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22|0{E ALO|YA(Gilead Science)Q| H2|C|(Vemlidy®, AEY: B=ZH[0] A2HLIDIO0|=, tenofovir
alafenamide)= acyclic phosphonate AE2| nucleoside analog reverse transcriptase inhibitor (NARTI)
2 201649 112 0O FDAOIAM ‘Ciatd 7SS Zot

2ol ofal A7E|R| ergtct.
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Vemlidy® (tenofovir alafenamide)

J°I"

B Hio|2{AZt(chronic hepatitis B virus infection)0| AF23t= A8 SHIO|HAH =

gl

2 o

_|
o
ALARYQ] 220 T2} nucleoside analog (FZ2AE A2 nucleotide analog (23| LEIE

:IO

N2 LH==0|, nucleoside analog reverse transcriptase inhibitor (NART)Z L-nucleoside analog

>

Z(lamivudine, telbivudine, clevudine), cyclopentane HE(entecavir)Zt nucleotide analog reverse
transcriptase inhibitor (NtRTI)Z= acyclic phosphonate A< (adefovir, tenofovir disoproxil fumarate)

O UCt.

12 tenofovir disoproxil fumarate (TDF)= Z2|0{E ALO|HAL| H|2|0{E (Viread®)Z 2001 O] FDAO
M HIV ZH(AIDS)0 &eletin 2008E CHd BY ZHE(HBV)O| QY2 AUA0|Ct H2[0E= A5 A=
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HI2|C| (tenofovir alafenamide fumarate, TAF)= H|2|0{E2| 28 1029 1 £&(300 mg -> 25 mg)
oz EXU1 ¥H HBV DNA O|EEZE S HIO[2HA 20Ut HI2|0{EQ} H|XotH 4Al=/d0[Lt SCHALO| CH
ot FS0| $1A3| Lo HIZ|O{EE A &+~ US A= AZICE

S 7t MSElE HBV 2Z2AE HI2|0{EQ HI2t3ZE (Baraclude® MEY: QUE|ZHH|0f, entecavir)Qlt,

HI2IOI=7t H2|C|2 XY HZFO| O|R0{RICHH I HBV ZZA| AlZ HEJF O{EA HE2| A7t =&

Okd BY ZFH(Chronic B Hepatitis)= £22171?

BY 7t BiO|2{A0 ofst A2 597Iet HE7I(CBH)2 Lh=Ct 24719 &

it

4o
Fe
N

N
11%

7SO0l ZL0IH of 45~18022| H57I|E A &Y, dil LI=2Y, 71E, ¢ 7|5 Zofl 59 Sd= LAl
o2 LIEtUD Bio[2fA9] &S QAISs AHE US0 FYHAS ESsich A2 da 24 & <o
10% de= WI2=2 0|02 =L BIO[HATE XEHo2 =

o
H=ZS o7 BY 7t¥ BEE 3l (hepatitis B surface antigen, HBsAg)O| 671 O|4F k4 0|H
Z f

m 2rg

A HAZZT|(Immune Tolerance Phase)
S22 ost 3R 2R7|e HAZEI|(SA HBV ERAIZ))E, HO|HA SAlo] &St BY 7t
envelope ¥l (hepatitis B e antigen, HBeAg)O| 40|11 ¥ HBV DNAZl =X|Bt &5 7tHo| SH=
o= AlZI0IC} O] A|7|0f= ZAt0] 911 ALT (alanine aminotransferase)7t Z4A0|0{ k2219 g=2 of

ALt A0lstet.

A7 (Immune Clearance Phase): HBeAg ¥4 Otd 27t

(o]
HBEZ|7L 10~20E0| 2Lt ¥2p HARLSO0| LO{LE7| A[2fStH HANIZZO| o5 HBVO| &

re >

el MIE
b OFRE[2] AIZEC Of AlZ[0l= HBV DNA £2|7F #4445t ALT 27t &t A HAF 220 T2t

\J

a

r

by ZHEo= ZITHECH A9 71 SR HEH2 €4 HBeAgO| A4E|1 anti-HBe (HBeAb)7t

LIEfLI= HBeAg € MEH0| Yotdo= oy HBV DNAZL A3 Zastl ALTZb H40[Ct

A H[=A17|(Low Replicative Phase)

HBV DNAZ} &M|ZZ DNAZ SEE/0] S0{7tH HBeAg YA MSHO0| O|R0R[HA H|SA HBV ERAIZ|Z
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SO{ZLE 0] Al7|0f= HBeAgO| S-90|11 HBeAbZ} &-d0|0{ ALTZt
£ 2,000 IU/mL (10 copies/mL) O|gtO|Ct, 22| AA2 Z0|st PSS HR37t 2E0[|2 HAA|AT|of
&80 HE F2 v UFHSS E0V|T Bt HISAY|E 7 A&Es A0 ES0[0 tEE

[N e} o

Ol=7F Y=otA|2, L2O0M= HBV SA0| AAHH22 AEESIE|7|= BHCf.

