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Conversions to an Earlier Onset Treatment for Infection with Hepatitis B Virus and
Hepatitis C Virus Both of Which Supply Oncogenic Environment in the Liver:
A Significance of Expanding Treatment Indications in Foreign Guidelines Intending
to Prevent Genomic Alterations Causing Hepatocellular Carcinoma
(Including Resistance Associated Mutations)
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BEIT 957 4 W A (hepatitis B virus: HBV) & CHIFF %7 £ )L A (hepatitis C virus: HCV) @
Rt G IRBE I ITHIIEHE (hepatocellular carcinoma: HCC) S84ER#Z & 7259, [HE, HF&
BEOHMIZ LR LZMEALTEZ EFILE S5, W) HHBTH o720 AlEOELRDD
DHCCHifl# BlFED L DL L7z HBV - HCVE b IZETER O 7 4 Vv A K& DALTEIE
WO ICHCCRIERMATE DN D, ZD2, HRMICEGTEIH» 5B IBHED TN
0, WEHOWHOT A K54 YBEIDZ DI ERED T 72,

7 AN A RGO F A & 72 > 723TCHIRABRICIAE 545 H E TOHRBMOLEELZ S L
BB OWNTA KITA Y Z2RNT 5. EINTHDTORMMNERD ),

e D EMEE S HIH BB L L COME ZIUEERTH S,

ik L ®Ic

by ANVZEGIT LTI D 2 &b L722FAN
FiANV A A )V A%, acyclovir Th b, HET
T OERLTHY, b PREAETIEY A IV
(human immunnodeficiency virus: HIV) - BE! Jif- % =7
A )V A (hepatitis B virus: HBV) + CEIFF 457 4 v A
(hepatitis C virus: HCV) (ZxF9 5807 4V A%, &
5 IZSARS-CoV-2L2 54§ % remdesivir™~ & < o

19834E ICHIVASSE L S N7 Z ORI O E L2
HBV - HCVIBDO TR TH %,

HIVI& 44 Dend-stageld BIE 14 % K% 0% A 4

JiE (acquired immune deficiency syndrome: AIDS) T
» %o 20104 b1 & 1) FLI i ¢ BA 4 CAIDSSE % ¥
FiuTEETdH 5 2 & ZMHLIZ, WHOZ® “Treatment as
Prevention (TasP)” ¥ %t UZIL 0 72,

HBV - HCVIEYYE Dend-stagel L FFEZE - A
% (hepatocellular carcinoma: HCC) T& %, P17 1
W ATEHI T SBEER © TasPO Ji10], 3 7 HHCC
&) TR EE L0 B R D, 20004 DL
R, & <IZ20154F DAREDBES 2 G312 X 0 BIFER %
B U7z, WHOIF20174F1Z “20304F £ T O R BER
FEE LAY ZOEEEHWICWHON A K54 ~
(SR A3 20 A7 [E] DL L D experts D i & 5 C, HCV

P AR v & —FrEibe  BRRBRAEE, F

Key words : BEIJF 47 £ )L A (Hepatitis B Virus), CHIJF4¢7 £ )L A (Hepatitis C Virus),
JHIfedE  (Hepatocellular Carcinoma), %87 324  (Nucleos (t) ide Analogues),
BEEAIPTY 1 )V A3 (Direct Acting Antivirals), % €% 7 x>~ (Tamoxifen),
M7V —x2A4Y3Ia—F5—3 3 (Resistance Associated Mutation)
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X1 A OHCCEZEDOHER

19904F ~ 20194F D 4 i B Fe i 58 DAL,

EYRAE 1320224510 5 127, HBVIEYSE b BAEHT 2 5
Hfiih & OEMAD ) fFo Tz 2520244 3 A
9 W s NIz TasPT EHBH OHTH 5,
CNOHWHOREICITHAL S IE— A EINT
W3R\, SR HARMEY & & BFRITBZ TR %
Tl b,

ki, WHOH A NI 4 vy ET#, 55 054
L7219964E DD 4 >~ % —7 =1 ~ (interferon:
IFN) 7Y —Hi7 4 VAR OM6F 57 4
VA SIGHR OB Z DL 729 2 TR L7zv,
B CTIIENTRIOMN LD D,

AR DAY v 7 —FiEFwke (LLF, 4
Be) 1CBUHEEEEZEICBNT, BHEOALD
FTHHEICOERERE L FNEEZETHHLLTD
Mk & 2 TERTH S,

I EBEER
1 HCCORHIPayES" (K1)

HCCOSRIEHEIZDOWT, HEZRELS 77 H -
7 VT O¥IMIHBVEE O, T =7 - Kk
KOBIIHCVEE ORI, Th 5,

AFRTIZHBVEEIZAZ, HCVEH T HH,
SIS IE N L T % o 1A 4% nt B o B8 o A G 1
T (metabolic dysfunction associated steatotic liver
disease : MASLD) # &< 3T AHCCTH %,

2 MM IVAEICKBHCCRIEMIEXHR R

DUFICRLH Y % AN T R THCCHIER 2 KT
é_ﬁ_%fifl.%)o

%FR. (CHR7) #ZELTHIH)

1) IFNB X O

IFNIZ, BRUFFHICH L CIE19764E"Y, CRAF%
(JEAFEBREIFSE) 1 L CIE19864E", 4 & A
FERR S NKGE S L7zo L LRIRIERE TH - 726
BRI AT 2512 xF L T ldvidaravineX> acyclovir & & fif
HDS B B2 R LB d & o 7281 17 KRS
EE DL %o 7o CRUBMENF 2120 L Tldribavirin
(RBV) fEH2SEBEOREE LT A Sz,

PARE 7R )

HBVIEGEICx LT (-) 27, 3" -dideoxy-3’-
thiacytidine (3TC) @ [ifi IR 3K Bk @ & H, 20004 12
3TC, lamivudine (LVD) 7K S N TLIRE, 4 ff
®nucleos (t) ide analogues (NUCs) %SAKFE S M7z,
HCVIEGIE (2R L Ti320144F (Casunaprevir (ASV) /
daclatasvir (DCV) % KGR & LT LARERE 6 ML (BEHT)
O direct acting antivirals: DAAs) 2SS 1172,

I HIVEEEICES A IINAREOER

S I 22 A3 5 19984E 7> 5 HIVIE S H D B
WO LR D B0 YUY A NV ZAFEH R O
EhB O AR TS 572,

1 ZRIAEE

HIVI G4 1X19964F, M8 %2 o FHIT 7 4 v A
% 483 % % &I PF H 9 i (combination antiretroviral
therapy: cART) 3 AIZ X ) LYK GE T3 7% <
ol
2 CARTARINDER
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TRAFHITH B,
1) AR

i) BHIOPLT A VARG, i) ARNTR
A S IEEWRE & 7 AREIE Y, di) A VAT
PN 7 A,
2) A IV AR

1) EWHEERED)  IBHRBEBRED 7 £V A EH
v, i) BWIEFIFME BB HRO Y A VAR
AR, i) FANEY A )V A DFAE
3) BESADOEN

compliancesE V>, %,
3 £ERHAE

EHIO RN () 2l Ih, CD4ME
BB D ST EEBHRIES LT,

I 3TCOHR EIRFETTERREER

3TCIAHTHIVEE L L TRz S h, BAa A Aom%
foo 720 HIVIERGSEGHR T, HAREHRIEGE L Tnwit
HBVER DT EM A0 517,

19954F 12 T 5 [7] IRg o 47 B R S BR 23 B 46 S 1,
FH S IIENIBORBI DS b 0206 % 14 L
72075, Z DexcitingZz FEBIE S H TH 7 4 L AW
RGHIAXL > TV 5,

1 AEEB (F2A)

85 3AHFBRIIE2H M 53 TH 5, 20607 1 BiX
adherence N R D 7z O BRHV L 720 AHE BT GHHH I
BOBAN BB & & 2 T 7zhs, BRRREH T #12 Lad
EHIBIL 70 C OHINIHETTIED BB PULA RO
e LTHRMIERDIEE Ro720

K o 1li BLHBV DNAZE & ¥ o K H BR 7 1310°
copies / mLT & - 7272 %, H 5 (in house) nested
PCR% Fjiti L 720 MM FRFH IR D 72 1) 3~5copies T
4 HOWHMPCRF v b OFUKEE L 1 B,

