (BT), HIAIZH| O 1243 4 QUCH(CT).

3. HBsAg 24 & HBV DNA 2ZZ0[1 anti-HBc7t Y401 AL 19[SHMA
& Y oH/gAstete Y Xz S0 28 HBsAgt HBV DNAS ELIEZSH,
HBV THJatyt Mt 22 SHi0[21A X2 Aot (AT). §8], rituximab
& Lot B-cell depleting agentsE Af&0tz 0= A 02 SAI0] &
HIO[HA XIRE MBI (B1).

4. 09N SHO[AR B2= T AR|/ALFEY B& & A4 642 K&
5111 rituximabS 283t B-cell depleting agentsE Al25l= 42 X2 Z&2

2 214 12748 014 N3 (B1),
5. 0<% SUI0[IA X2 5 U X123 ¥4 HBY DNAS J7/%02 BLE!
A1)

A
o

iy Rl EN 1. BE ZEDNZOA £5{Xt= 0[Al M HBsAg, anti-HBc, anti-HBs ZAIS Al
SICH (A1),

2. HBsAg ¥4 /anti-HBc ¥4 = HBsAg S4/anti-HBc Y401 &t= anti-
HBs G0 20| HBV DNA HEZAALS AIHSICH (B1).

3. 2= oot siRl= HBsAg 24, anti-HBs 24401 22 BE7IY 0fHiAS &
ot anti-HBs G7tE FH 2HAE £ AUCH(CT).

4 HBsAg 9 E= HBV DNA Q401 BE SBHEOIA] 25K 0[A/Tt
OlI H0j2A X2E AI-SICH (A1), F712tQ X|z7t TQ5IE2 o
ANl @ HBV DNA, B 9R|9 4 3 77t A7|S ALt SOAHE

oA
=

=

o

i

=

i)

el S pon

S SYNOZ 12of0] AE7H|0], H'ZH|OJ(AF £= DF)E 2MXO=2
Gt (B1), HIAIZH| O efet 2 UCH(C).

5. HBsAg 24 Y HBV DNA E4Z0|1 anti-HBc7t Y40 ZHDAZO[A 45
Khz Ot S OffH SHI0J2A XI2E AZfetCt (BT).

6. 0% SHI0[A X2E ZEZMIOIA & &4 12742 04 SX[BICH (B1).

[

|—\l
k=)
1=
rio
=l

1. BEZIY B2} 012 01 S 39, BETIY T Y2 Aoi0] 378
O[RIANS BERZIY) B2 HEiawe sl (B1),

- TH29l SIBISIF 2 ZS(ZI01A I HBY DNA SK)= RER 20| 52 &
HOIRIAIE T4 225121k BaIY HEZRERIS e J2t NG & SXGt
AL AR 912 4 9ITF B1).

- THt0] SIBIE7} 5 AL(7I0]4] SA| HBY DNAZH 954, HDV SN2, 810
PAH| 28 £S7} 37 942 202 OjE= HR)= AR ES BY QA

YH0| Z2 FO0HAKS BEY HAZ 22 W HS TR (BT).

o

ot

N
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| ery Bzres 2 Spoj=atel

ol

=

TH LA}

0.

2. 20014 5 BHH0[IA X|ZE A7l ZAL U HEH S8 SEKOR T2}

0F HtO[=1A fRZ0] Zot A

£ DP)E QUHOZ HEot (B1), HIAIRH|Of: 122
3. Anti-HBc &2 SHA=RH 7

BEZIY BIOZIAN) Cfet TS SfEH0 ek BYHE 2dE

L0 X2 Qe 7|01, B = 28| Of

B 210]4l2 8= HBsAg 849 K10 22,
0] 2% 4 9L

(Figure 6), 010f 2t A& SHI0[AAR) X|ZS AIRBICH (B1).

7|} TEAT| 1. BE 719 T8%7| 0[Al 4:5{AH= 0[A] M HBsAg, anti-HBc, anti-HBs ZAIS

2Rt ARBITH (AT).

r

2. HBshg 2 = HBV DNA 210 219) THE) 01 344 0]
Ol Sl02iA KIZS AT (A1), Rt K27t

Al S0A Bk 52 ZeHC=z 12fo f04 CUEES

A0| H2 AE7H|01, H-2H|0(AF E= DR)E

AJZH|0J= J2fet 2 QICH(CY).
3. HBsAg 24 2 HBV DNA £Z£0|1 anti-HBc

oAtz 014 & B es

(B1).

0] 22t o
QNHOR Hfet5t (31),

>

ZAB| ?ot0e XU|JHOI

HCV &

JiT
oN

25 AIERICE(AT).
2. HBV-HCV 3529 SR0M BHIH
CH3t uf0l=tA A= AI”°* Ct (A1).
3.HBV-HCV 8548 gXte (o[ A Xz

3|
o

1 1. HBV-HCV Z=4% &XI0IM HCV RNA 2/0I3 HCVOY et 2

0| X7 [ AR(Figure 3), HBVO]

HCV
HBY DNAE H7IMQZ ZiAtSt BEtd XHQ*’SE}WI EHBJ E'—IH%'OI

Ct (B1).
4. HBsAg =40|H anti-HBc YA21 HCV &Y oiX

{4 HCV &H0j2iA Xz

3 BEZIE MR S WAL ALT 40| U8 ol

DNAZ ZAfot0] HBV THEg2ts =0I5t (B )

—

HDV 52212

. B&7IE &X0A 23 HBV DNA 527t H20Z S71511 ALTZHA 0] 9

Ol 7HX| 489 OE €S 27| 02 32, anti-HDV ZME Safl HDV

UE A2 430 )

2.HDV S=48 SA0M 2 BYZIE0| X|= CHYO] EW—f 13

28 29l e B 2 901830

= ( = =]

7E¥ fOIEWHI

1)
3 v sa%omeew S XN HIUENE S 2 140
) o]

M—E (

2 F00 Tt M22 XzH|9 FO0IE et

146 Korean Association for the Study of the Liver



Ok BEZIE XI2 710|E2191

r

wHOL U Al
BHO  MH

QMY 20224 6% 256Y
ey 20224 62 30Y

MEZA| O OFEHZ B3, AS 12108

Tel: (02) 703-0051 Fax: (02) 703-0071

E-mail : kasl@kams.or.kr ~ Homepage : http://www.kasl.org
QMK EMEM TV

NEA BT E22 49-2(SX2 371) 554Y 55

Tel: (02) 2266-7078 (%) Fax: (02) 2277-5194

E-mail : jin@ijpnc.com Homepage : www.ijpnc.co.kr