—

B3
0f

ghd7|(Reactivation Phase): HBeAg &4 2HY
HBV Z4 ZH&3t7|= HBeAg 84, HBeAb 24, &2 HBV DNA 2,000 IU/mL (10* copies/mL) 0|4,
AT 4% 2 22 200N 224 U3 Al SYS 2Ot CiRRo] SAls Clst JI2te] BISATIS

AR E MEGTIZ O|dSHA| T, L7 A= HAHAT|0M MEG7|= HIZ O|d5H7|= Bt

— —

HEESe e & &Y(liver damage)of 2ot dF-2l= LFo|M Este b dwsH(hepatic

ASHOR RN UEOR SeAKOITA A ZO| M7 Mefolch 2t &4

=
=)
o
Q
[}
>
D
wn
°
N
Bl
0gt
n
<
tN
1o

O PHHHOR BHEE|D AAE ZHMES O O[4 AMSIR| RatT Zapl e MES| VAR oAt
JHE YR, ZhHiOlR|A, YEA S 7F 240 Y0lo| w2l 2ol YUR|BH, BHH ZHZ}

TdE & &g UMEAM 2 MaT(er S5 =250 ZHIEH 00 FTHMIZE(Kupffer's cel)et BS

=2 —
MESO0| 2dste|TM 20150 ZhdHME(hepatic stellate cel)E 2dStAIA Lofdtt. ZHdEME= 2t
gretel 2, Rl & 2l drds 2ESte 4l 7t ddHe JgS ste A2 ELEO Ut
UFHS 2 PYS (B, BE, ¢S L JUR 28 5)2 oL 4o SH7t gl UEHSS Stist

ol

B3 7+ Hfo|2{A(Hepatitis B Virus, HBV)= £90I7}1?

A HBVO| 1z
HBV= Dane YAHZZE 42 nm)ZA DNA BIO|HA & 71 220, W20 22| DNA ZHA|=(capsid)
Z 20 Uese 208AQ 2m|(envelope)zZ =2{M0 UCE HBY &2 HHIRQI HBsAg (hepatitis B

surface antigen)2t LHESHY| QU= A9l HBeAg (hepatitis B envelope antigen), sH&Ql HBcAg

(hepatitis B core antigen)?t QUCt. HBsAge CTHEL2 1pQ) HLtw|E Yo LHOA 0| gls gl ¥

(spherical)O|L} £E (elongated) 22| 2= ZAHEZICH WEO|= 27t<9] DNA X2t DNA Z=§&4
7t =M, HBVZ EAE f RMUYEE HAlSH & sisste 2HY0fA Fel mRNAZG MAtg|H, Ol
MRNAO] 2|l H}O|2{AT} =4 |(replication)E C.
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HBV : Structure

Copyright @ The MelGraw-Hill Companies, Ine. Parmission requirsd fof reprouction of dispiay.
Genomic DNA
(doutle-strandsd
with partial
single strand)
Hepatitis. — Envelope
B surlace
antigen
(HBsAg)

| Nuclsocapsid
tviral capsid]

Ervelope lipid
(irom host cell)

Hepalitis B e antigen Hepatitis B core antigen
(HBeAg) (HBcAg)
Elengated

{a) Complete infectious virion (b) Viral envelope particles containing HBsAg

HBV Structure

A HBVY Life Style
HBVZt A|L{O| S0{=2 ZEMZE BEHO| Z2t20 ME Qo=

% S
W2 o otoR UM SAS she SAY, MEUoIM LS
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NTCP
coracapton?

Vg entry:
endacytosis

Enidocytic vesicie y g = --ug:'\‘ e
Recycling = camplex

Huclear import

? TcDNA
CCCONA

formation

transcription

) ]
,: .
X MRNA = 5 Y
o
—~— \
Pres/s mRMA ]
" i

i Encapsidation

Pres1 mRNA

SN

Al
paRNA

Y N
PrecoreRNA

Life Cycle of Hepatitis B Virus (&2: www.wjgnet.com)

@ B2k(attachment), 2% (penetration) & EH|T|(uncoating)
HBVe ZHME S MESHsinusoidal membrane)l| ESAt £ACHHZIOL NTCP  (sodium  (Na®)
taurocholate cotransporting polypeptide) 84| Sslf endocytosisOl 2/sH ZHMZ W2 S0{2Ct. 0]0f
2T (envelope) THHAO0] HARHA HO|2A FA22| & 21 (nuclear import)0| O|F0{RICt,

@ =X (replication)

rcDNA (relaxed circular DNA)= polymeraseE 0|&3510 cccDNA (covalently closed circular DNA)Z
Matz|=g|, Ol ZHMZE UM YAHEE= viral DNAS] & HEf2 2 E viral mRNAS ZAt(transcription)
St= £3(template)22 2{E6iCt

cccDNAE= ZHMIZS] RNA polymerase IS O|235}0] pre-genomic RNA (pgRNA)QF 3£F2| subgenomic
RNA (preST mRNA, preS2 mRNA, X mRNA)E ZAlst=H, pgRNAE KX A(genome)E XS =3

o

(template)2}t precore/core 2 polymeraseE ZF=0, subgenomic RNAE Zt2t KA HEE JiZ|12 QL

