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INOHEEZTL2EED 1 Hbi ) OFEESE,
HBRZTT 200 AM»5 300 AH ENE D OBLET
HoD, WEHEZEE,S 1EREREL, £/, Bk
B bEELEWERAEES BETL BB, REE,
EEZE, WMEORLEEOBEANS, CIEMEFL
Rg 5 IFN BESE %, HRNCTE 2P0 IERCTFH
T 5 LIS TEL,

BE4F @RI, FABRRIRES, EeEpgaE
PRSI DI ER W B9 2 SRS (ETRF9eE - /g3 T
1%, 2000 4% 2002 F£0 3 Efic2E 22 GAFOET
B O R BEMERERIC B W, [FN HBEE
B RERNEERE & 22 o7z 1049 FEFID C B HEERT 2
BEEZNGI, IFN BERO VA VAEBOTG % H
FWRFELT, YANADELR, BEOFE, 4=,
IFN O, VA EY) AHHOFEE, [FN RR5E,
IFN #5182 &2 3BARF £ LT Dm @i 217 -7z,
ZO#EE, HCV R, HCV-RNA &, IFN 0iies
&, IFN SIH OB EHRENR I EE L RIETH
FelThifisah, ZhZPhoRFEE4ELES T
& TRERR T A4 W ABBRER, HRER2HR L
TNTY) X (REARE) BERT 5 2 e TER (K D).
ZDTNVTY XL ST, H2OBEED L DEHA
HF% Yes, No L7827 LT, BB IBHHERRE
H522LM8TE%, £/ IFN ORR5 8 IFN &5
DFEJUE, ABENEN, BECE2RFTHD, &
BTGS2 2 LS Sl 4 DREE2EIRT 5
ET, JURWIEESREEET L b TREE R B,
3. C EISMATX IFN 6 EEEETTICRT 3

BREAIRRAR

7 LRI, BRYIREOBREN SN A A T g
T 4 7 R EBREL CHE &R BRI, BRI
OB RN RE T 5 BBEABIT LoD Y,
IS OEEFBERENTCEZ Yy b E RS A OBHAE

ERIEDBNETHD Z ENEREN T3, §iERS
KOEFEDEA LD IEFICHEBEHEITLOOH 5 b,
BECHEL TR BEHENS L, ROHEHENT
HECHE, HEYEENRAET AR TRSR SR, F
FARFRAN CALBERTRE R SNP DS IZRERH 2 2 &
PRI TWE, KA 7/ ABROS, Rk
EFHIRIBEHR R T — 5 & OREER S, ARkl
M2 BRIV FER T 2507 2 R E T OBIFs 8 &
BTHLEELNTWE, —7, BEHETO SNP R
D% <G, BEEFCLY, 1 DOEGEFERY T
THEEART 21T 5 Ip, NI A FORE, BERT —
5 e QEE Y, BERHFEEHCCETT 2 2 TIcE
EE-TED, BEFAY NT—7DERETIIE-S
TN,

—77, CHEMEMITAD IFN i8R BB T
AFE, K&, YAVAERF (YA VADE L&),
FEHIE T (IFN OffilE, 58, H5HM, v ey
PEROEES L), BEEET(EEOER, o, s
{LOEE, EARZEOBECHER, MAOEY, &
GZER ISNP 2 L) D 3 DOBERIZHIESINL (K2).
C ZUAT# IFN AR B L ¢, YA VAR T D
TEEZATFTHLI ERHeo L ER>TWE BTEE
WF B L TR B To R Tw 2 IGAaE
W, SETIMxAD, 1L102 3, IRFI1YD S uE—
¥ —4HR D SNP /7o ¥ 4 7, IFNARI(IFN v+
T =YDwA4 a7 T4 NIEYID B IFN BRIz
BIRLIEHE s TwE D, wFhb 4o SNP %
METFERTFR T L b D TH D, 5T PeglFN &
VNEY) OffREENAREL 2D, 63k [FN 8k
BRI U TR & IFN s B im LUz, &
TANWREFTHIRBE LD 2 L WATREL e o 728
15, WEDNRFEHRT LD YA VARTFOEEYE
FEARNCEE L TIET L, M 2 ORER) O 2P
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AV T =7 DBRET B L ERATHD, 20Ok
R, R0 FEF DS DBBIT, 269 £33 RSN SNP
", 7 EHTEHE YL, CEIBMATA IFN i
EEE I T % SNP Ofiadbeic k-7, By
IR ESE R CEHH TR TH B - & 2R L7
DTHENT 5,

XL, TFN WG 24757 C B8 M T 4 B3 120
Bl VANARTFIC L 2 EREDROBE SR TE 27500
PEER T 2 HIO T, 2 D 120 SEF) 13 & B35 557 HCV -
RNA &E23100 KIU/m{ LT A&7 A VA SER 525 L
oo Thabb, UANVAEENIE IFN WEEsR s
TE %Y, IFN BMIEETY A VAR L -2
#(SVR) 65 Bl &, #5151 (Non-SVR) @ 55 Fihsef s
$ %. IFN 5 BI# ¥ % 16 {5 7 (IFN-ARI,
IFN-AR2, JAK1, TYK2, JAB(CIS), STATI,
STAT2, ISGF3G(IRF9), IRF1, IRF2, TAPI,
TAP2, LMP7, PKR, MxA, IL-10)® 1 » & 269
BEIFTD SNP 2RE L, A >~— 33 (ki TRC e
FRUSTA vy by —r a2 Ak FOWTRE LT,
Dm f##7id, IBM Intelligent Miner II Ver.8 (H#
IBM) % f\a iz,

BEETHENTR T, BSRAT ¢k IRF2(111, 115),
MxA (200, 304, 202), IFNARI(369, 355) & T
Hole, BN E L TEROEEICE T 22T O
SNP HOEEA TR (D, r2 ) OEH, SR
HEIET T 0y 2 NCHEE S W BT T 5 4 FOMEE
or A6 LEBE AT T i, IRF2(111-T/115-G, 111-C/
115-T)) Z & 2/\7ug 47 TG, CA» nonSVR TH
BTho7(32).
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SNP D#lAE b & v ) BT 269 D SNP 0ff
BEDLENNY U EHELIEZ S, 100 161 B0
BEDENRY — kD, EE» 269 HE VSRS R
7z SNP BOMHEHEIRITTY, $HEFEMFE Ry
TOERAIEETRIEETH 5 2 L 3 HBF L 7=,

Kic Dm iz & 2 REAERFT 2175 &, #87T,
R3DED T NTY XL EVERT 5 2 L STRETH -
7. BRI, RF2(111-nonT/T), MxA
(200-nonA/C), TAP2(160-nonG/G) D 3 Sfth: % 17>
3 & 21 B R 21 #11(100% ) 3 SVR, IRF2(111-T/
T), IFNAR2(447-nonT/T), IRF2(131-A/T),
IFNAR2(392-nonG/G) @ 4 $&f:% 724 & 23 Fdh 3
B1(13%) Lo> SVR 272 6% 3572, Dm Az £ - C,
327l 4 DD SNP OfHAEDLET, 100%T & 145
SERDSHEIF T & 8 Y, 10%HE L b kEs S
ERWEMICHRIT 2 2 L 2STEECH - 72,

