C HFRDEREPHRBRIED LS ISEELTE LD

HAEICE T BN RBEORKRE SEDORF

AN TR

oL AL

@ FRI9F 1B, MEFRICEDIFARTEFZRBREHCHTEHC FS1 P ERa L
O HEFRZECHREMBRS L BEL, Z0OSTAGNLFAFERMRERHT .

@ ZhrSONERBERENTY, 2oV 2WELFEBEMIEREN L OEMUMFEETH 3,
© FFREYPIERMEEIL, 2 REMMIC 1oL, BEREETS

@ FFRBBMEMM TR, SIMEFRICO &1/, HBRRE &7,

s | FABKISME, FARUMERRN, FaOBAAESnE 20U, B

[ B& LTORFEXMROR &
Bl Z 7= i3ty 5 ASC RN, BER B I Rekd )

—RELT, BEEWHOTE, HREOWHEMSE

ERICH 5% RE&% - Bl oOREL Lo s
FEFLMBCMOBATES, R 4ELS
i3, TC B R%ERRREE] SHtsEh,
H, EBNOEERR Y, i) OlEs
WTEibon, BENBELLLELL AN E
b, RT3 Bizid, FESBENI [C

RISt ESF B3 2 MMIR A HIRE S hre.

FOSMITTARMENR, FITITbN ST
S L 7o S [C BUIF 280 SR 0 — R et L=
DWT] A REES HICk hFLwbohs:, 25
2, TOMEWIRLIMENANT, SR EfFIC
BA 7002, FRk 18 42881 1 e o AR R
HERFEO—BL L L THEERFE 2R iss
PRBTALACELYRELE TLELL(LEC
RIS AR S 3 i S 4, PR 1946 1
H26 Bictd, #oMERE LT MEGERRIZE
V% T etk i BT 2 4 4 ¥
4 ¥ ] DPHEE s hi

EDHA F74 ORI T ReOFHAHE 2
nTwna,

SHMUFR, EfFS, FRCMTIEME, MES
EETH PR & & OBREC L - T 2 h 3 F4E8
MRMSERMT 5. FRWETE, ESBHERRLED

WL T,
O ERRME CHT 2 RMIEN
@ poyouECHMEMRMO SR
@BEWMS S LIRSS AR BHUTTREC ER
HWIOmE
@ BRERPARLLL & DR
® EMRERIEONE &4
OAMOBEREEC2WTRELRHETILLS
CHRR oMl - BERSC L.

LB, FEBoOBHERIZOWTIE, BEFER
A NAHEOERLE CBRF&Y A4 VA%
OEBOMTEREW LRI AW EHS, B
BT 4 W AHEOFEBOBRIZBNTH C
BFkLRSEIHE) ZLithol,

[ Thh s OEBEEES
—bhDYDEE
FHEEEMEREM E OEFuEH
P 19 FERERIZ12, BEGEFRCEREB AL
e R R 2 A Bth T 5. B3
73 AL A e AR 5 5 fF R Mkl oo
Tho L bMELEAS ¥ M, D )2FELR
B MERR L oWz H s (1),
HEDHADHEBROPTER L T2
D LA E OB O ME N & EIFx TRl
EHEITT S,
OFEBREMERNEVIZL 2D LT,
AL ITITIE, L AT oo Lt

“E PN SRy —

0913-7963/08/¥800/ M X/JCLS

Modern Physician Vol. 28 No. 1 2008— 1 11



_WH1 BEARICEIIHEARMI Y hD—

7 (2007 EH5)

"IV A R

@!HN&EI%EOEHE&%EE&%R
listoiksE.

@4v5—2100hnMm 4 S
] g,

@ BT ERTEL YRl arEoBw.

"R A 2 A B
@ kR TWF8Y % EMAHT 2 LE#HEW| o
ks Tas
@ FMOMEBY - WSt omEs L g
ERGRED T
O FEBIZM T 5 HB IR 1T5

Hab,

@ HFEB OB & bk 4 D
LTS HHMETEVEFDOLBOTE
IHETH S,

@hﬁ@uucﬁﬂﬁmﬁ%ﬂmﬁk.Bﬁ
I IEGe% 150 A, &b+T 350 5AHG
5.

@ZNII L THANRSELBREOFRY MY
BERIX, T 19 4F 10 H R OB T 3695 A
EX7%v (1 BPMESH7:h 1000 ADF 48
#).

OB, HRBDS 12588 % B L G-
LoTRERVLI Y b O— LTl %
Beihhoohs,

LRRD LS % BRAOBEMIKROB T, Fosm
HEYHENLEREEET 570122, phbho
VTR & A S P B A 5 7 B A 445 5
CENWETHD, IEBEEE, EEOBR
BH LIz ) DFEIFT, FROTERR S
T, WERETERE S S PR TS .
PHLEL THBHETH 112 1 B8 MER
RIS RLFEL, WECHENS 2T 2
TENEE L,

[ FRBSPIERBBICRDSZ60
[EBEATRC BV 2 BF BRI A5 BB

12 Modern Physician Vol. 28 No. 1 2008— 1

CHTLHANT4 2] kB e, FRBYME

MEMIC BT, Pl e

D WPINTNMEROERIC LI CEHES LV
BEETL) LEMATORE

@A 2 2—T 1O B EDRIA NARE
@ FROBRBREORE - RBEE

DIODEMNEMWI- T L RdbhTws =
D 3 BIFLSMZ G R B P E RS,
HHEOERIZ b HIET X L EHWTH LA T
%U.it?ﬁ&&m@ﬁﬁfF?493$f%
REMEREZT>TVWAZ L, FEBIZS>WTH
A2 FAEZ 2 R 2 B4 Hod s
BRI Lo THECE B2 E T2 L,
bﬂﬁE&Eﬁﬁ@EﬁﬁMﬂwﬁﬁiﬁﬁﬁm
ﬁﬂ%ﬁT%:t.W%&ﬁb%@ﬂ%mﬁwﬂ
BEBNTHILAROEATHS, s
AR, SHEAROFASRIGRS B
T, 2HEMEIC 15 AL LR OBE 4475 =
LifoTna

