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[ Abstract ]

Individualized therapy for chronic hepatitis B

Byung-Cheol Song

Department of Internal Medicine, Jeju Nationatl University School of Medicine, Jeju, Korea

The goal of anti—viral therapy in patients with chronic hepatitis B is complete suppression of HBV replication, normalization of
serum alanine aminotransferase and prevention of progression of chronic liver disease 1o liver cirrhosis, hepatocellular
carcinoma and death. For the past decade, even though the natural course of HBV infection has been well known and dramatic
advances have been made in the treaiment of chronic hepatitis B with the use of oral nucleoslilide analogue, anti-viral
resistance is emerging issue in the treatment tor chronic hepatlitis B. Herein, | will summarize current treatment sirategies o treat

the patients and to prevent antiviral resistance. {J Med Life Sci 2009:7:206-214)
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CHBRZIAS TSI MRS TR Fagh delelER
2ajuzh= BY YOI Alhepatitis B virus: HBV) 889
5% LR A8l Fop. 3] f2luete pETYS EAME
oo HEI oS 2ol AL ZE FAIH FHAE Cel
siEicte 3, MY O B AU F HBeAg A
Zgo) wn Aoz A wasts] Fefojes AR A
At ggstoen, HAAE T2 HAEGY TAle| e {742}
ol vlal B4t L2 Ritejols-1y efufetolls] BHHAY A
B e 555 gl o 4 gl

Ad = Ad ZF HBVE| ApdAl w7 A, Ag Fofl vt @
2 ojsy Ho| glo] AT Aol me} 5-6712] Yuto]2
£ A gAtel ol §-Ei(Table 1). AR 7lol=2IRIE9]
WEE|RITHTable 2)1217, eyt o 3elola]a A9 =9
= B3l sizsolop g EAIE0) Yot A, oW ExE o
A XEg zUA? 4, Head s od AAHIE HT
2712 A WHRWE AW ofd o] $2717 UlA|,
Mz A 3] WS oWshe #|4¥e| HBV DNAZI: vt
2 AR A7 oA, Aokt 28 AMSSEE o|E 71FEL
2 23 A7? A5, ofFA WS e 5= UdeA? @
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BE7Io) tHske wdAlzIeh PAske R4k E2 o
90%. AdoloflA AL 1-5% olch® SEzhde] gt HL &
7} @9 A ThETIE AA 154]-304) Alelell W HA7=
Aggtcr, Wy AAZE AXNYPA AR FaHe HBeAr B4
Al/HAHEHHBeAg FAo|T anti-HBe S4do|d $xlv}
HBeAgo] £A41E]T £& unt-HBeWA B HPHo| o), o|2jg
HBeAg WAALRE ez} S&,E, ALT A7t 5,8, Hjo}
Algl. HBV $-#21y A, BYo| caluct 3] wWAdsia Hel
ojitche-20 HBeAg ¥H44l/8HHEE Bxtel o 70-85%%
L= HlZ4) BEZMI M G4 Kinactive HBsAg carrier; HBsAg %
A, HBeAg &4. 3 HRV DNA { 2.000 TU/ml. AST/ALT #
Al Ech 2y AGH A7) Sl 27]9) HBeAgol 2710t @
HARE | YA HBeAg HAHE F AdS ExHHBeAg ¥
AASE §hatollA ol ok opAeoA AWty o 85%=
HBeAg -S4 ¢Hztd ez Apdgicia 2)e HE 2 74
Foho2 xsfgichs. 23) :

BRI e AR & Jtage] A2 HBeAg ¥4 T
Azido| e oyl 2-55%, HBeAg &4 THAZMgoIME 8-
10%7F t#vizos Zgct djdgi4 7HguEo el 2Re
el 3% HEolo] MM EYE A HS0] gl HBY KfAleliA
= o 0.4-0.6%0A, 239 FxtellA= o 3-6%04 ZHA
Eoto] whlistoien gh4dpgziedelAl HBsAg FARAES A7t
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Table 1. Approved antiviral therapies in treatment naive patients with chronic hepatitis B and response rate at 1 year

Peginterferon  Lamivudine  Emlricilabine  Telbivudine  Adefovir Entecavir Tenofovir