B R D EL OBEFIHE IS L 28
DGRV B TD SNP T CI % SRR A E
TH5, 5ETOSNP AT 255813, FioksR
FREETF2HET 2 BT, $FAH» o805 Ak
DEMZENRIEZ, BERTFEOFERHOT, 1508
BFEMmY LTREE Uk, % 0BG T OMESHT »
T2 v 7w 2 ogEntEn s nTsi, Lol
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D, ZEEHTEITY, ZOBRONSHEEEIE T,
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R2 IFN Z#(SVR)# - %) (Non-SVR) BT OB RIS

B SRR (MR R P{E<0.05
G.S. position P{E OR(95%C.1.)
IRF 2 111 intron 0.011 2.59(1.24—5.42)
115 intron 0.031 2.25(1.07—4.75)
MxA 200 5'UTR 0.016 2.61(1.18—5.74)
304 5‘flanking 0.044 2.22(1.02~—4.84)
202 5'flanking 0.034 2.39(1.08—5.28)
IFNAR1 369 intron 0.041 3.39(1.00—11.5)
355 intron 0.044 1.74(1.01—2.99)

Z RBAT (BRI B 2 2T O SNP B0 S8 7 o v 7 N T
HEE SN2 1708 4 7 OMEESAR RN

IRF 2 111/115

T/G vs others
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0.021
0.031

1.93(1.09—3.41)
2.03(1.08—3.84)
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Fundamental evaluation and clinical efficacy of high sensitive HCV-Core antigen measurement assay
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Clinical Research Center, National Hospital Organization, Nagasaki Medical Center
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F 1 ERFERE (fmol/L)
HIEES | Sample A | Sample B | Sample C

1 255 4,008 15,741

2 245 4,095 17,266

3 229 4,024 15,078

4 225 4,517 15,379

5 222 3,976 17,521

6 240 3,816 15,688

7 251 4,004 17,510

8 202 4,028 17,411

9 236 4,139 15,300

10 247 4,003 16,663
Mean 235.2 4,061 16,355.7
SD 16.05 180.83 1,013.89

CV (%) 6.8 45 6.2

HCV-Core HiEHERLE (L I ARy b K
HCV HiE) BEFE S iz, SEbivbiLid,
ZORIER T, WEROEREIIRGS 2179
bz, CEEMAFLIEN/Y NEY VA
T BT % &% E HCV-Core HLEUHIE O

BRESA R I D W TRRET L7,
1. }HR=ELUHE
1. =%

W, Mk >y —TAZY—=r7&h
o it HCV Hidk (PHA ) Bl HIES I
o kI 182 5l &, 2000 £ 1 H 5 2002 4F 12
Ao 3 R, 4E 22 & O E SRR
HFYEE R Sk & e CENgMT R IFN
W AJER O > B IFN/V N ) > A B
317 5 (genotype 1b : 236 1, non-1b : 81 #1)
T, Wih b EEREIEREZ v,

2. F K

1) HCV-Core HiEHIE

HCV-Core HiEOBIER, VIARY b %K
WP HCV #iE (M) CATAFy b) 2H
v, @EBLERLERLEREREE [LS-
2000 (CERHEE) W THIE LTz, ik DY A

FRag L #4555 - 20054E 11 A

VAR F ORI R & e HCV Hifs 2 RiE S ¥
271z, iFI 1/2 FROFLEWR 2 WL,
56°CT 30 DA v Fax—yariiTolk
M7 % FiALER sk & U CHIE W vz, #l
Eid, HCV-Core FiRICRNZE ) 70 —F
MR ERGI 2 AT v 7YY B4y FEzER
Yy LCHIE L, HCV-Core HLFIEE (Ev
BEE) OPER, F¥ ) TVv—F —OFNRE
D SRR DFOLHRE 2 HIES, REREBERZ D
Yz Uk HCV-Core T RIBE 2 B
LUizo %36, HIE KL, 20 fmol/L R 2
HCV-Core HiJEEM, 20 fmol/L BLE% HCV-
Core FiEBE L HIE L,

2) i EF AT

HIERE R OHEFHEREYTIX, Mann-Whitney
ME, xMEZAW, p<0.05 AR EHEL
720

m #& &

1. ERERET

1) 5 oM

BIEFE M DWW TiE, HCV-RNA Bl
B3 ERWT, 2 h HCV-Core HiLi
% 10 EEFHIE L. R1). EEIfRE (CV)
iE 4.5~6.8%DEBIN & BIF 2 BERENES
nirz,

HEBEHECDWTE, Blo HCV-RNA B
PEIMYE 2 Ml v, 6 HREEIE U, 585 1%
¥efk (Sample E) TOEEMRENE 5.3%, T
MRk (Sample D) Tlid 9.1% TH o7z (R 2),

2) FEHERME

HCV-RNA B 2 ik % EH 7 — vl
BIZT, #hEh 4,096 5% CHEHBARL,
HCV-Core HiREZHE L7z (B 1D, 1~4,096
fEDFPCRY T RIF L BRI G o N7z,

2. IFN/ /S OB R AR DRE

ShERTFE)

C BB AT & B 317 Fhic IFN/V N E ) >
HREEERZITY, ZORENMLES O HCV-
Core i E L IREZ R L OFEMEICDONT
genotype Bl CHE L7z (K2, 3), IFN/U/NE
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=92 HEZEEM  (fmol/L) (fmol/L)
, 100,000 Samole T
#l %2 H | SampleD | Sample E ¢ sampie
o Sample G
1 8,835 15,505 o 10,000+
e
2 7,291 15,254 &£ 1,000-
3 7,570 14,024 5
Q _
4 8,712 15,264 5 100
5 7,626 13,665 T 104 ¢
6 7,211 15,298 |
Mean | 7,874.17 | 14,835 A T R R
S A AP P W W
SD 715.42 780.96 QPP S
CV (%) 9.1 5.3 MERREE
1 HPERME
(fmol/L) p<0.0001
100,0007
10,0001
@ 1,000
me
B ]
2 1003
S ]
5
T 103 °
13
0
e ] % gl
{(n=57) (n=179)

2 Genotype 1b & B 1F % ¥ §Ea7 HCV-Core iR & IFN/V »¥

ED U REIR (n=236)

Y O ORISR YIE X, AR TR 6
7 HH oS Tt HCV-RNA it % E%)
(SVR), Znbstz2Es) (Non-SVR) & L7z,

Genotype 1b T3, IFN/ D NE Y > HFF %
4 2 B BB 2 o 15 #% /i HCV-Core $1 /L & &
72.8~51,704 fmol/L (3 %) {H =% ¥& {R 7= :
9,727.1+8,893.5 fmol/L) 44 L T 5D
wxt U, Zhfl B #H o HCV-Core 5l & &
7~30,209 fmol/L (3¢ ¥ 5 & 1R 7=
4,527.1+5,987.5 fmol/L) £ 72 », HCV-Core