LB, BRRICBWTIRIRAO 57 E i
EHRE LT, HEBEMEREMOB e A
TANEDHRLZS A TTROEBICMLTE
HREZIT- 72,
(65*5!#&91!&&

@ BXMIEBLEBEERS
@i 2 FMOFERDN



@ 3% 2 EMOA > 5 —7 2 02 OEREH
| ®i% 2 FROTRONE LB L 22

FNOOWERERE b & RGEIT RS S
KBV THRETY, FREEMEREM L L
TOEEELEZIEEIZ L, HROERRKR 2 #8
L7-9 2°C, 2007 4£ 10 BICIZ2 B8 5107 5 iF
B R AER I 0s8E % T 12

U] BB AGE UL R B O f A
BRI NBE & 13, LR & 5 2
ERIZHT 2 HMERBRORMEHZL. 2o
FFHEV 3 D SRR IT ) S L DT E HEMH
B0 L, IHEFROFTTRD LI 2R
DOFBFA v b= OPLLEEERETIE
PROLND,

@ FEBBRICHDDE— M EMNEBORG

@ B3 T R O BRI SR 2 WP ER MBI & (T8
THMBOREPRST

O ERMGEWECHREREHRE LERESPHES
DRMEECITRRICET 280 (T 288

@ FFERICAT 2 WPIERME & BROBORE

F R AemaRe - BV TRl Ty, SHREAT
Wizo SR 1 A7, R B2 A = b &
BETLILELRSTVD,

®mEIC

KRIRFEHEEE L 72 2007 45 10 HOR T, EliE
FFeIF e 2B B o R SR B0 B L TR
Ze KR # BiAS L 2008 4F LA O FEHE I TR &
LZLTwE, ZOEKICHLTLSEIE, SE6E
HERAZ R IR & M- R RB RN E BT
RN HREAETT2 0L THENS,

NP ODOREBBHRTIE, e TR &
METHIDOTII AL, BFEFLLANNTOER
W, F—LT— I ERTRET L LRSS
NTwa, 4 DESFIEEEL, BFIkH60
TVvAEH, B4 +7cERLAELAS 2T
HEOWH A A L 2h's, ERGE A2 A0
®, FHRBEAUCI ) @ T LI En 6w,

Modern Physician Vol 28 No. 1 2008— 1 13



BT /BKOBRF AR 00
-@4*§ .ﬁﬁ_ﬂﬁ& o

L BEPFOSEESES

Bl 7 7 1 2 B O TF NG HE O s

B M O£ xR
PR IE W*

= ¥ 2 T
N gh*

REIHE  BRIFE BETI0Y, A2¥%—7x0r, R¥A5—7200, $REE

1| BB

20004E LD E T HBRIFFRI2K LT
BEET FurHpMERNREL 2D, £ { DBH
FREE ORRGEDTHEE ko /2. EEET
+ 0 7 BHER OB OMET B A EFIwtE
ZMLTS, —oTHAELDEHIZLED
Naive fEFIZ 31T 4 BHEHBREBO TH & %
Dy, FITTUMEEMIHLTL, TT
7+ ENEOBRIZE D, TELLHRDE
PRMT AL Ik LaL, Sho
O IEHN N VL IARE 2 b e A F R
T, FLPEHBOFRESE VS, KEORE
Pl RS 2 &L { ahTws,

—%., 4% =720 (LLF : IFN) 2,
WENTTLY BMOENRS LrZbhohn
TBLY, TOERMERIRTGTHo 7,
LA L, IFN(GEEET 07 &a@uvixs i
AIAHETEATMEL 2 {, 60 BIE5T20 ~
30% OFE TSGR RAMFC2 L. F
7:, BEUFFRIZH+ 5 YIFN (LT : PEG-
IFN) i3, T CliRCcREHERTE D,

FOHEMERC LTI CEELBESATY
430 KigTi, BEFRICHTAINE
TOMEEIFN, PEGIFND G #l 5 X
0, BT o7 EIFNO # H&RE, se
quential therapy (=B L CH#tH L., BE7 4
0 7k OIFN G# OB 2B L Titld
5.

2 ERRIFNOARAE

HBe L5 14 B B 22125603 5 IFN iGHR 1
B L T2, 19934F |- Wong & A%t 85 L 7215
@ randomized control trial (RCT) (= [ ¥ 2
meta-analysis (2 & 1), ZOHGELIHEE S 1L
TWaB? ([1), bHEICBITALHIFNG6S B
HEOGRBMICWT 285 T, ALTIEHR
{t, HBedii &bz XHIZ T2 &, 20~
0% DIEFMTHE S L ERESNTW
%59, HBe#UFBEMBRIT £ 4§ 5 IFN
ERIZMLTY, BFE4DDORCTOMETE
B L B L, IFNG#BECALTOIEE
{t. HBV-DNAD{l%k% % { B 7:45, H#F
HTHOFBREN T, B8R ELT