Ct.
POgRNA= SHOA MERZ LIt pgRNAS A9 2 polymerase (pol), core?t 4 2| tHEidZ S
M= encapsidation HHS 2 ML 0 SHEHEEZ(core protein), polymerase?t A core particle® Bt

Ct. O|0] AHAIEA(reverse transcriptase)?| 7|=s8 712l HBV DNA polymeraseE 0|23510] pgRNAZE

OtM BY 7t 2|23, HI2|O{E9| Version Upgrade, #2|C] @
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Ef minus(-) strandE S O|F plus(+) strand?t BE=0] 2|Z2| rcDNAZF @HE . Subgenomic
RNAS2 L (large) & M (middle) b S (small) S 2|0 X Cheio] SHHEICH 28 rcDNA=
A AtE (recycling) €L,

3 ZE(assembly) 2 &= (release)

L&A M2 (endoplasmic reticulum, ER)OIA rcDNAQF HBsAg, HBcAg, HBeAgO| ZE(EHM)=I0f S 2|
(Golgi apparatus)olAl  HMAEZQUCHE M= HCV  (maturated HCV, mHCV)Z2 EICH  MZZ0A
pregenomic RNAE SAM2Z 2f9| HBV DNAZE Hatste REFMYS HA LE= CHA| H ez 50
ZHALE A= ZHAS YSIM 2de HEfQ| BIO|2{A(mHCV)E 2HS01 ME 5122 Z0k(budding)=HA
WESICHexocytosis). O|F F ZEMZO| ZHL| AL 2 F0| Zof RE5| SASH =0, 5t20] & 10"

A

7io| Hio|2 AT WEE 4 UCH

ox

HBsAg2 HBV2| A& OiH] 70% ¥=E AAlsts 2 F2 U= HBV Z¥S UHs= 71d 2%
sty HA|ZH0[CH Wt 2hd BY 2t A Fit § HBsAg 240 &= 32 URE G329 &2ME
=]

o|o|gict, o223 ¥ HBsAg Y2 SHHIO|IYA 2|Z vHEDp Hato|

AN
HBsAg #dae ZHME WO cccDNA Z4eb =2 2#2d0| UAS0| En|AcCt

HBsAbS HBsAGO| AAE|BIA MAME|r Chssol

rkJI-

A0 M B &&[0] FOof SHZEMO| VsE BE
STt 2L} 5~10%9 2AoM= BY UHFoM 2l=E 0= HBsAbZl =R 282 BY 7Y
o &Al(IgG HBcAD)Sl RFE ZHAISIO 2t HF OFE &elstks A0| FLh £8F HBsAgzt HBsAbS

H
Ue R U=t HEZ HBsAbZI EF BI0|2AE ZF3A|7|= 50| gl= 20I% HBV

=S

I-EEI-EI

+BY 7tY envelope &9 L SHA|[HBeAg & HBeAb (anti-HBe)]
HBeAg2 HBSAQO| LIEIL ZR0i2t LIEILD ZF2d0| 7+& Zst A[7[0] LiEtLtE XHZAM EE 3~63F
D

ZZ—

[
B
?
anl
T
o
D
>
Q
fe)
oY
M
@
0x

%1% HBV DNAS| 27| BS0| Z5tD U0l Of2 £Cis 2L /o)

rot

Ct.

-

HBeAb2o| Z2{(¥H)= HBVL| ZH
M HBeAbZE 32 Z&0| LOLIPM UHOZEE{Q| 5|23 LIEFHC}

g0l 432 0I5k &Y ol=S HHA=

vl

sttt TR HBeAgOl|

- B 7t core ¥ L FA|[HBcAg X HBcAb (anti-HB)]
HBcAGS ZE ZHMZE L{ollA 23E0f F2R0|Me A2ER| &=Ch HBcAbs HBV Ztgol A 1HZOfA
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LIEILI 247| IgM HBcAbe HBsAQO| AAlZ|D HBcAbZF LIEFLE?| 0]Ql &t O|A7|(window
period)0|= ¥H2= LIEILISZ O] A|7|0f HBV Z&S ZIC

—

fuok
rir

Qs 2|E7} Ect,

£Q

A
e

lgG HBcAb= HBV ZYE & 2|=0 2tAQ0| LIEILIEZ ZHHo| gt A & Al SH7t =t et

M 29 ASEE LEH| AZHSH0] 2

LS 4250 BY U ZE AFHOIM ZEECE 2 HBsAgt
S FE=T FYRl ZHO| ASS UEIHLL, HBsAbSt &H HEEH ZH=ACKE SSEASS LIEL

'HCE

IgM HBcAb= HBcAbZt S HE=E WFE LEILD FEHo=2 SHO0[ LEILY| Al2fet =2 671t A

=
SEC 671 OlUof ZtFel 2|2 &Y KRS 2T 4 Qg Y==2 JIPt Wefvts 20| ES0Ic

«+BY 7t HiO|2{A DNA (HBV DNA

b

2@ 4 HBV DNA= PHd BYE 7ol &2 2z 2IE OlEste 7t 2% QIA0|0f, 2|2 & HBV
DNA £2|o| #5h= gHio|qA 2|z &Zap U 2