FiE R SVR Bic b T Non-SVR EETEE
WEETH -7 (p<0.0001),

Non-1b TiZ IFN/ VY /N E Y > HF R R R
Bl B E 0B ERHCV-Core ¥l JFl & &
31~25,198 fmol/L (¥ ¥y {H - 4F ¥ IR 2 -
5,267.847,128.6 fmol/L) W24 L TWw3 D
wxt U, Z0EB#E o HCV-Core HiLJH & &
0~18,615 fmol/L (7 ¥ fH 45 ¥ (R 7% :
3,814.3+4,006.0 fmol/L) & 7% 1, SVR# L
Non-SVR # & oM #fiat5 £ HCV-Core i
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(fmol/L) NS (p=0.99)
100,000 ; |
1 . o
] 3,814.3 ® T5,267.8
i +4,006.0 ° | £7,128.6
b 1,000 ,006. °
B ] A o
5 1
5 1003 1} o
L') 3 e 8
> 1
T 10? o
13
O o
e G fit %)
{(n=867) (n=14)

3 Genotype Non-1b {2 8 1J % 58 g HCV-Core Hi[R
L IEN/USE Y VBRESIR (n=81)

% 3 CHMBMATH, HIERT HCV-Core HfUERERI D IFN/ Y N E Y Y HAREOMBHR (31761

HCV-Core iR E ~ Genotype 1b (n=236) Non-1b (n=81)
(fmol/L) I/ NMRB (R - %) ERPI/ RG] GERNE © %)
10,000= — 8/66 (12%) 6/10 (60%) —

p<0.0001 p=0.0353
1,000~9,999 — 27/141 (19%) —
p=0.0001 p<0.0001
100~999 5/21 (71
<100 T
& &F 57/236 (24%) 67/81 (83%)

JHE & IBEE O o7,

X512, AF¥v P TIFN/YANEY U HERAE
HBIBERTOBRFEMRETHOEEZ2H S N T 5
H HCV-Core HiJR&E % @5l L, Genotype
A SVR EE2#ET L7z (F&3), Genotypelb T
1%, 100 fmol/L KTk 88%, 100~999 fmol/
LTk 71%, 1,000~9,999 fmol/L TiX 19%,
10,000 fmol/L KA LTk 12%®D SVRET, &
TANWABICEBICONSVREDET A S
N7z, HCV-Core HiJ&E 1,000 fmol/L =&}
WHBZBFRSIRMET T 2/ENE NI,

— 45, Non-1b T %, 100 fmol/L &K T &
75%, 100~999 fmol/L T 1% 81%, 1,000~
9,999 fmol/L T3 90%, 10,000 fmol/L EA kT
2 60% D SVRETHo7:, IbEFEZRD,
Non-1b Ti%, 74 VA EEBRHICENROEN
H SNV H OO, HE—, 10,000 fmol /L EHEH
CLTHEEENTED O,

. #

HCV-Core HiR O &2 F#I E &, 1992 &
12 Takahashi 59 & - THI O THd 3 i,

=
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1996 iz Kashiwakuma &A% R =5
V7)) =)V X DR DB, S6rT
WA )AL X 5 Core Hifh D& ¥ & Core $i
RO 21T HkeiEL Twd, ZOMNE
Ak e s LT 20T 7 o—F v
KTCorefi[HZ2H v FAvF LKET 3
FEIA BEMLS NIz, L L, 5860 2 FKidFh
W, 7oAV E W T FERERL TW
505, EELSEMETHY, REBRELLTLS
T4 & W 2 o iz, Aoyagl 51V, 20
Pk O - NiE bR X DT B kR
FLEL, &5 IEREIC HCV-Core HiJE 2 Hl
E T B FEFNEERUEHIER: (CLEIA) %3
ELTWE, BFy Mk, ZOFEEFBL
HCV-Core i % 2 HEMLE T RE R LE R
EEEE [LS-2000] X W HlET 2HETH 2,

HIE R OERERIRE, Fil o208k & FRf,
R, FINESMY, HEBHMEE D CVER
RN EREFTEELLLHBEREEZ SN
720 Tz, FHREHMRETIX, EE7—vil
HT4,006FE CEMBARL ZHR
6~36,000 fmol/L O AN T BEF 2 B ML
Ao, FREZHWLZEIZED, 6fmol/
LECOEREMERHZIDEEZ NI,

AERF )z X B HCV-Core HiEBE M, BMHEO
Ay A 7{EE, 20 fmol/L IR ET ST &
WYITHBEINTVBY, ZDESTRFY
M, 20~100, 000 fmol/L & JAWHIEREHE 2H
LTHBY, SEEE L7 CBEMAT % 317 filiz
BT b EAMEZ 51,704 fmol/L T, HIEEH
DERZPBZI2REIZA SN Tz,

¥ 7z, CENEMAF R Icxt3 % IFN iE I B W
THER O IMF HCV-RNA 3G EshE L&
BIEELTEY, HCV-RNA B8P3 0»IiE
FIFN %1 E R T W2 NS CleHEI T
VB SENE, IFN/ Y SE Y SRR 317 iE
IO TIF, genotype B IBEXE TR %
HCV-Core iR E B Al T1ToT & Iz,
Genotype 1b T3, 1,000 fmol/L 23EEGH 0
#£, Non-1b T3 10,000 fmol/L »3Ee¥E & 7z 3
LEZoNT,
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UEDZEED, KFv Mk b HCV-Core
FEEOWNEE, HEOmEE, WEEOTE
P, HCV o4 VAR LEHFICERTEETH
Bl N, MESREEERCTHTE 35T,
BRWE OGS OHERTH L EEL N
720

X W

1) Suzuki T, Tanaka E, Matsumoto A et al:
Usetfulness of simple assays for serum concen-
tration of hepatitis C virus RNA and HCV
genotype in predicting the response of patients
with chronic hepatitis C to interferon-alpha 2a
therapy. ] Med Virol 46 . 162-168, 1995.

2) Davis GL, Lau JYN, Urdea MS et al : Quanti-
tative detection of hepatitis C virus RNA with
a solid-phase signal amplification method :
Definition of optimal conditions for specimen
collection and clinical application in interfe-
ron-treated patients. Hepatology 19 : 1337~
1341, 1994.

3) Tanaka T, Lau JY, Mizokami M et al : Simple
fluorescent EIA for detection and quantifica-
tion of hepatitis C viremia. ] Hepatol 23 : 742-
745, 1995.

4) Kashiwakuma T, Hasegawa A, Kajita T et
al : Detection of hepatitis C virus specific core
protein in serum of patients by a sensitive
fluorescence enzyme immunoassay (FEIA). ]
Immunol Methods 190 : 79-89, 1996.

5) Tanaka E, Kiyosawa K, Matsumoto A et al :
Serum levels of hepatitis C virus core protein in
patienté with chronic hepatitis C treated with
interferon-«. Hepatology 23 : 1330-1333, 1996.

6) Orito E, Mizokami M, Tanaka T et al:
Quantification of serum hepatitis C virus core
protein level in patients chronically infected
with different hepatitis C virus genotypes. Gut
39 : 876-880, 1996.

7) HFSE, SRESER, RABN fh HCV a7#
HERERE (CLEIA ¥) ORRNERE. B¥e
R 46 1 391-397, 2001 _

8) FHIEF, fEAMF, NE # b HCV 2 78
FE BAEORREIRE, B L3 461023~
1029, 2001,

9) LWHFEE, REE  SRE HCV a7EAESR
HED CREBHATRZY B L HRE~OHEA. B



54 1 682

10)

11)

= 3R AT 1 651-661, 2002

Takahashi K, Okamoto H, Kishimoto S et al :
Demonstration of a hepatitis C virus-specific
antigen predicted {rom the putative core gene
in the circulation of infected hosts. J Gen Virol
73 667-672, 1992.