Shinya NAGAOKA et al : Indication of [FN therapy for chronic hepatitis B in the era of nucleoside analogues
*E AR ESES Y 4 —BENEY Y ¥ — [T 856-8562 ML AH AR 2 TH 1001-1]

fFRERE 56 (5) @ 709-715, 2008 709



60 4
%

40

HBeAg B CH(B) n=837, by Wong et al

37%

% 33%
%E“ 17% - "
% ; | | 1%
3:3 % HBV-DNA HBeAg HBsAg
3 B
£ 80 HBeAM#CH(B) n=170, by Albert A et al Ll
% ] same
wn 40 ]
% 29% 24%
20| } F
% 10% L8 6.4% 2.5%
[ 1 on ] o
0 = .
% HBV-DNA ALT Both HBsAg
E1 BENSHERF 22 IFN a0, SiEmel b ok
F1 BEUBMIFS -5 4 PEGIFN &80 £ 24 study’
e ~ Cookisley etal? Laetad  Mercelinetal’ © Janssenetal”
EHUN) 194 814 181 07
HBeAg (+) (+) (=) (+)
it 4 Peg IFN- 2 2a Peg IFN- a 2a/ Peg IFN- a 2a/ Peg IFN- a 2b/
JeIFN-a 2a LAM/combination LAM/combrination Peg IFN- ¢ 2b and LAM
$E 5000 (58 24 48 48 52
TETA(R) 99/94 87/85/87 60/61/62 21/18
e ERE () 30.6/31.1 32.5/31.6/31.7 40/40/41 36/34
FHHBV-DNA 9.31/9.29 9.9/10.1/10.1 7.1/72/74 9.1/9.1
(log copies/mL)
HBeAg SC (%) 32/2%5 32/19/21 = 20/29
VR (%) - - 43/29/44 * -
HBsAg SC (%) NA 3/0/3 * 28/0/1.7 % 5/7
YMDD 58 HE0 (%) | - = /2T/4 % - /18/1 % = 11

SC : seroconversion, VR : Virologic response (HBeAg B %5 ) VR i study i 12 88 AW & 2 -0 %58)
NA: Data not available * : #f @4

X15~25%Ic Lk KEH LIS TVWE W

PEG-IFND;& R

BRI g2 4= % 4 % PEGIFN @ & 7 G #E
# % 7 4 (1), HBedl I My 1% £E 1 ~ @

710

PEG-IFN a 2a & f€ %R IFN a 2a 24 38 M %
SO TIE, HRERTH4ETOHBeH
FSCHEIZPEGHVARICHmI o LTS
hTv24% PEGIFN a 2a KM,

PEGH. B, LMVHM [EfHO38ICHs
VT HBe LR 1%, BEEEI 104 5 4858 H

BFHERE 56%&5% - 20084E5 A



F8 (FRE): 358 216 (BiE 1461 & TE1)
FrSMi{EStage (F1: 780, F2: 981 F3: 581)
ALTHE (RsRill): 396 IU/L. HBV-DNAM (s&fl): 8.0 log copies/mi
HBV genotype: £8iC

P
LMV BsEE IFNiﬂﬂﬁ IFN ¥ T8 IFN'ETTG?JE
Il 6hR l|— —
1 678 |
l LMV 100 mg/day |
178 15%8 |
| IFNa2b 6MIUX3/week |
£k

EHBIFNa SMIUx3/week
B2 HBe#FEYEB BB #1244 55 2 73 IFN sequential therapy O #ES (n=21)

5 TiTbi/-4Y, HBe HUE RGO study
7 Y7 APKEWUE LD, HBV genotype
12 B:30%, C:60% T, seroconversion (SC)
H2 (T PEG Highds L UM FHBEDS LMV Bugh s &
W LEEIZmD» o729 (1), HBedE i
HE O study Tld, PEGHMEED ALTIER AL
1259 %, HBV-DNA fit 20,000 copies/mi#: i
(343% C, LMVES B L FEICH D>
72, ZLEBRESRTV:2Y PEGIFN a 2b
Tid, HBe HLIE M FIIZ 04 5 KBBRAED
MiEAH S PEGHA L IMVEBH2HETO
52:M#% 512817 % B TIL, SCH,ALTIES
{EEEmEMTHEEERAOR ED 072,
HBV genotype @i \x |2 & 1) HBe HiF Btk
ICHBENHRONA(A:47%, B:44%, C:
28%, D:25%) R Y EREShTWnEY,
4 wE7FO0EFNOHRRA
BR7 a7 o ieiiy 4 VARE,
IFN DR EMEER t A G bedb LT
SQUR-ARYCT SV o8 SECAMUE AT gt S
HAabis, LA L, ZomEftHTIZIFN

BTG L S8 L TR EA GRS R O Eid
Bohhdh oz figkdPEGIFN DX
HHE 5B T 4 PEGIFN/LMV 8 H O B AR
ENTwzdt, IFN HUE & TR L Cini#s)
BIAEERAGR Do 2V, —H, T
F7 4 E)EPEGIFNOBERIZM LTI,

240 441(17%) IZHBs SC % 28, Hr#fifig
h DeccDNADEBE T LA L BES2 R Tw
29 ZhET, BFRASEOIBHRICMLTE
BEME RTINS o120, BETIos/0
AR ORIz L BRI b A DD IRE

= | #E7F0Y EIFNOsequential
~ | therapy

20014E |z Serfaty 5127 3 72 ¥ ZIFNIZ
%4745 5 | 72 sequential therapy = [ L T #it
L7 IFNEBRAFEYTH o 2- UIEHIC
#t L T, sequential therapy # i 17 L, HBe
B R 116 v 581 (45 %) |2 HBe SC % 2
W, E14FPIFIZHBsSCx 2o L
LTwa¥, HBVY ./ %4 7OHMIZA

FFIBRE  564:5% - 200845 H 711



100 ¢ 95% 100 90%
HBV-DNA
<5.0 logcopies/ml
w5 1 ALT Eft{b® 5t
62% ‘
57% g <l
® 50t 48% R 50
25 | 25
(1] 0 ‘ '
IFNBBAES IFNEETHS  IFNET#61H IFNBA B IFN#TE  IFNRT#675
100
HBe seroconversion®
75 r
. 52%

IFNH IFNE T IFN#T#&6HA

E3 % 3 7Y~ -IFN sequential therapy @76 # il (n=21)