oA ZICH A| HBV DNA 2|7t 371842 2t
EL 378t 217t QICH matM gHtoj{A

HBV DNA £35tE dst5| £¥ot= ZALZ 1 mL UG 7HI|(copies) &2 IU (international unit) 2|2
HA|EICt 32 £8a4 HafEl2(polymerase chain reaction, PCR) &S 0|23t 02 £2F9| HAIHE
O] 7HEE|| AD HAAPEHO| et 2F2F 240|7F UZR|BF CfEF 50~200 IU/mL (250-1,000 copies/mL) O|4f
Ol AZ 7hsottt. 220 AMEst s AA

golCt.

oY

N

ZEEA HAfEIS | (real-time PCR)S EC} of|2I5H HAL

=
stzto] AR ZAF ALT £%|, HBV DNA 2Z%, HBsAg 8% A4 52 30| 2|Z 2|2 ZHO|C

ol 2= o 7[ME 71|22 U=71?
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321 2& HBV Z|2A|= AR A [nucleot(s)ide analog]2M pregenomic RNA (pgRNA)Zt capsid ©F
OlA polymerasedi| 2[sif DNAZ MeHEl of HRO|HAL| Al DNA ZHE0| 7101 S0{7t &d8 STHAIA Ht

olzia SAS HAAZIC SHA|2F 0|5 Al 52 13 Old 47| FOlsts 4% theol FR0M W40l

=

—_

on

BiO[ AT} Srdstes 2A17H UL

gHpo|Z 2= o oA LY 7]HdS 712 UA=71?

—_

pd
>

9'|_|
0x
o
ofN
0z
o
mn
rir
utol

F 22[(active site)?t U=, 0] £L/0 2|0t
fi(steric hindrance)?t A A7t 7101 S0{E & A &0

Lge YoriA Hoh 2R onICt ¥7) £ Al MYls Lol S 2 el

=2 o

HBV2| polymerase 2A8= D

=
CF S9! Of|iite] $I0]7} 447|3 Y|

OII

=HOL TH27| 2o

2t ofAoict 20 = SAHHO| WHS ALKHo= ZLIESI0 2AQ| FBI0|HAAE HEHSH= 20| 2=
O] AN 718 SKSICE Eot HBVZE oF kAo s L0l 42[H BHlxet 2|2 28st= OE AA0f Hf
SHM T WRLE0| 4ZE + AT

} _
HBV o2 ae Rololpy
&Htoj21A 9fA F lamivudine®t telbivudine2 7| 2= Al Wd YAUS0| =OIM, 2|=0f Cist B-ZO]
222t J|th=[AHU S| 2ot A2l FRE AHQlstie d=str] E2n, cdevudine2 =atet o

I'_._

dgof 2t 7|2 =4 2z Ho|e7t £55t0] M= k(| b=t £t adefovire HHE E7E YHIO[HA

Alof BI5to] o[ A =27t oFstl 1 Ol ARE Al LY 20| S7tsts 80l ULt

oA 2hd B 7t A+ =2 9fA(initial therapy)= entecavir, tenofovir0|H, 0|5 9fAle H=et o
Hiol2{& =t Y2 WY HES E0ls, 495 ¢ud Z2OYo| 2awn ot Est FARAQ

1. WS W2 Yot AL WSO, S5l CIZ Hloj2A0 o3t F57%, 33, o2 28 U
HBV 2Tt ZHEQEC J1E20) SHS S0{of St (A1)

2. Complete blood count (CBC), aspartate aminotransferase/alanine aminotransferase (AST/ALT),
alkaline phosphatase (ALP), gamma-glutamyl transpeptidase (GGT), bilirubin, albumin, creatinine,
prothrombin timeS Z&Hst FHAAIL LSICH (A1)

3. HBV 34 HX|Z}= HBeAg/anti-HBe, @2 HBV DNA FAA7l Z25ICH €€ HBV DNA ZEZAL
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HBV DNA >2,000 IU/mLO|X AST
2 HBV DNA >2,000 IU/mLQ! &AL, AST/ALT2t

=2

&

3. 22|82 AH 2= tenofovir, entecavir, peginterferon-a =

1.