Aoyagi K, Ohue C, lida K et al : Development
of a simple and highly sensitive enzyme im-
munoassay for hepatitis C virus core antigen. J
Clin Microbiol 37 : 1802-1808, 1999.

R L3 - HUBEHESS -

12)

13)

2005 411 A

Tanaka E, Ohue C, Aoyagi K etal : Evaluation
of a new enzyme immunoassay for hepatitis C
virus (HCV) core antigen with clinical sensiti-
vity approximating that of genomic amplifica-
tion of HCV RNA. Hepatology 32 : 388-393,
2000.

BREFIUUAR, /MRECE, BEREDE fib S DNA Y
o7 &b CHF£Y A VA RNAE &I
DOt B e 301 327-334, 1993



Available online at www.sciencedirect.com

scrence @pmeor- HEPATOLOGY

RESEARGH

hitp://www.elsevier.com/locate/hepres

Hepatology Research 34 (2006) 130-134

Increasing hepatitis C virus-associated hepatocellular carcinoma
mortality and aging: Long term trends in Japan

Naota Taura®®, Hiroshi Yatsuhashi®*, Keisuke Hamasaki b Kazuhiko Nakao®,
Manabu Daikoku ?, Toshihito Ueki?, Koji Yano?, Takehiro Matsumoto?,
Hiromi Ishibashi?, Katsumi Eguchi b

2 Clinical Research Center, National Nagasaki Medical Center, Kubara 2-1001-1, Omura, Nagasaki 856-8562, Japan
® The First Deparnnent of Internal Medicine, Nagasaki University School of Medicine, Sakamoto 1-7-1, Nagasaki 852-8501 Japan
¢ Health Research Center, Nagasaki University, Sakamotol-7-1, Nagasaki 852-8501, Japan

Received 13 June 2005; received in revised form 10 November 2005; accepted 28 November 2005

Abstract

Background: The incidence of hepatocellular carcinoma (HCC) in Japan has been increasing. The aim of the study was to determine the
epidemiological trends in HCC mortality in Japan,

Methods: We reviewed the medical records of all patients whose death was caused by liver disease between 1981 and 2000 at two hospitals.
The courses of death were separated based on presence or absence of HCC when death ensued. Additionally, cohorts of patients with HCC
were analyzed in 5-year time periods.

Results: The number of deaths from hepatitis C virus (HCV}-associated HCC steadily increased 2.6 times from 49 to 128 during observation
period. The mean age at death from HCV-associated HCC from 1996 to 2000 was significantly higher than that in the period from 1981 to
1985 (p <0.0001).

Interpretation: Deaths from HCV-associated HCC increased from 1981 to 2000, consistent with the aging of the population in Japan.

© 2005 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Hepatocellular carcinoma (HCC) affects approximately
half a million people each year worldwide, making it the
fifth most common malignancy in men and the ninth most
common in women [ 1~7]. Recently, a trend of increasing rates
of HCC has beenreported from several developed countries in
North America, Europe and Asia [1-9], and the incidence of
primary liver cancer in Japan has been increasing over the past
four decades [10,11]. HCC often develops in patients with
liver cirrhosis caused by hepatitis C virus (HCV), hepatitis B
virus (HBV) or excessive alcohol consumption.

* Corresponding author. Tel.: +81 957 52 3121; fax: +81 957 53 6675.
E-mail address: yatsuhashi @nmc.hosp.go.jp (H. Yatsuhashi).
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Of the hepatitis viruses that cause HCC, HCV is more
common than HBV in Japan [12-15]. Although the age-
adjusted incidence rates of HCC have been increasing during
the period of rising HCC mortality, the temporal and demo-
graphic features of survival for HCC patients in Japan are
unknown. Hence, we have analyzed these trends over time,
using information from two independent databases that deal
with HCC in Japan.

2. Patients and methods

We reviewed the medical records of all patients who died
from liver disease and received medical care between 1981
and 2000 at the Liver Disease Center, National Nagasaki
Medical Center and at The First Department of Internal
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Medicine, Nagasaki University School of Medicine. A total
of 1001 patients were studied. All the patients were followed-
up after diagnosis until death in one of the two hospitals and
we were able to confirm their date of death and that death had
occurred after severe liver disease.

All patients were entered into this study because sera were
stored at —80°C. These sera were used to assay HBV or
HCV infection. A diagnosis of chronic HCV infection was
based on the presence of anti-HCV antibody and HCV-RNA
detected by polymerase chain reaction (PCR), whereas diag-
nosis of chronic HBV infection was based on the presence
of hepatitis B surface antigen (HBsAg) or anti-hepatitis B
core antigen (anti-HBc) reactivity. Diagnosis of HCC was
based on histological findings or on characteristic images
in dynamic computed tomography, dynamic magnetic reso-
nance imaging and hepatic angiography. Demographic infor-
mation, including age at death, sex and year of death, was
collected from the patients’ chart. Excessive alcohol con-
sumers (an alcohol consumption of >50 g/day for 5 years)
were not including in this study.

The courses of death were separated into those occur-
ring with or without HCC when death ensued. Additionally,
the patients with HCC were analyzed in 5 yearly inter-
vals (1981-1985, 1986-1990, 1991-1995 and 1996-2000).
Patients were classified according to 5-year age groups, and
by HBV or HCV infection, and the number of patients in each
age group with HB V- or HCV-associated HCC was calculated
in each time period.

The SAS computer program for Windows was used to per-
form statistical analysis of the data, using analysis of variance
(ANOVA).

3. Results

A total of 1001 patients died at the Liver Disease Center,
National Nagasaki Medical Center and at The First Depart-
ment of Internal Medicine, Nagasaki University School of
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Table 1
Course of death from 1981 to 2000

HBV HCV Overlap Others  Total
HCC (%) 210(32) 381(58) 12(2) 50(8) 653 (100)
Chronic liver failure 47 35 1 36 119
Gl bleeding 8 17 1 13 39
Other disease 3 5 0 16 24
Acute liver failure 10 1 3 19 33
Other cancer 7 12 0 114 133
Total (%) 285(28) 451(45) 17(2) 248(25) 1001(100)

HCC, hepatocellular carcinoma; GI bleeding, gastrointestinal bleeding;
HBY, hepatitis B virus; HCV, hepatitis C virus; overlap, both HBV and
HCYV positive; other, both HBV and HCV negative.

Medicine from 1981 to 2000. The patients with HBV-
associated HCC were 73.7% (210 of 285) in HBV-related
disease and the patients with HCV-associated HCC were
84.5% (381 of 451) in HCV-related disease. There were 653
patients with HCC died. The mean time during followed-up
were 2.5 years. The proportion of patients diagnosed with
HBV-associated HCC was 32% (210 of 653), whereas 58%
(381 of 653) had HCV-associated HCC, and an additional 2%
(12 of 653) had HCC associated with both viruses (Table 1).