( luy/L) (/L)
HERD

el 441 ik F1A2 L 200
2007} AST L 200
—_— AT
1004 L 100
L HEeAg = HBeADb 1

( logcopies/mi) { logcopies/mi)
8 -~ L8
5 i === :HBV-DNA I
6 - 6
5 o ™ o 5
4 TR i i 4
3 ol
2 t+z

2000 2001 2002 2003 2004 2005 2006 2007

E4 < 37 Y .IFN sequential therapy 78 %h L 7= B RUBHEHF 520 1 6

nz2 FAERE 564 5% - 200845 A



260, CAY14, DA4FI, GA'3# X IFN
EEIBLLTWEEZ ShAEFANVELET
nTwa,

MRTH, FIZFAKO 70 ba—-LEHW
T, HBeHUB s IS HERT RAEHIIZ KT L Tse-
quential therapy @8R 47~ 72 ([F2) .
IFN# T 248 %8 5L TALTIEH (<40 ; TU/L)
#*>HBe SC#A*2HBV-DNA : <5.0 logcopies/
miE@LTEAEZEDEERLL. €O
% %Pigenotype COHBefL 5 EE4 814 1T 42
21118 (52%) AL HESIL (B
3) . O LR T R2EDIZ 2031
s b, BHopl (43%) TIZTOERL
BAFmL T 5.

Z 3 7 ¥  -IFN sequential therapy 7° % %0
LIRS, Al 4RIt A
LA 5 — P IEF1, & OALTHE 12137
IU/L, HBV-DNA it |3 7.4 logcopies/mi T & =
1. 7 37V VG HBV-DNA LT 400
(ZfBF L7z, IFN#T f£ALT:200 TU/L# HE
Dflare up # BH A, FOHSCHED, i
BT EHIEERT 20, FROTHIIA
517, HBV-DNAE G 5log R THR L T
VA (E4). &b, BRPICEILVEYOL
REMNIFROBFMRE, I3 T7I70¥TH
216, IFNO# T #2161, b T2
BELTEh, ChooEML bIZBHEL
ATF—VIRF3Tho7/:. ZO2HTIHER
OEEZV Pk, FEe o 1 v A
MO MBEELD, 25128V RERIEAN
o THENELAbDEHEZORE, 2
Fleb 737V OFREICLD, TaASH
CHEERBLEET - EbICHELL
A, ZOLICHREED T LCEM TR
sequential therapy 17 ) @ Tld % <, XL
O CHEET 0y ORMES TORE LT
RiLWBILE BRI RETHo oL EL T

B,
FTOHRLMEES SREE 7O pba—T
sequential therapy @ B #l 214 &5 2 LT
LU FNEFNYHPYELEENRL L
o®, YOSoba— LA BT OIHE
T, FoHEMNZHHORCT D
TRSITIV AT PO—LIZBEL
TV, IFNHMEHRTY 2 Po—n kL
rboRr#EshTwivy, $HPEGIFN
LT oY LofAMERYLE
¥, sequential therapy (2 M| & 2 RCT 2 $#ft &
ShabZkEMfFLIV

=

6 #bbE

20084E4 A6, BRIL X UFCRIFF&ICH
TAIFNEHRO MBI MBS 3.
7, ThECcCEFEOAILIEDLN
Twido7:TFN a BEOEEEHCHES S,
4ADGBRIFRICOBOLRALICRY
H 1\ o438 Px T OIFN B ik 259 ik &
Td, WAWALHMTHESRLDE DN
TWBRIFFEBEICEST, THLOHL
WHIEERKERET L 25 THAH. DI'E
OBRIF Bty 4 F5 4 >~ TId35
MEVIHEREMRLLT, ThklThh
IXIFN i#, ThllEThhidgmT +o s
Bz S5 anTwL o,

BEET o /S5 EHRE koTwaS
H. PEGIFN OB % BN TH#ITHTH Y,
L%, WROHCEHLEOBRFEICHT
% IFN G O ML £ Z O REM I L Af o TW
{bDEEZAD.

X m

1) Colonno RJ, Rose RE, Baldick C] et al : Entecavir
resistance is rare in nucleoside naive patients
with hepatitis B. Hepatology 44 (6) : 1656-1665,
2006

HFIERE 5645% - 200845 A 713



2

3

4)

5)

6

7

8)

9)

10)

11)

12)

13)

714

Rapti DE, Dimou E, Mitsiula P et al : Adding-on
versus switching-to adefovir therapy in lamivu-
dine-resistant HBeAg-negative chronic hepatitis
B. Hepatology 45 (2) :307-313, 2007
Cooksley WG, Piratvisuth T, Lee SD et al :
Peginterferon alpha-2a (40 kDa) : an advance
in the treatment of hepatitis B e antigen-positive
chronic hepatitis B. ] Viral Hepat 10 : 298-305,
2003
Lau GK, Piratvisuth T, Luo KX et al
Peginterferon alfa-2a, lamivudine, and the combi-
nation for HBeAg-positive chronic hepatitis B, N
Engl ] Med 352 : 2682-2695, 2005
Marcellin P, Lau GK, Bonino F et al
Peginterferon alfa-2a alone, lamivudine alone, and
the two in combination in patients with HBeAg-
negative chronic hepatitis B. N Engl ] Med 351 :
1206-1217, 2004
Janssen HL, van Zonneveld M, Senturk H et al :
Pegylated interferon alfa-2b alone or in combina-
tion with lamivudine for HBeAg-positive chronic
hepatitis B: a randomised trial. Lancet 365 :
123-129, 2005
Wong DK, Yim C, Naylor CD et al : Effect of al-
pha-interferon treatment in patients with hepatitis
B e antigen - positive chronic hepatitis B : A meta-
analysis. Ann Intern Med 119 : 312-323, 1993
deL—, b BEMBHERFRICKF 2 IFN24:H
iS5, BFE& 39 © 62-67, 1998
Suzuki F, Arase Y, Akuta N et al : Efficacy of
6-month interferon therapy in chronic hepatitis
B virus infection in Japan. ] Gastroenterol 39 :
969-974, 2004
Lok AS, McMahon BJ : Chronic hepatitis B. He-
patology 45 (2) :507-539, 2007
Mutimer D, Naoumov N, Honkoop P et al : Com-
bination alpha-interferon and lamivudine therapy
for alpha-interferon-resistant chronic hepatitis
B infection: results of a pilot study. ] Hepatol 28
(6) :923-923, 1998
Schalm SW, Heathcote ], Cianciara ] et al : Lami-
vudine and alpha interferon combination treat-
ment of patients with chronic hepatitis B infec-
tion: a randomised trial. Gut 46 (4) ; 562-568,
2000
Wursthorn K, Lutgehetmann M, Dandri M et al
: Peginterferon alpha-2b plus adefovir induce
strong cccDNA decline and HBsAg reduction in
patients with chronic hepatitis B. Hepatology 44