In HBeAg-positive patients

Undetectable HBY DNA by PCR based assays 25% 39% 39% 60% 2% 67% 76%
HBeAg loss i 30% 22% 14% 26% 24% 22% 21%*
Normalization of ALT 9% 66% 85% T1% 48% 68% 68%
Histologic improvement 38% 59% 62% 65% 53% 19% 74%
In HBeAg—negative patients
Undeiectable HBV DNA by PCR based assays 63% 2% 79% 88% 51% 90% 93%
Normalization of ALT 38% V4% 65% T4% 72% 78% 76%
Histologic  improvement 48% - B63% 5%% 66% 64% 70% 72%

Adapted from references.58-60, 67-71
* HBeAg seroconversion :

Table 2. Recommendation for the treatment of chronic hepatitis B by AASLDY

HBeAg HBV DNA ALT Treatment strategy
Low efficacy with current treatment,
(Observe: consider treatment when ALT elevated,
N 3 90,000 TU/ml <9 X ULN Con'sidef biopsy in persons » 40 years, ALT persistently high normal-2x ULN, or with
. family history of HCC,
Consider treatment if HBV DNA > 20,000 [U/ml and biopsy shows moderate/severe
inflammation or significant fibrosis,
. Observe Tor 3-6 months and treat if no HBeAg loss.
+ 3 20.000 TU/ml Y2 X ULN Consider liver biopsy prior to treatment if compensated.
Immediate treatment if icteric or clinical decompensation
IFN/peglFN, LMV, ADV, ETV or LdT may be used as initial therapy
LMV and LdT not preferrad dug to high rate of drug resistance
End—point of treatment: HBeAg seroconversion
Duration of therapy:
® [FN: 16 weeks, peglFN: 48 weeks :
® LAM/ADV/ETV/LAT: > 1 year, continue for at least 6 months after HBeAg
seroconversion (CHERZHFEHEIEARS 24 19719
[FN non-—respenders / contraindications to IFN —> ADV or ETV
- > 20,000 IU/ml >2 X UN [FN/peg IFN, LAM, ADV, ETV or LdT may be used as initial therapy, LMV and LdT
not preferred due to high drug resistance
End—point of treatment not defined.
Duration of therapy
@ II'N/peglFN: 1 year
& LMV/ADV/ETV/LAT: > 1 year
IFN non-responders /  contraindications to IFN —>ADV or ETV
_ Y 2,000 TU/ml 1-2 X ULN Cons.ider livgr biop.sy. _and treat 'if' liver hiopsy shows modprate/severe
necroinflammation or significant fibrosis.
- { 2,000 TU/ml < ULN Observe, treat if HBY DNA or ALT becomes higher
Compensated: HBV DNA » 2,000 1U/ml = Treat, LMV/ADV/ETV/LAT may be used
as initial therapy, LMV and LdT not preferred due to high rate of drug resistance
+/- detectable Cirrhosis HBV DNA ¢ 2,000 [U/ml. Consider treatment if ALT elevated
Decompensated: Coordinate  treatment with trangplant center, LMV (or LdT) + ADV
or ETV preferred. Refer for liver transplant
+- undetectable Cirrhosis Compensated: Observe,

Decompensated. refer for liver transplant

IFN, interferon: peglFN-, pegylated IFN; LMV, lamivudine: ADV, adefovir: ETV, entecavir: 1dT, telbivudine.
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05-2% ¥lz2 vehiy ofalob 2|9 ko= B4 EE
Aoz g2 Ec}

W4 AEER AL 59 AEEL 30-85%, vldiAd 7w
Z2] 5 AEEZ 14-3%elth, 53] B FEFA ALl
% HBeAg®]| 2449 A4 MELo] 97%¢ HHH, HBeAgo] ¥4
2] AL 5 AIESe| 72%2 EAT AolE Koy o] HBV
o] A%Al F4 HBY 499 g4 Aol 432 vldE AAb
z;s_q-u}zs-za)_

Azo 21

HEVE] 2212 oAl HBVE Aisted 71380l W3
@AY, HEDE st 3R AEES PR
sl A golt vtk weby gujolels Aze olziw 2

2 S o2 AxEelo} i,

Al +1E X2 HU7I?