R % 523 L 721961 @ #% i# (Zviral breakthrough
(VB) & hepatitis flare (HF) DT 12X ) 3,85 —
T ERETH - 720
) REIBBROSHE  @EHHT 6 » AL, % (X

2A-1),

2) FIE BOREL WG T 6 7 H LNICVB/HF ()X

BRIG:, MYEY A OV 23 R) (X2A-2)

3) WAL ¢ WE I A IS VB/AF (7 A v
22L& %), (IXI2A-3)

C OREBIREIZ, BB AT OHBVIIL H i BE 255
<, BB HZROHBVIEA EE X ED 5 72, LFL,
HIVIGEOHINDO L BY TH L, EHIETVFLY)
FUBFIREEH 53 - —HRIEREA T4 N
BTt Lo2 M 5-3 2 52 % L 72,

EEIZIE Z OVB/HFIZ & ) JETHIAFA L 72,
HBVAS XI5 R PG ISR § B IR, EREASR IS 12 H
AL TRV EHFEE 2 5,

2 BHEES - 7/ BROZRE (K2B)

RRBRRIZT IV BESLEEDND - 127207, %
HUTHED o

BT CIIPE AR T W s BB 3 (reverse
transcriptase: RT) i 74 H1.L>YMDD motif M204V/1%
BPEERTH D, FH 5 IZHR THH TRT domain
SRR 2 P L, RERLSOUVE IR L 727,

BFT ANV ANGHEE SRR DES T 5 720,
MET 2ERZLELT D, TNHLIVTH S,
Z DARGH % 1344 O i #% A ¥phenotypic resistance & L T
AR LY IR S N,

3 ERREEREZERMREEORRELIA (H2C)

BIRAMGRT OZ RHBVO FHEAGRE & L TR -
720 PCRJE ¥ Ddirect sequencei®: T & ¥ Fminor
populationfs H 13200 T 5. 4 H T (ultra)
deep sequencing{® THRIKEEICHIMNTTRETH %

N7 F NEiEE (peptide nucleic acid © PNA) % fii ]
$ HPCRIE# BI%E L 72¥ 7%, PNAIZDNA & O &
HHRE T, & FFERYMDD motifil i & 2 ¥ 5
CEWIVERROAZBIET %, §iEIZ1/1000
~2000F2 B % 3#HE L 720

CORET, HARFIZREHBVIZFEAE L 2w
: a %%’_EEU% L7IL,32*34)O

N mWE7/—>I/4YVI1—757—>3>

HET A VAR 2T 3 7 AR T v —
VI AV 3Ia—7— ¥ 3 v (resistance associated
mutations: RAMs) &R EN 5,

MDA LB L, TOREE, §E5 O AT
it L3 PR A ZZERIR Y BIEE & BART-FRHT & D3RR
INTWw5,

1 MHBVE (X3)

HBVONUCsHE W IZP#E IR FRT domainT® 1)
RAMsid & DFIRIZAE L 2%,

St {5 F Da-determinant®® *¥ 1 HHIHLAA B 2B SR I
THYEBET L ZOEBICERLET D EAHET
Hbo

Ci#t {£F Dbasic promotor ™ *¥ |34 & A3 JLTH)
O CTRIENFRISIER IR & L CTHE ML Z R L 72
FIRTHY, TNOIEET LI LD S,

202449 HHIFE, i) LVD, ii) entecavir (ETV),
ii) tenofovir (TFV), 2MEHWEETH %,

1) LVD & adefovir (ADV)

LVDIZ20004F |2 K72 % #572°* ", primary RAMs®
M2/ VAT HHEE T, 144 T23%, 54ET65%
2T 2", VBHFIX 14ETI0%, 54ET20% & S
h%ﬁll, 42)0

ADVIZILVD®rescue drug® L T20044F 12 KGR % 14
7287 primary RAMsiZAI81T/V - 1233V - N236T/
VT®»Y, LVDE DIEMENR R\ 720 —EDR)R



A-1. Long-term responders

A-2. Short-term responders

A-3. Poor responders
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(Viral breakthrough & Hepatitis flare during treatment)

K2 3 TCHESFEIREAELTEE 3 AHER R GBS 5
A BT AVARIRED 385 —

kATzo 200841 I HAITORBE 0,
2) ETV

ETVIZ20064E 12 KGR 15725, i N 1) 7 A5V
primary RAMsiZL180M + M2041/VCTH %, RAMsH
Hid, 14EC, naive SEH11320.9%, LVD refractoryii
T1320.1~39.5%TdH 5720 naive FEBI104E K 18 BR iR

#CTVB/HFIE, 54EMTL5%, 104E[T2.5% &K%
Thbo RAMsZEHESY,

RTdomain A D288 4 & 27,
3) TFV

2HEHOBA A H %, 1) tenofovil disoproxil
fumalate (TDF) 1320144F, €070 N7 v 7, i)
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B. $L7 AV ARYRA, HBVAE Y A 5 — X85 T-RT domain 7 X/ B S (K20, 22, DAFRNE, SCHR21, 23,24, 25,26 & 0 51H)
C. Peptide nucleic acid-mediated PCR clampingi: @ JFBEE (SCHK31, 320 28FKMN%, k29, 30, 33, 34L D HIH)

tenofovil alafenamide (TAF) (320174F 12K % 15
722N ) T ARV, B REE - BREE R RS
T RGNS EDHER SN B,

primary RAMsi& 72\ A3l 5] & O B H TRAMs#h s
AREH LT 5P naivedit BI104E [ o 18 i 34 A
TVB/HFIIFAET 2 M TH %0 LAMsIZOWT
FAWTH B,

4) Gtk

ETV * TAF& & 12 P AL ORAMsIZ & % VB/HF %S
HEZAHRNDDH 5,

P OFEMLZ IR L7200,

20244E 8 H, GlaxoSmithKline (GSK) #:A%BH%E L
7zbepirovirsen?®, KEFDAIZDOWTAIFIZBWTD
FERIG IR S DR E % 2T 720
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X3 HBVIEIYIE 23 ANUCsH-ZERF DRAMs

A. HBVY / &, BUENRKE R strain HT (3CHk36, 38)% T2 L CHIH), FORINGYE Ml Mkstrain AS (3CHK37,38) %% L CHIH)
B. HBV RT domain
C. HZNUCsH-HIFIZ5E T HRAMs  (SCHR35, 39-63) X 0 H1H)
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A

K4 HCVIEGE X3 5 DAAsS-FHIFFDRAMs
A. HCVY / &, 55 R strain H77 (GCHR65) & D B1H)

B. HCV Non-structural proteins
C. #%DAAsS-FEIRFIZHAT 2RAMs (SCHk 64, 66-95) & 0 51A)

202449 HHFE, 1) ledipasvir (LDV) /sofosbuvir
(SOF), ii) glecaprevir (GLE) /pibrentasvi (PIV), iii)
velpatasvir (VER) /SOF) 2¥EHITRETH 5, %,
NS3/4A protease inhibitor, voxilaprevir (VOX) & &

LR, HTIZIEBTETH 5

2 IMHCVE (X4)
HCVODAASEE 1 13 JE #§ & 98 3 (non-structural
region: NS) 3 - 5A - 5BTH ) RAMsid Z 11 & #IIC

H$ 5%,
RNAY J L Ch ) ER
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1) ASV/DCV & LDV/SOF * RBV/SOF

ASV/DCVIF20144F 12K 215725, LA LRAMs
HEHHE O 72 0 K EFDAR FRINEMA 0 G2 0] Hi G
AT d o 72 KREFDAIXIZIZFIEHIZLDV/
SOF% K8 L, BAE20I54EMCKEA A M7 4 I
A ODAAsE L CREfi SN TW b, ZOEAF
TIXASV/DCV®D % HRAMsIZ X % VB/HFD B &) @
Ho HPTh o7z BREORIEH AL F T4 V121,
[T 2 b, 9 7% b B ik % B 46 i INS3 region
D163, NS5A region L31 - YO3OE R 2 A5 5 2
EDEF L] DY, RBIEEHTH L 720%
Mt BRE S, S SIZIEEME & DSELIR I TT
L7z 4% 53R T A P ER LRI v
& RMERBEIL, F\ 6 Fl4 Bk G % 5
720 LA LEEMICIEE  OEFARIB %2 A A
THERE ol

