Clinical Oncology Oct. 2009 4339
HEERE
100 1 Kaplan-Meieri&
Log-rank test £=0.039

CONY
| N S LR
| e IFNEF

50 4 :
°% 1 3 4 ¢B)
3 CHSMITERBICHEIITMAREBRABEEZRDI > 4— Tz 0 BE5DF

C
£ (randomized control trial)

BRBCABECHELLZERNTH - /2.

3. JUFNDF o RREDESE

Ay =70y PEHTH 72 CEIEMT
BRI ) F V) F BB O RS 21T
WIS ERICRITTRE % L2490 DS HBIC
DWTHRE L7, 41 v — 7 cu Y EXNHH,
NI YVAT IF—EDPEED 2HEL EOBEE
BITHhoOA4 7 —7 20 /& TH2EUAICHE
BEAE L EBNIC DWW T A B L, SNMCH 58
TIHFERERIIEE I L 2272 (P=0.021).
T 7, BEEKEERAINY — FEF IV THEBRIC
HFE5THERALEEMIT TR LTS, FF#
ML EOREETHELTO TV F VY F >
BEMERIZ L Y SN Y — FH049 L FEIET
L, BEIUSRIE % W3 2 BT IEiE s ¢ b BN
RO Z DL E o7,

C BIfFEBRE#RDI 42— A
BRIGIRR

CRUBHITHEB T ABEEL LTHET L5
Fas 2 B B 7 & OARIGE RIBE R AT L,
FOHOBEEZIFTH-OIA vy —T7 20
VIBBRO BB LR % 1T 5 729,

1. & - Hi&

&I, LBEETI19974F & V) 20014 T TORHIZ
BRI (X L CARIGRIIAIR ST 2. 72 C BB i

FrRBADEIE3AES & L. &fl, X - B
fE % PED L WEIRIFE 1 OEGIT, Eo Rk
fEA%61% (51~705%), BLckiid2s:9 T, A%
316 - BHEFRIBITH - 7. SAEGIIRIER
HE IR R2361, =5 — VEEREE4
B, 7T WEERELTH)ZIC, XHFETDIin-
formed consent % 1%, LB HNICL HEIES
fbick Y, AB(SA >y —7 o0 581660 L
B # (FBEBIE) 1B L 2T S h, FFEERER
# primary end-point L CHEMFTTHI L & L
7. ABETIZ 1 HE0OF B OBRIA ¥ — 7 =
0>z 2 WEIRERT 5 BHRGEL L.

2. &k #&

SOEM OB, ABLS 406, BE
5 7HOBEENALN, ABRTOFERR
RMPEDr o7, MEORBIFEEER(X3) %
HEgysl, 1EBEERITAREO %, BHE39%,
2MEITATEI %, BEBRT, RidY ABTEH
EICERERME - 72 (logrank test ; P=0.038).

3. &% i

Z T o2 CRIIFZE Y A WV AIZHRT B AT
HHREIE (3 L CTAT o 7o VR AL e B B 1 3441
ELEBIOERTTH LN, A vy —T2u ik
EHECIT SRS L TS 2RV IR
HRETRL, 4 V¥ —7 0 EEREE
WERMTHAZEPRENT, f % =70

- 673 =



4340 EEANE £4% 45
=1 CEFAMEEAREICI 24— 70 RE5 L-HARHEE
e MERE BERE  HE K ER
Tkeda K Hepatology 2000 RCT 20  ESEHNE] (P=0.0004)
Kubo S Ann Int Med 2001 RCT 30 I M) (P=0.037)
Shiratori Y Ann Int Med 2003 N-RCT 74 A A R4
Hung CH J Gastr Hepatol 2005  N-RCT 60 BREIEHER - AT IEEMER
SakaguchiY Intervirology 2005  N-RCT 57  BEHE(P=0.01)
Mazzaferro V. Hepatology 2006 RCT 150  REIEREEE (P=0.04)

RCT : randomized control trial

RRREE

30
(%)

20,

10

Log-rank test : P =0.14

ESITOUBREH
(N=2833)

SETOVREE
(N=678)

15 (4E)

4 SITUUEERNCH - B RIBMITRE Y 5 OMTERER

VIREBECOBFREEMBIAEREIERND, 0
A vy =720y DERPIFHROEIIEHEEZ
P 2 & 9 RE RO FBIBIRIER 120
O, WMARIFEOEREZIRTS & ) 2[5
BEHILRLTWE R Y, ZORBAT=
A LDOEOBBIEZEINS.

IhE Tllbhbhbh oS LERRE &
T, CEFMgEaRRIIA ¥y —T7zur
HER TRl 6 HAaLND (R 1)V,
3 HuTim/E A L EERER, 3 Hidretrospective co-
hortstudy T& Y, EEA(LIERBTHERICHE
PRI R DA SR, o 3k — MFFETE,
BN - AFRERZ O Y FFRA Y b
THEME - AEEIPHES N TS, RIEERIN
DERiFR TITb NI B AL HERERTIE, &
FERRBIZEIRESN G720, A V5 —T =

O IHERRUZOBREL IR T 5 L #HE

LTWwWhO,

41, SR T ORI BIELA LI EEER
T, A V¥ —7 20y OREEIGEH
DHEMZOVTOEREED T, HEMRDOHE
AN TN EPHAREEINS.

B BSMATRICXNT B
737V ORENFEIR

BT Fas7#lio ) b, REOERERD
HbHT7ITIVESBEICOVT, ZORMEN
Hsh R 2 fmE L7,

W&, YRTTI TV ERHEH LA BENE
HRFEEE6740 D ) b, FFfifg@e e L T
T WBMERT S - FREZE3,53980 % 1R & L Tretro-
spective cohort study %217 -72. 7 I 7V V&G

- 674 —



Clinical Oncology Oct. 2009

137064, JEHx5132,83361CTH o /2.

PAEMATHMB R AR 58 - RIS HT
HE$ A&, 34 - 54 - TH - 10EFRFR AR
X, ®5607T22%, 3.1%, 4.0%, 4.0%TH->
7275, FEEHITIZ2.3%, 4.4%, 6.2%, 9.5%
T, HEBCTHREERIEVWERTH 72 (P=
0.14) (K 4). HHINY— FEFNVTHERRC
F59 MV ERIE, MR EHoNT—F7.25,
P=0.001), JF##E1L(F2, 3 d/F— F 2.25,F4
DY — N 4.66, P<0.001), #MBEH (355
Eog—F3.93,P=0.005), #LE:e PLE (5
BBl /N — F 2,00, P=0.005) T, ZhIZT 3
TV UVEE(R LONYT— F 1.68, P=0.084) #°
AR A

W B2 TAT o 7zretrospective study T, $4=
fRIT T 7Y U REHTORBIEIER AR
N7z, LiawbWid, 65151 0L T B flg
PRI U TEEAILHEBERBE TV,
7 37T G & REEST GRUERRET,
FriffaE s, ISRMMEEEERESE, Al
BRI, FRERERC) £ TORAE
ET500REEToTW0A, Oy FFRA
YMOGELREARIET I TV UVBTIE%, EIG
BEHTITI% TH o 72 (= NIk 0.45, P=
0.001). =¥ FRA ¥ hORRDH B, FHEFIE
FIIT I TV UH9%, EHREFTA%T, HE
BECRBIEINA S L (O — FIE 049, P=
0.047). HHEH & bretrospective cohort study
TiEH B 000, RIIFFERESMEHRD?H D%
HBIOBTDT, T 37V VI BFERBEEH
DT — & IR SNz, FEFNI305EEE 2 52,7956
EHEIh, 737V 056576, JFE52,13861
PHE I N TV A, iy - MR - R LR L
7IEH % 88 X7 ZE3776 D cohortIHFZE T
FESEREALE, SIT7TYV/ETIRA4HI01
%)FRREL, FERFERIF04% TH 12D FL,
T I TV VBETIIS0H(13.3%) ICFEA A H 1,
FOERBIFEII25% TH o 72,

B BUSMIFEEIS T A4 v —T7 20 (T
L ARG RICE LT, chEFT—3
L7:BUEDT T wads, BEERT 1 7#AN
LBEFRNRCBLTOSH TSR T— 7 h4E
BINLZEPHFFSTWAS,

- 675 -

4341

X B

1) Tkeda K, Saitoh S, Arase Y, et al. Effect of interferon
therapy on hepatocellular carcinogenesis in patients
with chronic hepatitis type C : A long-term obser-
vation study of 1,643 patients using statistical bias
correction with proportional hazard analysis.
Hepatology 1999 ; 29 : 1124-30.

2) Ikeda K, Arase Y, Saitoh S, et al. Anticarcinogenic
impact of interferon on patients with chronic hepa-
titis C : a large-scale long-term study in a single
center, Intervirology 2006 ; 49 : 82-90.

