) BETERGREICS. WREHENEETT.
D) AR - ERFRNIEZRMH SEOMRUET.
) BRAKRFROS < FENBMICLZHOT, WIBAICSEDET.

m C BTN TISRAEMMEIC HCV KA T, HCV-RNA DRIE (RI%E
A 5L BHCVHABDEBRETORBILETT,

BEENg L, 40 AR - HO KRR -
Tl 3= L - S8 EASUAT, AT R
MRS HETY. ALTH LR %2 D
T AL BARASMIU/L L B bR At
FLERPOBEIEH ) FEA. BHEIZE- T,
BRRHBPREY Yo T, BEsame L L
LB A ER s E T

2RO 1%MBIIMIELT S L SR, Bl
DHW - HHEAPLETT,

1 REFRORE =)

BYEFROEEE LT,
RIZXDLD(ZO %A THHAV, HBVAEH

D) ® ) AnFEORE
o FRTAIA

HAV. HBV. HCV. HDV. HEV

o R NALND A N ABRIE

WhWw Ly A v AR

TANATHAY—R)DHLEVESNT T,
1. HAV, HBV
BERHOURIZL > THEAROEN £
RBHBERKEINIAON L LD T LD,
EhbBMREAMBEN % L AahbET

K BRUBHERF s idi 2 o0dh KPR
N Y 3 e
2. HCV

HCVIEI9B9E IR I FOBHCVINE T »
LA RAEA SIS L CRINFRITHORL &
L7z, F/-HBVIZHAHCV XA, H
B X BRSO LA s, BREOC
BatiF&d EboTEheanELL

EB 7 LA (Epstein-Barr virus). %4 kX HDO74 A (cytomegalovirus :

CMV). BRI NARYE

o P A— RS
= EPUEE

o HERBIEH#

S EOM(LRBRIESED)




3. HDV

HDVER YAV AR TOL > Ru—-7E LT
HBs#ii A e LE+. LAt T, HDVIK
BALHBV & JEAE L b ud a4, DAk
fFgel vy oixb 2 b L HBV & 4 1) PIZHDV
WY B (DHBV - HDV [BRER S & - TR
IHET. LPLUHATRERPHMO—EBERVT
HDV &gl Fh¢d.
4. FOM

HE82r7 4V Z VLSO 7 £ b 2 s Bedid T 4 BT
Beix I D EFA, LEZFEBYALAR
CMV %
Bl &S e oT,
LR E YA
BULHIZ LB W PEIFR DY 1 L 2P 2R T
%, BOROMEET — L& KBl L CHBEf SR
TINAY ML AN ESRE SR CuET,

2 BERXEHORA M D

1. FBOERY
%ﬁW&?uaaakﬁﬁﬁ%mm-wﬁ¥a
ELRUTTA, RINEER{BETAI LA

%ﬁwfw-ﬁ&#Awﬁ%ﬁ%&ﬁiéﬁi?
Hhutaizzn i+, 2oz, MBTIRUF
O EEPLCH LA LET

1. EROHBREH

7AW ATERF RO EOFIN,. EHTEIrEES
OO LD BRI 2 2 & SRR BRI 2 e
BLREEEBRELET.
2. BYELE
HITEROHAV, HEV IS
3. BEmME

HAV « HEV @B A~ O MR E A B 12 2%
DET ORI ER L, RITMARECT),
4. BRXBLE

HBV - HCV (Z ML % A LTl L £ 9. 4512
HBV o8 6r, KEAMENHERCEE L Tuvw 5.,

NIRRT A NA

M aWHEE .

2 SR AR IRAE D —FER & U TR -

F o) A P ORE R Lo i) o

v 7 HRKYUTT,

LA BAFIOMMIHMI a2 4B
HTLED. SO LBV ORI ED &
EHEHPLTHBL I EARECT.

5. SEEE. R

EAGSPHY T A O8LF 2 L F
L9
2. MHERFEDO—RAI V)~ 5

BHHEEL VI DSIZIEAST - ALTH Y
FfoCTwbbnb v+, ASTHEMEALT
PO ERRFIC B L T 0C 74 O
WCY. £ -W#ECY M 2 AST-ALT -
LDH (FLEEBLAKERESR) . ILHAREK, Ba -
FMT Iy, DY LAFG—H, WERE - ¥
L7F= 7, M Frmsksrsl, 7o
Y UERTHETE (%)

by

IERACERIE L E L x5

- mmmmnw.

RN/ SRR

Ry xlﬂ#&‘(b&ﬂﬁmmt

; L'{u EBIA Jbl@wvm‘b‘ﬁ /
RTERWY wmmnc.www}.

AR bR T D%,
HMSNT L OHHHTT. BHIFREVL 6,
202 ) IgM-HA VUK, HBsHIlL, HOVIL B &

VRO E L ON

LA, BICHBY - HCVIERO R 7
Y=o 7t Fa 27 0LE+, yus
JAEDEE D B 5, 1gG B E SR Lo
BME. FREY CAEAFMTVALSERBY
ANARCMY B ED 7 4V ZABURME 2580 L
FLr9.
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WHEr BRSO O SRR n Mok o N O MRk ﬁ



) B ANSHFAOBA

gorks HAV-BNA

ALT

IgG-HA fitk

IgM-HA itk

1 T T T i

l

i ) i I T

2 3 4 5 6 7 8 9 10 11 12 13 14 15 @

DOFAREFHL THE 4. 2NREROGH
FOHELATEBL ZEALETT. ek Ei
FAMKRESABENTH b0V T T,

3 F#ERI7ANACKDIMERFK

1. AR ®) G

W kA R ST L7 ORI A
ST B, B &) A0 5 OREL TIRMEASIE N
<

BRI 2 ~ 7, W AR T R L %
AR TR B = L b P Ch ) FHA.
TeMHABRICE > THOCBHA T E4A%, %
Stk LM E &7 0 A6 B L, 5 1 1Bt
DI EHH) ETOTEELELETF. TTT k
BEtEs 0L AR 2OKBTT .

M. LHIMEBEIC L > T2~3H TR L.,
FRAZIEETE. L. k% TR IIEN §
AR IEABHY EF. VoA HAV DY
LCC & 7 IgG-HA BRI TH D, #ed:
GaEk LTHE, BT S LS $HA.