2007y w|EztEkEe] A R7he|EeleNe Table 201 Aejatdd
o, 20079 tigizkels] R2rte|EeiglsE ) Faolah,

Heghe 719 SR HBV DNARZL ¢ ESol= 2782
A2 diitel SFHA] =k T olfE oz ¥hgo)
o) mlofalarl FELAle|E fEAY A Az A Al Y
A 7H5Ae] 5THTeble 3). BT 0|52 diHE 42 Ao,
72A A 2uigls G% Bo dfdt 4zo] Au)stum),
7HAg Agge] YEto| of7] w&olch,

FABETY BREL 7o FHEE T 44 J Folx &
Zo| HBY DNAZ} EA|ol= Bk, vbyg Hages 7
#Helx] gt} ol 1S AL ded 4= gl= HBV
DNAY F& 9a)7) S-S Al

HZo| AE 304 oMY IAES dLRE T FEe
HEAel AFSo] oJgld Atk A HBV DNAX7L $7184E
AN 9@ A EGe] HE st SIERno. 52 89, Fha o)
o3 AMEE F7)Ethe BIIEM 0] glo] #F HBV DNA
A= ZHAgke] Adol e Fad Ax7F Hoh o]F dFtelA
HBYV DNAZ|7} 2,000 IU/ml (10,000 copies/ml) o4kl 7% 71
Awzog gl 9 zhyyde] WAl §3e] FristE e, &t

Individualized therapy for chronic hepatitis B

Z7 2 HBY DNAZ} 2,000 iU/ml o|8t2 Zhasks Aol 7
Azate] wAle] FAF dase], €% HBV DNAX 2,000
Ujmlo] 7Fa%he) A8)e Sukshe AX|(threshold)2 AZHE L
glo] EE HEBV DNAZ| 2,000 IU/mE BE-FA4E G2 (inactive
HBeAg carrier)d] 71%&08 4kat Qrhn, 3k TbARHTME o)A
ghlold X RE HBV DNAS ZaAl7ls Ao] Thade] Ay
o ghNEote] e ZaAithe A nEsial, ML
oo} npaflo] 404 o)F ojF A Frtetthe 72T Zdks
2 32 ejehy 404 o) Hle|g A FAE Aol A
EGE diE 4 ekn AT 7} Ak ASTVALTA 9 45
o} WAl BZ HBV DNAZXZF 2,000 1U/ml ©]4¢] %9 7
Zgto] Mol ofke 3 JA7iele) 7HEste] e PR
(HBY DNA > 2,000 TU/ml oA 404 ol4 w2l 7HHg, 7t
AlEgke] ZiEE Fo wEkA ALTReH A Fe] AaE sfof
Bl o] A7|Ean dgH 17. 89, ’

U F2 logje 5392 Hilo] &5 HBsAg Yol
HBV DNAZZ} 2,000 [U/mielsle]l HBV EfAlolME HBsAg
240l g FFol vje] TAED &gt AEe] 4.4 Fof T
Ay AP HESt= 2A2EBV DNAX] ofFt a7t o
#asirka Y7hEct

A ALTE 7= AL He, MR deet 7 A5
7 ore Agbge] gz el @Az A%E fREe
ol A HBeAg BAHEL 28 4 2 AL 48
o] ouhE A B e ZAsl=d =gof Hoh getd geg
o] stolmatelefl A ALT 2A7F 4] ouf o] 4 Akt He AR
2 :ﬂzo}a].ﬂ 91:}14, 17, 38)

o] Lai 592 334 o449 FAZ(n=192, HF Lo} 40
Ay ez AT dAfolr A&Hez 83 ALTA7 B4
ol Bkl APolw 379 xboA ool 9= THHH3K
fibrosis grade 2) €& d&4A(stage 2)0] U%LH, 53], 2
ABOH oAhell A, ALTA 7L &8 AAkRlY o= FalelA &
317 AR rH46% vs. 20%). YhHe] Andreani 5292] H7te|
Al HaA] e d@o] gxlE(n=40, Hyt o] 204)E B
o2 A#g Qo= 2n] 2 A A7e] M Tk

F 2ol A ASI/ALTRIR} 71A3ke] A8 A AEEN] A
Aol U3 FrEmg ¢4t Auigo] B Hrko 4 dt=4]