3) Ikeda K, Arase Y, Kobayashi M, et al. A long-term
glycyrrhizin injection therapy reduces hepatocellu-
lar carcinogenesis rate in patients with interferon-
resistant active chronic hepatitis C : A cohort study
of 1249 patients. Dig Dis Sci 2006 ; 51 : 603-9.

4) Ikeda K. Glycyrrhizin injection therapy prevents
hepatocellular carcinogenesis in patients with in-
terferon-resistant active chronic hepatitis C. Hep
Res 2007 ; 37 : S287-93.

5) Ikeda K, Arase Y, Saitoh S, et al. Interferon-beta
prevents recurrence of hepatocellular carcinoma
after complete resection or ablation of the primary
tumor — A prospective randomized study of hepati-
tis C virus-related liver cancer. Hepatology 2000 ;
32:228-32.

6) Kubo S, Nishiguchi S, Hirohashi K, et al. Effects of
long-term postoperative interferon-alpha therapy on
intrahepatic recurrence after resection of hepatitis
C virus-related hepatocellular carcinoma. A random-
ized controlled trial. Ann Int Med 2001 ; 134 : 963-7.

7) Shiratori Y, Shiina S, Teratani T, et al. Interferon
therapy after tumor ablation improves prognosis in
patients with hepatocellular carcinoma associated
with hepatitis C virus. Ann Int Med 2003 ; 138 : 299-
306.

8) Hung CH, Lee CM, Wang JH, et al. Antiviral therapy
after non-surgical tumor ablation in patients with
hepatocellular carcinoma associated with hepatitis
C virus. J Gastroenterol Hepatol 2005 ; 20 : 1553-9.

9) Sakaguchi Y, Kudo M, Fukunaga T, et al. Low-dose,

long-term, intermittent interferon-alpha-2b therapy



4 342

after radical treatment by radiofrequency ablation
delays clinical recurrence in patients with hepatitis C
virus-related hepatocellular carcinoma. Intervirology
2005 ; 48 : 64-70.

10) Mazzaferro V, Romito R, Schiavo M, et al. Preven-
tion of hepatocellular carcinoma recurrence with
alpha-interferon after liver resection in HCV cirrho-
sis. Hepatology 2006 ; 44 : 1543-54.

11) Liaw YF, Sung JJ, Chow WC, et al. Cirrhosis Asian

SN 4L B4

Lamivudine Multicentre Study Group. Lamivudine
for patients with chronic hepatitis B and advanced
liver disease. N Engl ] Med 2004 ; 351 : 1521-31.

12) Matsumoto A, Tanaka E, Rokuhara A, et al. Inuyama
Hepatitis Study Group. Efficacy of Lamivudine for
preventing hepatocellular carcinoma in chronic
hepatitis B : A multicenter retrospective study of
2795 patients. Hepatology Research 2005 ; 32 : 173-
84,

- 676 —



' S I 7 REEL (RFA) — BRESBRORIAE SEROER

S I 7 IREEEE BRI D LLER

Companson of radiofrequency ablation with surgical resection

th B 2 R
Keniji Ikepa

PR D PR R A

@/J\*”'Pﬁwﬂﬁfﬂi}@f at b T ek tzt%ﬂﬂ’]ﬂﬁ)]li‘%h‘ #) SiE 5 ﬁb h’( Wiz 73\ ﬁET (;t :1: 2 7 —)w%,i;ﬁ‘
i 74 ’JD&:%%IJ%&G)H#&L;#H% Z /#&:ﬁlﬁﬁ(RFA) b‘??bnéiﬁé/\mézn\é BREL RFA
T’(D’Pmbu_ ERHBITVB, 45 #ﬁt%"}ﬂﬂﬁ ﬁt@f’ﬁ’(ﬂﬁﬁﬂthﬁxmﬁﬁt&lﬁﬁt &h, RFA &
ELHW@&H&Fﬁé%&ﬁﬂvbﬂéﬁtvﬁ;Lhifmt A5 HTCHAEL, A@:nmuTw
. H:H“OD?)JEI %é: L THRe & 7‘— it RFA %ﬁaf 155 15]&9“'(5%%1@&5@%1‘1‘0 7. 5 &f&w?ﬂlﬂﬁﬁ-ﬁf
R, HmkﬁmmA,mmﬁww/tn< &fﬁ%@%ﬁ%mbot Lurl, r%mairwuﬁs’

’Tégmégzz%ﬁfmwét M@éﬁﬁFwAf&a#ﬁfwﬁtn# b&1105T§U irﬁ«

5ﬂu¢&ﬁ9f"

Ke
two‘n‘d :

FriifafE, SJRERERE(RFA), FTEIBRAT,

BRER, £7%

HEEZERIC L EFEORBREEL LTS
O WSt (RFA) 1E, BE2ER9BRIcinZ T,
QOL ¥ X UEBERFENICOERRBIBEL LT,
HDE TN TR OFEERRO VD LD L
2o T %, WEHYZ: RFA I IZAABIIER & 132
b, FEFEERMOERSE -« BB FA+oTH 5
LIBEORED SRFTEENL ZICALNSL I L
BEISNTWS, ZD%, RFABEZT>18
HIZBOEHEAREIOTIICE I EBERIN
Tw3, LoLl, RFABEROBITERIET,
EINEEICLXVEBilzaryra— 32
%<, BRMIPHICEEE LI I EbHEENn
TWw5, ZOD7d, RFABREDOERICIE, &XICHh
SNZWAFREZERL - “WREHEE LD,
ZOHO ‘NEBERER 2 20BOEBETHRL
BIE DI TS T RETH D L DEIHBALN
5.

ARETIE, FFUIBR & RFA B 21T\, RIBNL
BEZ T 5 /NSO W TEHITE 28T

L, “REEFEHR" OFELZOBOEMTFEIZOWN
THaMr L7z,

H5§Zﬁﬁﬁﬁﬁtﬁwﬁmw
retrospectivelstbEs

1. WREREFE

BN RIIRIGEN CIHEEZ T 2% 3em BT
3 AL A O/NEIRF M AaE 814 Blod 95 B, 1999~
2003 FIRIEWAFYIE £ 7213 RFA BB 21T 7=
155 Blowspl & L, 265 E5 Lo g
MRTEER & L,

HE B O 1 P YLE 65 % (38~87 %), B 97
%l - % 84 i -7, HBs ViEREME 19 4, HCV
bR 117 flcdh o 7. FFBEBETIX ICG 15 4
D 9Ll 26% (B/ 5% ~BK 78%), /B
DHRAE 9.9 J7 (F/) 3.8 Ji~Fek 256 J1) Th -7z,

%éﬁﬁy%u,ﬁﬁwﬁﬁﬁ%ﬁﬁﬁ,ﬁ4%
Sy 7 CTLMRLICIMAZATTFYINY T v 7 av
M ER (DSA), CT BRiERH (CT-HA), CT Mk

E203BMH  Vol. 231 No. 3 2009. 10. 17 | 215

- 677 -



W (CT-AP) DT X Th{T- 7z, H{E LZWTE
B IR G T IE, MEE IR R R ORI
Wi %177, IFfilEoBEEOhREIX 18
mm B/ 6 mm, HK 30mm), %FEHHIE 22 mm
(142%) TH o7z,

s OfEGI %, FIEREEESHYIRTH -7
53 il & RFA TdH - 72 102 Flic oV, #IERAERE
BZOBROFRICKETHE LB L., BT
£ HiliE 12 13 Mann-Whitney @ U H5E, x 87,
Fisher IERERER, FEE - EFRMBEOMERII
Kaplan-Meier %, FJEH - £ O KB log-
rank test Z{T-7%., REL TR 2HRIFEST
2 ERAT DL ERMBHTIIZHIIANY — FE TN
(Prentice-Williams—Peterson &5 /V) B L 7z,

2. MIEREENOBEZETFOLE

WIERAE LI CtH o7 53l &, RFA T
Hot: 102 HlOBEEFIX, FROPRMEIZN
ZFh 64 J%, 66 % (p=0.041)7T, HIFCTHEIH
FETH oD, BLHICEIZ R -7, HBs i

P 1 AT 14 B (26.4%) EE L, RFA @D 15 -

Bl(14.6%) X D iE@d o 7=, HFESEECHUR T 3 &,
BB ICG 15 ED P IEDS 18% TH - 7z
Dizxt L RFA Tl 30% &, BiHE °H BRI
o 72 (p=0.0001)., & 5z, IM/NRBUELATHE HS
144 FTHo1D, $HEIX ST HEERIEDP-
72 ($<€0.0001).