2.
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2. @3 HBV DNA <2,000 IU/mL2t= PCR ZAl ¥/l B, AST/ALTRt #AIQI0] 2|28 g & U
(

Ct. (C1)

3. 378 THIOIMAA 2=2E HASHH, tenofovir, entecavir & S| AMEE 4dHc=2 AT
(A1)

4. H7180| 22 R0z H7|s d3tet A= B8 0| F250 LSS peginterferon-a YT AR

1. 83 HBV DNAJ} PCR ZAF 2AQl 22, AST/ALTO| ZAH[QI0| A3 A7E BHIO2{AX 22E

ro

2. A1E SHpo|AA 222 HASHH, tenofovir, entecavir & SHLIC| AIRES Moz HASHC

3. Peginterferon-o 2|2 ZHEH 8d WE0| S7(0ICt (A1)

4. 2t0[AlS 12{Etct (B1)

® aHLoj2{A LA
A FHLORIA LA 2RO Yol 243
1. AT8 FHOR{A AR 20| HO[2A SIPJ} LAS SRt A*2 AST EHOl U OHUA HAS Al

SHSHOF ST (A1)

N

W 2= HiO[2{A SOPVF HAED FHAYE LG0| =AQULH 7154 Ee2| AlAstct (A1)

A Lamivudine WA
1. Tenofovir &% 2|2 E&= tenofovir?t F22|QAIE A HERZE HASICH (A1)
2. Tenofovirg AI2S £ = ZAR0|= adefovirt H22i|AIE QALY BE RS 1StCt (B1)

3. AN ZH|58 712 ERH0M = lamivudineg E&Hetl peginterferon-a £0E 129g £ QUCH (B2)

A Telbivudine L{A/Clevudine W+

Lamivudine W0l &5t0 x|&& 4 QUCH (B2)

A Adefovir L4
1. Tenofovir &t= 2|& &= tenofovir®t entecavir? Het 2|25 11243HC} (B1
2. Tenofovirt F22|2AE SAMX|(entecavir 0]2])2] &HE &

=
=
3. Tenofovirg A& £ Q= ZAR0l= adefovir@t entecavir®| Y 2|25 1248 £ QCt (B2)
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A Entecavir LA
1. Tenofovir &= 2|& L& tenofovir?t entecavire et 2| &

2 TenofovirE AFEY & Q= FR0l= adefovir?t entecavir?|

A CjoHA Uiy
1. Tenofovir &t 2|& L= tenofovir?t entecavire| Be x|2& 1243ICt (B1)

2. Tenofovir® AIRS 4 9= ZAR0|= adefovir?}t entecavir E8F 2|22 1n2{& 4 QICH (B2)

2m)
£2015 CHEIZISHS] OH B 21 AR Jj0|S2fRl & Fo RE0H w3
HAYLE

- UAE2| A(quality of evidence): A (high), B (moderate) C (low)

- H A= (strength of recommendations): 1 (strong), 2 (weak)

o]

ot BY g 2AM0M oftE

A FTE YHOlZAAE SHib FARAC] 2F0| @2t nucleoside analog (FEAXAIS RAR)LL

HHEO| 2 &7t AR El=71?

0

I
3

0

0

nucleotide analog (F2REIE RAHH)Z LH+==0|, nucleoside analog reverse transcriptase inhibitor

(NARTHZ+& L-nucleoside analog AE(lamivudine, telbivudine, clevudine), cyclopentane A&
(entecavir)2} nucleotide analog reverse transcriptase inhibitor (NtRT)Z& acyclic phosphonate A&
(adefovir, tenofovir)O| QUCH FALE SHIO|HAX= peginterferon-a S0| ULt 0l A= HBeAg &

4

—

0x

al

A O B

O L O

ogk

[HAI-A-I al |:|||:H/é|-k| 2“:!120” A|».9.o|—|:|-

oo =

ajo

1

® Nucleoside analog reverse transcriptase inhibitor (NARTI)

A L-nucleoside analog AE

- Lamivudine (LMV, HZH: AHZA Zeffix®)

LMVZ M& HIVERE 2dst AIDS A=2AZ AREEE AAA2LE HBYV A0 2 =20t LHEO 1998

= ok BY E 2=AZA O] FDA el AT

f o2 OIASIZIOf LMV triphosphate?t E|X 0|0 diphosphate
groupO| HHEH LMV monophosphate= HBV polymerase®| 2-&0]f 2|5l A4 HiO|2{A DNAO| SUE

off 4
Ch. LMVE 4l SS {18 3-0OH 7|7t gle sith RAMAOI22 S§ &9 SHS F=5t0 BiO[2A

ol
H>
NI

LMVE MZLY Qlitst= A0 of

=AHE AAAIZICE
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LMVe 417|150 ZARI A2 LMVE 12 13 100 mg 7 E0SICH LMVe 3+ §0 & 70% dA=7t
AHO=Z HME|O2 AMI|ls A5t Qe B0 ZEF S0aloF 5t0, 2t HO| CHALEZ|Z| Yooz 7HE
_% o

o oM B

- Telbivudine (LT, AIZY: MHIE, Sebivo®)
LdT= &A&0Ql LdT triphosphate form22 LMV2H= E2| & $j 7tcte] HBY DNA S48 E£0|5HA
Meidoz AAxjst HBVOl S0|AQl gHHio|2{A FaHE LIEHHCE

LdTE 417150 Aol 22 19 13 600 mgs A+ E0{5t0, 429 47t SAS0
Ct. LdTE W27 S0 0.75~3.13A/12H0] 2t %S =0 ZESICt LdTe AMES
20l A17150] Motz ZRO0ll LdTe| B2t dojreg 28= 4 23 4l7|s o7t