¥ 14E1212, LDV/SOF2SEn TR 1 12K % 1%
725 RBV/SOFIZ#{E TR 2 (2K 21572 R
BRI RAFCTH - 72 EH S DATH16F 2RI,
#BH 3BIEEIT, KIS %1572,

LT 2 & 1d, ASV/DCVIBEA LI BIIEE D%
LDV/SOFiE#E & %1 T D G AR BI AL H o 72
ZETHD, HAHWETIE, HBRIIRIL, FiHE
JEE 72 L1398 % 12Xt L CHIGEHIE D D 1369%DEZE T
Ho7,

%72, BB T D HP32del A0 O THE S 2™,

C D% 2HODAASH KR E Rz, FRDH o7
DHHMERRAMSDVE R SN B 2 & & 7o 72" WioE
Fk&ZoTWh,

2) GLE/PIV

pangenotypic T %o 20174EICARAB & 15727,
R L CHORIFTH S, FH L ENEE
2 B % & > 18514 HZ Ak e i UG % 15720

AR IC X DRAMSDS S AL TH — 2 bR &
ST X BIRTE & 7 V) WEBTERAMs D - 72575

RIFIZBU DR RO L, Wy s
MELTWAEY, ki, AIIZHB T HASV/DCVIZ
X B9 5 W) iR#E, D\ TLDV/SOFIZ & % i 72
FIEE, SERANICHLE VDL, oL ZEN
TERT D ENWEERRMAFETHE ST
7272002, 2ozt Rke L-BARANERMIZS - 72
LB,

3) VER/SOF

pangenotypic T %o 20194F (2 FEMAE T2
IS (DAAsTIIFD T) Z57TC, 20224E 1218 VT 2% -
FRAEVE T REZE )5 % 1572570 IR B 1 &
THRUFTH %,

RBVOBEH D ERITH 57
4) VOX/VEL/SOF

Y TIEDAASTHE AR INICIL S S h, Hif

Brign At v 7 — KRS

BB TR,
5) Gk

MEN TR BIZTRZRETRETH S, L
HRILBEEFR3OMINIZIEA#EHK TH H. RAMs
1NS5A region MDL31 - YI3% £ % Ik A 12P32del &
AKDS IR & SN B, [FregionRAMsIZ24F DL I
P 5%, Wi ¥ 512 1ddeep sequencingZ M3 &
+29,

B E OB RA STV BEY,

V BEFRICHT IRV IVAEEROE
R (R5)

1 BEREIMFX (E5A)
1) #EfEFRAEGE (M5A-1)

JERIGBRIETEIA D HARNOTANEE ) T
BEALL 2T, Lo Ml oB R
R"INTWz, TO2EBITH S, T ND W
FIETDH Do 7272 DETVIHFE LTV, R, G L 72

L2 L, @ETRARITHTH % KE T2
KOGEHRIN L R\,

2) FLEEAN Hetamoxifen R WINIRHIZFAE L, F¢5 7

FE % 7R L72ER] (XI5A-2)

BIZFRICTS ) W B L 2 WER TH
b0 WHEIZIH ) 13T O HIZHBsPLE & - HBV
DNABMAR L7, 20X AN EREIET
R EAD 725 % v BRI A% L CTIRES ZRHFDS
W2 BIRNDDH B OTAFEH 2 BlE LG L 720

RS & Peg T E TWILIEHBVHI O BN %
T E 7200 b LN\, tamoxifen5-3 & Z 1L
& 7 ) I estrogen receptor® 7' 0 v 7 H3EBE L
TWbEEZTWD,

2 BEEMHRX (H5B)
1) LVDIGFEAR I & 5 ADViE b5 #4100 102

(XI5B-1 - B-2)

LVD refractorylZ Xt 3~ S rescue ADV7S, i (&%
Yy L7 ER (K5B-1), B EZ Y L o 723ER (X
5B-2) TH 5%,

#%H 1L, TDF SRS Tldrescue drugd 72 5 2 &1
I TV ARTIEIARBEEINTE S, HBV
EXRLEEREEZHLDDOH o> 720 IFNIEZPLT A LA
TER D & 5 03 RIEEH L H 1), HFREOMEH I
EL LICIRARTRARE R 7200 PO KIR
BIIFNZHE 2538 LT, FWEE L2572, IFN
BWERIT L2025 L2THA I,

2) ETVEW5-3 - hiric X 2 HBsHUE I 261 (14
5B-3)

ETV naivedEBI TH %, 6 M FHOBE W L7z
i 1 Xadherence# & L 727200 CThH 5o HEHRT
BOVBIZ TP, HFIZAEWTHET, HHEEHIZ
BIZhbd, HEEHBsHUE AL LRGENGE %
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Al | ETV |
10000 - | HBsAg | | anti-HBs | 8
e
Q 1000 - 6 9
o) =
< 100 A F 5 <
5 L4 B
< 10 4 HBV DNA * —o N
L 3 omn
1 T T T T T T T Ay T Y T 2 I
0 w 2w 3w 4w 2m 3m 4m 5m 6m
Weeks or months after the first visit
| ETV |
oo | | s
L 7 E
— O
S ] L ¢ 2
5 1000 ALT 6 ::,
= a
e 100 4 43
HBV DNA -3 F
10 . . . h o S S S—
0 1w 2w 3w aw 2m 3m 4am 5m
Weeks or months after the first visit
A-2. Tamoxifen
TAF
1000 - 10 _
1
800 - A A g E
—_ A A —e—ALT =)
2 600 1 6
> —&—HBV DNA 3
400 4 4 <
-
< )
200 - 2 S
m
T
o+ — - N 0
-12 0051152 253354 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
50000 - 100
_ )
7 40000 - —a—HBsAg 80 E
E ~
= 30000 1 —o—anti-HBs 60 Ee)
2P 20000 - 40 =
&z aw
T 10000 - 20 -4
g
0 - 0

-12 0051152253354 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Months after the first visit

X5

HBVIEGIE 209 5 NUCs iR D F2RS

A-1. BRISWERTF K. Efn ARG BB HWCETVIAE = 5506 Lini L 7R, R B, WEBRIARE28. T, Wi,
BRI 44, (CUHk99) O AFERNE)

A-2. BRIZMEI %6, BIZTRICRG:. LM%, tamoxifen RIS HIE LR 2R M Z /R L2729, TAFGRHE % 50, B bk
ICHEREROTRHE (HBsRseroconversion) % f7-5ER], ik, HPIAAR4S®. (4B H BB
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B-1. BEUEMT 4. MIZFRICHEY:. LVDHH T OVBHFIIN L CADVIHAH R Th o 76l Bk, (GHRFIIARS0m.

B-1.

Brign At v 7 — KRS

LVD

ADV

ALT (IU/L)

Vv 5 %\\\b‘\'\,\p,&q’b@@%%%%b(\b\v

) 0%0000%4e,,

NRDPLD I EEAN DD

anti-HBe

—e—ALT

—a— HBV DNA

Months after initiating antiviral therapy

B-2. J

LVD

ETV |

ADV

009909900009 0000091

n IFN-o

700 ~
600 i

HBeAg

:anti}HBe

500
400
300
200
100

ALT (IU/L)

w

Acer

ffa.,,,/‘
e

0 Hrrrrrrreerr

Nom A

B-3.