EERIIZNZFN 20mm, 18mm CTHEZEIL
B, BESFICELTH 6 #(11.3%), 15 4
(14.7%) L ZElx T o Tz,

3. HEAEZOYEHFRSE

WA EE N I REHMBIEAR 2 ko7, I
UIBREE - RFA BT 1 FHHERIL 9.4%, 17.8%,
2 %1% 30.6%, 49.7%, 3 fElX 42.1%, 67.4%, 4
413 51.8%, 74.4%, 5 1% 60.1%, 78.6% T, HF
TIBBTORFBRRIIEZICED > 7 (log-
rank 7 A b, $=0.0020) (5 1). #IE] RFA BRHERE
THBICTFREEISEST L EF L 272720,
REC ICG 15 2 fEDS 30% KGOS D & THIE
EHE2 L7, YIRS - RFA #fTo 1 48
FHKIZ 7.9%, 15.7%, 2 Fik 28.9%, 49.8%, 3
13 39.5%, 73.3%, 4 % 55.3%, 74.3%, 54
I 63.6%, 74.3%'C, RFA #ETO 5 ERFTHAEE

216 | EROHMAH Vol 231 No. 3 2009. 10. 17

100

FrEBRE (%)
3

— I fIEIRFA (n=102)

20 — . EAF IR (n=53)
10 Log-rank test . p=0.0020
O i 1 1 1 1 I 1

0 1 2 3 4 5 6 7 8 9 10
BEEOESY (years)
1 “IRBRE" BO/NEFEOYVEBERE

HFEIRREE L D 10% B D AT H o 7z (log-rank
T AN, p=0.071), WIEFHEFRICESE T 5M7ER
ZHHINF—FETITRD B L, HBs FEHME
(NF— FH 052, p=0.029), FIENAEE D (RFA &
1.76, p=0.016)TdH > 7=, '

4, FEAREHOBREEQOLY S & AEOERE

ERAE RN, BRI A OB FRIAEE D
ol B L, FURGcIIFERRE L
CHFYIER 5 [0, RFA % % & 3 2 RATAE 54 |6, fF
BRI ZERR B B (TACE) 64 [0], 1E0> 6 B TH -
7. —7, REA BHGICIIERE L LR 11
[, JRFFI&HE 105 [H, TACE 180 [, (%4> 38 [B]C
Ho7- (3 2),

QOL D#m%E &Y, M TOHRERL KL
7. MEECOBZHB ORI, FFIREL 5.7
#£, RFA Bt 4.9 ¢, HIFETOPEL -7, #
F - R E2E O LEEHMN O FEREEEIL,
1AM Zzhzi 3.42 |, 4.27 [BC, RFA HEHEH
BEICEWEATH o, Ik 1AM D ERR
EEHTHAD L 0600, 087 THo/, Tz
1999~2003 EDEHERBE THET 5 &, HY)
BB COBARBEEIZ 1063 HTH o 72D icxt
L, RFA#ETIX 963 HE DT Rd o1k,

5. REBRERZBNERETHLEEHN

FIEBHEREZNRET BT DOI B, jRIED
AR MINTBEYVZA7ESZG-DEEOA R
VEEREILENRECRS LT254MEET
)V (Prentice-Williams—Peterson & 7 )\, Total time
model) THERMIT#1T > 7. RIREFEEOBE

- 678 —



100 1"
80 /’f

60

ARERIE

40

20

B )

100
90
80
70
60
50
40+

30 = DEFYER (n=53)
ool — P #IERFA (n=102)
10l Log-rank test : p==0.066

0 1 ] L 1 1 1 1 1 i
o 1 2 3 4 5 6 7 8 9 10

BEEOFEH (years)
3 YEBREEICH TR ARGEEE

HEFE (%)

LEHICEES T 2 M7 B/, O EREE

(RFA D4 — FE 1.40, p=0.0030), @HBsAg ("
F— R 0.73, p=0.021), @4HHi(65 B LD/
P— FH0.81, p=0.031) D 3 ERDH T &z,
WIEEEEEDS RFA Th % &, Z DB OBER L
DD 1.4 517 3 LEE IR, PEHEHR
VA7 176 L hRELAET LT,

6. WELAEERRIC A I-EFE
WIENEEE I R AEFEERZ RO 2, kR
B, RFA BT 1 EEFRIT 98.1%, 99.0%, 2
fE1X 94.3%, 95.1%, 3 fElX 90.5%, 81.2%, 4 4F
1% 84.7%, 71.0%, 54t 78.7%, 63.8% T, HFYl
BREECHEFEENEH VERTTH - 7z (log-rank 7 A
b, p=0.066) (& 3). AHFERICHFET 5 H7ERA
R IR N — FET A TRD B &,

FHaasE
2 WEGEEERIC & - FHRRAEER

B . ERER (n=53)

IR EL (10 75 BL LN — F 1 0.35, p=0.002),
ICG 15 3 fEB1% L Lo ¥ — F e 170, p=
0.091) T, ZHICHIENAHEERZ BHIEA L T
b, RFA TONY— FHild 1.05(p=0.86) & £FE
WASSEE L el o Tz,

WIERERE O /MBS EFE TR I K S  HE
T 2780, ZOHBINY—FE TNV TN
DFEEE AL TER BN L KRR
HERR % (B L 72, o cwlEAig kil AR %
kDB L, FFUIRD 5 F4E7FRIL 75.5%, RFA B
TIE 735% T, 5 FEFRDEL 2% DA TH > T,

7. BE

FHE DR NRATGE IR E S HHES T b IE
IATREC, FPiRIcy T 28 b v Ih,
RFA 3/NEURFHE O RE L L ChDETIRBEEIT
bhTws, Lal, BRI TR
HENLTIENSEO I EMNERHINTED,
ZDHOBEHTE - EETRICHET S 2 L
RINTW S, SHEOWIZETIE, NEFFENEY)
EIFUIER 2 8RR T 5 5 RFA 28IRT 3005, 2D
BOREBRF - QOL B L UVEFETFHRICENEY
BB 2 2 OS2,

Z DGR, BITEAVETEET 5 Lx2 ik
L, WIREHFRRS IOz @8 L EERE
DELD 61, RFA IBH TR L 7B CHZEDs
BN EDBHEPE RS, TOIERZITTHR
RERESL - FRNAEESUE RFA BFEEE TS W
H& o/, THICET 3 AREEIRPR %

EZ05BW#H Vol 231 No. 3 2009. 10. 17 | 217

- 679 -



ot HREROBIZIZHWHOD, ABICHaER
HEnd w2 ik QOL 8 X UBEEZFICIX
HELHEHELEZ SN,

X 5lz, BN EFROBE CIIFIRRE -
RFA #IZEEREDEZNRECHEL TR,
COEEEMIET 2 LWERES VTN TH - T
bFAOEFEHRMEONS I EDHBHL A,
DT L, PIEFEER - BEEEICE L T3 RFA
BEHTERTH - 1R, “RIFERIEMGET
ayru—LTEL” ZEERBLTED, B
W BRI B LA LR ER L, T
hbbh, SHBIBBEDIA 7 AT A4 NVORECH
THEHFLER L) AT, QOL - BFZEHNA
BLETORBERODETH L LEZ N,

| ERS TIT D NIRFAEFFETRROLER

RFA 5B GIA DRE G IZ 4T b 172 retrospective
BAHTC, Vivarelli ©P1% 79 B FFEIRRER & ik
Bed 79 B> RFA RERER % LK L 72, RFA B$C
AEBE B BhsEE i A (FFE06R 0 9 H, RFA:
1) THods, BEHREFRQC ERERESF
R, FFYIER : 50%, RFA : 20%)« &4FHE(3 F4
BE, FFYIER : 656%, RFA Bf :33%) DT,
RIS S s> T E LT3, E e,
H 2005 FEICFHE I NHED & D retrospective
study? T %, RFA 55 fi & iUk 93 B0 Ll T, BF
HAE BT 7o /NBUIFIE C 1 RFA BFCORFTHERR
WEBICERTH-ELTWS, LarL, Eif
BHE(Hp=030), 2EFF(p=024), WHEHAEE
BER(p=054) DR TRERER R ELT
W5, 59 L RATEFKED HT, RFA BHIFFY)
BEEL D% 525, RAERICNT 2EMEEZ%
BLTH RFA BEEZRFENICEN T L L2
LT,

FE D Chen & IXEAR 5 cm BT BLF o
9 180 B % I W IRFT IR & P UIBRER IO JEMER
Y, ZORMITHEBRE L. RERER
1d 19 BIHHETS U 72 72 HEAEIIC 71 B, FFUDERRES
0Bl ot 1424 34 -4 FHEFER
3R IR RET 95.8%, 82.1%, 71.4%, 67.9%,
YRR EETIZ 93.3%, 82.3%, 73.4%, 64.0% T,
MERIEETRE T, F/, 1FE-24%-3