Table 3. Incidence of resistance in patients treated with lamivudine, adefovir and entecavir

Antiviral agents Year 1 Year 2 Year 3 Year 4 Year b
Lamivudine 24% 42% 53% T0% 82%
Adefovir
Treatment naive 0% 3% 11% 18%
Lamivudine resistant 6.4-18% 9-25.4% 21% 909
Adefovir + LAM ¢
Lamivudine resistant 1% 2-3.4% 0-1% 4%
Entecavir
Treatment—naive ! 1
Lamivudine resistant o i 0% ) 1% 39.5%
Tenofovir 0% 0%
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L, Ay pRe 9 O EES dARn=14714E, 354
olxho 2 AlgYst Agkd FTE {7408 HRV EH2¢1 T39I
giatez g dpanela ¥ ALTAZL A A9 ER
A ALTAVT %2 A4 &3hs Feoe 32 A4R o
gielol] wig)] ZHaAgko 2 <18t AlgEe] b BuEgich E3t
#AZo dA ALTY AStAel 40 TU/LE @R 30 TU/L. oA
19 IW/LE Yool giohs Fgade] A7)slo] A4 7)o
gt AAAHG] 715 digk Aot Yesicia gzE,

ol4e] AT AAEL FHSPE, AR stol=eld 2t
AE oA gapinte] ofu]el, @A ALTAZF AP welel AL
o= HBV DNAZ 3 #A42] ¢F 5& sty A= ojRE
getstojor &y, 53 @3 HBV DNAXZ} 2,000 IU/ml
(10,000 copies/ml) ©l4¢l ALt FHALTA 7Y 22 A4S
oM 30 IU/ml ?) Hto]7} 35-404] o4 HLL 2AAHAES
Algiste] 2u] Q)= HGE 4d EL dEade| YA EHY
ALTA7} Abeld 22GAF Agglo] FulolA RRE AT
o] Frin wehErt EdF ZhMagke] TEE(HBY DNA >
2,000 1U/ml oHA 404 o)k, L, IS (AEDE] 7}
8 519l Afels ALTRIRF T glo] X &8 Algle] $oix
gt T ARl olg sHeE dhbola A ARES 3
7] ARE Al YAde] 213Ae) glom®E ofo i3l 2BE A%
A Fro) £t

o

oH oA RRE S AU

TR e] 7lo|=Eilo] A= HBeAgdAl THATFE E2 oAby
AWMZ M Frlolels AR T HBeAg /83T o] =Y
Z AMEPIRE F4 19 o4, HBeAg B AT ¥ 24 6-127
Y ol AR § OAE Fad] B £ ok sglhien,
et oleiah WAL ofd) 2ES A AAEo| viEs E
ZL opnR BoF Zok Al AFE Wzt okn Az 9
|2 AE2 HBeAg BAXA/EHAT & A8 4 A AY
Qlefli= oF 10% e Adkal=es-4m ghH) ofiJoRglef A= oF
21% ~4T%0l| A7 LEPE48-50), Song 54 50% §arelS Hite =
AlHg Aol SlEd 2 9 o)l AL & HBeAg 843
3 & AdrEe) 43.5-492%9E Byt 0L djite s
AlEgt o)A o)y 2|8 T HBeAg EA7EE A5l
= il ZhAESFe| Sk ThAEe| v B
Foiepo), vhne]| AgleA= EEE ARE HBeAg EAH
& 3 Age] WX HBsAg EAAMe| Fristn Thegtel 34
o] 79| glo o|F7} Sri 2aEgivk, ulekd ofX|o} 2|9
oA EAHE T 22 AE s o] Ay 7
Eqto] A8, ESF HBeAg -24] THIBE7HE9! 72 HBeAg
SAMEAYATE A5 FE NFHLRE g 47 goks BA4E

o] glo], HBeAg B AL 27 FRAYLE H7E ofHrh

»