So| 22g ZECH

- Clevudine (CLV, MZ%H: 3|2H|2, Levovir®)
CLVS =ZUOIlA 7Her=l kM2 HBV polymeraself| CHailAl DNA-dependent DNA activityS AAME &

gt ofL2} reverse transcriptionZt priming (AlS)E Wal5t0] SHHIO|2{A S LEH = Zie2 22X

< 12 18] 30 mgE d+ FOTC 429l S47t MAb JEHOIAM ZA5t
4 )

3 2
AHo|8E2 Yottt 2 U¥S Sdll 2H2= BiEE[=0, A 6280 60 mL/mim O[2Hl HL9
A
=

A Cyclopentane A&

- Entecavir (ETV, HEZY: H2tA2E, Baraclude®)
ETV& cyclopentyl guanosine nucleoside analogZA{ 37H2| QIALZ|7} €0 EMHERZ 2235i0{ Ct2 &
HiO|2{ AR 22| M| LHoAM &43F HENQ! entecavir triphosphate2 HHEZ| Z&Z[0{ HBV DNA
polymerase®| priming, HBV DNA (-) strand & (+) strand €4 S Al SHAHO|M HBY 2Alg Z5HAH A
AlStCt. ETVE /n vitrodlM OFdd 2 LMV W4 BHO|2{20] CHsi LMVLE ADVECLE 9F 100~3008f 02|
HRO|2A oA 58 LERYCH M2t ETVE LMV WY SR0Ms 222 SAtEC 2|2 898 o
Z2|2 SR AR Al 7[00 F 22 AH9

o
=
Ud 289 Bl=: =O0F A ALEEA| %1

ULt
sd 9 gHioleA 20F 24510 LY LHEEL YO TDRFRE & fMHe2 MU,

2td BY Y 2=A|, HI2|H{EQ| Version Upgrade, #e|C| m
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SHC

® Nucleotide analog reverse transcriptase inhibitor (NtRTI)

A Adefovir dipivoxil (ADV, HEQ: #M2t, Hepsera®)

ADV+= adenosine monophosphate nucleotide analog?! adefovir®| prodrug@ = MIE L{ QUASIS A
O|hA QIAMSIE|0f  ADV diphosphate2 &% HBV DNA polymerase?t ZgsH= dATP
(deoxyadenosine 5-triphosphate)2t 242 =M polymerase 282 2fttsto] HIO[HA SAIZ AAAIZI

Ct.

>
W)
<
rr

7150l el 42 1€ 18 10 mgs B+ Fostd, 7150 Astel 0= £ ¢H4S =
7 o

. HBeAg ¥d Hd 7t Sat= HBeAgO|l 3 A4z AHOIM 18 Oy RII2 &Yttt & SHS

rot
il

o
UACH GHH, ¥ HBV DNAE AEH2=Z AR L|2|2t HBeAg B &0| ZX| Gle A= A

oo
i
o
4>

2

I
4m
10
njo

FAStCt HBeAg 592 &ats 2A=RYSE ®AISH| fl6 &7I2te| =7t LRSI A7

Z
=

i
o

227|122 Fatizl Bt itk

A Tenofovir disoproxil fumarate (TDF, HEZY: H|2|0{E, Viread®)

TDF= ADVO| methyl S=A0|0 tenofovir (TFV)Q| prodrugO|Ct. TDF= O] FDAZEE 2001E0| HIV
2|2, 2009 HBV 2Z2AH2 SQUEULH SBIO[HA 7| L LY 59 £/40] ADVR 01 FARStLL
LMVO|| LS 2= HBVE in vivoRt in vitro 250N JA|StCH SZW7t2| MM =2 Lol 2 A{A

U7 U HEZ LY HHRIES o

TDF= MIZEU Qlitsl =40 2

ol
==

&Mooz OIMSIE|0| TFV diphosphateZ 2H43tEl 5, HBV
polymerase0f| 2|3 LI nucleotideQ! dATPR} ZZZoz Ei| ZQ AM HBY DNAZ SQUECH LRI
g nucleotide ChAl FRE TDF= DNA €7] Ab=9| GO Ta4AQl 3-0OHZ[7t Q= nucleotide FAHA|

O|2Z polymerase?| S22 FLs5tl HO[HA SAHE AAA|ZICH
O|245t 28 7|2 ADVe} 04 H|5HZ|2F TDFO| &HIO|HA &5 ADVO| HIaH &4 Z2siH ADVe

2 Sy #yS 207 93 AT (10 mg)S AFESHE 01 TDFE AS40| Hof Yrfxoz 1
2ko|

| 300 mglZ 2% 4 Q= ZI} TDF7F ADVEL} HBV polymerase0| CHeH ZAEH 215t (binding

TDF= 712t &0e s7iz Ay A70M & 8Hte| =72t ¢ TDFO| LY #0l= SR AT

(=)
X
A
ro
nz
=
10
Hu
ol
o
10
kU
}OII
rﬂ
4
2
>
H
T
S
o
[>
U
H
el

Ab(virologic breakthrough)O|L} LiAL0|

, HI2|0{=2] Version Upgrade, #2|C]| @
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m Peginterferon-a (peginterferon a-2a, MZ%Y: H7tA|A, Pegasys®)

Interferon-a= 1970ECH O] THd B 7tAH9| X=A0f| =250 YSE 2= UAZ HiO|2A =3},
gSA g o Y RAEV|S0| Uz YAHO[CE  Peginterferon-a  (pegylated interferon-a)= 7|22
interferon-a0f| polyethylene glycol (PEG) £2{7 AStEl 2o 2 BtZI|7F oM §Eo 3471 & 132 &
Of AHZO| £¥35t0, [22t= 7[29| interferon-aOf BI3H =OFMCE oA OHd BY 2ol A=2H 2 0|8

g3 ALk

HZ|Cl= A, oEAH SAU=A=71?