218 | EROBM#H Vol 231 No. 3 2000. 10. 17

- 4 FEERETRITRE NIBHET 85.0%,
69.3%, 64.1%, 46.4%, HFUIERH#ETIX 86.6%,
76.8%, 69.0%, 51.6% T, HUIRR#ELPOED -
7o, BRER ok, WHAME - RELY
REBT S EEHESIX, BEMRBEHIFM LD
HENTVE LFRIIT TS,

BOR CRBEMEAIBEEBCIX WA, 45V
7D Guglielmi 591 200 41 o FFREZ A B B4l
FEEEZICDO\WT, RFA A 109 6 & FFEIER 91 6
DOFHEHEKL 72, EEHOD 1R TORETH
FEZ 6 cm DITOREBICH 5, AR O HREIE
HHBREE 57 A AN L CRFAFE28 WV HEAR
HFYIBREECcE D o 72 (p=0.01)»%, Child ¥ B
SEB - ZFRERES CIRmBEICE R ko, 3
cm BT OB CRREHRERR - £EFETO
BRFADONLRo D, 3cm R A BEHT
IR DS BB CHOERIC L WIFEBTH -
7o & LT, bDEO—BNLE Z G L RN RE
%7 LTWw3, Abu-Hilal 5% 34 BHE D78
5, 2003 £ ToOMIZITh N RFA FEF & D
g, ANEYBAEFRES CIARER AR D F
THRHEEBBNRLC\WS L LTw3, —7, Liang
5713 retrospective FF%E T, HFHIR L RFA TIfE
HRAEFR - 2AEHFRE BICENR{, REA 34
Bk RS ch Y, REEDL S IIABHERLD
BENTV3 LERL VS,

BAE, bDSETIZFYIER L RFA L D% il
BAGRBOBBINTE Y, BRHFROBEIH
HBEINTw3D,

| sDDIC
HOBEDOFEIZ Y A NV AEFER, & QIChHE
BhRERE L THEETZIENEL, R
D “BIRIBE” LTH 5T 0NN EHRL &7
COXHICERE ELT I EREIRE LIRER
W% T35 Vg ROELRTHD, DX
5SS, fH4 OBFICBEEORCER D
JRFFREEDSFE L T &k, NEIFPSEICNT 2 1RE
BRI, BRY R, AFETFHRTH, FTHE,
BEMAD QOL, BEREHRLEREER L) AT
BREANBREDH L, FEOORBETRHERIARK
DRRETH T, WIENGEDIERD> RFA 212 X

- 680 —



hERENGTFRIIFEIN RV EE LGN,

s

%13 KA prospective study 12 & D RIAFHED
BERH S Z EBHFEIN TV S,

1)

2)

3)

3k

Vivarelli, M. et al. : Surgical resection versus percu-
taneous radiofrequency ablation in the treatment of
hepatocellular carcinoma on cirrhotic liver. Ann.
Surg., 240 : 102-107, 2004.

Hong, S.N. et al.: Comparing the outcomes of
radiofrequency ablation and surgery in patients
with a single small hepatocellular carcinoma and
well-preserved hepatic function. . Clin. Gastroenterol.,
39 : 247-252, 2005.

Ikeda, K. et al.: Cost-effectiveness of radiofre-
quency ablation and surgical therapy for small hepa-

- 681 —

5)

6)

7

tocellular carcinoma of 3cm or less in diameter.
Hepatol. Res., 33 : 241-249, 2005.

Chen, M. S. et al. : A prospective randomized trial
comparing percutaneous local ablative therapy and
partial hepatectomy for small hepatocellular
carcinoma. Ann. Surg., 243 : 321-328, 2006.
Guglielmi, A. et al. ! Radiofrequency ablation ver-
sus surgical resection for the treatment of hepato-
cellular carcinoma in cirrhosis. J. Gastrointest. Surg.,
12 1 192-198, 2008.

Abu-Hilal, M. et al. : Surgical resection versus
radiofrequency ablation in the treatment of small
unifocal hepatocellular carcinoma. J. Gastrointest.
Surg., 12 1 1521-1526, 2008.

Liang, H.H. et al. : Percutaneous radiofrequency
ablation versus repeat hepatectomy for recurrent
hepatocellular carcinoma : a retrospective study.
Ann. Surg. Oncol., 15 : 3484-3493, 2008,

EF0OHMdH Vol 231 No. 3 2009. 10. 17 | 219



Journdal of Viral Hepatitis, 2009, 16, 437443

doi:10.1111/5.1365-2893.2009.01085.x

Occult hepatitis B virus infection increases hepatocellular
carcinogenesis by eight times in patients with non-B, non-C
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SUMMARY. An impact of serum hepatitis B virus (HBV) DNA
on hepatocarcinogenesis has not been investigated in a
cohort of patients with non-B, non-C cirrhosis. Eighty-two
consecutive Japanese patients with cirrhosis, who showed
negative hepatitis B surface antigen and negative anti-hep-
atitis C virus, were observed for a median of 5.8 years.
Hepatitis B virus core (HBc) region and HBx region were
assayed with nested polymerase chain reaction. Both of HBc
and HBx DNA were positive in 9 patients (11.0%) and both
were negative in 73. Carcinogenesis rates in the whole
patients were 13.5% at the end of the 5th year and 24.6% at
the 10th year. The carcinogenesis rates in the patients with
positive DNA group and negative DNA group were 27.0%

and 11.8% at the end of the 5th year, and 100% and 17.6%
at the 10th year, respectively (P = 0.0078). Multivariate
analysis showed that men (P = 0.04), presence of HBc and
HBx DNA (hazard ratio: 8.25, P = 0.003), less total alcohol
intake (P = 0.010), older age (P = 0.010), and association
of diabetes (P = 0.005) were independently associated with
hepatocellular carcinogenesis. Existence of serum HBV DNA
predicted a high hepatocellular carcinogenesis rate in a
cohort of patients with non-B, non-C cirrhosis.

Keywords: hepatitis B virus, hepatocellular carcinogenesis,
liver cirrhosis, occult hepatitis B virus infection, proportional
hazard model.

INTRODUCTION

Hepatocellular carcinoma (HCC) is a leading cause of death
in many parts of sub-Saharan Africa and Asia [1,2]. It is also
one of the most common neoplasms in Japan [3]. Hepatitis B
virus (HBV) infection is the primary cause of cirrhosis and
HCC and one of the major causes of death globally [4].
Needless to say, a cohort of patients with HBV-related
chronic hepatitis and cirrhosis has a significantly high risk
for HCC development [5-7]. In our refrospective cohort
studies concerning HBV-related disease, cumulative hepa-
tocellular carcinogenesis rates in chronic hepatitis (n = 610)
and cirrhosis (n = 180) were 2.1% and 7.2% at the end of
the 5th year, and 4.9% and 27.2% at the 10th year,

Abbreviations: AFP, alpha-fetoprotein; ALT, alanine iransaminase;
AST, aspartic transaminase; HBsAg, hepatitis B surface antigen:
HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HCV,
hepatitis C virus; PCR, polymerase chain reaction.
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respectively [5,7]. Abundant epidemiological and molecular
biological evidence shows that HBV is an important factor in
the development of HCC [8-10], but the precise role of HBV
in the oncogenesis is still unknown.

HBYV infection is usually diagnosed when the circulating
hepatitis B surface antigen (HBsAg) is detected. However, the
availability of highly sensitive molecular biology technigues
has allowed the identification of HBV infection in HBsAg-
negative individuals with or without circulating antibodies
to HBsAg and/or hepatitis B core antigen (anti-HBc) [11-
16]. Much evidence suggests that this so-called occult HBV
infection is highly prevalent in a nwmber of patient sub-
groups including those with HCV infection [16,17], crypto-
genic advanced liver fbrosis [18] and HCC [17,19-27].
Although Marusawa et al. [28] and Uetake et al [29]
described the relationship between anti-HBc and HCC
appearance rate in each study, impact of occult HBV infec-
tion on carcinogenesis cannot be evaluated because of lack
of HBV DNA assay. As all the previous studies were per-
formed as a pilot study or a case-controlled one, actual risk
ratio of occult HBV infection for hepatocellular carcinogen-
esis has not been reported in a cohort study until now.
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We, therefore, analysed a retrospective cohort of consec-
utive patients with cirrhosis for a long period, in order
to elucidate the influence of occult HBV infection on the
carcinogenesis rate from non-B, non-C cirrhosis.