HAV £ FE R~ i VMR £ 61 LT %

fefr & - MEREICIEHAY 2 F L O L
RRB ARY: & o
2. BURAKN% =2 GID

% A% VENGHERE, SR RESEDEAH A Y
Wi A e LT B L F 4 BRI SRR ATMSM
{men who have sex with men) THh 27— AH,
il iz a LT Ed.

BRI ~6 7 H W2 3hEy, LA
AT, WO 2 7 i7#% ROICMBZT 5 L%
A0 F4 H, HBsPUR B ME. [gM-HBc it
RASE R CHEE BT & F 4 (IgM-HBe Hi
RAE D% & BRI 2o SR o u i
WAH D ET), L2 AL HBs HURBETED R
AL L AN R BRAER £ W T

BRI, RIBISEA M T — AN H D,
I~ 2%ARHELT 2 L ERTLMHAELH D £
. Lzdi TEAEL - Bl fboB A - Tl
Wi A. EEL AL, Mk, Mg o
Wi Er S b E Ty —3 5 EAEET
T. 4L, #ifk - B fto@ss bl Bl
Mz Fory (AL, REBER,
AFOA K2 RAER A ¥ —7 20 LR UR
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j

HBV-DNA /

B b THRALBGEARETY,

2O KPR FIRIEFC, BRI
THEEZ LN ToE L, LALEYE, HERA
WKEDS2T 754 7CH L G BUAMZHCRRY
D AT AU gk A B A
BABIGL, BEEFE Fe) TR 0% L
EHEIATOET. 4k ¥ ¥4 TADE
FAAE, BYHEBERICML, Bl sha bk
o,

3. ClatN% G

Wz /e L CRB L . B4R, )
fl LS M. WELN 2 LA s TwEd
A%, 30% LA L OFE B T HHEEBR (X AW CF (A
TIAMINIC £ 2 C RGPS I3 2B LT g
F)o HCV ORI S HLtk 7 v & 1 Bk o
BALID, CHOMMEFREENARBERD &
L7z

BRWIEI~3 A H T AR - BERUF£IC
ENTHHEERIZZLVWELZ 4. I
HOVIUAROBPEE S U < IZHCV-RNA o BE{L
Lo TFESRETA. ARIFELBRENFED &

I EMEREHLAT MBEARIEH ) 4
Ao 7z CRIBIERF RO RAERWIZ I HOV Hilk
AEMLOT, LTUCV-RNATHALZD (R
BodoY) . HOVIEOREBIBECHM L) &
LLENDHYIT.
4. ENSRFX®3 G

AP f o e, $EOIRELEF. 75 ONK
WEEDDVIRMAL R RETRLAD, ¥
DA 7. YR EOEREERL) LT
RIET B r = A0 RS TO T, BRE
ERA LI, LHPLETRIZEVWEShET,
PRI 2 ~ 9 M. SR CLEE 2R (i
S WRNE, BEAE) MR PR AR E R L ¥
T FHMRRTRDI Y —Z2bH D 23,
[gM-HE $Ufk A itk C HEV-RNA ¥ BitE Ch i
WSS T A BUED & 225 (Rl ok e
TH, BRI B TH VBT S s
FHA(T—0y AR SBEAHOBREH Y,

SHOBERETTYS, S0LZH—HME TV

AEEA. 17 FTIRMERD LGNS B L
WAL L 222V WD H D T4 Shb L
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XAt &D
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D) ®3 - ENBtFx0La

W(Eh HEV-RNA ¢

s HEV-RNA g

18G-HE Hitk

igM-HE i

T " T T T

7 8 9

¥ T T ¥

10 11 12 13 14 15 (@

DETENTRESY, HEVF 2 94 7D
TlhwhrEzonTwTET).

4 #7414 NALIN OB 3
LB

FANSHOZ L RETTOT, WPy 40 2 ok
OBEFRECHUTREL 24, 2 u#Eo

GEPEERGCHE L AN B EITE R Fn
WEERHLIBGEIRENTSIEHD T,
1. EB7MNABRE =2 @)

10~ 20 AR VRN B3 C R I BUE 0 5
BHIZO EB Y A v RSN O 73k A Bk A A
BUFoiuEd. R4 RO RN, 4
FITEBO LA A 8 5 S M 2 L %tk & i
i, EBY AV AR BE G5 2274 IR
SV i 1R AR e S R 2

EB % A W AOPERAREDILL & X 1E, VCA.
IgMALHE, VCALgGHLIK, HUEBNA Sk % #l5E
LTEBLET, SM%08lL, VCAIgM o
RIS P~ BRI LS i T
2. CMV B

EB™Y A b 212 X BR3P B R LB oo 9
WEELEFT, WA P R"BREBO/S, EBY

{TNALZF TR CCMVOURY A SU(ZH X,
IgM-CMV iR %F ey 2 L3 L 5.
3. EDft

Sherlock DM Tidflis, WAL XA 10
A (herpes simplex virus : HSV), 224 & -
7 4 v A {coxsackie virus} BEE, AR - HFIRES
@A W A (varicella-zoster virus © VZV), ki
{0 Z (measles virus), M35 % 4 L X (rubella
virusi, /37 27V 7 4 L A (paramyxovirus! 4%
HEEAECTEERSATVEd, E7280 K
%7 4 L A B19 (parvovirus B19, #8021 2
77 £V X BI9 : ervthrovirus B19) C 4 2 BF
RPERINDZZEHHDET. FHIVIZE
TH (AR BRI BRI s ke o L 3

¢ BAAE |
AEFEROBETANAM

BEFXOR. 2~37ALTHETARANE
RETBZIEHBYET, REFKIBECLTFR

RETTH. RBROBRBIOARERRSH5
nEb. CORBERBLMLTIEZL,




D) %2 EBYAAIBREOMALHER

D ® 4 EB YA N ANBREDRERIS

F 3
l o] ;
B
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; HoEe
VCA-gM W
g EA-D