From 1981 to 2000, 210 patients died of HBV-associated
HCC, whereas 381 died of HCV-associated HCC. Table 2
shows the number and the mean age at death from
HBV- or HCV-associated HCC during the 5-year peri-
ods 1981-1985, 1986-1990, 19911995 and 1996-2000.
The number of deaths from HBV-associated HCC was
not changed within the range from 49 to 58 during the
four 5-year periods: 54 (1981-1986), 49 (1986-1990), 49
(1991-1995) and 58 (1996-2000), and the mean age at death
was not also statistically significantly different among the
periods: 55.49.9 (1981-1985), 55.6 10.3 (1986-1990),
55.54-10.6 (1991-1995) and 59.3 £ 10.2 (1996-2000). In
contrast, the number of deaths from HCV-associated HCC
steadily increased 2.6 times from 49 to 128 during same
observation period: 49 (1981-1986), 90 (1986-1990), 114

Table 2
Mean age of KBV associated HCC deaths
Year 1981 - 1985 1986 - 1990 1991 - 1995 1996 - 2000 total
Number 54 49 49 58 210
Mean age (y.0.) 55.4 55.6 55.5 59.3 56.8
SD 9.9 10.3 10.6 102 10.3
i [ 1
NS NS - NS
NS, B
L NS
NS
Mean age of HCV-associated HCC deaths
Year 1981 - 1985 1986-1990 1991 - 1995 1996 - 2000 total
Number 49 90 114 128 381
Mean age (y.0.) 60.0 63.0 64.1 67.0 64.3
SD 81 7.0 llZI 7‘]9 7.8
. NS NS s 0.0267
0.0176 ,
L 0.0016 |
< 0.0001

HCC, hepatocellular carcinoma; HBY, hepatitis B virus; HCV, hepatitis C virus; S.D., standard deviation; NS, not significant.
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Fig. 1. Age distribution of the total number of deaths from hepatitis B
virus-associated hepatocellular carcinoma from 1981 to 2000. There was
no change of number of patients and age distribution of patients who died
from hepatitis B virus-associated hepatocellular carcinoma during the four
time periods.

(1991-1995) and 128 (1996-2000). In addition, the mean
age at death from HCV-associated HCC also increased over
time. The mean age at death from 1996 to 2000 (67.0+7.9
years old) was significantly higher than that from 1981 to
1985 (60.0+8.1) {p<0.0001), 1986 10 1990 (63.0+7.0)
(p=0.0016) and 1991 to 1995 (64.1+7.2) (p=0.0267),
respectively.

Fig. 1 shows the age distribution for deaths from HBV-
associated HCC during the four 5-year periods. There was
no change of number of patients and age distribution for
deaths from HB V-associated HCC during these periods. In
contrast, Fig. 2 shows the age distribution for deaths from
HCV-associated HCC during the four 5-year periods. The
number of patients with HCV-associated HCC aged more
than 60 years in 1981-1985, 1986~1990, 1991-1995 and
1996--2000 were 22, 61, 88 and 110 patients, respectively.
Fig. 2 indicated that the number of death from HCV asso-
ciated HCC has increased during recent 20 years and this
increase was provided by a close association with older shift
of age distribution.

50 period n
= 1981~1985 49
B 1986~1990 90
i 1991~1995 114
£11996~2000 128

No. of cases
-
T

—
<

<

Fig.2. Age distribution of the total number of deaths from hepatitis C virus-
associated hepatocellular carcinoma from 1981 to 2000. The number of death
from HCV associated HCC has increased 2.6 times during recent 20 years
and this increase was provided by a close association with older shift of age
distribution.

Table 3 shows the age distribution of HCC deaths
in 5-year period (1981-1985, 1986-1990, 1991-1995 and
1996-2000). The number of patients with HCV-associated
HCC obviously had an increase in the ratio of patients aged
more than 60 years (p <0.0001): 18.6% (1981-1985), 37.9%
(1986-1990), 51.2% (1991-1995) and 54.4% (1996-2000).
There was a significant difference of age distribution in the
patients with HCV-associated HCC between aged more than
and less than 60 years old in each 5-year period (p <0.0001).
In contrast, there was no difference in the age distribution of
patients with other types of during these periods.

Fig. 3 shows the ratio between HCV-associated deaths and
HBV-associated HCC deaths in 5-year period (1981-1983,
1986-1990, 1991-1995 and 1996-2000). The ratio between
HCV-associated HCC and HBV-associated HCC increased
and reached a platean during the observation period: 0.9
(1981-1985), 1.8 (1986-1990), 2.3 (1991-1995) and 2.2
(1996-2000) (1981-1985 versus 1991-1995, p=0.0030;
1981-1985 versus 1996-2000, p=0.0042). Above all, the
ratio of patients aged more than 60 years old increased during
the observation period: 1.1 (1981-1985), 3.0 (1986-1990),
4.2 (1991-1995) and 3.8 (1996-2000) (1981-1985 versus

Table 3

Age distribution of HCC deaths in 5-year period

Age (y.0.) 1981-1985, no. (%) 1986-1990, no. (%) 1991-1995, no. (%) 1996-2000, no. (%) p-Value

HBV
<60 34 (28.8) 29 (18.0) 28 (16.3) 29 (14.4) ] NS
>60 20(17.0) 20 (12.5) 21(12.2) 29 (14.4)

HCvV
<60 27(22.9) 29 (18.0) 26 (15.1) 18 (8.9) ] <0.0001
>60 22 (18.6) 61 (37.9) 88 (51.2) 110 (54.4)

Overlap
<60 1(0.9) 3(1.9) 2(1.2) 1(0.5) ] NS
>60 0 2(1.2) 0 3(L.5)

Other
<60 5(4.2) 2(1.2) 4(2.3) 2.0 ] NS
>60 9(1.6) 15(9.3) 3(1.7) 10 (4.9)

Total 118 (100) 161(100) 172(100) 202 (100)

HCC, hepatocellular carcinoma; HBV, hepatitis B virus; HCV, hepatitis C virus; overlap, both HBV and HCV positive; other, both HBV and HCV negative.
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Fig. 3. Ratio between hepatitis C virus-associated hepatocellular carcinoma deaths and hepatitis B virus-associated hepatocellular carcinoma from 1981 to
2000. The ratio between HCV-associated HCC and HB V-associated HCC increased and reached a plateau during the observation period.

1986-1990, p=0.0450; 1981-1985 versus 1991-1995,
p=0.0038; 1981-1985 versus 1996-2000, p=0.0052). In
contrast, there was no difference in the ratio of patients aged
more than 60 years old of during these periods.

4. Discussion

HCC accounts for approximately 6% of all human cancers.
It is estimated that half a million cases occur annually world-
wide, making HCC the fifth most common malignancy in
men and the ninth in women [1-7,9]. The age-adjusted mor-
tality rate from HCC has increased over the past decades in
Japan [16], and in the current study more than 90% of deaths
from HCC were HBV- and/or HCV-related and the number
of deaths from HCV-associated HCC apparently increased
2.6 times from 1981 to 2000, and the mean age of deaths
from HCV-associated HCC also significantly rose. During
the same period, the number and the age distribution of
deaths from HB V-associated HCC remained unchanged. The
increase in the number of deaths from HCV-associated HCC
seemed to be closely associated with the shift of age distri-
bution of HCV infected population between 1981 and 2000.
Although our data had the limitations of applying the find-
ings from two hospitals to a general population, Kiyosawa
described that deaths due to HCC in Japan have continued
to increase in males, particularly in those older than 60 years
of age between 1982 and 2003. This also suggests that the
average age of diagnosis of HBV-related HCC was similar in
all three time periods. In contrast, the average age of patients
with HCV-related HCC rose from 61.6 years in 1982 to 63.1
yearsin 1990 and 67.8 years in 2003 [11]. The research group
for population-based cancer registration in Japan described
that incidence of HCC in Japan have continued to increase
and reached a plateau in males and female from 1975 to 1999.