D

NIEN BRI

N I I

o P

Months after initiating antiviral therapy

700 -

ETV

P &

PASIENS

O

600

anti-HBe

500 A
400 A
300 A
200 A
100 A

ALT (IU/L)

&S

@

—o—ALT
—~—HBYV DNA

& S

N

700

ETV

AT

&

e D

®

600 A

anti-HBe

500 -
400 +
300 A
200 A
100 A

ALT (IUL)

101) DAFENE)

Months after initiating antiviral therapy

o

PNWRAOITOONO O
HBV DNA (LC/mL)

o

P NWHSOUUOITONOOOE
HBV DNA (LC/mL)

=
o

P N WD oo N oo
HBV DNA (LC/mL)

1000
900
800
700
600
500
400
300
200
100

HBsAg (1U/mL)

(TR

B-2. BEUE T 4. BIZT-HIC &Y. LVDHRHE T OVB/HFIZK L TADVHEH D DETVHFH 2RI TH 1, IFNIGHEIARITH -
T2AEB. B REBAIREE34RE. (CCHR101) DORFENE)
B-3. BEUME VLI 4. #fs V- RICEYe. ETVOLERM ML, )Ny ¥ FEICHER B EMHBsSHURG6 » H UL LTS %2 157256, Bk,
EWBHIAERAS. (STRR102, 103) DARFENE)
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A.
350 - LDV / SOF 7
300 1 =
22509 —e—ALT L 5 %
= 200 -
> —O—HCV RNA L4 3
= 150 - <
< 100 4 3 2
50 A "2 3
0 4 [ T
-12 0 051 2 3 4 5 7 8 9 10 11 12 13
Months after the first visit
B.
100 GLE /PIV 7
.|
80 -6 £
~ —e—ALT | 5 O
5 60 —o—HCV RNA 2
= L 4
= 40 <
-l
< F3 2
20 | L2 3
T
0 — 1 1 1 1 —t it T o—t 1
-1 0 0.5 1 3 67 8 9 10

2
Months after

X6 HCVEGEIZ

CRUGEIF 28, BAZTRI1bEe. 1BMALE R ICLDV/SOFAHE & F0E LG L 72JER]. ik, WHBHAGIE35m. (SCHk105, 106,

107) DAFENE)

SR 2SR, BRI ASE.
87z,

AIEBIZ20104F 2 REER L 720 NUCsH IEIZ & 1) B
REMEE 2 14 2 R0l L, B4E, WY CRERRERD
fi 2, HFEHOMBRD20124E O LKA TH
5, BT RRR & e el b Wi S, NUCs
HOE SO TBIE U 2 5 Asikie L T b,

CRMEMENIT 25, #nTMI0E&Y: . HHEAIP32 delZe L % ffERE.
(TRR107 DA FENE)

4 5
initiating antiviral therapy

*9 % DAASTEHE D FERE
MIFEALTRIES. GLE//PIVIGHIZ & 0 AFAY UL (HCV RNAL2

CRIAMAT£'" ' (R6A)
R ETH L, 64 HRFMEE RTEMEL
72729 LED/SOF{G# 217\, {H# L 720
2 CEUEBMATR' (K6B)

ML ALTAE30U/L Rl D 72 ORI AT A4 K5 4~
PEZNEEREEISINTH Do GLE/PIVIRH & 1TV ik i

1

N |- N EKJ ’i’l_’“ %'?E‘ f:o
VI CRIFFRICHT BT 1 N ABEDE mE
& & RER (X6)
1 BALE 54
A YAOE - S

FO sl A0 L
F1 1" s o> e P4 K Al i1
F2 ARHEVE A A2 I3
F3 IR D VT A A3 ;3
F4 P2

HA - #rRss, #h: wbws a—

0y 858, KR Lo SCHKI08) X D5



12

A.

C.

Brign At v 7 — KRS

I complicated management|

simple treatment

-BAERE
&<IZlamivudine

"HCV #kg

*HDV Rk

THIVE R

EREMEEE

-BEHEET

- 5E5R

“INR

HCC

- RSB

- REINH KR

[ HBs#i/R (+)/ HBe#/R (+) / HBV DNA (+)

* FIEEHE

1. FREMRE

! “FIB-4
[ ALT | -elastgraphy
< EEER{E EELERE < EEER2AEE = (BUEDHELL)
< EELER2MEE 2. FFE#
F2</A3<
HBV DNA
‘ 20.000 1U/ mL < | 1
l l ] I BET S
SAELIEL AT * [ BET S | 452, A0 EE
‘ HBV DNA |
2000~20000 I1J /mL
1 l l
SAELIEL 5 S AT 7 S ET AT

[ HBs#R (+)/ HBefR (—)/ HBV DNA (+)
1

[ ALT |
< E¥EERIE EEERE < EEER2fEE =<
< EELER2fEE
HBV DNA
‘ 2000 IU /mL < |
! 1 ]
PR PR [ BETD |
HBV DNA
‘ <2000 IU / mL |
! ! !
AELGL 75 B AT 5 S AT
|complicated management| | simple treatment |
-HCVt Rk | HBSHUE (+) / HBV DNA(+) |
FFEE l
N | ALT |
*HCC < EXERR{E EELERE <
- PR HERE ! !
- REIHRE TEROVWThMLIEER fthiR BEBRS
1. fFEEZE-HCC
DRIEE
2. 30m L
3. HREEMBRE Ff-(E
&
A2 <IF2 <
4. FFOVRE
RERIAE X
mEK, &
! [
L HY
AELAL [ BETD [ BERTD |
lcomplicated management| | simple treatment |
ATARE | HBsHER (+) |
“HCV #hRk
*HDV Rk 1. (P2 )FEEIE
CHIVEL R ERERSZSWT: ATREZE (F4)
CHEFRE 5 S AT
HFOMRE Ff=l&
- AP HERE 2.ALT EE LIRIE < 1. HCV or HDV or 1 ALT < IE% ERfE
- REIHRE w2 HIVE R o
HBV DNA 2. FFEZE -HCCORIRRE HBV DNA
2000 IU/mL < 3. GENHIIRAE <2000 IU/mL
Fr=l& 4Gt ER w2
3. HEoLnThs - ¥ER TR 2. EZOLThE
EEEK) *MASLD EE AR
5. FFOMRE
! FRERAE & !
| BET -E AELEL

X7 HBVEEFEIIHTHHEETS FI4 ~

A. KEAASLD - 20184F. (3CHR109) =& LCHIH)
B. WEICSH - 20234, (XCHK110) #XZELT51H)
C. WHO - 20244 (X(Hk5) #%UAELTIIA)

* FRREEFAE

FREUBRE
APRI 0.5<
-transient
elastography
7 kPa <
( Fibroscan ®)



HCV RNA ()

|
— 4BM% BR
1

SARLEL

$63% 1% (202542 H)
A | complicated management I simple treatment
BARE HCVHLE (+)
*HBV# R 1
RRAETLEH HCV RNA (+)
FFiEZE 1
JE BT R EICE i
Child-Pugh score !
7< BRTD
3
*HCC
- AR AEE
B. | simple treatment |
HCVHLEE (+)
I
! 1
HCV RNA (+)
1
HCV RNA (+)
1
[ BT | HCV RNA (-)
|
C. | simple treatment |

HCVHUIE (+)
1
HCV RNA (+)
E3ES
HCcHUR (+)
!
%#fﬂﬂﬁ*

AR5

K8 HCVIEIYEIIX T HEHETA FF4 ~

A. KEAASLD-20234F (STHk111)

YA LTI

B. WIEICSH - 20234F (3CHK112) 2 L CHIH)
C. WHO - 20224F (3(Hk6) #Z L THIM)

VI A IWVAEEDBERIEK/NT XA L
/7 I\*E)Enﬂﬂ

H3, &7 A4 VAR T H0HIE, &% i
fbs€s 2L, BB TIIMIFALT (AST) fi%
EFEZIE5ZEZHBMELTE

LA LIEALTE “IEH#" CTd o TS IFAERT R
EHRHEALEATBI S 7% < 2 C 21X 19904 B2 & 48
3N TE 7 HRORELIT R 2 KR T,

TSRS 88 K AR, K B 4% 2 (American
Association for the Study of Liver Diseases: AASLD)
MEGILCTE 72D, “HFIE" 3L RV
R & % o 720 B 12 A [E I s 7 2% (Chinese Society
of Hepatology: CSH) XM H @ a1 % [M]\» T %,
HBV * HCV® b TET 7 N O Fibe G & 3 1E
THERERE LTEUATHA I,

HBVI& 444 T, AASLDZ A K A4 20184
WY HSEERR T B o FHICILIEALTE - HBV DNA?}E
B HE D K TR BBIL A & 22 B “gray zone”
“indeterminate phase” & S 2 HED & FEITHAEZE
FEN D AT RHCCHAE 23 iy ST & 720 KREN
ZANEBRERTHLIPPZIE LD DT LITHA
BhobEMH), ThHmF %2 T, WHOF A F