PATIENTS AND METHODS

Patients

Among 103 consecutive patients diagnosed as having non-
B, non-C cirrhosis by peritoneoscopic liver biopsy at Toran-
omon Hospital, Tokyo, Japan in the period from 1976
to 1998, initial frozen sera at the time of the diagnosis of
cirrhosis were available for the assay of HBV DNA in 82
patients (79.6%). The cohort of 82 patients was refrospec-
tively observed for a long period. All the patients showed
negative HBsAg, negative anti-hepatitis C virus (HCV) and
negative HCV RNA. Patients with a possible association of
HCC at the time of the diagnosis of cirrhosis were strictly
excluded from this study. No patient received interferon or
other antiviral therapy after the diagnosis of cirrhosis.

Background and laboratory data of the patients

There were 67 men and 15 women aged 34-80 with a
median age of 58 years. A total of 47 patients (57.3%) had &
history of alcohol intake of more than 500 kg until the
diagnosis of liver cirrhosis. Fifteen patients (18.3%) had
decompensated cirrhosis with ascites, a history of encepha-
lopathy, or both. The median value of indocyanine green
retention rate at 15 min (ICG R15) was 33% (range,
7-75%), and total bilirubin concentration was 1.3 mg/dL
(range 0.4-20.9 mg/dL).

Measurement of hepatitis virus markers

Hepatitis virus markers were assayed using frozen sera at
~80 °C. All sera were tested for HBsAg (radioimmunoassay,
Dainabot, Tokyo, Japan), anti-HCV (second-generation anti-
HCV, enzyme-linked immunosorbent assay, Dainabot), and
HCV RNA with reverse transcription-nested polymerase
chain reaction (PCR).

HBV DNA was analysed for the region of HBc and HBx
by sensitive nested PCR according to Yotsuyanagi et al
[30]. Fifty microlitres of STE solution [100 mmol/L Tris—
HCl (pH 8.0), 100 mmol/L NaCl, 2 mmol/L ethylenedi-
aminetetraacetic acid (pH 8.0), and 0.2% sodium dodecyl
sulphate] with 20 pg of proteinase X (Boehringer, Mann-
heim, Germany) were added to serum samples. Mixed
samples were then incubated for 2 h at 55 °C. DNA was
extracted twice with phenol/chloroform, once with chlo-
roform, and precipitated with ethanol. The DNA pellet was
dissolved in 25 uL of TE buffer [10 mmol/L Tris-HCl (pH
8.0) and 1 mmol/L ethylenediaminetetraacetic acid (pH
8.0)}.

Prepared DNA was subjected to amplification using nested
PCR technique. HBV DNA was amplified using two inde-
pendent pairs of primers, with each primer complementary
to sequences in the X or core region of the HBV genome [30].
Amplification was performed using a thermal cycler for a
total of 40 cycles, with each cycle consisting of 94 °C for
1 min, 55 °C for 1 min and 72 °C for 1 min, in 100 yL of
reaction mixture containing 200 mmol/L of each dNTP, 1X
PCR buffer [50 mmol/L KCl, 10 mmol/L Tris—HCI (pH 8.3),
1.5 mmol/L MgCl, and 0.001% (w/v) gelatine], and 2 units
of Ampli-Taq polymerase (Perkin Elmer Cetus Corp., Nor-
walk, CT, USA). The PCR products were separated in a 2%
agarose gel and transferred to a nylon membrane (Schlei-
cher and Schuell, Dassel, Germany). The membrane was
then probed with digoxigenin-labelled oligonucleotides,
which hybridize specifically with the core or X gene. Results
were considered valid only if the same results were obtained
in at least two separate experiments.

We considered the cases with positivity in at least two
different viral genomic regions as HBV DNA positive.
Appropriate negative controls were included in each PCR.
The limit of sensitivity of our nested PCR methods ranged
from 10 to 1 genome equivalents/mL.

Follow-up of patients

Follow-up of the patients was made on a monthly or
bimonthly basis after diagnosis of cirrhosis by monitoring
alpha-fetoprotein (AFP) and other biochemical data. Imag-
ing diagnosis was made at least once a year for each patient
with CT or US. After 1988, in order to detect HCC earlier,
imagings were done three or more times per year in a
majority of patients.

No patient underwent interferon therapy after the diag-
nosis of cirrhosis, but some of the patients received an oral or
intravenous administration of medicinal herbs during the
follow-up period.

All patients were finally evaluated in November 2004.
The cases lost to follow-up were 13 (15.9%). The median
observation period of the total patients was 5.8 years with a
range of 0.1-34.8 years.

Statistical analysis

Differences of background features and laboratory data
between the patients with and without HBV DNA were
analysed by chi-square test, Fisher’s exact test and Mann—
Whitney’s U-test. The time between diagnosis of cirrhosis
and appearance of HCC was analysed using the Kaplan-
Meier technique [31] and differences in curves were tested
using log-rank test [32]. Those patients who had been lost to
follow-up were regarded as censored data at the time of
missing in the statistics. Independent risk factors associated
with the appearance rate of HCC were studied using the
stepwise Cox regression analysis [33]. Potential risk factors

© 2009 The Authors
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assessed for hepatocellular carcinogenesis included the
following 18 variables: age, sex, association of diabetes
mellitus, total alcohol intake, history of cigarette smoking,
family history of liver disease, history of blood transfusion,
state of cirrhosis (presence of ascites and/or a history of
encephalopathy), HBc DNA, HBx DNA, aspartic transami-
nase (AST), alanine transaminase (ALT), albumin, bilirubin,
globulin, AFP, platelet, and ICG R15. A probability less than
0.05 was considered as significant. Data analysis was per-
formed using computer program SPSS version 11 [34].

RESULTS

HCC appearance rate in all the patients

During the observation period, HCC appeared in 16 patients
{19.5%). Median interval between the diagnosis of cirrhosis
and HCC was 5.6 years (range 0.7-15.6 years) in the
patients with HCC development. The cumulative HCC
appearance rate in the 82 patients was 13.5% at the end of
the fifth year after the diagnosis of cirrhosis, 24.6% at the
end of tenth year, 33.3% at the 15th year, and 41.6% at the
end of 20th year.

HCC appearance rates according to serum HBV DNA

Among the 82 patients, 9 patients (11.0%) showed positive
serum HBV DNA and 73 (89.0%) negative HBV DNA.
The former 9 patients had both HBc DNA and HBx DNA, and
the latter 73 had neither of them. Table 1 sumnmarizes the
profiles and laboratory data of each group. There was no
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Fig. 1 Hepatocellular carcinogenesis curves of the patients
with and without serum hepatitis B virus DNA. Carcino-
genesis rates were 12.5% and 6.0% at the end of the third
year, 27.0% and 11.8% at the fith year, and 100% and
17.6% at the tenth year, respectively.

demographic difference between the two groups. There was
also no statistically significant difference between them
except for ALT value, which was lower in the patient group
with positive HBV DNA (P = 0.028).

Figure 1 shows the curves of crude HCC appearance rate
in the two patients group with and without serum HBV
DNA. The third-year HCC appearance rates in the patients
with and without DNA were 12.5% and 6.0%, the 5th-yr
rates 27.0%, 11.8%, the tenth-yr rates 100% and 17.6%,
respectively. The HCC appearance rate of the patient group

Table 1 Demography and laboratory
data of patients with and without serum
hepatitis B virus DNA

HBV DNA*

Positive (n = 9) Negative (n = 73) P

Demographic and background features

Sex — men/women

Age (median, range)

History of transfusion

Alcohol intake of 500 kg or more
Diabetes mellitus

Observation period (years)

Laboratory data (median, range)

ICG R15 (%)
AST (IU/L)
ALT (IU/L)
Albumin (g/dL)

Bilirubin (mg/dL)
Platelet (x1000/mm?)

AFP (ng/mL}

8/1 59/14 0.55
51 (45-68) 58 (34-80) 0.44
1 {11.1%) 14 (19.4%) 0.55
5 (55.6%) 42 (58.3%) 0.87
3 (33.3%) 15 (20.8%) 0.40
5.7 (1.0-21.0) 6.1 (0.1-34.8) 0.92
34 (12-51)  32.5 (7-75) 0.78
32 (17-86)  40.5 (14-184) 0.26
16 (943) 28.5 (4-160) 0.028
3.8 (2.6-4.5) 3.6 (1.7-5.2) 0.20
0.9 (0.5-2.8) 1.3(0.4-20.9) 0.14
142 (67-232) 104 (27-647) 0.18
5 (3~9) 6 (1-98) 0.38

ICG R15, indocyanine green retention rate at 15 min; AST, aspartic transami-
nase; ALT, alanine transaminase; AFP, alpha-fetoprotein. *HBV DNA was assessed
for HBc and HBx DNA using polymerase chain reaction

© 2009 The Authors
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of positive HBV DNA was slightly higher than that of neg-
ative DNA (P = 0.0078, log-rank test).

Significance of serum HBV DNA in hepatocellular
carcinogeresis

Cox proportional hazard model was performed for analysis of
risk factors for liver carcinogenesis, using the 18 variables as
mentioned above.