Above all, the age distribution incidence and incident rate of
HCC reached a peak older than 65 years old in males and
female [17]. And, this study suggested that the ratio between
HCV-associated HCC and HBV-associated HCC increased
and reached a plateau from 1981 to 2000, especially more
than 60 years old. Where did these findings and difference of
HCC development between HCV and HBYV, which were con-
sidered to be both oncogenic virus after long-term persistent
infection with inflammation and fibrotic change in the liver
but popular hepatitis virus infections in Japan, come from?
The simple reason may be explained as follows. From
1981 to 2000, mortality from a variceal hemorrhage in cir-
rhotic patients has declined [9,18]. Long term nutritional sup-
plementation with oral branched-chain amino acids has been
useful in the prevention of progressive hepatic failure, and
improvement of surrogate markers and perceived health sta-
tus in advanced cirrhosis has occurred [19,20]. Additionally,
many new treatments and techniques have been introduced
for HCC, including transcatheter arterial embolization, per-
cutaneous ethanol injection therapy, microwave coagulation
therapy, radiofrequency ablation, systemic chemotherapy and
advance surgical techniques. However, these advances of
medical treatment cannot explain the difference between
HBV-associated HCC and HCV-associated HCC.
Alternatively, well considered reasons of the recent rapid
increase of the number of patients who died from HCV-
associated HCC in Japan, were shown in the current two stud-
ies. First, Hamada et al. recently reported that the majority of
HCC patients develop HCC when they are aged over 60 years
old, regardless of the timing of HCV infection. This result was
obtained by the long-term observation of the patients infected
by post-transfused HCV infection [21]. This also suggests
that HCC has increased among patients over 60 years old
with HCV infection and such phenomenon has never been
observed nor reported till now in patients with HBV infection.
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Second, the chronically HCV-infected population is aging
in Japan. Yoshizawa et al. reported that age-specific preva-
lence rates for the presence of anti-HCV antibody among
~300,000 voluntary blood donors from Hiroshima in 1999
clearly increased with the age, reaching the highest rate of
7% in individuals who were more than 70 years old [11,22].
In a word, HCV infected people become older with years in
Japan and they were regarded as a high risk for HCC. Then,
the number of deaths from HCV-associated HCC has been
increased recent 20 years in Japan.

El-Serag et al. reported that an increase in the number
of cases of HCC affecting mainly younger age groups has
occurred in the United States (U.S.) over the past two decades
[23,24]. HCV infection accounts for most of the increase
in the number of cases of primary liver cancer {4,6,7,9,25],
while the rates of primary liver cancer associated with alco-
holic cirrhosis and HBV infection have remained unchanged
[4,6,9]. Tanaka et al. reported that HCV was introduced into
the U.S. population around 100 years ago and was widely
disseminated between 1954 and 1978 [26]. Most HCV-
infected patients in the U.S. were born between 1940 and
1965 [27,28], and are therefore younger than HCV-infected
Japanese patients. Hence, the burden of disease associated
with HCV infection will probably increase in the U.S. during
the next 10-20 years, as has occurred in Japan, as this cohort
reaches an age at which complications of chronic liver dis-
ease typically occur [1-7,26]. The current study suggests that
increased HCV-associated HCC will occur in the U.S. over
the next two to three decades.

In conclusion, we found that the number of patients with
HCV-associated HCC in Japan has increased, consistent with
aging of the population, but the number of patients with HB V-
associated HCC has remained unchanged over the last 20
years.
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Measurement of hepatitis B virus core-
related antigen is valuable for identifying
patients who are at low risk of lamivudine

resistance

Tanaka E, Matsumoto A. Suzuki F, Kobayashi M, Mizokami M, Tanaka Y,
Okanoue T, Minami M, Chayama K, Imamura M. Yatsuhashi H, Nagaoka
S, Yotsuyanagi H, Kawata S, Kimura T, Maki N, lino 8, Kiyosawa K, HBV
Core-Related Antigen Study Group. Measurement of hepatitis B virus core-
related antigen is valuable for identifying patients who are at low risk of
lamivudine resistance.
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Abstract: Objective: The clinical usetulaess of hepatilis B virus core-related
antigen (HBVcrAg) assay was compared with that of HBY DNA assay in
predicling the occurrence of lamivudine resistance in patients with chronic
hepatitis B.  Parienis: Of a total of 81 patients who were treated with
lamivudine. 25 (31%) developed lamivudine resistance during a median
follow-up period of 19.3 months. Resulrs: The pretreatment positive rate of
HBe antigen. or pretreatment levels of HBVerAg or HBV DNA did not differ
between patients with and without lamivudine resistance. Levels of both
HBVerAg and HBV DNA decreased after the initiation of lamivudine
administration; however. the level of HBVcrAg decreased significantly more
slowly than that of HBV DNA. The occurrence of lamivudine resistance was
significantly less frequent in the 56 patients whose HBV DNA level was less
than 2.6 logcopy/ml at 6 months of treatment than in the remaining 25
patients. The cumulative rate of lamivudine resistance was as high as 70%
within 2 years in the latter group, while it was only 28% in the former group.
Lamivudine resistance did not occur during the follow-up period in the 19
patients whose HBVerAg level was less than 4.6log U/ml at 6 months of
treatment, while it did occur in 50% of the remaining patients within 2 years.
Conelusion: These results suggest that measurement of HBY DNA is
valuable for identifying patients who are at high risk of developing
lamivudine resistance. and that, conversely, measurement of HBVerAg is
valuable for identifying those who are at low risk of lamivudine resistance.
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Lamivudine, a nucleoside analogue that inhibits
reverse (ranscriptases, was first developed as an
anti-viral agent against human immunodeficiency
virus (HIV). It was later also found to be effective
against hepatitis B virus (HBV) because HBV is a
member of the Hepadnaviridae family of viruses.
which use reverse transcriptases in their replica-
tion process (1, 2). Lamivudine was found to
inhibit the replication of HBV, reduce hepatitis,
and improve histological findings of the liver in
long-term treatment (3-5). Furthermore, it has
been shown that lamivudine treatment improves
the long-term outcome of patients with chronic
hepatitis B (6. 7). However, there are a number of
problems with lamivudine therapy. such as re-
lapse of hepatitis because of the appearance of
YMDD mutant viruses and the reactivation of
hepatitis after discontinuation of the treatment
(8-11).

The concentration of HBV DNA in serum
decreases and vsually becomes undetectable dur-
ing lamivudine administration, but it rapidly
increases when HBV becomes resistant to lami-
vudine. Thus. the measurement of HBV DNA is
useful for monitoring the anti-viral effects of
lamivudine. However, a negative result of HBV
DNA in serum does not necessarily indicate a
good outcome of lamivudine therapy. because
lamivudine resistance may occur even if HBV
DNA levels remain undetectable during therapy
(11-13). Recently. a chemiluminescence enzyme
immunoassay (CLEIA) was developed in our
laboratory for the detection of hepatitis B virus
core-related antigen (HBVerAg) (14, 15). The
assay reflects the viral load of HBV in 4 similar
manner {o that used in assays, which detect HBV
DNA. HBVerAg consists of HBV core and e
antigens; both proteins are transcribed from the
precore/core gene and their first 149 amino acids
are identical (16-18). The HBVcrAg CLEIA
simultaneously measures the serum levels of he-
patitis B core (HBc) and e (HBe) antigens, using
monoclonal antibodies, which recognize common
epitopes of these two denatured antigens. In the
present study, we analyzed the clinical signifi-
cance of the HBVerAg assay in monitoring the
anti-viral effects of lamivudine treatment.