14)

15)

16)

17

18

19)

20

21)

22)

23)

(3) :675-684, 2006
Serfaty L, Thabut D, Zoulm F et al : Sequential
treatment with lamivudine and interferon mono-
therapies in patients with chronic hepatitis B not
responding to interferon alone: results of a pilot
study. Hepatology 34 (3) :573-577, 2001
Pontesilli O, van Nunen AB, van Riel D et al
: Hepatitis B virus-specific T cell response in
chronic hepatitis B patients treated with lamivu-
dine and interferon-alpha. Liver international 24

(4) :308-315, 2004
Schiefke I, Klecker C, Maier M et al : Sequential
combination therapy of HBe antigen-negative/
virus-DNA-positive chronic hepatitis B with fam-
ciclovir or lamivudine and interferon-alpha-2a.
Liver international 24 (2) :98-104, 2004
Marrone A, Zampino R, Prtella G et al : Three-
phase sequential combined treatment with lami-
vudine and interferon in young patients with
chronic hepatitis B. ] Viral Hepatitis 12 (2) :
186-191, 2005 .
Enomoto M, Tomori A, Kohmoto, MT et al :
Lamivudine and IFN-beta sequential therapy in
HBe antigen-positive patients with chronic hepa-
titis B virus genotype C infection. ] Interferon
Cytokine Res 27 (3) : 201-207, 2007
Niro GA, Fontana R, Gioffreda D et al : Sequential
treatment with lamivudine and alpha-interferon in
anti-HBe-positive chronic hepatitis B patients : a
pilot study. Dig Liv Dis 39 (9) : 857-863, 2007
Vassiliadis T, Tziomalos K, Patsiaoura K et al :
Lamivudine/pegylated interferon alfa-2b sequen-
tial combination therapy compared with lamivu-
dine monotherapy in HBeAg-negative chronic
hepatitis B. ] Gastroenterol Hepatol 22 (10) :
1582-1588, 2007
Hasan F, al-Khaldi J, Asker H et al : Treatment of
chronic hepatitis B with the sequential adminis-
tration of interferon and lamivudine. Hepatogas-
troenterology 50 (54) : 2040-2042, 2003
Sarin SK, Kumar M, Kumar R et al : Higher ef-
ficacy of sequential therapy with interferon-alpha
and lamivudine combination compared to lami-
vudine monotherapy in HBeAg positive chronic
hepatitis B patients. Am ] Gastroenterol 100

(11) : 2463-2471, 2005
Shi M, Wang RS, Zhang H et al : Sequential
treatment with lamivudine and interferon-alpha
monotherapies in hepatitis B e anligen-negative

AFRERE 56 %55 + 200845 A



Chinese patients and its suppression of lamivu-
dine-resistant mutations. J Antimicrob Chemoth-
er58 (5) :103-105, 2006

24) REHME : BE R UFCRF&Y 1 L 208k
et aEMomRiCicM 2 ERNTR, B

EFMEF RN R FF 8% RT3
HEWR (FF559) BRIR OCRIBF&Y 1 &
ADBRE DT 2 EROWMBIE I+ 2 WE
BORRR F 16— 18 H£IE - HHAFRME
W (CEfERFSEE) NEEME, 2007, pp3-18

HFABRE 564 5% - 2008451 715



PR | B2l &SRB DES

rEwOZRX

IV. RIRERC H ke & w5
6. FXROAILA

AL NS

rt FEERIER

i Xis

SHMBHIFRY A NAOPT, HICRABRE LTMME %2200k, fi4 4 L Tt 2 BRI
RECHIFATH D, BRF£ROFHEE LTI, HB7 2 F > LHBIGH S 1), £H-Eh o EiBs Mo i
Mo % oM L L TR 5. ERGENE R BNICHBY 2 F & 2155 L, HBsHUEATIAL L 7=,
fil 4+ DWFATIEWS 5 LBWDDB. —F, CRFEDOFHEE LTHILTWE bOEVLOD, K
COMCRF A2 RAE L &1, SO > % — 7 » 0 v BT B L2 I T 5.