In the last step of stepwise regression analysis, the following
five variables entered the model and could not be removed:
sex (P = 0.005), serum HBV DNA (P = 0.003), past history
of alcohol intake (P = 0.003), age (P = 0.035), and associ-
ation of diabetes mellitus (P = 0.022) (Table 2). Accordingly,
these five factors were significantly associated with hepato-
cellular carcinogenesis in the patients with non-B, non-C
cirrhosis. Among them, gender was the strongest predictor of
future HCC occurrence rate, indicating that male patients had
15.4 times as high carcinogenesis hazard as women patients.
Similarly, positive HBV DNA (hazard ratio, 8.25) and little
alcohol consumption of less than 500 kg (hazard ratio, 7.19)
were the second and third strongest predictors for carcino-
genesis, respectively. When the background factors of the
cases were adjusted with the other significant factors, positive
test for HBV DNA was significantly associated with the
hepatocellular carcinogenesis rate.

Curves of carcinogenesis rates were generated from the
multivariate analysis in an imaginary positive DNA group
and an imaginary negative DNA group, with average sex
ratio, average alcohol intake, average age and average
association rate of diabetes (Fig. 2). The difference of the
carcinogenesis curves indicated ‘pure’ impact of positive
serum HBV DNA upon the carcinogenesis, which was

Table 2 Independent factors associated with liver
carcinogenesis in the patients with non-B, non-C cirrhosis

Hazard ratio

(95% confidence
Factors Category interval) P
Sex Women 1
Men 15.4 (2.24-111.1)  0.005
Serum HBV Negative 1
DNA* Positive 8.25 (2.01-33.93) 0.003
Total alcohol 2500 kg 1
intake <500 kg 7.19 (1.98-26.32) 0.003
Age <60 years 1
>60 years  3.98 (1.10-14.42) 0.035
Diabetes No 1
mellitus Yes 3.89 (1.22-12.47) 0.022

*Positive HBV DNA: positive for both HBc DNA and HBx
DNA.

Simulated hepatoceliular
carcinogenesis rate
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(%)
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...........
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Fig. 2 ‘Adjusted’ hepatocellular carcinogenesis rates in the
positive HBV DNA group and the negative DNA group. Cox
proportional hazard analysis showed that the carcinogen-
esis rate in the positive DNA group was significantly higher
than that of the negative DNA group, when the other
significant covariates were substituted with the same
average parameters in the two groups.

adjusted with significant covariates assuming a standardized
study group.

Mortality and causes of death

During the observation period, 36 (43.9%) of 82 patients
died: 5 (55.6%) of 9 patients in the positive DNA group and
31 (42.5%) of 73 patients in the negative DNA group.
Cumulative survival rates in patients with and without HBV
DNA were 78.8% and 74.1% at the end of the fifth year,
54.4% and 44.4% at the tenth year, 38.4% and 29.6% at
the 15th year, and 33.6% and 29.6% at the 20th year,
respectively. Although the survival rate in the positive HBV
DNA group was lower than in the negative group, statistical
significance was not shown.

Causes of death inchuded liver failure due to liver cirrhosis
in 21 (4 in positive DNA group and 17 in negative DNA
group), progression of HCC in 7 patients (all in negative DNA
group), and other causes in 8 (one in positive DNA group
and 7 in negative DNA group).

DISCUSSION

Epidemiological and molecular virological studies in the
1970s and early 1980s established a strong aetiological
association between chronic HBV infection and the hepato-
cellular carcinogenesis [35]. We also estimated annual
carcinogenesis rates as 0.5% in chronic hepatitis and 3% in
cirrhosis, from cohorts of biopsy-proven HBV disease [5,7].

Integration of HBV DNA has been reported in the majority
of HBsAg positive HCCs since 1980s, and the fact suggested
HBV might be oncogenic. Up to now, there is no evidence

© 2009 The Authors
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that HBV DNA is directly oncogenic and the mechanism
by which chronic HBV infection leads to carcinogenesis
remains unclear, Integration of HBV DNA may stimulate
cellular pro-oncogenes or suppress growth-regulating genes
[36]. Integration of HBV DNA, however, has been found in
varied regions of the host chromosomes and no preferential
and specific site has been identified until now. The other
authors suggested that integration of HBV DNA could also
induce carcinogenesis via transactivation of other oncogenes
[37]. Both HBx protein and the truncated pre-S/S protein are
potent transactivators and are commonly found in HCC
tissue but their precise role in hepatocarcinogenesis remains
unknown.

Occult HBV infection is generally defined as the detection
of HBV DNA in the serum or liver tissue of patients who test
negative for hepatitis B surface antigen [38—41]. Occult HBV
infection was first reported in the early 1980s when
hybridization techniques for the detection of HBV DNA
became available. These studies showed that HBV DNA
could be detected in HBsAg negative patients with HCC [42].
Recent studies using more sensitive techniques confirmed
the close correlation between chronic occult HBV infection
and carcinogenesis. Many authors demonstrated the rela-
tionship between occult HBV infection and hepatocellular
carcinogenesis, mainly by a pilot study or a case-control
study [17,19-27]. Shiota et al. [24] reported in their case
studies without control group that serum of 18 out of 26
HCC patients without HBsAg and anti-HCV were positive for
either 8, C, or X region on PCR and southern blotting. Pol-
licino et al. [26] described that viral DNA was detected in 68
of 107 cases of HCC tissue (63.5%) and in 63 of 192 cases of
chronic hepatitis tissue (32.8%), and concluded that occult
HBV is a risk factor for development of HCC. The other
authors also emphasized the high incidence of HBV DNA in
either serum or HCC tissue compared with that of cases
without HCC development. All the literatures, except one
[43] from Taipei where HBV infection was endemic and
prevalent, concluded that occult HBV infection was closely
associated HCC development. However, precise risk or
hazard ratio for carcinogenesis has not been reported.

Current study on this topic provided strong evidence of an
association between occult HBV infection and HCC. In the
patient cohort of non-B, non-C cirrhosis, occult HBV infec-
tion increased the future carcinogenesis rate with a hazard
ratio of 8.25 (95% confidence interval, 2.01-33.93). It has
been proposed that diagnosis of occult HBV infection be
made only when HBV DNA can be detected using at least
two sets of primers from different areas of the HBV genome
in duplicate assay [38,39]. Appropriate negative controls
must be included in each assay and specificity of the
amplification reaction confirmed by sequencing of the
amplicons. Using this strict criterion, occult HBV infection
was found in 9 (11.0%) of 82 Japanese patients with non-B,
non-C cirrhosis. Background features of the nine patients
with serum HBV DNA showed a slightly younger age, a

© 2009 The Authors
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lower ALT, a slightly lower bilirubin, and a slightly higher
platelet count (Table 1). Although all these demographic
and laboratory findings were considered to favour low car-
cinogenetic risk, the patients with cryptic HBV DNA infec-
tion developed HCC more frequently. After adjustment of
these background covariates in the multivariate analysis,
positivity of serum HBV DNA proved to be an independent
risk factor for hepatocarcinogenesis (Table 2).

As this retrospective cohort consisted of only cirrhosis as
an advanced liver disease, and as it included both alcoholic
and non-alcoholic cirrhosis, the hazard ratio of 8.25 could
not be applied for varied stages and varied aetiologies of liver
disease. In order to elucidate the impact of occult HBV
infection on carcinogenesis, future studies should be per-
formed also in the other cohort of chronic liver disease, such
as HCV-related disease. Although anti-HBc and anti-HBs
antibody were measured in a small numbers of the patients,
an exact relationship between serum HBV DNA and serum
positivity of anti-HBc anttbody was not analysed in this
study. When we tested anti-HBc antibody in a small part of
subjects, 3 of 6 patients (50.0%) with positive HBV DNA had
serum anti-HBc antibody and 7 of 19 patients (36.8%)
without HBV DNA had anti-HBc (Fisher’s exact test,
P = 0.69). For the convenience of clinical circumstance and
practical usefulness, significance of positive anti-HBc on
carcinogenesis risk should be elucidated through a large-
scale cohort study with an identical assay for anti-HBc
antibody.