5 1L ALAOBIER

7o a—PEFREE, O Rt Bt
BFEE B AS B IR BB 2 0 9.5 L 4,
MeoBEEBHLZ30,

6 ARFROER (L~ B

SR & FHGIBIZAT 5 e &, B BN -
RN OMRESRH Y 5.
1. HADRM
FYIEAL, RBCT. HCRBL TS

FERAA TV B) r— A TIEARIMSEA L ET
T ABPEA S #A S ITEAD S 2RI L C
WAREBNIIFIT A, B0SNHETIRIE—
PEBITOWLON] [ Zhh 678 T A0

I Lo EFHAOC, HELESLE
TF. AST - ALTAEFLTE Y L E VKT
FTHLIBOLE—2RBALLLELTEIWTL
Je LA L, AST - ALTHIZMET LCTH EY L
ErynLbaT % &9 Tk, & LARELLORMET
o Bl P e S, TERR CREGE A A
LUENSHOIT. =0 B@BARE, WET
K- fImliFE2 b 263250 Cd, Re iy
MEBBRLTCNEEL LY

SDET BRSO R n BE o BWORTARR ﬁ



FREALLECTT. BBoGROLTE»Z -
T il 22T 0T BHPLora
V- HEALETT . ARAEY SR, S
£ —-#EALOTL 2.

2. RERO»MRE

SR RHHHIE N 2 AR 2 O TT A
B2 e Rn L) BICHBTAT A LS
W4, [7abor sl 0% T I
PAHHE T CoOMEFRTER L. Shlist
TH ALT Bl (=500 [U/L) CTE U LK Al
L7 o E JEEEM P O R 2
DB L Tld, BHENFRIZEL R 5o R
WAL »oaoz 2EMLET. A7UAL FOL
B e AMSBIE oA 6 SHE~ & THA5 i
LT ET 2o Lbd0ET. 20k 9,
AP TR S L i it - Bl LAt 3
NAKIRIZ R L &k, FEBBE 2 Y MBI~
D - HEEAREF LV ERGET.

K VENIZ K o TR OSSR D T+

OO RIERIF TR, AT REICRET S
r— A0 N EF. HAPERR TG % Bt LBl
»o187 DI A, HHE voiee TAHNET

BRI Ss e B iF RO A THLEIED W (. B
RIGYENF ¢ EAEML - BUE(LASEI IR D Yy — A
TRy FAEMELEG LT (RREN
)i, BEALL2WE, ¥ TILE R
bt a0l FHERL RS T LGRS Y
4 BRICERIIBE VWY 2 ¥ 4 7T AMOHBY AF
I LB, ML R, HMELREBE
PEETT., Fo ) 7AERUEEW TR F AR
el ielE A (L GHROBEE XRTHWET.

CRIF 93 B &S D % T0% FLEEF + ) 7L L
94, 64 UL RAE LML L TH S IFNH
FETH L0 L BRI IFN #H#E (RBUEE YL
2 B 4129 AN R (HOV HEBR) (XL T

WET. rpes
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o Mk

1) RETIPUIL BYWHFS s 4 0 2 (DUFR S {0 25 38,
Medical Practice. 13, 1996, 1367-71.

2) Kawa. K. Diagnosis and treatment of Epstein-Barr

virus-associated natural killer cell lymphoproliferative

disease. J. Hematol. 78, 2003, 24-31L
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%
7 hE VDB

&ﬁﬁﬁ&ﬁ%ﬁl&ﬁi@t’/?mw
EZARBE A BRE B 7> & — (a8 H

48 %, HIL
(E  BF] HreefEt A

BE 1 BE] 44 %Wy onifniednl, oLPSAEh. 47 SERE, 2 RUEE KN

(3R B& BB #Hid B WINTEIZ T, filid B AU,

(1R @ BE] #2120 HBsAg (HBs PUED BRPE & f5 48 240, 1999 42 12 11 10 HL. [ 7 KB BR i
Lokt & @is Lo,

(VB BRPR R oo, oK, P & 20§

[YIEZBSATHSEERREIRREL] AST78IU/L., ALTI35IU/L. v+GTP791U/L., ALP478IU/L. LDH
1521U/L. ChE 149 1U /L, T.Bil0.6 mg/dL. Alb. 3.8 g /dL. T.Cho 175 mg /dL, BUN 15 mg/dlL.
Cre 08 mg/dL, & 7 17 71 ng/mL. HBsAg a1k 7.7 IU/mL. HBeAg i1 22.557CO.
HBeAb EETE 0%, HBV DNA 0.7 Meq/mL. AFP 22 ng/mL. PIVKA Il 18 mAU /mL, WBC 7.100/
gL, RBC 520%10°/ul, Hb umgum PLT 9.9 10*/ul., HPT 68.0%

CERERB] T vV (KT g oy AR BT ORGS0 SOl AR S i o
B MINF 927 £ )L A (hepatitis B virus; HBVIDNA Bid 3.5 Meq/mL.,  ALT (X 126 U/ T /2.
200047 H 11 A6 2 272 2 150mg /day ZEAG, 2000 42 117205 100 mg /day & L,
AL E THITHTHL, HBV DNA WIEEX DM L, 2001 4 9 H 2 PCR (o Cilll 78 R HEE &
R Ao fo FofE, MGMIZARM L Cu /A% 2002 45 2 H B4 5 HBY DNA 3 11 A5 Fidk
L. 200243 HiZ YMDD Z % (YiDD) o WBLA R L 2. MBI 6 ALT O LY 2 X 400
M7 V7 2 AL LG, 5 1 HiZid 26 g/dL FTHT L, ZOAREISHEL 2272
. 2003 F4H 2L HASHABAILZCY 7R ERLEREF L LWL, 7R E LA TES)

10 mg / day D% )4 Mﬁu'

HBV DNA S 7 70K E VAL BIGEE 7.2 log-c / mL Tdy -5 72743 4251 0 J1 % 4.7 log-¢ / ml,
2% 39 1og-c/mL. 6 A H {33 log-c /mL 2L F L. 2004 H 9 }] 5 01502 BEPE Al o0 PR
DL TS, M7 L7 2 A ilid 77 R E RSB 26 g/dL Th 7208 20 H %29
g/dl, 6 2T 33 g/dL RN L, 2004 # 10 JTIZiE 4.0 g/dL TN L 720 HBe PLEH &
TR MRS AR L 7k S 50 0 L BEtR e L A
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ASEBN O 7 7k OV EIEe -, TFEIECLH F ToB X B 1, KOS YE 2 1
;j.\‘ ’3“ R

a Problem lists

D7 7R EN DL &N

OB BRIMIENRERTA FIA4 2B LI 378+ 77 R ELERAREOGSRIE Y
Dk D R FEHIH

7 FHEE VOB IS L 5T, 2 2 7Y Ve B RIS A T L B S L 2 A 1B
GIDHETIUE, BERNEE LRI S DOBED.

EF I 7Y+ T REVEHBRE L > TP 7R EVRSERIIBBT 2040, L LB#ET2 X
L7256, Fhid EOBREED.