74 VI3,

" SRR

1. fARELDHEEER
2. 1B BFEE
*FILa—IL B
BRRRR

RRIREMER
BE

* G T

A REEDHEEER

VTR Ze S ET R B L 72
HCVIEYLRE T, AASLDHA K54 »20184EhK -

20234ERMY & b ICPIE L9,
21320204105 12

VI BEIFFX (K7)

1 *@109)
CaucasianlI G T L TR BT 2B % 0w & n
I KRENTHIHEFETEIR S BHFHEAEIR & AT

%o

2 I:PEHO)
B £E(uf’§0)7§mf§)éo
3 WHO®

TITR

7 7)) B RO BIREHHRN

13

1 ~ 2 4ELIT & 1 %4l L 202442 3 oW

WHOHN A K5 A4
EIFFAEEOYETNZ AE LY,

HEET S &

&, ALTE - HBV DNAREEE X b & X 0 FFHLRRAT
SAEL SNLREPIHEDHEAETD 5o EENT12E DL

ETH 5%,

1 *Eﬂﬂ

3l L,

2 IZFIEHZ)

205 L% D WSS %o
X CHIFF#% (X8)

EEEHETH b,



14

WEBAY Y 7 —IHERE
A.
intergrated HBV DNA 3 genomes-tandem repeat
integrants
ccc / rc HBV DNA
HBV RNA
S gene
Transcripts
(HBsAQ)
o T [ S Oncogenic formed
. “gxl_ \3{_’)& integrants
HBV proteins
Functional cure *
B.

HCV RNA

HCV proteins

Sustained response

HCC
KO oY AV A Gtk O 2 & MITEN - BRI O™ 4 v ZBIEF - 7 A v ZRF D BB

A. HBVEAE

B. HCVIEJE

MofMidiag, AEIEERICBT5, ThethoRAN.

HBVI, 3 genomes tandem repeat integrated DNA (82 M) & re (relaxed circular) - ccc (covalently closed circular)
genome DNA (B %F3H) 25 BEMBIET S,

HCVIZ, single strand genome RNAZ> S B EDSFHIGT 5,

TRTOMFHNLFEE WA E SN EDT, RIKIEH, TANAERITEBFHEZHESIENETANVZATY) —DJFE~
BETLHILENTE S,



F63% 15 (202542 H)

EREHHETH 5o FROIFEIL R,
3 WHO?
Ik, ERHHTH L,

X FrifenEa - Mikes 5k &iamREFE
(X9)

JHHRH B 2 A L 3 AR T & 9 2 BRI R SC A B
L 72" BUFE O TR 3 i i | I L 55 iy D 0 523K
JTws e,

1 HBV

BEF- RGBT, HBeDUEF 1% - HBV K= - ALT
it 1E % 0 5 4E 1120~ 305% o 1] 1 ASHCCHE i HE i 12
EETH Do iR~ DOHBVAHLA A 1T Y2 1
Wik Z ) e ~5] & Kk 23 B Dicovalently closed
circular (ccc) DNA<XCrelaxed circular (rc) DNAIX 5l
kDS Ve HWAIZIE, 34ERM, TRTOHI
T A IVADER % BHIE Lblood stream &= cell to
cell G % HEIC T 5 L V) HENTE 72—/ T,
%5 513 3 ®ALLE DOtandem repeatifl A A K ASHBV
BB A 2 A2 F o T B MY,

BEFIEGTlE 2 I DBEIGHEE 21T 9 o
2 HCV

BEF G B)R BAMIE G T HHCV KRR - ALTHH
1E 5 18 % B 204F ~ 304F o ] [#] 2SHCC ¥ i # fif |2
EETH D,

BEF G CTld 3k DR, BN &G TLE T K %
MCHEHREEIT) o
3 BAEAROIE

AIBTIX/NBRHEICTHA ¥4 VB EHHTH
%o EARKICIZZOMAOHCCO L 0D 2 &
2L 72w,

FEbHI

HHX304E DL ERTIC THCCHRAERFICIZ S T2 A
NVADBEIRboTWS ] T 5a#H% LY

ZHEBLY; CIXHBV - HCVIl] & HE DG # I35
INRRV L T Do TasPOMUK & FERC, HEL %
WZ EDERFRDOBER L R D7-DPETRETDH
%o

RIRZBUT B 7 A VAR RIEF - REATEOATT
RS OFREITELE L 7248, FODICH LAZERES
BADVL W LIZFETH L, MFBIFHFITENLE
W, POBBEO W T 5,

TANWVAFRBIBOING T AL LT T Mol
WHOH 74 FF 4 O TOMAIZENTIZR)
BDTTHA)o RERAUFBEIZBT 5 BV EHIHER
WOBIE L TOHGERE RITERETH S,

15

2 E XM

1) Elion GB, Furman PA, Fyfe JA, et al. Selectivity of action of an
antiherpetic agent, 9-(2-hydroxyethoxymethyl) guanine. Proc
Natl Acad Sci USA 74(12): 5716-5720. 1977.

2) Barré-Sinoussi F, Chermann JC, Rey F, et al. Isolation of a
T-lymphotropic retrovirus from a patient at risk for acquired
immune deficiency syndrome (AIDS). Science 220 (4599):
868-871. 1983.

3)Walensky RP, Ross EL, Kumarasamy N, et al. Cost-
effectiveness of HIV treatment as prevention in sero-discordant
couples. N Engl J Ned 369(18): 1715-1725. 2013.

4) World Health Organization. Global hepatitis report, 2017.
https:/www.who.int/publications/i/item/9789241565455.[ 5 | H]
2024-10-05]

5) World Health Organization. Updated recommendations on
treatment of adolescents and children with chronic HCV
infection, and HCV simplified service delivery and diagnostics
17 October 2022.https://www.who.int/publications/i/
item/9789240052734.[51/12024-10-05]

6) World Health Organization. Guidelines for the prevention,
diagnosis, care and treatment for people with chronic hepatitis
B infection. 29 March 2024. https:/www.who.int /publications/
i/item/9789240090903.[5 1 F12024-10-05]

7) Toh MR, Wong EYT, Wong SH, et al. Global epidemiology
and genetics of hepatocellular carcinoma. Gastroenterology
164 (5): 766-782. 2023.

8) WHMES, WHRESL, AFHIR M >y —Tzur ik
2L ZBALB LOCRUBME T 20 BRIP4, IFIE39(10): 791-
793. 1998.

9)Matsumoto A, Tanaka E, Rokuhara A, et al. Efficacy of
lamivudine for prebenting hepatocellular carcinoma in chronic
hepatitis B : A multicenter retrospective study of 2795 patients.
Hepatol Res 32(3): 173-184. 2005.

10) Hosaka T, Suzuki F, Kobayashi M, et al. Long-term entecavir
treatment reduces hepatocellular carcinoma incidence in
patients with hepatitis B virus infection. Hepatology 58(1): 98-
107. 2013.

11) Lim Y-S, Chan HLY, Ahn SH, et al. Tenofovir alafenamide
and tenofovir disoproxil fumalate reduce incidence of
hepatocellular carcinoma in patients with chronic hepatitis B.
JHEP Rep 5(10): 100847. 2023.

12) Signal AG, Lim JK, and Kawal F. AGA clinical practice
on interaction between oral direct-acting antivirals for
chronic hepatitis C infection and hepatocellular carcinoma.
Gastroenterology 156(8) : 2149-2157. 2019.

13) Carrat F, Fontaine H, Dorival C, et al. Clinical outcomes in
patients with chronic hepatitis C after di-rect-acting antiviral
treatment: a prospective study. Lancet 393(10179) :1453-1464.
2019.

14) Greenberg HB, Pollard RB, Lutwick LI, et al. Effect of human
leukocyte interferon on hepatitis B virus in-fection in patients
with chronic active hepatitis. N Engl J Med 295(10) : 517-522.
1976.

15) Hoofnagle JH, Mullen KD, Jones DB, et al. Treatment of
chronic non-A, non-B hepatitis with recombinant human
interferon alpha interferon. A preliminary report. N Eng J Med
315(25) :1575-1578. 1986.

16) ANTRIZE, /AR EE, IR0 i BRUBMEIT e oiaH:
Avy—TzareHlofrH. 8 & &S 2(12): 869-879.
1989.