Althongh a lot of epidemiological and clinicopathological
evidence of the relationship has been published, precise role
of occult HBV in this setting has been still unclear. Patients
with occult hepatitis B overlap with those who previously
have been classified as having recovered [44]. In fact, the
distinction between recovery and occult hepatitis B is likely
to be somewhat arbitrary, as recovery does not necessarily
imply eradication of infection in all cases {30], but includes
the possibility of complete suppression in some cases by a
broad and vigorous immune response [44]. One of the most
important clinical questions is whether occult hepatitis B
merely represents a marker of past infection, or whether
HBV genome persistence contributes to liver disease. It is
very likely that occult HBV is a cofactor in the development
of HCC. Several studies found that patients co-infected with
HBV and HCV have increased risks of HCC compared with
those with mono-infection. Our cohort studies [45] also
showed that a risk factor of a history of heavy drinking
interacted with HBV or HCV subiypes in a characteristic
manner from the viewpoint of carcinogenesis in cirrhosis.
The other important problem is whether occult HBV infec-
tion alone causes HCC. To address this question, studies on
occult HBV infection in patients with HCC might provide
details on other causes of chronic liver disease including
nonalcoholic fatty liver disease, which may masquerade as
cryptogenic cirrhosis, hemochromatosis, alfa-1-antitrypsin
deficiency, and autoimmune liver disease [46]. Recently,
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Castillo et al. [47] reported a clinical state of occult HCV
infection, which shows negative serum anti-HCV, negative
serum HCV RNA, and positive HCV RNA in liver biopsy
specimen. Although we did not tested the possibility of occult
HCV infection in this study, future studies should be also
aimed at the influence of latent HCV infection on hepato-
carcinogenesis.

In conclusion, occult HBV infection significantly increased
the incidence of hepatocellular carcinogenesis in patients
with non-B, non-C cirrhosis. Although non-B, non-C cir-
rhosis seemed to include varied aetiology of liver disease,
cryptic HBV infection should be taken account in the pre-
diction of future HCC development.
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Efficacy of platinum analogue for advanced hepatocellular
carcinoma unresponsive to transcatheter arterial
chemoembolization with epirubicin
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Aim: Hepatocellular carcinoma {HCC} often shows resistance
to transcatheter arterial chemoembolization (TACE). Such
patients often have a poor prognosis and are unresponsive to
other forms of therapy. The aim of this retrospective study
was to determine the response to TACE using platinum ana-
logues in patients deemed resistant to TACE using epirubicin.

Methods: We studied 152 consecutive patients with
advanced HCC resistant to TACE using epirubicin. All cases
were treated with platinum analogue using transcatheter
arterial chemotherapy with or without embolization.

Results: Computed tomography at 3 months after therapy
showed complete response (CR) in 6 patients (4.0%), partial
response (PR) in 28 {18%), stable disease (SD) in 35 (23%), and
progressive disease (PD) in 83 (55%). The cumulative survival

rates for PRICR patients who received platinum analogue-
transcatheter arterial chemotherapy with or without embo-
lization (81.8% at first year, 53.9% at second year, and 33.1% at
third year) were significantly higher than those of SD/PD
patients (36.6%, 17.5% and 7.4%, respectively) (P < 0.001). The
50% survival period was extended almost 1.4 year in PR/CR
patients who received platinum analogue-transcatheter arte-
rial chemotherapy with or without embolization.

Conclusion: Our retrospective study is the first to report the

efficacy of platinum analogues for advanced HCC unrespon-
sive to TACE using epirubicin.

Key words: hepatocellular carcinoma, platinum analogue,
transcatheter arterial chemoembolization, unresponsive

INTRODUCTION

EPATOCELLULAR CARCINOMA (HCC) is one of

the most common neoplasms in Africa and Asia
including Japan. Since it is a well known that more than
80% of the cases with HCC are associated with liver
cirrhosis, a routine check-up for cirrhotic patients with
ultrasound (US) could potentially lead to the detection
of small HCC. However, because of the association of
cirthosis and tumor multiplicity, surgical resection is
performed only in 20% of the cases or less.’” Trans-
catheter arterial chemoembolization (TACE) has been
reported to be an effective palliative treatment for
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patients with unresectable HCC, and many chemothera-
peutic agents such as doxorubicin, epirubicin, mitomy-
cin were used with lipiodol in Japan.**° Although
repeated TACE is one of the most potent therapies for
unresectable HCC, resistance to the therapy often ensues
after therapy repetition, and long-term survival rates
after 3 years are not sufficiently high at present.

Platinum analogues are effective against many malig-
nant tumors, and in recent years, they have been used
in the treatment of HCC. It has been reported that
carboplatin-lipiodol treatment improved 1-year survival
rate compared with doxorubicin-lipiodol treatment in
patients with advanced HCC." As for cisplatin, several
studies reported its effectiveness for advanced HCC.
Furthermore, the efficacy of cisplatin and lipiodol
combination therapy has been reported by several
investigators.’*™ To our knowledge, however, there is
no information on the efficacy of platinum analogues in
TACE- epirubicin resistant HCC patients.

© 2008 The Japan Society of Hepatology
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The purpose of this retrospective study was to
examine the efficacy of platinum analogues (carboplatin
and cisplatin) for advanced HCC unresponsive to TACE
using epirubicin.

PATIENTS AND METHODS

Study population

ROM 1980 TO 2006, 1,250 patients were diag-

nosed with HCC at the Depariment of Hepatology,
Toranomon Hospital, Tokyo, Japan. Of these, 565
patients underwent TACE treatment for HCC. Among
the 565 patients, 184 patients were judged by two
hepatologists as embolization-resistant HCC and they
received a platinum analogue. All 184 patients had
been considered to have unresectable HCC at the time
of diagnosis of HCC, and had undergone TACE therapy
at least twice until being considered TACE-resistant.
Embolization-resistant HCC was defined as an HCC
whose number and/or size had increased in the treated
segment and/or extended other segments despite
repetitive course of TACE using epirubicin, lipiodol and
gelatin sponge. Thus, this retrospective cohort study
was based on 184 consecutive patients with TACE-
resistant HCC.

Before treatment with carboplatin or cisplatin, all the
patients underwent a comprehensive evaluation con-
sisting of medical history, physical examination, mea-
surement of tumor size, performance status, chest
radiograph, liver imaging studies [computerized tomog-
raphy (CT), ultrasonography (US), digital subtraction
angiography (DSA) ], complete blood count, and blood
chemistry. Diagnosis of HCC was established based on
the findings of US, CT, and DSA.

Of the 184 patients, 32 were excluded because they
did not meet the following inclusion criteria: (i) typical
hypervascular HCC by all imaging modalities; (ii) no
history of other malignancies; (iii) no evidence of extra-
hepatic metastasis of HCC; (iv) performance status of
0-1; (v) adequate liver function with bilirubin value of
5 mg/dL or less; (vi) sufficient hematopoietic function
with a platelet count of more than 25,000/mm® and
leukocyte count of more than 2,000/mm?; and (vii) an
expected survival time of at least 3 months. All patients
gave informed consent to the treatment. Accordingly,
152 patients with TACE-resistant HCC were retrospec-
tively evaluated for efficacy of platinum analogue for
advanced HCC unresponsive to TACE-epirubicin. The
observation starting point was the time of first therapy
using platinum analogue at our hospital.

Platinum analogue for TACE-resistant HCC 347

Serologic markers for HCV and HBV

The diagnosis of HCV infection was based on detection
of serum HCV antibody with RNA positivity. Anti-HCV
was detected using a second-generation enzyme-linked
immunosorbent assay (ELISA II) (Abbott Laboratories,
North Chicago, IL). HCV-RNA was determined by the
Amplicor method (Cobas Amplicor HCV Monitor Test,
v2.0, Roche Molecular Systems, Inc., Nj). Hepatitis B
surface antigen (HBs-Ag) was tested by radioimmunoas-
say (Abbott Laboratories, Detroit, MI). Serum HBV-
DNA level was determined independently, using the
nested PCR, by an experienced technician (M.K), who
was blinded to the dlinical information. The used serum
samples were stored —80°C at first consultation.

Treatment protocol

Patients were hydrated through a peripheral line. The
femoral artery was catheterized under local anesthesia,
and a catheter was inserted superselectively into the
hepatic artery that supplied the target tumor, for injec-
tion of the platinum analogue with or without Lipiodol
(Lipiodol Ultrafluide, Laboratoire Guerbet, Aulnay-
sous-Bois, France) and small gelatin cubes (1 x 1 mm).
The platinum analogue used was either carboplatin at
150 to 450 mg/body (63% of patients received 450 mg/
body) or cisplatin at 40 to 100 mg/ body of (36% of
patients received 100 mg/ body). Both analogues were
administrated slowly under careful fluoroscopic guid-
ance. When using Lipiodol, the platinum analogue and
Lipiodol were divided into six to eight parts and mutu-
ally injected. In patients who received Lipiodol, the
volume of injected Lipiodol ranged from 2.0 to 5.0 mL.
The dose of Lipiodol was determined according to
tumor size and the degree of liver dysfunction.

Selection criteria of type of therapy

Patients were treated by three type of therapy, depend-
ing on the extent of their tumors and liver function;
(i)hepatic arterial injection (HAI) were performed for
those patients with a tumor thrombus into main portal
trunk or with severe liver function, (ii)chemolipiodal-
izatio (CL) were performed for those patients with
tumor thrombus in distal portal branch complicated
with severe liver function, {iii)TACE were performed for
those patients without main portal vein thrombus and
severe liver function.