b Commentary
1) PFREIORMEERA

TFRE NI, 1986 FICTER S NAEMBERAONY AV ZHE T, v AV ARHET- OB DNA
FY) AT ln G REE 2 LB E 4 5 HBY, & b ﬁ:&fﬁ 277 4 L A (human mmmnodcﬁmemy vi-
rus; HIV) 22 ED L M0 f LA AR )L A B8R ET Y 4 L ARGPER s L7, Lo,
INA F TN TN F o A 2 S, a%\:\;/)ugg;;ﬁk LS 7L FE 5 £ D
FHFEREENEREXFS LT FRE L) AEHE S

NE), HIV IRBE AN, B IR PRI REWRIE & L CIRBEATBIRS SI/2h% HIV O Al &
L CoORMBEIZEPIE sS4, B RIS £EHEE L L CTRIET 2002 £ 9 BIZRR Sz DA
T 2004 0 HIZT 37T PG PILS 7Y RO RS 2 TR T 0F O IF R o SRR
(breakthrough hepatitis) 2B S 417 B BUBTEFRB L U B BFFWAIZS 3 V¥ » L O H & &0
LRSI & 72 0, 2008 F 9 AL BNGEM LRI S v/

TIARE NI L A EARARRFEHE L, WHRERF M7 > F— > 2B X ORI &
EEORE RS HIT S A, 755k E S5 SR IER B O S BIC HS L %L“%ﬁ%ﬁw@
ZBREXFOMABOHLBE BT, ML 7ForBE UM%U/®%ﬁ§ e
B LLHEPH L, FNE W AHBERRBRIC BT 20 & L Cid, L - ek (P59, NAG K4
s LT ALPHIND & 1 Pl S hTw b

2) SEITIV+FPFREIVHBASEOTR

2009 EHEIF LS @A (AR R G 7o 4 L APENFHR B OEROBERILIZINT 2% ¥EIZ &
L BRIBMEFROEMRTA F7 AL L0, T3 7Y 242540 B BSYERF s8I 04 28
BT o VBRI A R A G 110 9 3 79 UG T HRICEMERE & X /0L 225
DI 1L, p88) L LT, HBV DNA %7 2.1 log-c¢ /mL LLI."C, viral breakthrough % i 2 i 512 1,
T 10 mg / day OOFH & -8R E LT b,

"""" -}, HBV DNA 7% 2.1 log-¢ / mL L "¢ 4 viral breakthrc)ugh Z R IR HBV DNA 7% 2.1 log-
c/mL KB TIEn Y FHEAAOY D2 2L T 2

3) 7FREIVEIRSICK DS S T UMY B BHSMFNOEEMER

BB e KA o 7 LSBT 3 7V o+ 7R E N BEHE R R T 2 2 BB
35 B, 017 B, HBe HURBEYE 35 B, HBe PUEESTE 7 61, TR 46.7 8O BT, 7k
YL A 6 H 2 HBV DNA A% 4 log-c/mL £ 120 F 4 2 & % 5] BOS B A Gnidal vi-
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B8 BRI

HBe HiR
il HBe e e g Omg/day B
150 mg / day PFmEIL :
e 100 mg / day
o ol X e
H YMDD(+) YIDD{+) YIDD(+)
o } !
< 200
=
= 1505
< 100
550
e

HBV DNA (log-¢ / mL)

2000

I

2001 |

Alb (g 7dL)

AAEB

OF FREILEINESE, FREEE TOEE

HBe Hi “

1 HBe
150 my / day

Lo b oy

=

YMDD ()
250

200

\
J

ALT, ASTUU /L)

FFERCILEE

100 mg / day

YIDD(+) YIDD(+)
} i

2000 | 2001 |

2007 |

2002 Eg 2003 | 2004 l 2005 ’ 2006

F

2008

HBYV DNA (log-¢ / mL}

#2 FEfloEE
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HBV DNA (log-c / mL)

rological response; TVR), ZHAH 641740 2 & & W RUEAS FL (non-IVR) Z5EHE L. IVR ZBUET
HETRBE LY.

IVR 1 20 1 (47.6%). non-IVR BflZ 22 $1°C. non-IVR #F 1L IVR $#EIZIE L. #7812 HBe DU
PEBIA% <. HBV DNA tASSICd - 72, F D% HBV DNA W @ 4 log-c/ mL Al £ TOUL X
127 H HT 69.0%, 18 221 1T 700%, 24 2 HT75.0% CTH 72 (E3).

G 27U H G L D I T SRR AT D CRI P > — Tl 124 H 7.2%,
18 70 H 23.3%, 24 70} 38.2%) %% HBLH] 42 T breakthrough hepatitis 75/ U % & & 7% <, viral
breakthrough & 280 4 VHEBI S AT 5. FO XX T 3 7Y Y EROME, nM2041 Z 50 tM204V
BROWTRY, HLHCIEALISOM ZER AL 5 TSI ML HTREEEIEFEZ LML,
breakthrough hepatitis {11315 %> viral breakthrough % 826 5 JFEIA B (2. 7 775k KL ) e 10
AL T B

4) STTIV+TPFREIVHBRGEIC &K DT REIVEROLHIRE

537Uy + TR AR & AT Pk VTR O EERIIIER IR Th L. Lo
Hid LTt 9379 PO aM04V /TR H LTk, 77 R EVICBETER O, 7 75k
E IR CH 2 nAIBIV /T ERS DI aN236T BRIZET 3 7V o FEEUA LT L0 0T
Bh, EEE 5 IV L+ TIRE AR L S T PR VR EERIE. 1 FT 1%, 2
T 2%, IEBLUAETENFN A% EHFEN TS,