S 259k Song 59 ATiAME HBeAg FRHE A

HBV DNAZ: 33% ©] Zx}e] ATt HBV DNAZ7} PCR AL

Folslen, $29E yeR UEHE A2 ¥ HBeAg &

A#zglo] B slAlol A POREMECE HRV DNAY) 91%0)4] Az
Ho]50, HBeAg BHHE Folm gRgAjol|A] Hie]Ha Fa)o]
ALED 4 FAolie ThdAte] 9] oj4te] Z4lEs u)o)
47t AR Fle) halstel A3} de] U= FHes pzh
e,

Ry A® § HBeAg BAFEC| © Fox Ao] =3
A8=, A= % HBV DNAZZE %& A4$, vol7l B8 AL ¢
36 A, @7, F3AE C, HReAg BAIY £ 271 A&E771
% HBeAg B4 A] HBV DNAA7} F83I0IT EIE s,
5158 wheha 418 o, o2}, HBeAg ®AHIEE Al HBV PCR
o] Ao, A7 1 AR T FE8E a=E + g
2Lt Aol ndFel AL Hop g2 dF Al g o
7R AEE A&she o] 202 TbE, 28t adefovir,
entecavir 58] SEto[El4 AHAY AR 5 HBeAg BHHE & 7
9 G AdE flev, I Ars oy Xa5e) v
Aoz Qg

78S BAolA HBeAg BAME & o] FE A]7]9
ik Ate FEsk) Yot tEEE 9 o)kl 7o)
ERRlolE MBeAg BAATY & 6-1971Y o]4F AME & Zod of
As Fo B 4= Aotz stgdchs 1m, Sadebs A giile
B2t a3Ar ool sidelan wRk thESe] 9= He o
FHo) HF volvt 50ME W Mg uad o Saue 7+
W2 2= Ate] njgtolet & 4 9tk Seng T2 T
A NS FRbel A el AR B HBeAr BA S &
4

-

P whoroh, weEbd FEg YA TET L e qirkR)e 76
HE oM dFEHoR gulo]yx AAYE AHLsA
HBV DNA 7} PCR AR 344911l HBsAge| &3 ¢] Hof 7
o] AxF wrpx] Futolell AE ARSI o] TAGT T/
e}

HBsAg 28/87% 18 HBsAg 873, anti-HBs %4)o] EHe=
A BVl 9%t Aol A ¢l HRsAg B 4~4H &
o 59 ol #=HE A3 2 HOV, HDY FRkdde]
QAL oln| ZhdHFe] 9wl ALolHLt 354 ool dd
ALE ALslle WS o e Y ZTL 7k et WAl
< A9 AUTHTable 5)58. 5D,

HBsAg A=d/8%A8(HBsAg &7, anti-HBs W) 713
iR Ao Fa A3 4 3oz AzZtEvh HBsAg €A
AHE & B 5-6.547 3G W4t Aok ofn] A EE
o] AE Afe|At THoIE ALE AYslu= HEHEe
29 23 52 ThNEere] WA glodnyse-an, aEu #Aat
A A iR Ak AHuh 1 YArATe) A HRsAg B 4
AE2 2-8%0 E7Ieh o2 Kol 47 58-60 FArtx] Algr
= oA ARAME o8t HBsAg HALAUS AR
FRAEeR At diE A7 ok Ty 22 AaA
I % HBeAg B3AZ IXE A7 22 4] 104 8.1%,
201 24.9%, 2590 44.7%2] #EalelA HBsAge| AA¥th=

el
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o Azl SEEUTe, ofH AHHAE ARe] HEIH
HBsAzo] SHAE7] &) 4] |zt girltelals A2E A&HL
2 o] dlo)a)s F4S &z IAFCHY R 23t
o4 HBsAgel &4F 7ol A& AARE 2
peginterferon, entecavir ¥7| AR 9 eio|Hdlg 243 om
Mgl AL HBsAge] AAEHTs Biy of$ SifAolEtal
“Eé]— {: 2}1‘[’,]—58, 60, 62).