17) /N5, BEIFF 487 A VA (HBV) -CRUFF 487 A LA (HCV)
JEGeE OB HFE R LGP ANV AL DOFEE « IR FEE
DFEATHHIZINT T, FEbEREI Lk RS 425657,
MAZATBOE NS5 B35 i HEAE AL, p212-245. 2011.

18) Meyers D. Factors affecting drug resistance in HIV. AIDS 10
(suppl. 1): $9-S13. 1996.

19) Doong S-L, Tsai C-H, Schinazi RF, et al. Inhibition of the
replication of hepatitis B virus in vitro by 2, 3" -dideoxy-3 -
thiacytidine and related analogues. Proc Natl Acad Sci USA 88
(19): 8495-8499. 1991.



16

200 /MRS, B, WIEE i BEUFEAISH 32
(-) -2", 3’ -dideoxy-3’ -thiacytidine (lamivudine) o if # %)
He BB G- RE QP A VARYFIZOWT, JFIK37 (suppl. 1
102. 1996.

2D /R, WiE ¥, TWHSCEA. BEUMEMAF RIS 35
Lamivudine W % 5- 9 5 2 & ONICCRUB VR IF 22120 35
Interferon- f M ARG HEE DI A W ARY R L FRIREEM. K
FIBEIC X BB M LR ) —X R ROB M EIRHE. P139-
156. FLHZE G e E RS, 1997,

22) /NJTRIR, HEHA—, RHESH b 37V HHIIcE
bLIBEFRTANVARY AT —CHIZFHIE - 73 HRE
REIITIV VRGO LBLEEE. JFIE39 (suppl. 1): 102.
1998.

23) Ogata N, Fujii K, Takigawa S, et al. Novel patterns of
amino acid mutations in the hepatitis B virus polymerase in
association with resistance to lamivudine therapy in Japanese
patients with chronic hepatitis B. J Med Virol 59(3): 270-276.
1999.

20) /NGRS, WA 3, WHSCEA. A S 5 LR
FIT VK BBENBVEIF e DG 16HES 33(3): 333-
334. 1999.

25) ANRI. A VAR 48 &R L 5 B AR TR B L O
WPl D FFAEERE. PRI R IR L LY MR E &
BT BRI~ ol o], pl0-25. BINERESERREY ALY
MIHEEZRRS, 2000.

26) NGRS, HBVIEBRSEICH 357 37T ViR EHBVAR Y A
7 —EERE, BT HARH LN ERRER TV Farkitf—
[BRUS N 2ICK 525 37 Y v iR B 240
H. HFEAT A IV 20014E6 %5 102-105. 2001.

27) Stuyver LJ, Locarnini SA, Lok A, et al. Nomenclature of
antiviral-resistant human hepatitis B virus mutations in the
polymerase gene. Hepatology 33(3): 751-757. 2001.

28) Warner N, Locarnini S, Kuiper M, et al. The L80I substitution
in the reverse transcriptase domain of the hepatitis B virus
polymerase is associated with lamivudine resistance and
enhanced replication in vitro. J Antimicrob Chemother 51(7):
2285-2292. 2007.

29) Ogata N, Kinoshita M, and Hirai T. Selective amplification
of hepatitis B virus variants with genotypic muta-tions in the
nucleotide binding locus of the virus polymerase by peptide
nucleic acid mediated polymerase chain reaction clamping. J
Gastroenterol Hepatol 15 (Suppl.) : F100, 2000.

300 /RN, bl B, WHEX M. 737V CiEBR
i 9& 7 £ )V X : peptide nucleic acid mediated PCR clamping
(PMPC) 12 & 5K AT —EYMDDEF — 73 L ER DR
KRR, JIFIBA42 (4): 223-224. 2001

3D /ANGRIE, dbEs B, WA 35, BIETEIC - HBVIERGREIS
WY BTITY ARG AN  HBVAA AT 42
A, YMDDWHIIEE LRI IE, Wl B R HER R o
HT. WFI&43 (suppl. 1): A54. 2002.

32)/NFRIR, bk B PMPC-DSIEC & %G £ YMDD
AN R OB L G H - HBV - HIVOAHE & SEHI 4 74 b
A S0 (suppl.) : 137. 2002.

33) /NFHIZK. PMPCEEDBFE - IS & % i 5 # £ YMDD
EF—TWIESAF I ZADMIENT - P A VAFEIZ BT HB
BRI ANVA L MUER T ANV AL DL 5~
PERIFZEOI LWIER VIS, pll-21. A74 Ve 2—4t,
2002.

34) Ogata N, Ichida T, Aoyagi Y, et al. Development of peptide
nucleic acid mediated polymerase chain clamping (PMPC)
-direct sequencing method for detecting lamivudine-resistant
hepatitis B virus (HBV) variants with high sensitivity
and specificity. The Official Journal of Japanese Society of
Laboratory Medicine 51(4) : 313-319. 2003.

35) Teppa E, Nadalin F, Combet C, et al. Coevolution analysis
of amino-acids reveals diversified drug-resistance solutions
in viral sequences: a case study of hepatis B virus. Virus
Evolution 6(1) : veaa006. 2020.

36) Ogata N, Cote PJ, Zanetti AR, et al. Liscenced recombinant
hepatitis B vaccines protect chimpanzees against infection
with the prototype surface gene mutant of hepatitis B virus.

Brign At v 7 — KRS

Hepatology 30(3): 779-786. 1999.

37 Ogata N, Miller RH, Ishak KG, et al. The complete nucleotide
sequence of a pre-core mutant of hepatitis B virus implicated
in fulminant hepatitis and its biological characterization in
chimpanzees. Virology 194(1): 263-276. 1993.

38) Ogata N, Miller RH, Ishak KG, et al. Genetic and biological
characterization of two hepatitis B virus variants: a precore
mutant implicated in fulminant hepatitis and a surface mutant
resistant to immunoprophylaxis. In: Viral Hepatitis and Liver
Disease , Nishioka K, Suzuki H, Mishiro S,et al.(eds), pp238-
242. Springer-Verlag, Tokyo, 1994.

39) Lai C-L, Chien R-N, Leung NWY, et al. A one-year trial of
lamivudine for chronic hepatitis B. N Engl ] Med. 339(2): 61-
68. 1998.

40) Dienstag JL, Schiff ER, Wright TL, et al. Lamivudine as
initial treatment for chronic hepatitis B in the United States. N
Engl J Med. 341(17): 1256-1263. 1999.

41) Lok ASF, Lai C-L, leung N, et al. Long-term safety of
lamivudine treatment in patients with chronic hepatitis C.
Gastroenterology 125(6): 1714-1722. 2003.

42) Moriconi F, Colombatto P, Coco B, et al. Emergence of
hepatitis B virus quasispecies with lower susceptibility to
nucleos(t) ide analogues during lamivudine treatment. J
Antimicrob Chemother 60(2) : 341-349. 2007.

43) Perrillo R, Schiff E, Yoshida E, et al. Adefovir dipivoxil for
the treatment of lamivudine-resistant hepatitis B mutants.
Hepatology 32(1): 129-134. 2000.

44) Perrillo R, Hann H-W, Mutimer D, et al. Adefovir dipivoxil
added to ongoing lamivudine in chronic hepatitis B with
YMDD mutant hepatitis B virus. Gastroenterology 126(1): 81-
90. 2004.

45) Peters M, Hw HwH, Martin P, et al. Adefovir dipivoxil alone
or in combination with lamivudine in patients with lamivudine-
resistant chronic hepatitis B. Gastroenterology 126(1): 91-101.
2004.

46) Hadziyannis S, Tassopoulos NC, Heathcote EJ, et al. Adefovir
dipivoxil for the treatment of hepatitis B e antigen-negative
chronic hepatitis B. N Engl ] Med 348(9) : 800-807. 2003.

47) Marcellin P, Chang T-T, Lim SG, et al. Adefovir dipivoxil for
the treatment of hepatitis B e antigen-positive chronic hepatitis
B. N Engl J Med 348(9): 808-816. 2003.

48) Chang T-T, Gish RG, de Man R, et al. A comparison of
entecavir and lamivudine for HBeAg-positive chronic hepatitis
B. N Engl J Med 354(10): 1001-1010. 2006.

49)Lai C-L, Shouval D, Lok AS, et al. Entecavir versus
lamivudine for patients with HBeAg-negative chronic hepatitis
B. N Engl J Med 354(10) : 1011-1020. 2006.