¢ Solution
1) PFiREL

ANF ISR AR T TR YL R DL (P Rk EOL) T, 2002 £ 9 HIDREIT, 2004 11 H
12 ASEICREE S, DAECIE NI T 3 Y U ERIMBIENC 5 2 Y L P T SRR
Bl I 2 dv 2o A%, BLIEIEMAUE Y bR E TV D, '
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¥R AEHISET

2) SEITI/+T7FREIVHBRIGE

B RIS PEF 920 BEN A 7 4 228 A &, HBV DNA £ 2.1 log-c/mL PAL"T, viral breakthrough
s 5 3 7Y ARG BIRBPEIF AP, 7 3 7Y VARG PR A C T IR E L
BEHI A EAE L O,

3) PFREIVBIMESICKLDS S JIUVMMY B RUBENOMEMER

T F R E VA6 2 H 1L HBY DNA G 74 4 log-¢/ mL A& {20 F L A v 5O B AN B (non-
VR BEE, ZAUA 8 & U N RS BUGF VR BELZ T L AT 85007 HBe BB MEEIA % (. HBV DNA
HAUSHTH > 72, HBV DNA #D 4log-c/ mL £ili £ TOMTIE 1200 11C69.0%. 182 HT
70.0%, 24 2 H LT 75.0% Tdh -7z

1) SETTIU+PFREIUBBREEIC KD 7 FREIVIMESRO LIRS
527y T IRV L A T TR Y LR O MM BRI, 1 0 1%, 2 T 2%,
IEBLAFETENFILA% MO TIETH - /2.

A, BRI (Elf e, (324 YMDD SR 7 L AOKIMILL L D IFREED A% & 4070 B RIS TEHE
A BN MERE L SO0 T A7 IR O7T TR E L EGEN DOV OB R. BF - 18 - B2005; 50: 1517-
1523

2) REEING L © WS RRARIZERE, P 21 CHEEHLE. 2000 3 1

3 SHEG B FRIL YL B 1 7 2 Y YRR B RMBMIFSII Y S 7 R L ) U RGEL
BEER 2009 50(Suppl 21 ASIO

4} Lampertico P, Vigano M., Manenti E, ef ol Low resistance to adefovir combined with lamivadine: A 3-year study of 145
lamivudine-resistant hepatitis B patients, Gastroenterology 2007: 133 1445-1451
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30 5EAL, WL

[ Rl 4¥iC

(1R % B Métwrco HIV A 7 1) — =2 FRA Gl & f5E S, HIV B L0320 AN
ﬁi?’i C, RRUER I 3407z, W CD4 103 /7l S ARAET, HBs B TE. HBe LR
BT, HIV & HBV O G idds & s 417
ML S 2HKE UlFER ) PFERLBLEIEY, FARELIDAM) LI YT
JAHREN LA M) Y E AR NN DAL by 4L AHE (highly active an-
tiretroviral therapy; HAART) 250d%G 2 7z,

HAART Bi4G 4 72 H e, MR X B o # g% HEE LA Lo L 2 A, mitldicTH L
HERER e by, BWRARE o 2.

(BE 7 BE] 2 4EMMCHEOIE - 29 3 U7 BGE . 1 BT,

(% & BE] AMFE 2B s (WPEND YEdHERa h . L E— )L 500 mL DRKIMIED D .

(R & B dFidd$inin L

(EBMARRE] 54 & WA 2 RB e L. WRERESIN & B2l oo S0 LAYE, el i L

(M - A(E3RBFRE] WBC 7460 /ul. Hb 15.2 ¢/dL, Ht 42.9%, Plt27.2x10°/ul, Alb 3.4
g/dL, T.Bil 143 mg/dL, D.Bil I1.1 mg/dL, AST713U/L. ALT 1026 U/L, LDH313U/L.
vGTP 204 U/L, ALP 574 U/L. T.Chol 110 mg/dL, Cr0.84 mg/dL.

[BEHRRERTR]  PT 51 78.9%. PT-INR 1.07, APTT 36.3 sec.

(I - ™ ¢ LR ERRE]  HBsAg(HBs PUH) 51, HBsAb(HBs U{4) BaTE. HBeAg itk
HBeAb FatE, HBc-IgM (1%, HBcAg i1k, HBV-DNA (TMA (transcription mediated amplification)
238 LGE/mL. HAV-IgM E&1E, HCV PLfkkatE, HCOV-RNA FETE.

THIVELERERTE] D4 168/ uL(10.7%), HIV-RNA 3.5 X 10° copies / mL.

(EERHAEERBRE] FHimig s s BEEA FEHEOMEZCIENT 24, KRR D
ERUSEAL & PYIR OISR AS A & AL, MYEFFRO BRI E LCTPA L&V, BRISEIEEA.
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b Commentary

PHAEL BT, B b REA LY £ L A (human immunodeficiency virus: HIV) i 3ei% W74 17
(235072 HBs PUSES PR E 5~8% & & <", BRIIFZ 1 L A (hepatitis B virus; HBV) 8613, &
LE OV HIV GBS 50— Th L. HBY O A~H O 8 8O genotype (X T @
34, o TOCHIZE L Thab . GEFE L HEBELRT AT, FFICEORIEEO Ae BT
WL Cwb 22N ELYDOBH 5, HIVEORSKRETLHNTCIELV., £, BF
SDREFET. HBs PUREEO HIV e é & mas# KL HIV e O BIEERE O CD4 Bk HL#L
L7k 74, HBs HURBYEHOIR D A5 4TI CD4 Hhswmid - 720, 1BPE{E L X297 v genotype @
HBV 25 fi LT \n@;k;umsﬂ, HIV fﬁﬂl*&d: FORMEAAIZ L D, HIV &R H Tk, HBV O
PEALRDEE I o TWB O L 2014, LFIZHANRD L9112, HIV - HBV Ot &
T Dt BIEHRTHLMIE T, HBEPKNE S RE LIS, ETETIVORGERS
EA Y/ in'fﬁ"ﬁléﬁ T HIEDHETHL.