22|0{= AO|21A(Gilead Science)e| #2|C|(Vemlidy®, HEY: E|=ZH[0f L2tWLIOIO0|E, tenofovir
alafenamide fumarate, TAF)= nucleoside analog reverse transcriptase inhibitor (NARTNZA 20164
11€ 0] FDAOIA ‘CHAHY ZHASE SEist 49l 8HY BY Hio|2{A  Zt(chronic hepatitis B virus
infection in adults with compensated liver disease) 2|22 &¢Q| ol =ILHO|l= OF2] AW X| QU

Ct.

Helt|e of2lsty 7|2 FAUI

=

Hlg|Cl= tenofovir (TFV)Q| phosphoramidate prodrug2 HBV nucleoside analog reverse
transcriptase inhibitor (NARTI)O|O{ A8%| LHO|A tenofovir2 Z2tE|0f adenosine 5 -monophosphateS

gt®st acyclic nucleoside phosphonate (nucleotide) analog?t %=|X nucleotide analog reverse

2td BY Y 2=A|, HI2|H{EQ| Version Upgrade, #e|C| m
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transcriptase inhibitor (NtRTIs)7}t EIC}

He|lCle 24 ME-JAEY gd=22(lipophilic cell-permeant compound)2A £S=Ht(passive
diffusion)2t hepatic uptake transporter@! organic anion-transporting polypeptide (OATP) 1B1, 1B3
of olaf Yat ZEMIZE (primary hepatocyte)2 SO{ZtCt 0|0 Y222 carboxylesterase 1 (CES1)0f| 2|3l
Jteellel0] TRVE2  MSHECH ASSHM ME W TRVveE ME 2daao] o 24 CHARARI TRV

diphosphate (DP)Z QIAMSIEICt TFV-DP= HBV reverse transcriptase® BlO|2{A DNA QtoZ HQlz|H

M HBV SAHE AA|5t0] 2= DNA A& ZZ(chain-termination)& Z2§5tCt

Tenofovir 2 LYMPHOID CELL
(TFV) !

disoproxilfumarate [ENSYRS i
/LOJL‘OJ

Tenofovir
alafenamide (TAF)

g
Pl
i

thaoz welclo] |2

[
-

Abd 2t 3k (compensated liver disease)S 7121 2H4 HBV ZtEQ| Mol
d Y orH ol oist & AYAFIE 487 M= UL,
Study 108 (N=425)

HBeAg SMOIBIA X2 B QL 2B ZEO| G ChAHY 2ABEY 84, 204 Hus U Zuz

uj
finl
0
[0 W
u
0
o

Z90| 211 INR <1.5 x ULN, total bilirubin <2.5 x ULN, albumin >3.0 mg/dL) &}
C| 25 mg (N=285) 1Y 13 E0Z2 TDF 300 mg (N=140) 1¥ 13 £E0ZS 2:1 F22| A5t 48

b AR,

—

AN

Study 110 (N=873)
HBeAg ¥MO|HM 2|z AT A Q0| CHAY ZHASH BAHE CHAC 2 ®#I2|C| 25 mg (N=581) 1€ 13

SO0 TDF 300 mg (N=292) 12 13] S0I22 2:1 A9 BjHs0] 4832 AIHSIRACE

obd BE 7t 2|2, H|2|0{=2| Version Upgrade, ‘#2|C]| w
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o Z|HE7) TDF FOHZEC 7= AT

N2 ZAME|AC

Table 9

N s 2s
S0iZ0t SYCt S35 We

goete &Ap 4

Studies 108 and 110: HBV DNA Virologic Outcome at Week 48? in

Patients with Chronic HBV Infection and Compensated Liver Disease

Study 108 (HBeAg-Negative)

Study 110 (HBeAg-Positive)

VEMLIDY
(N=285)

Tenofovir

Disoproxil

Fumarate
(N=140)

VEMLIDY
(N=581)

Tenofovir

Disoproxil

Fumarate
(N=292)

HBV DNA
<29 IU/mL

94%

93%

64%

67%

Treatment Difference®

1.8% (95% CI =

-3.6% to 7.2%)

-3.6% (95% ClI

9.8% 1o 2.6%)

HBV DNA = 29 IU/mL

2%

3%

31%

30%

Baseline HBY DNA
<7 logio IU/mL
27 logqo IU/mL

96% (221/230)
85% (47/55)

92% (107/116)
96% (23/24)

N/A

N/A

Baseline HBY DNA
<8 logg IU/mL
28 log, IU/mL

N/A

N/A

829% (254/309)
43% (117/272)

82% (123/150)
51% (72/142)

Nucleoside Naive®
Nucleoside Experienced

94% (212/225)
93% (56/60)

93% (102/110)
93% (28/30)

63% (302/444)
50% (69/137)

70% (156/223)
57% (39/69)

No Virologic Data at Week
48"

4%

4%

5%

3%

Missing = failure analysis
Adjusted by baseline plasma HBV DNA categories and oral antiviral treatment status strata.