Patients and methods
Patients

A total of 81 patients with chronic hepatitis B,
who received lamivudine therapy, were enrolled
in the present study. These were 58 men and
23 women with a median age of 49 vears (range
24-79 years). The 81 patients were selected retro-

Prediction of lamivudine resistance

spectively from six medical institutions in Japan
(Shinshu University Hospital, Toranomon Hos-
pital, Nagoya City University Hospital. Kyoto
Prefectural University Hospital. Hiroshima Uni-
versity Hospital, National Nagasaki Medical
Center). Eight to 25 patients who met the follow-
ing three criteria were selected consecutively in
each mstitution: the first, a daily dose of 100 mg
lamivudine was administered for at least 6
months in a period from 1999 to 2004; the second,
histologically confirmed for chronic hepatitis
without liver cirrhosis; and the third. serum
samples at several time points available for test-
ing. All patients were naive for lamivudine ther-
apy. Chronic hepatitis B was defined as positive
hepatitis B surface (HBs) antigen for more than 6
months with elevated levels of serum transami-
nases. The HBV genotype was A in two patients.
B in three and C in 76. Serum HBV DNA was
detectable in all patients, and HBe antigen was
positive in 51 (63%) of the 81 patients just before
lamivudine administration. The median follow-
up period was 19 months with a range from 6 to
50 months. Follow-up of patients ended when
lamivudine administration was discontinued.
Written informed consent was obtained from
each patient.

The occurrence of lamivudine resistance was
defined as a rapid increase in serum HBV DNA
levels with the appearance of the YMDD muta-
tions during lamivudine administration. Using
this criteria, resistance appeared in 27 (33%) of
the 81 patients. The median period from the start
of lamivudine administration to the occurrence of
resistance was 12 months with a range from 4 to
37 months.

Serological markers for HBY

HBs antigen, HBe antigen and anti-HBe antibody
were tested using commercially available enzyme
immunoassay kits (Abbott Japan Co., Ltd.. To-
kyo, Japan). Six major genotypes (A-I) of HBV
can be detected using the method reported by
Mizokami et al. (19), in which the surface gene
sequence amplified by polymerase chain reaction
(PCR) is analyzed by restriction fragment length
polymorphism. The YMDD motif. that is, lami-
vudine resistant mutations in the active site of
HBV polymerase, was detected with an enzyme-
linked mini-sequence assay kit (HBY YMDD
Mutation Detection Kit, Genome Science La-
boratories Co., Ltd.. Tokyo. Japan) (20).

Serum concentration of HBV DNA was deter-
mined using Amplicor HBV monitor kit (Roche,
Tokyo. Japan). which had quantitative range
from 2.6 to 7.6logcopy/ml. Sera containing

91



Tanaka et al.

over 7.0logcopy/ml HBV DNA were diluted
10- or 100-fold with normal human serum and
re-tested to obtain the end titer.

Serum concentrations of HBVerAg were mea-
sured using the CLEIA method reported pre-
viously (10. 11). Briefly, 100pL serum was
mixed with 50 uL pretreatment solution contain-
ing 15% sodium dodecylsulfate and 2% Tween
60. After incubation at 70 °C for 30 min, 50 pL
pretreated serum was added to a well coated with
monoclonal antibodies against denatured HBc
and HBe antigens (HB44, HB61 and HBI114)
and filled with 100 pL assay buffer. The mixture
was incubated for 2h at room temperature and
the wells were then washed with buffer. Alkaline

phosphatase-labeled  monoclonal antibodies
against denatured HBc and HBe antigens

(HBY1 and HB110) were added to the well, and
the mixture was incubated for 1h at room tem-
perature. After washing. CDP-Star with Emerald
11 (Applied Biosystems. Bedford. MA) was added
and the plate was incubated for 20 min at room
temperature. The refative chemiluminescence
intensity was measured. and the HBVcrAg con-
centration was determined by comparison with
a standard curve generated using recombinant
pro-HBe antigen (amino acids, 10-183 of the
precore/core gene product). The HBVcrAg con-
centration was expressed as units/ml (U/ml) and
the immunoreactivity of recombinant pro-HBe
antigen at 10 fg/ml was defined as 1 U/ml. In the
present study, the cutoff value was tentatively set
at 3.0log U/ml. Sera containing over 7.0log U/ml
HBVcrAg were diluted 10- or 100-fold in normal
human serum and re-tested to obtain the end
titer.

Statistical analysis

The Mann-Whitney U-test and Wilcoxon signed-
ranks test were utilized (o analyze quantilative
data, and Fisher's exact test was used [or quali-
tative data. A log-rank test was used to compare
the occurrence of lamivudine resistance. Statisli-
cal analyses were performed using the SPSS 5.0
statistical software package (SPSS. Inc.. Chicago.
IL). A P-value of less than 0.05 was considered to
be statistically significant.

Resuits

Table 1 shows a comparison of the clinical and
virological backgrounds of the 27 patients who
showed lamivudine resistance and the 54 patients
who did not. Median age, gender distribution and
median follow-up period did not differ between
the two groups, and the positive rate of HBe
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Table 1. Comparison of the clinical and virological backgrounds of
patients who showed lamivudine resistance and those who did nat

Appearance of lamivudine

resistance
Negative Positive

Characteristics (n=54) (=27} P
Age (years)* 47.0 (24-79) 50.6 (34-67) 0.140%
Gender (male %) 74% 67% =021
Follow-up period 16 (6-50) 21 (9-43) >0.2%

(months)*
HBV genotype (A/B/C)  2/2/50 0/1/26 =021
HBe antigen {positive %) 59% 70% >0.23
ALT (IU/mly*

Initial 85 (22-713) 95 (20-1140)  >0.2%

At 6 months 27 (11-115) 30 (15-92) >0.27
HBV DNA (log copy/ml)*

Initial 7.0 (3.5-9.1) 73(42-9.2) =02¢%

At 6 months
HBVcrAg (log U/mi)*

Initial 6.2 (<3.0-8.8)

At 6 months 5.2 (<3.0-6.7)

<26 (<2.6-4.8) 3.3 (<26-6.6) <0.001%

7.3 (4.4-9.1)
5.8 (4.7-8.4)

0.073%
<0.0017

HBe antigen, hepatitis B & antigen; HBV, hepatitis B virus; ALT, alanine
aminotransferase, HBVcrAg, HBV core-related antigen. *Data are ex-
pressed as median (range). sMann-Whitney U test. 1y 2-test.

antigen was similar. Both HBV DNA and
HBVerAg levels at the beginning of lamivudine
administration were similar between the two
groups; however, both HBY DNA and HBVerAg
levels at 6 months after the start of lamivudine
administration were significantly lower in the
lamivudine resistance negative group than in
the positive group. ALT level was normal at the
beginning in eight (15%) of the 54 patients with-
oul lamivudine resistance and in two (7%) of the
27 patients with it (P>0.2).