AzAozn w@A7A LEd, AR, AR £ 5F A

. HBeAg Sk WHBE7HESIRjo)4 HBeAg 44N/ H
ghatell A Ak Fle] W Ae dAH VAR A= 7

o
i

=
o2 ARshe o] vty Uohdd, ET HBeAg B4/
g3 go] HA oHe HBeAg ¥4 TABETE ¥4, HBeAg
&4 TATEEAL B 2 EE ErelAs, HBsAge] AL
HBV DNA7} PCRE &40} & 7]z 22 %4 dhito]a]A~ X
=7t dasica PziEch

gHtolziA A WAe) ol 2 Ui SHXjol et X2

A AR Futolg s A7 DS AREE mEl A
2o o7 7HAge] ABS ofska AT WS A
Polz Bpaln 717 AR Al oA WY e Al
71 2 A% o[ HTable 307,

A gto|EA WAo] Bt ek etolfd, du|ido]
7W Zato ofd)EH]e], dlEjzld|o], HkmaiH|o] o] WS
vt} mpebd 2R Al A7) 27 g0 D g Yol

Individualized therapy for chronic hepatitis B

urlo] & oFS Mulsts Zo| Fasich ®ah #A) Fhuloly
A HAES] WAol T FANE AgEhs AR HE B
Al AlgSor TR 52 o ghjolaa A WFT Atk
BA= ] Fa3 BalAlelth Gauthier S692] Aol )5}
9, 22 37149 A HBV DNAZ|Z} 2,000 1U/ml (104 copies/ml)
olsl2 7hadks A4S oF 50904 HBeAg A A o] Yoo
U 2,000 TU/ml {104 copies/ml) 13153 F4dhA] 42 ALe
FBeAg BAATol AHE wfsta] giokctn stk E£3
Yuen =602 H1e] 2lsbE XE 6719 # 103 copies/mlolst
T 7rasr] oL Ae] 22 A U4 dEe] 63% T,
103 copies/mlo|3tE 7radt= A9 UAES 21%01drt. Hlo}
Aot tiAtes A#Et AFE dFolAE PCR 441910100
copies/mL) A% WAl&o] E715MH 3 HBeAg BAXES PCR
24391 ({100 copies/mL) 7--ollgt wrAlatgeen, upeta] o
Ha UAde] e ok E(En|Rd, dH)id, 5 oA
2 AM3le 7S 671 A HBY DNAZF PCR AARSZ 9484
(200-300 copies/ml o]4h3l AL FulolE s AAE WHSH
7u, mAjRAo] gl BhalolaA ARE F7bshe Zlo] HigE
5}1:]—37).

I} A Ae] eEtE & 4o E3 X2E WS
glon E3] ziujRtle] Wido] Al 7igd wEA) Bl
H3eh= Ao| AxfAolEky By, 2to|fid Wl Al @
AR ParAe gulidsl olgEH|o]E W R sk A
o] 4@ WAHE anUdll2 71 L& 538 Hol §ich

Table 4. Treatment guidelines for the patients with antiviral resistant HBV7™"

AASLD 2007

Add ADV or TDF
Stop LMV, switch to Truvada
Stop LMV, switch to ETV

Add ADV or TDF
Stop LdT, switch to Truvada
Stop LdT, switch to ETV

Switch to or add ADV
Switch to or add TDF

Resistance to

Lamivudine {LMV)

Add ADV or TDFa
Switch to Truvada

Telvivudine (LdT)

Entecavir (ETV)

Add LMV or LdT'

Switch to or add ETV (f no
prior LMV-resistance)
Switch to Truvada

Add LVM
Stop ADV, swilch to Truvada
Switch to or add ETV

Adefovir (ADV)

Tenofovir {TDF) Not mentioned

Panel of U.S hepatclogist 2008

Add ADV or TDFa
Switch to Truvada

Not mentioned

EASL 2009

Add TDF (add ADV if TDF not yel available).

Add TDF (add ADV if TDF nol yet available).

Switch to or add ADV or TDF
Switch to Truvada

Add TDF

1t is recommended to switch to TDF,

if available and add a second drug without
cross resistance,

If an N236T is present, add LMV, ETY or LdT
or switch to Truvada,

If an Al81T/V is present, add ETV or switch
to Truvada.

TDF resistance has not been described. It is
recommended that genotyping and phenotyping
be done to determine the cross—resistance
profile, ETV, Tdt, LMV or emiricitabine could
be added

* Preexisting lamivudine—resistant mutation predispose to entecavir resistance.
Truvada is a combination pill with emtricitabine 200 mg and tenofovir 300 mg.

* TDF might be preferred over ADV as the add-on agent.
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