(HA&RE 97 : 2704~2709, 2008)

Key words : BEIIF %, CRIF#. BEPImkie, HB7 2 F >~

L ®ic

Hegr4nAtLTit,. AR, B8, CH, D
¥, ERO S SN HAEE CItMESR TV,
1995 SEIZGRIRF 4277 £ v A, 1997 4E(2 i3 25H
2*5TTV (transfusion transmitted virus) 7% &
DM B9y 4 L Z0EH & L THE S hs s,
T AN ADMBMELLR, TOHMEECB L TR
W% 5i7%& V), BITE Cldnon-hepatitis virus & L
Th@RIITshTn s,

SHIB D427 £ M ZAOHThH, BEADNA
(deoxyribonucleic acid) % 4 VAT, Fofiod
4% 4 v Z1ZRNA (ribonucleic acid) 7 4 L
ATHD. AR L ERINT 5213 BERAEREHHE (1R i
THY, BYEFRERET LB IZF8 1L
b2 ks, —4, BR, CM, D

LoitL 0AsL, o i, HUa
HnI9, WLIEL AL BT 5
oy —BERWEL -y —

BEAHYIEE WO7E W18 $@20E118108

(72)

BFstitipiz i L TlMT 52 &0 6, §ill
LSt e Z PR IR SO B & L CESGESE
Lo TREELEAGETDH D, =D IEFR MR
EFHBAC 2O TR T 2 LB 5.
AfTix, BElL CH, 5L UDRFJBEEIZo
WTERBRT S L L b2, BTz o>wTHR
HRicir¥ 5.

1. BEIFF#
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Introduction

There are two clinical entities of acute liver disease induced by
hepatitis B virus (HBV).! Acute hepatitis is induced by immune
responses of hosts for eliminating HBV. Most cases of acute hepa-
titis clear hepatitis B surface antigen (HBsAg) from serum and
resolve infection within 6 months after the onsel. Acute exacerba-
tion of hepatitis, by contrast, occurs in individuals chronically
infected with HBV. They have been infected perinatally or in an
early infancy and are tolerant to HBV. Later in their lives, however,
the tolerance to HBV is terminated, and immune responses are
elicited in them. As a result, severe hepatitis can develop along
with subjective symptoms and abnormalities in liver function tests,
It is therefore difficult to distinguish acute hepatitis from acute-
on-chronic hepatitis. The amtibody to hepatitis B core antigen
(anti-HBc) of the IgM class is used to distinguish acute from
chranic HBV infection. However, IgM anti-HBc develops in some
patients with chronic hepatitis during acute exacerbation, in titers
overlapping with those of acute hepatitis,** Hence, high-titred
anti-HBc¢ can not always differentiate between acute and acute-on-

chronic hepatitis B.
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Abstract

Background and Aim: Acute exacerbation of chronic hepatitis B has to be distinguished
from acute hepatitis, because treatment strategies differ between them.

Methods: Mutations in the core promoter and precore region of hepatitis B virus (HBV)
were determined in 36 patients with acute exacerbation of chronic hepatitis B, in whom
alanine aminotransferase (ALT) increased above 500 TU/L, as well as the 36 patients with
acule hepatitis.

Results: Mutations in the core promoter (A1762T/G1764A) and precore region (G 1896A )
were more frequent in patients with acute exacerbation of chronic hepatitis than acute
hepatitis (81% vy 19%: P <0.0001 and 58% vy 6%: P < 0.0001, respectively). Of the 19
patients with mutations in both the core promoter and precore region, 17 (89%) had acute
exacerbation of chronic hepatitis. In contrast, among the 32 patients with the wild-type
for both the core promoter and precore region, 29 (89%) developed acute hepatitis. By
multivariate analysis, the double mutation in the core promoter was predictive of acute
exacerbation in chronic hepatitis with the highest odds ratio at 26.4.

Conclusions: In patients with hepatitis B having ALT levels =500 1U/L, mutations in the
core promoler and precore region are useful in distinguishing acute exacerbation of chronic
from acute HBV infection. Detection of these mutations would be useful for commencing
prompt antiviral treatments on patients with acute exacerbation of chronic hepatitis for a
better prognosis.

HBYV is a small, partially double-stranded DNA virus made of
approximately 3200 nucleotides (nt). Since its replication involves
the reverse transcription of pregenome RNA,* mutations occur
more frequently in HBV than in other DNA viruses.* Individuals
persistently infected with HBV have hepatitis B e antigen
(HBeAg) in serum initially. Later in their lives, they lose HBeAg
and develop antibodies to HBeAg (anti-HBe). The seroconversion
is induced by mutations in two different domains of HEV-DNA.
The double mulations in core promoter (A1762T/G1764A) inter-
fere with the transcription of precore RNA and reduce the expres-
sion of HBeAg precursor.® G-to-A mutation at nt 1896 in the
precore region converts codon 28 for tryptophan (TGG) to a stop
codon (TAG), and terminates the translation of HBeAg precur-
sor."® These mutations in the core promoter and precore region are
reported in patients with fulminant hepatitis,™"" as well as in those
with chronic active hepatitis.””

In the present study, core promoter and precore mutations were
determined in patients with acute exacerbation of chronic hepatitis
and those with acute hepatitis. The results obtained indicate that
these mutations would be useful for distinguishing acute-on-
chronic from acute hepatitis B.
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Methods

Patients

During a 5-year period from 2000 through 2004, 36 patients with
scute hepatitis B were admitted 1o National Hospital Organization
Nagasaki Medical Center. The diagnosis of acute hepatitis B was
made for patients who presented with signs and symptoms sug-
gestive of acute hepatitis (nausea, jaundice, fever, abdominal pain,
and enlarged liver) and who were positive for HBsAg and/or IgM
anti-HBc, negative for anti-HCV as well as 1gM anti-HAV, and
had alanine aminotransferase (ALT) values exceeding five-times
the upper limit of normal (40 U/L). The loss of HBsAg from
serum within 6 months after onset was confirmed in all patients.
Infectious sources of acute hepatitis B were sexual contacts in
25 patients, illicit intravenous drugs in four, and unknown in the
remaining seven patients.