Treatment-naive subjects received <12 weeks of oral antiviral treatment with any nucleoside or
nucleotide analog including TDF or VEMLIDY.
Includes subjects who discontinued due to lack of efficacy, adverse event or death, for reasons other
than an AE, death or lack or loss of efficacy, e.g., withdrew consent, loss to follow-up, etc., or missing
data during Week 48 window but still on study drug.

Table 10

Additional Efficacy Parameters at Week 48

Study 108 (HBeAg-Negative)

Study 110 (HBeAg-Positive)

VEMLIDY
(N=285)

Tenofovir

Disoproxil

Fumarate
(N=140)

VEMLIDY
(N=581)

Tenofovir

Disoproxil

Fumarate
(N=292)

ALT

Normalized ALT (Central Lab)b

83%

75%

72%

67%

Normalized ALT (AASLD)"

50%

32%

45%

36%

Serology

HBeAg Loss / Seroconversion”

N/A

N/A

14% / 10%

12% / 8%

HBsAg Loss / Seroconversion

0/0

0/0

1%/ 1%

<1% /0

N/A = not applicable

Missing = failure analysis

The population used for analysis of ALT normalization included only subjects with ALT above upper limit of
normal (ULN) of the central laboratory range (>43 U/L for males aged 18 to <69 years and >35 U/L for males
=69 years; >34 U/L for females 18 to <69 years and >32 U/L for females 269 years) at baseline.

The population used for analysis of ALT normalization included only subjects with ALT above ULN of the
American Association of the Study of Liver Diseases (AASLD) criteria (>30 U/L males and >198 U/L females)

at baseline.

The population used for serology analysis included only subjects with antigen (HBeAg) positive and anti-
body (HBeAb) negative or missing at baseline.
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A HBV ZZAHZ UHIE FAAt ETE w22A(E)E AA7H AL AEHE FAAE BRO[HA
AA =of L HARH 2AF0| UA[T LT BAOMU 222NUE = & AL A= YHSE YA RAIECL
Ot=2] FAMAIO|7] W20 AtEO] SHSIL 22X A7t &Lt £5F w32 A(ENE 2ofAe 38017

2o F07} E0[stA|2, BiO[2{AE H|ZHSt= 20| OfL|1l HiO|2

>
ol
>
ﬂJIO

AAst7| =20l FOE S
St HiFZ20|M A0l LofLt 2&HQl F07t TSI 0[of THE ofA| W 20| ZA7t =t

SiZ AEHZHH[O{(ETV)2t HIZH|O{(TDF)= <Al L 20| ALt Qictn 2N QAT H7| FE00

o

OE e 2o feds A5 A0 £ A HMEE ZAH 7t = Y222 J[Z9| TBjo| A of

ol

M2 BYE 2t =0 SHA™EO0| A0l AHZR HEHO| THIO[ZA HAQ| JHefo] LSt MEO|Ct £5]
TDF (HI2|0{E, Viread®)= 22202 D|EZC2|0f &4 29| AlMZE &Ak(proximal renal tubular

— o

damage), 2¥83}=(osteomalacia) S0| QUL

#I2|C|(Vemlidy®, M&8: tenofovir alafenamide fumarate, TAF)= 2016E O] FDAOIA ‘CHAMA ZHA

g

f

Stet g2 2d BY HIO[HA Y RR'ZE SO LA2H =L OoF2] A7HE|R|= GUAAIT 7[E H]

L LA —

AL

a
o
=
09 ¥HS Esto] HUFHO|L =54 Y0l =2 SASOH ALEO| 758 A2 O ¢t

et =

Ozl @A o[z ofAS2 BY UG HIOIHAS 3| Glofe Hols oA3s]

gl

A&
oz Qo2 HBVY LA HEI}L EAHSH=E ccecDNA 7|58 AA|stE A, nucleocapsid assembly

inhibitor S MZ22 7|9 0t BYH 7td z2|2H|S2 A=

njo

JHA1 9o

Al
)
o
bai

!

]

i

7|chsh =Ct.

0] FDA 3{7t

2015 Cistzkats] oY Bt 2= 710|E2tel
CHotL2tatal 2] Al 85 H A 3 = 2013

Korean J Gastroenterol, Vol. 57 No. 3, March 2011

J Korean Med Assoc 2009; 52(8): 831 - 837

The Korean Journal of Hepatology 2007 ; 13 : 447 - 488
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