HIV - HBV O T IRGeE O M- BTl ik Fv“'&f\m? M BEELT=E2dbH, 8, Dy
LU AEE AR AE L v XD IARME T S 2 &, KiZ. (2 HAART (highly active anti-
retroviral therapy) # A e OIFEEE ) A 7 A #3452 & Z L°C, (3 HAART GRR P IR LS HBY
S bo ) A2 BB L-0EETLIE, Thh,

HIV - HBV OH L OBk Rl ) A2 ikam S b oo, @A LA
RIS 2R 7 Fa 75, R, SR L TRV '.;’:‘H;*‘ & % . HAART @ iR
MThL, HITVy, AR YEY, F/RELDIRIIE, ba. HBV {EHIA% U, L HBV
HOPLHEETHD L5 HEN, TR EL(0mg PLEOB &) (21E, PLHIV ERIA S 5.
BB BT EOEME LT 27V 2 BARRS L G, ST 3 7Y VRO HBY 4B
FTAHIENDhaTnAEI L 5‘ CHCHBVIEM A H T LM HIVEN S &, 937V OAEMA
THUHIV %155 2 & 1@)}%%&% ThhH FELNH, 2000 ﬁa 11 H 28 2004 FLIF 7
R LAREAESAL T, FLHBY IEH O & 2 8Al L L TidT 370 ¥ 5% &t HAART 2815 <
Fbil, £ OMEIE TTIIYMDD ERA L LTV 0 BN A /. HIHBV EL
LTl st Cun b 7 h g, bfﬁ~#hmMVW%#ﬁ’.%ﬁﬁ%ﬁumkfﬂﬁ
WA ARG A L HIV i P4 W & R L £ &5, HIVBRRETZNY L2107
A E L O BRI HE G RECE i AU S A ')Klkl ccut T & % B HIV - HBY LR
ZPT AL AEM A EE L, HBY (2§ 5ERCIAEOHE TS, HAART T B AT 28I I
HBV IO d A7 7 RE L E A P L ¥ Ernflagbd, 2 7/ RELET I TT >
OHLA G R, BN S XML T DY F o HUHIV#GLIE £ 2R 2N, HBV 2K
DEMALELBETEL, R0, F/REMETIAM) I ECOMAGDE, & T/ &
Erk T 7Y OMA --ﬂm‘fw ACC, BLHIV #EE 2 MM 5 Lo s Tv%. 4 L. HBV
O AN ERD L E T, HIV OFBS AR & # 2 52BN RE ChHIE, EHELHIIMLTE
fEPEY 4 L AZEE L oA v ¥ — 7 o1 linterferon: TFND WWHN L HERFEL LS.

HOHIV #6: & A B o IFROR Aok & 2205 6, ZORINSI S MPUL, LIFLITHETH S, &
B RIEREO MBI & T, HBV 20 @5{:,;,: s L S TR 2 L T ETEA D
D) 6y P A 5 5 BF (immune reconstitution inflammatory syndrome: IRIS)” & ¥ Cuvr b, &

as—

‘4
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7o, B OPHIV BIEIFREE L5 19 545, FORB L EHIEE HBY L ORI BWTH
FrLvbhTwd, ZokIiz, HHIV B0 BICIFREES A S G, WAL ML
wﬁix%m#,%%wu.muw@%uﬁn%%%m%éﬂntﬂ!mvuﬂwa%ﬁﬁ@:
ST HON, MR S LA v F 0 REREIC L S8 E. HBe HUNUESEA 5 HBe LU
%@ﬂ«w$03/n—/3/%mﬂwt$% fod, I EE VY, BYNIZEL LA
il ahd s,

715, HBs HUE & HBs HURBETED HIV He® 12 v Cid, BERIER H ORI R S ol &
LoWE NAYALZTL—-TELT. U7 FrOEMAEID ST LY HBs PLEEETEDD HBe
PR E CHT 27 2 F ool 0TidiE s » Cukv, — WL, 7 2 F 2 RO RIEILE (HBs
PR PR, HBs PUBME 12, JF HIV RS IZHASTHRG Z 2 s R Tw 57,

¢ Solution
1) HIV » HBV DRSS BR

AHEIO LS 12, HIV - HBV RGBS &, MELCHERLE=y ) > 7428261,
L how 4L ARSI F 2L ab) sy, F2lk FORERLEFITILD
2 A GOMALS bR RING L. 7L — VEIEHIRT L & & b, TRRE P OB 2w
e /S — b F—Aa /oS HIV - HBY Bl & 7 7 7 M 2 B 5

2) Hfilb bOD A L ABCERIRE O EE
RIS 728 PEHFRE Ay, F 222 OB BO G, BINIIFEHICEYWTH LA, LI LIEN
i C é.mmm§<u.«Mww%ﬁmfﬁm&M?$%;&¢%.m§u7quL%ﬁ%
OBILDSA S AL, EOETNRLE R v, AAEFTIE, R FRRIBIL. #3 2 H RS

ke A7 33— BHANERILL 722 (3 1.
Lﬁ 4 LB e O M B A h & I Ao 7oy 6y, FFHEAEBE S O RS LIIE U CRFFEMRGE 2 179
mv{mAmé%Pwiﬂé i B AL, DR LY. TEREARL S FAELD
fiﬁ ¥ . HAART O—W5pli - 2 EAMH T2 2 8124 5. HIVHEBRIZERIZ L 2L E L L

200 ¢
: TDF/FTC / LPVr |
HBV DNA 87 6.4 <3.7
r f LGE / mL
800 - / &9
<O L CDA(/uL) /
I - AST(IU/L) /
-@ L ALT(IU/L) //
[/
400 + / /
/|
/
a o e S | S
S //
0 AP — ° e
e +2 A +6 1A