50) Suzuki F, Hosaka T, Suzuki Y, et al. Long-term outcome of
entecavir treatment of nucleos(t) ide ana-logue-naive chronic
hepatitis B patients in Japan. J Gastroenterol 54(2): 182-193.
2019.

51) Marlet J, Lier C, Roch E, et al. Evolution and phenotypic
characterization of whole HBV genome in compliant patients
experiencing unexpected entecavir treatment failure. Antiviral
Res 192: 105 106, 2021.

52) Chan HLY, Fung S, Seto WK, et al. Tenofovir alafenamide
versus tenofovir disoproxil fumalate for the treatment of
patients with HBeAg-positive chronic hepatitis B virus
infection: a randomized, double-blind, phase 3, non-inferiority
trial. Lancet Gastroenterol Hepatol 1 (3): 185-195. 2016.

53) Buti M, Gane E, Seto WK, et al. Tenofovir alafenamide versus
tenofovir disoproxil fumalate for the treatment of patients
with HBeAg-negative chronic hepatitis B virus infection: a
randomized, double-blind, phase 3, non-inferiority trial. Lancet
Gastroenterol Hepatol 1 (3): 196-206. 2016.

54) Ogawa E, Nakamura M, Koyanagi T, et al. Sequential HBV
treatment with tenofovir alafenamide for patients with chronic
hepatitis B: week 96 results from a real world, multicenter
cohort study. Hepatol Int 16(2) : 282-293. 2022.

55) Shirvani-Dastgerdi E, Winer BY, Celia-Terrassa T, et al.
Selection of the highly replicative and partially multidrug



F63% 15 (202542 H)

resistant rtS78T HBV polymerase mutation during TDF-ETV
combination therapy. J Hepatol 67(2) : 246-254. 2017.

56) Park E-S, Lee AR, Kim DH, et al. Identification of a
quadruple mutation that confer tenofovir resistance in chronic
hepatitis B patients. ] Hepatol. 70(6) : 1093-1102. 2019.

57) Mokaya J, Maponga TG, McNaughton AL, et al. Evidence
of tenofovir resistance in chronic hepatis B virus (HBV)
infection: An observational case of South Africa. J Clin Virol
129: 104548. 2020.

58) Suzuki F, Sezaki H, Hosaka T, et al. Virologic analysis
of tenofovir resistance in a patient with chronic hepatitis B
experiencing viral breakthrough during combination treatment
with tenofovir disoproxil fumalate and entecavir. Hepatol Res
51(4): 503-508. 2021.

59) Liu T, Sun Q, Gu J, et al. Characterization of the tenofovir
resistant-associated mutations in the hepatitis B virus isolates
across genotypes A to D. Antiviral Res 203: 105348. 2022.

60) Winckelmann A, Fahnoe U, Bajpai PS, et al. Novel hepatitis B
virus reverse transcriptase mutations in patients with sustained
viremia despite long-term tenofovir treatment. J Clin Virol
150-151 : 105159. 2022.

61) Mokaya J, McNaughton AL, Bester PA, et al. Hepatitis
B virus resistance to tenofovir: fact or fiction? A systemic
review and structural analysis of drug resistance mechanisms.
Wellcome Open Res 5: 151. 2020.

62) Lumley SF, Delphin M, Mokaya JF, et al. A systemic review
and meta-analysis of the risk of hepatitis B virus (HBV)
resistance in people treated with entecavir or tenofovir. J Clin
Virol 174: 105711. 2024.

63) Marcellin P, Wong DK, Sievert W, et al. Ten-year efficacy and
safety of tenofovir disoproxil fumarate treatment for chronic
hepatitis B virus infection. Liver Int 39(10): 1868-1875. 2019.

64) Burdette D, Hyrina A, Song Z,et al. Characterization of a
novel capside assembly modulators for the treat-ment of chronic
hepatitis B virus infection. Antimicrob Agents Chemother 67
(1) :e0134822. 2023.

65) Jones BR, Howe AYM, Harrigan PR, et al. The global origins
of resistant-associated variants in the non-structural proteins
5A and 5B of the hepatitis C virus. Virus Evol 4(1): vex041.
2018.

66) Ogata N, Alter HJ, Miller RH, et al. Nucleotide sequence and
mutation rate of the H strain of hepatitis C virus. Proc Natl
Acad Sci USA 88(8): 3392-3396. 1991.

67) Kumada H, Suzuki Y, Ikeda K, et al. Daclatasvir plus
asunaprevir for chronic HCV genotype 1b infection.
Hepatology 59(6) : 2083-2091. 2014.

68) Kowdley KV, Gordon SC, Reddy KR, et al. Ledipasvir and
sofosbuvir for 8 or 12 weeks for chronic HCV without cirrhosis.
N Eng J Med 370(20) : 1879-1888. 2014.

69) Mizokami M, Yokosuka O, Takehara T, et al. Ledipasvir and
sofosbuvir fixed-dose combination with and without ribavirin
for 12 weeks in treatment-naive and previously treated
Japanese patients with genotype 1 hepatitis C: an open-label,
randomized, phase 3 trial. Lancet Infect Dis 15(6): 645-653.
2015.

70) Tio E, Shimada N, Takeguchi K, et al. Clinical evaluation
of sofosbuvir/ledipasvir in patients with chronic hepatitis C
genotype 1 with and without prior daclatasvir/ asunaprevir
therapy. Hepatol Res 47(12) : 1308-1316. 2017.

71) Doi A, Hikita H, Sakamori R, et al. Nonstructural protein 5A/
P32 deletion after failure of ledipasvir/sofosbuvir in hepatitis C
virus genotype 1b infection. Hepatology 68(1) : 380-383. 2018.

72)Itakura J, Kurosaki M, Kakizaki S, et al. Features of
resistance-associated substitutions after failure of multiple
direct-acting antiviral regimens for hepatitis C. JHEP Rep
2 (5): 100138. 2020.

73) Forns X, Lee SS, Valdes J, et al. Glecaprevir and pibrentasvir
for chronic hepatitis C virus genotype 1,2,4,5,0r 6 infection in
adults with compensated cirrhosis (EXPEDITION-1): a single-
arm, open-label, multicentre phase 3 trial. Lancet Infect Dis 17

(10): 1062-1068. 2017.

17

74) Kwo PY, Poordad F, Asatryan A, et al. Glecaprevir and
pibrentasvir yield high response rates in patients with HCV
genotype 1-6 without cirrhosis. J Hepatol 67) (2): 263-271.
2017,

75) Zeuzem S, Foster GR, Wang S, et al. Glecaprevir-pibrentasvir
for 8 to 12 weeks in HCV genotype 1 or 3 infection. N Engl J
Med 378(4) : 354-369. 2018.

76) Krishnan P, Schnell G, Tripathi R, et al. Integrated resistance
analysis of CERTAIN-1 and CERTAIN-2 studies in hepatitis C
virus-infected patients receiving glecaprevir and pibrentasvir
in Japan. Antimicrob Agents Chemother 62(2): ¢02217-17.
2018.

77) Krishnan P, Pilot-Matias T, Schnell G, et al. Pooled resistance
analysis in patients with hepatitis C virus genotype 1 to 6
infection treated with glecaprevir - pibrentasvir in phase 2
and 3 clinical trials. Antimicrob Agents Chemother 62(10):
e01249-18. 2018.

78) Puoti M, Foster GR, Wang S, et al. High SVR12 with 8-week
and 12-weeek gecaprevir/ pibrentasvir therapy: An integrated
analysis of HCV genotype 1-6 patients without cirrhosis. J
Hepatol 69(2): 293-300. 2018.

79) Lok AS, Sulkowski MS, Kort JJ, et al. Efficacy of glecaprevir
and pibrentasvir in patients with genotype 1 hepatitis C virus
infection with treatment failure after NS5A inhibitor plus
sofosbuvir therapy. Gastroenter-ology 157(6) : 1506-1617. 2019.

80) Brown RS Jr, Buti M, Rodrigues L, et al. Glecaprevir/
pibrentasvir for 8weeks in treatment naive patients with
chronic HCV genotypes 1-6 and compensated cirrhosis: The
EXPEDITION-8 trial. J Hepatol 72(3) : 441-449. 2020.