9
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7_
6-

HBVDNA (log copy/mL)
HBVcrAg (log U/mL)

T T T I i I !
0o .1 2 3 4 5 6
Months after starting lamivudine administration

Fig. I. Changes in the median levels of hepatitis B Virus core-
related antigen (HBVerAgp) and hepatitis B virus (HBV) DNA
during lamivudine administration. The box plots show the 10th,
23th, SOth. 75th and 90th percentiles, with the open boxes
indicating HBV DNA and sbaded boxes indicating HBVerAp.
The median amount of decrease from the baseline in HBVerAg
levels was significantly smaller (Wilcoxon sipned-ranks test)
than that in HBV DNA level at I (2.80fogcopy/ml vs.
127 fog Uml. P <0001 3 (3.60 log copy, mi vs. .83 log Urml.
P<0.00D) and 6 months (3.90logcopy:mib vs. 115 log Umib
P < 0.001) alter the initiation of umivudine administration.



Figure 1 shows changes in HBV DNA and
HBVcerAg levels during lamivudine treatment in
all patients. The level of HBY DNA decreased
rapidly and became undetectable at 3 months after
treatment was Initiated. On the other hand.
although HBVcrAg levels decreased continuously,
the median amount of decrease [rom the base-line
was significantly lower than that in HBV DNA
levels at 1, 3 and 6 months after starting lamivu-
dine administration (Wilcoxon signed-ranks test,
£ <0.001 at all analyzed points in time).

Changes in HBV DNA and HBVcrAg levels
during lamivudine administration are compared
in Fig. 2 between the 27 patients who showed
lamivudine resistance and the 54 patients who did
not. Serum HBV DNA levels were found (o
decrease rapidly and become undetectable within
6 months in 45 (83%) of the 54 patients without
lamivudine resistance. On the other hand, only 11
(41%) of the 27 patients with lamivudine resis-
tance showed a similar rapid decrease, and the
HBV DNA levels of the remaining patients
stayed above the detection limit during the
follow-up period. HBVcrAg levels decreased but
did not reach levels lower than 4.7log U/ml
(5000 U/ml) in the 27 patients with lamivudine

Lamivudine resistance (-)

Prediction of lamivudine resistance

resistance. In 19 (35%) of the 54 patients without
lamivudine resistance, on the other hand. the
levels decreased to levels below 4.7log Ujml
within 6 months after the start of lamivudine
administration. The level of HBVcrAg increased
rapidly as did the level of HBV DNA when
lamivudine resistance occurred.

The occurrence of lamivudine resistance was
significantly less frequent in the 56 patients whose
HBV DNA level was less than 2.6 log copy/ml at 6
months after the initiation of treatment than in the
remaining 25 patients (Fig. 3). The cumulative
occurrence of lamivudine resistance was as high as
70% within 2 years in the latter group, while it was
only 28% in the former group. There was no
occurrence of lamivudine resistance during the
follow-up period in the 19 patients whose HBV-
crAg levels were less than 4.6 log U/ml at 6 months
after the initiation of lamivudine therapy (Fig. 3).
On the other hand, lamivudine resistance occurred
in 50%0 of the remaining patients within 2 years.

Discussion

The HBVerAg assay is a unique assay, which
measures the amounts of e and core antigens

Lamivudine resistance (+)

HBVDNA (log copy/mL)

HBVcrAg (log U/mL)
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Fig. 20 Comparison ol changes in serum hepatitis B virus (HBV) DNA and serum HBV core-related antigen (HBVerAyp) levels
between patients who showed lumivadine resistance and those who did not. The broken lines indicate the detection limit of cach assay.
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Cumulative appearance of
lamivudine resistance(%)
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>2.6 log copy/mL (n=25) 80
i >4.7 log UfmL (n=62)
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Months after starting lamivudine administration

Fig. 3. Comparison of the cumulative occurrence of lamivudine resistance between patients who showed hepatitis B virus (HBV)
DNA levels of less than the detection limit (2.6logcopy/ml) at 6 mounths after starting lamivudine administration and those who did
not (left figure). and similarly between padents who showed HBV core-related antigen (HBVerAg) levels of less than 4.7log U/ml and

those who did not (right figure).

coded by the core gene of the HBV genome with
high sensitivity and a wide quantitative range.
Serum HBVcrAg levels reflect the viral load in
the natural course because these levels correlate
linearly with those of HBV DNA (14, 15). On
the other hand, the character of HBVcrAg is
somewhat different from that of HBV DNA in
patients undergoing anti-viral therapies such as
lamivudine. That is, HBVerAg levels decrease
significantly more slowly than those of HBV
DNA after the initiation of lamivudine adminis-
tration.

HBYV is an enveloped DINA virus containing a
relaxed circular DNA genome, which is converted
into a covalently closed circular DNA (cccDINA)
episome in the nucleus of infected cells (18, 21—
23). The cccDNA molecules serve as the tran-
scriptional template for the production of viral
RNAs that encode viral structural and non-
structural proteins. Reverse transcription of the
viral pregenomic RNA and second-strand DNA
synthesis occur in the cytoplasimn within viral
capsids formed by the HBV core protein. Because
lamivudine, a nucleoside analogue. inhibits re-
verse (ranscription of the pregenomic RNA. it
directly suppresses the production of HBV virion.
Thus. seram HBV DNA levels decrease rapidly
alter the initiation of lamivudine administration.
On the other hand, the production of virul
proteins is not suppressed by lamivudine because
the production process does not include reverse
{ranscription. Furthermore, it has been reported
that the amount of cceDNA, which serves as a
template for mRNA, decreases quite slowly alter
starting the administration of nucleoside analo-
gues (24-26). Thus, it is reasonable that serum
HBVcerAg levels decrease much more slowly than
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HBV DNA levels after the initiation of lamivu-
dine therapy.

Significant markers that can predict the pre-
sence or absence of lamivudine resistance are
clinically valuable because the emergence of this
resistance and the subsequent recurrence of he-
patitis are fundamental problems in lamivudine
therapy. Serum markers that reflect the activity of
HBYV replication have been reported to be asso-
ciated with the occurrence of lamivudine resis-
tance (11, 12, 27. 28). However, neither the
pretreatment existence of HBe antigen nor pre-
treatment levels of HBY DNA or HBVcrAg were
found to be significant markers in the present
study. These results may reflect a weak associa-
tion between the prelreatment activity of HBV
replication and the occurrence of lamivudine
resistance (13, 29). Changes in HBY DNA and
HBVerAg levels after starting lamivadine admin-
istration clearly dilfered between patients with
and without lamivudine resistance. Thus, HBV
DNA and HBVcerAg levels at 6 months after
starting lamivudine administration were analyzed
to determine whether these levels might serve as
predictive markers; both were found to be sig-
nificantly lower in patients without lunivudine
resistance al the tested point in time. Further-
more. patients who showed higher levels of HBV
DNA and HBVerAg at 6 months after the nitia-
tion of treatment were significantly more likely to
develop lamivudine resistance than those who
showed lower levels,

We believe that the measurement of HBV
DNA levels is useful to identify patients who
are at high risk for lamivudine resistance because
as many as 70% of patients who were positive for
HBV DNA at 6 months after starting lamivudine