SEfloOEREE
TDE : 5 2 k¥, FIC: LA bYWy, LPVr: 4 U
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Amino Acid Substitution in the Core Protein has no
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Previous reports demonstrated that amino acid
{aa} substitutions in the hepatitis C virus (HCV)
core protein are predictors of non-virological
responses to pegylated interferon (Peg-IFN} and
ribavirin combination therapy. The aim of this
study was to investigate the impact of core aa
substitutions on viral kinetics during the treat-
ment and relapse after the treatment. The 187
patients with HCV genotype 1 enrolled in this
study were categorized into four groups accord-
ing to core aa substitution patterns: double-
wild group (n=92), Arg70/Leug91; 70-mutant
group {n=42}, GIn70/Leud1; 91-mutant group
(n=31), Arg70/Met31; and double-mutant group
(n=22), GIn70/Met91. The relationship between
the core aa substitutions and the virological
response was examined. Multivariate logistic
regression analyses showed that substitution at
aa 70 was significantly associated with a poor
virological response during the first 12 weeks
(decline of < 1log from baseline at week 4, <2log
at week 12}, and substitution at aa 91 was signi-
ficantly associated with detectable HCV RNA
at week 24. With respect to relapse, only the
ribavirin exposure (odds ratic (OR}, 0.77; 95%
confidence interval (Cl}, 0.60-0.98) and HCV RNA
disappearance between weeks 13 and 24 (OR,
23.69; 95% Cl, 5.44-103.08) were associated
independently with relapse, with no correlation
being found with the core aa substitutions and
relapse. In conclusion, the results showed that
core aa substitutions can be strong predictive
factors at pretreatment of the non-response, but
not for relapse, for virological responders with
HCV RNA disappearance during treatment. J.
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INTRODUCTION

The current standard of care for chronic hepatitis C
patients is combination therapy using pegylated inter-
feron (Peg-IFN) and ribavirin [Anonymous, 2002;
Strader et al., 2004; Dienstag and McHutchison, 2006].
However, the treatment outcome in response to this
combination therapy among patients infected with
hepatitis C virus (HCV) genotype 1 is still unsatisfactory
and the chance of sustained virological response ranges
from 42% to 52% [Manns et al., 2001; Fried et al., 2002;
Hadziyannis et al., 2004]. Therefore, tailoring treat-
ment regimens for individual patients has become an
important issue,
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Outcome of therapy is influenced by various factors.
Some host factors, such as age, sex, body weight, insulin
resistance, and liver fibrosis have been reported as
pretreatment factors affecting virological response to
this combination therapy [Manns et al,, 2001; Fried
et al., 2002; Hadziyannis et al., 2004; Romero-Gomez
et al., 2005]. Recently, several genome-wide association
studies identified single nuclectide polymorphisms
(SNPs) near the interleukin (IL)-28B gene, which
encodes interferon (IFN) lambda-3, as associated with
response to Peg-IFN plus ribavirin treatment among
patients infected with HCV of European [Suppiah et al.,
2009], African [Ge et al., 2009], and Asian ancestry
[Tanaka et al., 2009]. These studies suggest that host
genetic variants may be associated strongly with re-
sponse to IFN-alpha-based therapy. However, the
ethical problem to perform host genetic search for all
patientsremains, and the sustained virological response
rateis only 48—69% in patients having favorable IL-28B
genotype to this combination therapy {Thompson et al.,
2010].

Response-guided therapy is a dynamic approach to
management of chronic hepatitis C patients based on
the virological response at weeks 4 and 12 of treatment.
At present, it is regarded as an excellent strategy
for optimizing the treatment duration for individual
patients. Earlier HCV RNA disappearance has been
shown to lead to a higher sustained virological response
rate [Ferenci et al., 2005; Berg et al., 2006; McHutchison
et al., 2009], while patients without an early virological
response, defined as showing an at least 2 log decrease
from the baseline of HCV RNA levels at week 12 is
recommended for discontinuing the treatment under
the current guidelines [Anonymous, 2002; Straderet al.,
2004; Dienstag and McHutchison, 2006].

In addition to viral kinetics during treatment, other
viral factors have also been reported to be associated
with this combination therapy outcome [Manns et al.,
2001; Fried et al, 2002; Hadziyannis et al, 2004;
Shirakawa et al., 2008]. Previous studies indicated that
amino acid (aa) 70 and/or 91 substitutions in the HCV
core protein were independent pretreatment predictors
of null or weak response to this combination therapy in
genotype 1 patients [Akuta et al., 2007b,c]. The HCV
core protein has been reported to inhibit signal trans-
ducer and activator of transcription (STAT)-1 phosphor-
ylation, and disrupt the normal IFN-stimulated
transcriptional response to viral infection [Lin et al.,
20086]. It is supposed that the HCV core region might be
associated with resistance to IFN therapy involving the
Janus activated kinase (Jak)-STAT signaling cascade
[Blindenbacher et al., 2003; Bode et al., 2003; Melen et
al., 2004; de Lucas et al., 2005). Recently, Okanoueet al.
[2009] have demonstrated that wild type of core aa 70
and 91 are important for positive prediction of the
virological response. However, the impact of core aa
substitutions on the extent of HCV RNA decline during
the treatment or virological relapse after completion of
treatment has not yet been investigated in detail.
Approximately 30% of genotype 1 patients who become
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HCV RNA negative at the end of the treatment will
experience relapse [Hadziyannis et al., 2004]. Being able
to distinguish between end-of-treatment responders
with a high probability of relapse and those with a low
probability of relapse will be useful in reducing relapse
rates and improving treatment outeome.

The aim of this study was to evaluate the impact of aa
substitutions in the HCV core protein on viral kinetics
and virological relapse in patients with HCV genotype 1
treated by Peg-IFN alpha-2b and ribavirin combination
therapy.

PATIENTS AND METHODS
Patient Selection and Study Design

Patients considered to be eligible for this study were
those who were infected with HCV genotype 1, had a
viral load more than 10°IU/ml, had started Peg-IFN
alpha-2b (Schering-Plough K.K. Tokyo, Japan) and
ribavirin (Schering-Plough K.K.) combination therapy
from December 2005 to June 2008 at Osaka University
Hospital and three other medical institutions taking
part in the Osaka Liver Forum, and had been examined
with respect to the aa sequences at positions 70 and 91 in
the HCV core protein with pretreatment serum samples.
Patients with the following criteria were excluded:
hepatitis B virus or human immunodeficiency virus co-
infection; decompensated liver disease; severe cardiac,
renal, hematological, or chronic pulmonary disease;
poorly controlled psychiatric disease; poorly controlled
diabetes; and immunologically mediated disease. As
a result of screening at the institutions concerned,
187 patients with HCV genotype 1 were enrolled in
this study. Liver biopsy had been performed within
12 months prior to the treatment, and histological
results were classified according to the METAVIR
scoring system [Bedossa and Poynard, 1996].

Written informed consent was obtained from each
patient, and the study protocol was reviewed and
approved according to the ethical guidelines of the
1975 Declaration of Helsinki by Institutional Review
Boards at the respective sites.