81) Uemura H, Uchida Y, Kouyama J-1, et al. NS5A-P32 deletion
a factor involved in virologic failure in patients receiving
glecaprevir and pibrentasbir. J Gastroenterol 54 (5): 459-470.
2019.

82) Osawa M, Imamura M, Teraoka Y, et al. Real-world efficacy
of glecaprevir plus pibrentasvir for chronic hepatitis C patient
with previous direct-acting antiviral therapy failures. J
Gastroenterol 54(3) : 291-296. 2019.

83)de Salazar A, Dietz J, di Maio VC, et al. Prevalence of
resistance-associated substitutions and retreatment of patients
with failing a glecaprevir/pibrentasvir regimen. J Antimicrob
Chemother 75(11) : 3349-3358. 2020.

84)Feld JJ, Jacobson IM, Hézode C, et al. Sofosbuvir and
velpatasvir for HCV genotype 1, 2, 4, 5, and 6 infection. N Eng
J Med 373(27): 2599-2607. 2015.

85) Foster GR, Afdhal N, Roberts SK, et al. Sofosbuvir and
velpatasvir for HCV genotype 2 and 3 infection. N Eng J Med
373(27): 2608-2617. 2015.

86) Curry MP. O’ Leary JG, Bzowej N, et al. Sofosbuvir and
velpatasvir for HCV in patients with decompensated cirrhosis.
N Eng J Med 373(27): 2618-2628. 2015.

87) Hezode C, Reau N, Svarovskaja ES, et al. Resistance analysis
in patients with genotype 1-6 HCV infection treated with
sofosbuvir/velpatasvir in the phase III studies. J Hepatol 68 (5):
895-903. 2018.

88)Izumi N, Takehara T, Chayama K, et al. Sofosbuvir-
velpatasvir plus ribavirin in Japanese patients with gen-otype 1
or 2 hepatitis C who failed direct-acting antivirals. Hepatol Int
12(4): 356-367. 2018.

89) Takehara T, Sakamoto N, Nishiguchi S, et al. Efficacy and
safety of sofosbuvir-velpatasvir with or without ribavirin in
HCV-infected Japanese patients with decompensated cirrhosis:
an open-label phase 3 trial. J Gastroenterol 54(1) : 87-95. 2019.

90) Takehara T, Izumi N, Mochida S, et al. Sofosbuvir-velpatasvir
in adults with hepatitis C virus infection and compensated
cirrhosis in Japan. Hepatol Res 52(10) : 833-840. 2022.

91) Feld JJ, Jacobson IM, Sulkowski MS, et al. Ribavirin revisited
in the era of direct-acting antiviral therapy for hepatitis C virus
infection. Liver Int 37(1): 5-18. 2017.

92) Bourliere M, Gordon SC, Flamm SL, et al. Sofosbuvir,
velpatasvir,and voxialprevir for previously treated HCV
infection. N Engl J Med 376(22) : 2134-2146. 2017.



18

93) Sarrazin C, Cooper CL, Manns MP, et al. No impact of
resistance-associated substitutions on the efficacy of sofosbuvir,
velpatasvir, and voxilaprevir for 12 weeks in HCV DA-
experienced patients. J Hepatol 69(6): 1221-1230. 2018.

94) Dietz J, Malo VCD, de Salazar A, et al. Failure on
voxilaprevir, velpatasvir, sofosbuvir and efficacy of rescue
therapy. J Hepatl 74(4) : 801-810. 2021.

95) Graf C, D' Ambrosio R, Dagasperi E, et al. Real-world
effectiveness of voxilaprevir/velpatasvir/sofosbuvir in patients
following DAA failure. JHEP Rep 6: 100994. 2024.

96) Dietz J, Mullhaupt B, Buggisch P, et al. Long-term persistence
of HCV resistance-associated substitutions after DAA
treatment failure. J Hepatol 78 (1) : 57-66. 2023.

97) Chen Q, Perales C, Soria ME, et al. Deep-sequencing reveales
broad subtype-specific HCV resistance mutations associated
with treatment failure. Antiviral Res 174:104694. 2020.

98) Cooke GS, Pett S, McCabe L, et al. Strategic treatment
optimization for HCV (STOPHCV1): a randomized controlled
trial of ultrashort duration therapy for chronic hepatitis C.
Wellcome Open Res 6: 93. 2021.

99) /RIS, SEIEHTE, WHFIR M. > 7Ahenicls
P AWV AR FENE L 728 R8T Ae - BRIZWEIT Je 0261,
5125 HANR AR E BT 2308k, p24 . 2009

100)Ito K, Yotsuyanagi H, Yatsuhashi H, et al. Risk factors for
long-term persistence of serum hepatitis B surface antigen
following acute hepatitis virus infection in Japanese adults.
Hepatology 59(1): 89-97. 2014.

100)/NGIR, GIRACEE, #AE Ml F3I7Y 0 -7 7R
LY THENIMEE LA vy —T 20 iEHREFE L &R
FHICe - BEUEMENT S D16, 55133 HARNR-AAAE M5
KAbRSE, p3l. 2013

102) AJT RIS, &R EE M B BRIFR£ICN 35
nucleoside/nucleotide analogs (NUCs) A% : it PEkHBVH 31
Bl7 5 O ICHBsHU R B, BB R 2 HERE 128 (9): 478.
2014.

103) /NG RIS, ‘GWFkEE, REET. BBT7THus bRz
F i LHBsHUE A IEIE R (7K v b - CLIA) I[ZE572B
B PEIF 2 D300, 55137 HARNF F X5 8H %k
p 24. 2015.

104)Hadziyannis SJ, Sevastianos V, Rapti I, et al. Sustained
responses and loss of HBsAg in HBeAg-negative patients with
chronic hepatitis B who stop long-term treatment of adefovir.

Brign At v 7 — KRS

Gastroenterol 143(3) : 629-636. 2012.

105) RIS, E A, PEmRIER. CBUIT 98125 3 Sdirect
acting antivirals (DAAs) A : HCVEIRAEILS]. HriE R
MRS 129(10): 617-618. 2015.

106) /NGRS, S, REET B HiLVEERICAS:
BRI 287 5 DN CRUF S0 9 B RELIHT Y A VAR, Pk
264F BEMNALATBUE A 57 18) B A AR AR R BT JE R R A 3R
SYpERIE pl. 2016.

107)/NFRIR, Bk, ERBET il #HLVRERICES
7BIUIF 987 & O CRIIF 2210 B #E LIPL 7 A )V Ak, P
IR 2TAR AR AT B0 A\ 57 18) 5 AR EREAR AL A AR BT JE A R 2
F PR pl. 2017,

108) LA ER. BT JeDH LRk HH. HAH L2390
SHERE. 96(4): 377-384. 1999.

109) Terrault NA, Lok ASF, McMahon BJ, et al. Update on
prevention, diagnosis, and treatment of chronic hepatitis B:
AASLD 2018 hepatitis B guidance. Hepatology 67(4): 1560-
1599. 2018.

110) You H, Wang F, Li T, et al. Guidelines for the prevention and
treatment of chronic hepatitis B (version 2022). J Clin Transl
Hepatol 11(6) : 1425-1442. 2023.

111) Bhattacharya D, Aronsohn A, Price J, et al. Hepatitis C
guidance 2023 update: AASLD-IDSA recommenda-tions for
testing, managing, and treating hepatitis C virus infection. Clin
Infect Dis ciad319. 2023.

112)Mei X and Lu H. Prevalence, diagnosis, and treatment of
hepatitis C in mainland China. Glob Health Med 3(5): 270-
275. 2021.

113) Heinke P. Rost F, Rode J, et al. Diploid hepatocytes drive
physiological liver renewal in adult humans. Cell Syst 13(6):
499-507. 2022.

114) /N7, 01 W, JEs0mm] Al I3RS B AHBY
BAR T OBYEE - BENE LI S5 B T DOMA SRR ONWT,
JIFli%26 (5) : 676. 1985.

115) /NFRITE. 7 AV I BUT 2 BT FE R Bl © BTt ia 4
BARNDOBRIT I A WA ) AR AA A L IFHIIES A, T
BRI OH L EREIES. p211-226, AT 4 ANV L E a—
1. 1998.

ARG LA B B 5 ORI %L