Among 261 patients with chronic hepatitis B who had been
followed up during the same period, acute exacerbation developed
in 36 (14%), and 30 of them (83%) reported a family history of
HBYV infection. HBsAg had persisted for | year or longer and ALT
increased to >500 [U/L in them all. All the 36 patients with acute-
on-chronic hepatitis B underwent a liver biopsy. Fibrosis stages
were Fin I, Fl in 4, F2in 16, F3 in 8. and F4 in 7, and activity
grades were Al in 3, A2 in 9, and A3 in 24. The five parients in
mild fibrosis stages (FO or F1) had been infected with HBV for
longer than 6 months before they suffered from acute exacerba-
tion, thereby excluding the possibility of acute HBV infection.

Fulminant hepatitis was diagnosed by prothrombin time <40%
and hepatic encepharopathy of grade Il or higher, and acute severe
hepatitis by prothrombin time =40% and encephalopathy of grade
1 or less. Among the 36 patients with acute hepatitis, one devel-
oped fulminant hepatitis and five came down with severe hepatitis,
Amang the 36 patients with acute exacerbation of chronic hepatitis
B, one developed fulminant hepatitis and one had severe hepatitis,
The two patients with fulminant hepatitis died of advanced
hepatic failure; their family members did not agree with liver
transplantation.

Mutations in the core promoter and precore region were deter-
mined in sera from patients obtained when they presented with
acule hepatitis or acute exacerbation of chronic hepatitis.

Informed consent was obtained from each patient, and the study
protocol conformed to the ethical guidelines of the 1975 Declara-
tion of Helsinki as reflected in a priori approval by the institution’s
human research committee.

Determination of mutations in precore region
and core promoter

HBV-DNA was recovered from serum (50 pL) with use of the
SMITEX-R&D extraction kit (Medical Biological Laboratories
IMBL], Nagoya, Japan), The stop-codon mutation in precore
region (GI896A) was determined by enzyme-linked mini-
sequence assay (ELMA) with a commercial kit (MBL),'*" HBV-
DNA solution (50 pL) was mixed with ELMA solution (50 pL),
and subjected to polymerase chain reaction (PCR). Amplification
products were delivered to wells in a microtiter plate that had been
conted with probes for the wild-type or mutant; they had G or A at
the position 1896. Reaction was determined by colorimetry, and an
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optical density >0.100 was judged positive, while that of =1.00
was regarded negative. Positive reading on the well for wild-type
only was recorded as the wild-type; that on mutant well alone as
the mutant type; and positive readings both on wild-type and
mutant wells were classified as the mixed type.

Mutations in core promoter were determined by enzyme-linked
specific probe assay (ELSPA) with commercial kits (MBL)."**
HBV-DNA solution (S0 pL) was mixed with ELMA solution
(50 uL), and subjected 10 PCR. Amplicons were transferred to
three wells in a microtiter plate which had been coated with dif-
ferent probes. One of wells was coated with probe for the wild-
type with A1962/G 1764 and another with that for the mutant type
with T1762/A1764, and the third with a highly preserved HBV-
DNA sequence for guaranteeing successful amplification by PCR.
Determination was possible when optical density of the control
well exceeded 0.800 and that of the well for the wild-type or
mutant was higher than 0400, in accordance with the decision
table in package inserts of the kit.

The sensitivity and specificity of the ELSPA and MBL kits were
examined on cloned wild-type and mutant-type HBV-DNA.
Reproducible lts were obtained with a sensitivity of 100
copies/100 pL. of HBV-DNA, 4

Statistical analysis

Categorical variables were compared between groups by the
#’-test and Fisher's exact test, and continuous variables by the
Student’s r-test. Influence of various factors on the manifestation
of di was evaluated by logistic regression in univariate and
multivariate analyses. Analyses were performed with SAS soft-
ware (SAS Institute Japan, Tokyo, Japan), and differences were
considered significant when the P-value exceeded 0.05,

Results

Comparison of patients with acute
exacerbation of chronic hepatitis and
acute hepatitis

Table | compares clinical and virological characteristics between
patients with acute exacerbation of chronic hepatitis and acute
hepatitis. Men predominated (86% vs 58%; P <0.01) and plate-
lets counts were lower (177 £56 ws 238 % 60 x 10%/mm’;
P < 0.0001), while IgM anti-HBc was less frequent (58% vs 97%;
P < 0.0001) in patients with acute-on-chronic than acute hepatitis.
Distribution of HBV genotypes was no different berween patients
with acute-on-chronic and acute hepatitis, and genotype C
accounted for ~90% and genotype B for only 8% in them both.

Mutations in the core promoter and
precore region

The double mutation in core promoter (A1762T/G1T64A) and
precore mutation (GI1896A) were more frequent in patients with
acute-on-chronic than acute hepatitis (81% vs 19% and 58%
vs 6%, respectively; P < 0.0001 for each). Of the five patients
with fulminant or severe acute hepatitis, four (80%) possessed
mutations in the core promoter and/or precore region. Table 2
summarizes mutations in the core promoter and precore region in
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Table 1 Clinical and wirological charactenstics of patients with acute 1 of chronic and those with acute hepatitis
Features Acule exacerbation of chronic hepatitis Acute hepatitis Differences
(n=38) {n=36)

Men 31 {86%) 21 (58%) P=0.009
Age lyears) 36 = 13 (16-62) 38 = 19 (16-87) NS
Albumin (g/dL) 41 =04 3.1-50 40+056 24571 NS
ALT (UL 1499 = 577 (808-2740) 1792 + 785 (209-2990) NS
Total bilirubin (ma/dL) 40+47(04-172) 656 =53 (0.8-21) NS
Platelets [x 10%mm?) 177 = 56 (72-313) 238 = 60 (75-356) P < 0.0001
Prothrombin time (9) 71 = 21 (36-114) 17 = 27 (6-120) NS
IgM anti-HBc 21 (58%) 35 (97%) P<0.0001
HBV genatypes