Peg-IFN alpha-2b and ribavirin dosages were based
on body weight according to the manufacturer’s instrue-
tions: Peg-IFN alpha-2b was given subcutaneously
weekly (45 kg or less, 60 ng/dose; 46—-60kg, 80 ng/dose;
61-75 kg, 100 ng/dose; 76—-90 kg, 120 ug/dose; and 91 kg
or more, 150 pg/dose), and ribavirin was given orally
daily (60 kg or less, 600 mg/day; 61-80kg, 800 mg/day;
and 81 kg or more, 1,000 mg/day). The drug doses were
also modified based on the manufacturer’s instructions
according to the severity of the adverse hematologic
effects.

Detection of Amino Acid Substitutions in
Core Region

The nucleotide sequence encoding aa 1-191 (the core
protein of HCV) was analyzed by direct sequencing as
deseribed by Akuta et al. [2005, 2007b]. In brief, HCV
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RNA was extracted from the serum samples and con-
verted to cDNA and two nested rounds of polymerase
chain reaction (PCR) were performed. Primers used in
the PCR were as follows: the first PCR was performed
usingccll (sense, 5'-GCC ATA GTG GTCTGC GGAAC-
3Yandeld (antisense, 5'-GGAGCA GTCCTT CGT GAC
ATG-3') primers. The second PCR was performed using
cc9 (sense, 5'-GCT AGC CGA GTA GTG TT-8') and el4
(antisense) primers. All samples were denatured ini-
tially at 95°C for 15 min. The 35 cycles of amplification
were set as follows: denaturation for 1min at 94°C,
annealing of primers for 2 min at 55°C, and extension for
3min at 72°C with an additional 7min for extension.
Then 1 plofthe first PCR product was transferred to the
second PCR reaction. The conditions for the second PCR
were the same as the first PCR, except that the second
PCR primers were used instead of the first PCR primers.
The amplified PCR products were purified by the QIA
quick PCR Purification Kit (Qiagen, Tokyo, Japan) after
agarose gel electrophoresis and then used for direct
sequencing. Dideoxynucleotide termination sequencing
was performed with the Big Dye Deoxy Terminator
Cycle Sequencing Kit (Perkin—-Elmer, Tokyo, Japan).
The obtained nueleotide and amino acid sequences were
compared with the prototype sequence of genotype 1b
HCV-J (GenBank Accession No. D90208) [Kato et al.,
1990]. Wild types virus encoded arginine (Arg) and
leucine (Leu} at aa 70 and 91, respectively, and the aa
substitutions were glutamine (GIn) or histidine (His) at
aa 70 and methionine (Met) at aa 91. If the intensities
of the band were similar, the case was regarded as
competitive. Two patterns of mutant and competitive
were labeled as mutant. In this study, patients were
categorized into four groups according to aa substitu-
tion patterns: double-wild group, Arg70/Leu91; 70-
mutant group, Gln or His70/Leu91; 91-mutant group,
Arg70/Met91; and double-mutant group, Gin or His70/
Met91.

Virological Tests

Serum HCV RNA level was quantified by PCR assay
(COBAS Amplicor HCV Monitor Test v2.0, Chugai-
Roche Diagnostics, Tokya, Japan), with a sensitivity
limit of 5,000 IU/ml and a dynamic range from 5,000 to
5,000,000 TU/mlL

Serum HCV RNA was assessed by qualitative PCR
assay (COBAS Amplicor HCV Test v2.0, Chugai-Roche
Diagnostics}, with a detection limit of 50 IU/ml.

Efficacy Assessments

Patients who achieved negative HCV RNA at week 12
were defined as having a complete early virological
response. Patients who became HCV RNA negative
between weeks 13 and 24 were defined as having a late
virological response. According to the established guide-
lines, the treatment was considered to have failed if the
patients showed an insufficient virological response
at week 12 (a detectable HCV RNA and a decrease of
<2logfromthebaselinelevel) or at week 24 (adetectable
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HCV RNA), and therapy was discontinued. The end-of-
treatment response was defined as undetectable HCV
RNA at week 48. Patients with end-of-treatment
response and undetectable HCV RNA 24 weeks after
completion of therapy were defined as having sustained
virological response. Relapse was defined as a case in
which HCV RNA had been undetectable at the end-of-
treatment, but detectable during the 24-week follow-up
after the treatment.

Drug Exposure

The amounts of Peg-IFN alpha-2b and ribavirin
actually taken by each patient during the treatment
period were evaluated by reviewing the medical records.
The mean doses of both drugs were calculated individ-
ually as averages on the basis of body weight at baseline;
Peg-IFN alpha-2b expressed as ug/kg/week and riba-
virin as mg'kg/day.

Data Collection

The medical records were retrospectively reviewed
and the factors necessary for this examination were
extracted: age, sex, body weight, body mass index (BMD),
basic laboratory assessments, liver histology, quantita-
tive and qualitative HCV RNA, dose of Peg-1FN alpha-
2b and ribavirin received at each administration, and
the response to treatment.

Statistical Analysis

Continuous variables are reported as the mean with
standard deviation (SD) or median level, while catego-
rical variables are shown as the count and proportion.
In univariate analysis, the Mann-Whitney U-test
{between two groups) or Kruskal-Wallis test (among
more than three groups) was used to analyze continuous
variables, while chi-squared and Fisher's exact tests
were used for analysis of categorical data. For all tests,
two-sided P values were calculated, and the results were
considered statistically significant if P < 0.05. Variables
that achieved statistical significance (P < 0.05) or margi-
nal significance (P < 0.10) on univariate analysis were
subjected to multivariate logistic regression analysis.
Stepwise and multivariate logistic regression models
were used to explore the independent factors that could
be used to predict a virological response. Statistical
analysis was performed using the SPSS program for
Windows, version 15.0J (SPSS, Chicago, IL).

RESULTS
Baseline Characteristics of Study Groups

The total study pepulation was predominately male
(55.8%), with a mean age of 56.2 years. The baseline
characteristics of all patients and the four study groups
according to core aa substitution patterns are shown
in Table I. Mean age of patients in the double-mutant
group was higher than the other three groups (P=
0.003). More patienis in the double-wild group had
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