Background and laboratory data

Table 1 summarizes the profiles and data of 152 patients
who were treated with carboplatin or cisplatin. The
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Table 1 Demographics and laboratory data of 152 patients
with HCC who underwent transcatheter arterial chemotherapy
using platinum analogue for advanced HCC unresponsive to
TACE-epirubicin

Parameter (n=152)
Patient characteristics

Sex (M: F) 122:30

Age (years) 67 (38-85)
Back grounds of liver disease

Hepatitis B surface antigen positive 27

HCV antibody positive 123

Both negative 2
Status of liver function

Child-Pugh dassification {A/B/C) 98/51/3

Laboratory data

Platelet count (x10* fuL}* 11.0 (3.4-35.5)

Albumin (g/dL)* 3.0 (2.1-4.5)
Bilirubin (mg/dL)* 1.0 (0.3-4.3)
AST (IU/L)* 68 (21-488)
Prothrombin time (%)* 84 (45.5-114)
ICG R15 (%)* 38 (6.0-76)

AFP (pg/L)*
DCP (AU/L)*

236 (2.0-112,000)
153 (10~131,000)

*Expressed as median (minimum, maximumy}.

AFP, alpha-fetoprotein; AST, aspartate aminotransferase; DCP,
des-gamma carboxyprothrombin; HCC, hepatocellular
carcinoma; ICG R15, indocyanine green retention rate at

15 minutes; TACE, transcatheter arterial chemoembolization.

patients consisted of 122 men and 30 women, and their
age ranged from 38 to 85 years (median, 67 years). They
included 27 (18%) HBs-Ag positive patients, 123 (81%)
HCV antibody positive patients, and 2 (1%} negative for
both. At the time of the first platinum analogue treat-
ment, the median serum albumin concentration was
3.0 g/dL, total bilirubin 1.0 mg/dL, indocyanine green
retention rate at 15 minutes (ICG R15) 38%, prothrom-
bin activity 84%, alpha-fetoprotein (AFP) 236 pg/L, and
des-gamma-carboxyprothrombin (DCP) was 153 AU/L.
As for Child-Pugh classification, 98 (64%) were class A,
51 (34%) were class B, and 3 (2%) were class C patients.

Characteristics of hepatocellular carcinoma

Table 2 summarizes the profiles of HCC that were
treated with platinum analogue. The median tumor size
was 40 mm. A solitary HCC was detected in 6 (4%)
patients while multiple HCC were detected in 146
patients at the time of the first platinum analogue treat-
ment. For the latter group, the tumors were localized to
one segment in 10 (7%) patients, to one lobe in 32
(21%) patients, and in both lobes in 104 (68%)

© 2008 The Japan Society of Hepatology
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Table 2 Profile of HCC in 152 patients who underwent tran-
scatheter arterial chemotherapy using a platinum analogue for
advanced HCC unresponsive to TACE-epirubicin

Profiles of liver cancer

Tumor size (mm)* 40 (8~180)
Intrahepatic multiplicity
Solitary 6
Multiple, localized to one segment 10
Multiple, localized to one lobe 32
Multiple, extended to both lobes 104
Portal vein invasion (no/yes) 106/46
Embolization iteration until unresponsiveness 4 (2-16)
The kind of used platinum analogue
Carboplatin/Cisplatin 105/47
Treatment method
HAI/CL/TACE 73/20/59

*Expressed as median (minimum, maximum).

CL, chemolipiodalization; HAI, hepatic arterial injection; HCC,
hepatocellular carcinoma; TACE, transcatheter arterial
chemoembolization.

patients. Portal vein invasion was noted in 46 {30%)
patients. The number of courses of TACE-epirubicin
until judgment of embolization-resistance ranged
from 2 to 16 with a median of 4 courses. The median
interval between diagnosis of HCC and judgment of
embolization-resistance was 30.1 months.

The type of platinum analogue used for treatment was
carboplatin for 105 (69%) patients, and cisplatin for 47
(31%) patients. With regard to the method used for
delivery of platinum analogue, hepatic arterial injection
(HAI) was used in 73 (48%) patients, chemolipiodal-
ization (CL) was used in 20 (13%) patients and TACE in
59 (39%) patients.

Assessment of therapeutic effects and
follow-up

The effects of chemotherapy were evaluated by CT every
three months after treatment. The presence of non-
enhanced tumor areas reflects tissue necrosis, and
according to the findings of this imaging technique,
the response to treatment was defined according to
the World Health Organization criteria:*® complete
response: no evidence of neoplastic disease; partial
response: reduction in total tumor load of = 50%; no
change: reduction of < 50% or increase of < 25%; pro-
gressive disease: increase of = 25%.

Patients were examined by physicians every 4 weeks
including monitoring of AFP, DCP and other biochemi-
cal data after the diagnosis of embolization-resistance.
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Table 3 Profile of 152 HCC patients who underwent transcatheter arterial chemotherapy using a platinum analogue for advanced
HCC unresponsive to TACE-epirubicin, according to type of therapy

HAI (n=73) CL (n = 20) TACE (n = 59)

Profile of liver cancer and tumor marker
Tumor size (mm)* 48 (8-180) 40 (8-100) 33 {12-180)
Intrahepatic multiplicity

Solitary 4 1 1

Multiple, localized to one segment 3 2

Multiple, localized to one lobe 14 7 11

Multiple, extended to both lobes 52 10 42
Portal vein invasion (no/yes) 45/28 12/8 49/10
AFP (ug/L)* 257 (3-112000) 682 (17-65900) 145 (2-103000)

DCP (AU/L)*
Status of liver function

Child-Pugh dlassification (A/B/C) 43/28/2

400 (10-131000)

68 (10-53900) 40 (10-55420)

13/6/1 42/17/0

*Expressed as median (minimum, maximum).

AFP, alpha-fetoprotein; CL, chemolipiodalization; DCP, des-gamma carboxyprothrombin; HAI, hepatic arterial injection; HCC,
hepatocellular carcinoma; TACE, transcatheter arterial chemoembolization.

Imaging studies, as required for measurement of tumor
size, were performed at around 3 months after therapy.
Some patients took oral or intravenous medicinal
herbs or other palliative therapies during the follow-up
period.

Statistical analysis and ethical
considerations

The factors that influenced the treatment outcome
((partial response (PR) or complete response (CR)) in
this cohort were analyzed by the ¥ test, and the cumu-
lative survival rate was analyzed by Kaplan-Meier
method. The risk factors involved in survival were
evaluated by univariate analysis with the log-rank test.
The independent factors associated with the curative
effect (PR or CR) and survival rate were identified
using the stepwise Cox regression analysis. Potential
risk factors assessed for curative outcome {PR and CR)
and survival rate included the following 17 variables:
age, sex, HBs-Ag, HCV-antibody, aspartate transami-
nase (AST), albumin, bilirubin, AFP, DCP, prothrom-
bin activity, ICG-R15, tumor size, multiplicity, portal
vein invasion of HCC, treatment methods (HAI/CL/
‘TACE), the type of platinum analogue (carboplatin/
cisplatin) and the dose of platinum analogue used for
treatment. Several variables were transformed into cat-
egorical data consisting of two-three simple ordinal
numbers for univariate and multivariate analyses. All
factors found to be at least marginally associated with
the curative effect and survival (P < 0.10) in univariate
analysis were entered into a multivariate logistic regres-

sion and Cox proportional hazard models. Significant
variables were selected by stepwise method in the
procedure. Proportional hazard analysis was also
employed in the identification of contributing factors
to the curative effect and survival rate. A P-value of less
than 0.05 in two-tailed test was considered significant.
Data analysis was performed using SPSS software
version 11.0 (SPSS Inc, Chicago, IlI).

The study protocol was approved by the Human
Ethics Review Committee of Toranomon Hospital. The
physicians in charge explained the purpose and method
of the clinical trial to each patient, who gave their
informed consents for participation.

RESULTS

Efficacy of platinum analogue, according to
type of therapy

ABLE 3 SUMMARIZES the profiles and data of 152
HCC patients who were treated with platinum
analogue, according to type of therapy.

In these patients, 6 of 152 (4%) patients showed CR,
28 (18%) patients showed PR, 35 (23%) patients
showed stable disease (SD), and 83 (55%) patients
showed progressive disease (PD). Analysis according to
type of therapy showed 73 of 152 (48%) patients
received HAI, 20 (13%) received CL, and 59 (39%)
received TACE. The efficacy of transcatheter arterial che-
motherapy using platinum analogue according to the
type of therapy was as follow; in HAI group: 1 of 73
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