B 3 (B%) 3 (8% NS

c 33 (92%) 32 (89%) NS
ALT, alanine ami 1 , anti-HBe, y to hepatitis B core antigen; HBV, hepatitis B virus: NS, not significant,

Table 2 Clinical manifestation of hepatitis B virus of the wild-type or
with mutations in the core promaoter andior precore region

Core promoter  Precore Acute exacerbation  Acute
Int 1762/1764)  region int 18961  of chromic hepatitis  hepatitis
Wild Wild {n=32) 3(9%) 29 (91%)
Wild Mutant (n= 17) 12 (71%) 5 (29%)
Mutant Wild (n=7) 4 {100%) 0
Mutant Mutant (n= 18} 17 (B9%1 2011%)

the patients with acute exacerbation of chronic hepatitis and those
with acute hepatitis. Of the 19 patients with the mutant type both
for core promoter and precore region, 17 (89%) were those with
chronic hepatitis who had developed acute exacerbation, Of the 32
patients infected with the wild-type both for core promoter and
precore region, in contrast, 29 (91%) had been diagnosed with
acute hepatitis.

Factors contributing to the differentiation of
acute exacerbation of chronic hepatitis from
acute hepatitis

Univariate and multivariate analyses were performed for sorting
out factors predictive of acute exacerbation in patients with
chronic hepatitis B (Table 3). In univariate analysis, male gender,
low platelet counts, negative IgM anti-HBc, and mutations in the
core promoter, as well as the precore region, predicted the acute
exacerbation of chronic hepatitis. In multivariate analysis, only
male gender, negative IgM anti-HBc, and the double mutation in
the core promoter were predictive of acute exacerbation of chronic
hepatitis. Among these three parameters, the core promoter muta-
tion had the highest odds ratio ar 26.4.

Acute HBV infection in adulthood is mostly self-limited, and
rarely becomes chronic.”® Acute exacerbation can emerge in
chronic hepatitis, however, making it difficult to differentiate from
acute self-limited hepatitis. The prognosis is more severe for
acute-on-chronic than acute hepatitis B it can transit swiftly to
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decompensation and cirrhosis."® Recently, many antiviral drugs
have been introduced, including lamivudine, adefovir-dipivoxyl,
and entecavir, and they can prevent the development of decom-
pensation and cirrhosis in patients with chronic hepatitis B,/
Hence it is necessary to diagnose the acute exacerbation in patients
with chronic hepatitis B in order to start treatment with antiviral
drugs immediately. "%

In persistent HBV infection, mutations in the core promoter
and/or precore region accumulate with time, as hosts seroconvert
from HBeAg to anti-HBe_ In the present series of 36 patients with
the exacerbation of chronic hepatitis, core promoter and precore
mutations were found more frequently than in the 36 patients
with acute hepatitis (81% vx 19%; P < 0.0001 and 58% vs 6%:;
P <0.0001, respectively). Of the 19 patients with mutations both
in the core promoter and precore region, in particular, 17 (89%)
had developed acute exacerbation of chronic hepatitis. In remark-
able contrast, of the 32 patients with the wild-type both for the core
promoter and precore region, 29 (91%) had acute HBV infection.
By multivariate analysis, core promoter mutations were predictive
of chronic HBV infection with the highest odds ratio at 26.4.

For acute hepatitis B, the wild-types both for the core promoter
and precore region had positive and negative predictive values of
90% (29/32) and 81% (29/36), respectively. For acute exacerba-
tion of chronic hepatitis B, mutation in either the core promoter or
precore region had positive and negative predictive values of 83%
(33/40) and 92% (33/36), respectively. Taken altogether, determi-
nation of mutations in the core promoter and precore region would
be helpful in distinguishing between chronic and acute HBV infec-
tions in the patients who present themselves with serum HBsAg
and ALT levels exceeding 500 [U/L. HBV genotypes can influence
the development of core promoter and precore mutations.™ They
would have made linle difference in patients in this study; the
majority of them were infected with HBV genotype C.

Patients with acute HBV infection possess IgM anti-HBc in
high titers, which can differentiate them from those with acute-on-
chronic heaptitis.** 1gM anti-HBc appears in considerably high
titers in sera of some patients with chronic hepatitis undergoing
acute exacerbation.™ It is therefore difficult to differentially diag-
nose acute from chronic infection by [gM-anti-HBc alone. Based
on the results obtained in this study, mutations in the core promoter
and precore region would improve the diagnosis of acute exacer-
bation in chronic hepatitis.
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Teble 3 Odds ratio lor the acute exac of ¢l ¢ hep.
Factors Univariate analysis Multivariate analys:s

(95% confidence intervall 195% confidence imerval)
Male gender 44141400 P=00115 90 (1.0-76.6), P=00455
Platelets « 100 x 107/mm? 6.7 2.4-19.0). P=0.0003 40(07-23.1); P=0.1275
Negative igM ant-HBc 250 (31-203.2), P=0.0026 21.6 (1.7-267.5), P=0.0167
Core promoter mutations 17.2 {5.3-556.21. F<0.0001 264 [(36-192.6); P=0.0013
Precore mutation 2381(50-1147); P<0D.0001 6.0 (0.7-37.2); P=0.1138

anti-HBc, antibody 1o hepatitis B core antigen.

As we have reported previously, however, these mutations are
frequent in patients with fulminant or severe acute hepatitis." In
this study, also, four of the five (80%) patients with fulminant or
severe acule hepatitis possessed muiations in the core promoter
and/or precore region. This would have to be taken into consider-
ation when using these mutations to differentiate between acute-
on-chronic and acute hepatitis.

It 1s hoped that our findings indicating the usefulness of the core
promoter and precore mutations, obtained in limited numbers of
patients with acute and chronic HBV infection, would be extended
in further studies for prompting antiviral treatment in patients with
chronic hepatitis who develop acute exacerbation.
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