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1. FL®IC

ARBRROREZEZ MR T2 DI %E D
%ﬁ-EMﬁﬁﬁvﬁb,ﬁﬁkwa%%ﬂﬁ
BOFHBBEICH LT, LODRMTLY RS
RHROBERREND Z L REIT bhT B,
COXDRFEOMFEITIL, b M ToHMHEE
EMERNT I DOERT —F RUETHY,
ZLORBIRRREWEFE L TRLLEZE
LOAFEN TS, LA, EREW»5HEL
htﬁ%nﬁ,ﬁmﬁwmaicéﬁk&“%”
BEENTRY, TOERFEL - TR
CEBERLEL D7 —RIMS <, HFERPBET2
AkK&oT@ﬁ%k&oThénlwlﬁﬁﬁ
%ﬁ%@ﬂﬂ%%¢tbuﬁ,ﬂﬁ&mbam%
RTE bERiZe MCRY RAEVRETOER
TS EBARILRYELE S bhd, v =
SEYIANAF(ERREESTH) BEET B L |
ﬁﬂ@#xsv&za,tbﬁmmﬁv?ZHW
Wv#ﬁ%moﬁﬁwmﬁﬁbrmaﬁ?,ﬁm
mermD&<tbwﬁmﬁﬁ&ﬁﬁT6%?
VBT H B,

SOt MNFMEX A S o 20EMicE, B
ivmwm<essooMﬁm¢%&erwa,
Dandri® & K4 YD 7 4 —735 & U Mercer ? b
BFEDIN—F(2001 ), Ba DI p—7Y
(mM$meWm”5Nw¥—oyw-7
(2005 4F), Morosan® &7 5> 2D — (2006
F), Amuma® bXED 7N —7 (2007 E)B kv
Suemizu™ & BA&D S A—7 (2008 £) Th B, -
NOoDEBEREETZ L MRS 25w 20

E1 PXBIRFFE(13:88)

0% LD Y 2 FFHIAH E - FFABR I
ghtwns,

i, FFEE L AETLOBE LK oRR h e
VAZRWTWAALE MNFMIAS EABE LT
WOERBHBL TS, WAL, 20044 LY L
MTRIEF 2 S U ROEERBRIB LTV,
RePEETDE MTRKS A 5~ o 20880,
b MFMBIC X 3~ v 2 FFHRE o B #2570 %
BEEWS ERPHILTWEETHS (-1 Yo
COEBEWI Lt MR 2 S v 2%,
229 I ANRAETIIPXBT U RA®OL KL, b
}Hﬂmwmﬁféﬁk&mﬁéﬁw&btﬁﬁ
BBRICFBRERLY V-2 L LTEET 5 hH2
ROTER, BETL, 12 AV DOPXB=Y
ADEEHN 150~200 (L, RBEBWKIC 5
SPXBTYADEBYIRBLIE60%THY, B
—Otb TRy Mz k3 PXB = 20K
WML 1ELLE &S > TN B,
AWTIE, t RIS 2R B ic s
ﬁmevﬁzmﬁM&mohfikbéo
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2. PBROADEE

PXBw U ADAEITIX, t MTMIRE xR b=
VARBELRD, BRERPXB~Y ADLE
FMALTWDE MFMEIX, 41V 74 —A Fay
Y MZESWT FF—2 bR RE» b
DBMAFEREE MNTFRETH 3,

BaBPXBT Y RADEERICHN TV KRR
b9 24X, urokinase-type plasminogen activator
(uPA) DIBRIZRICHRKT ZHBEOHE 3 -
¥ U 2 (B6SJL~TgN (Alb1Plau) 144Bri, #{5FH -
uPAY*) &, BEEMZ TR I VB Y v Askk&ir
HRTOIEEEGRAETLOBEL/ov v 2
(Fox Chase SCID C.B-17/lcr-scid/scid Jcl, %
FE:SCD)D 2 2D RHEERERSED - LI
LoTHONETRTHY, BETFEZ uPAY/
SCIDTh 5,

uPA** = U 4%, Heckel® bizkoTHMsH
t%?yzvxzyﬁvbzﬂ%b,ﬁlﬁﬁ%
Wik, EINTIEA T 5 20 mouse uPA BT &
albumin enhancer/promoter, & & |Z human growth
hormone (hGH) DEFIO—ERE TN TV 3, uPA
REERIKBNT, ¥) v Tus7—PEiir k
VIFRI)—Bru2T5RI et L, 74
7Y YEBRTAREEHoTWS, BE, B4
=9 2N TOMmYED uPABEIZ 0.5 ng/mL LI
T (ELISA % Fi\v 7 uPA MEERISEIC X 3) T B 2%,
WPAY* 2 O AT, MFFMIRTT L7 I VB
PAsh &3 L ARKIT albumin enhancer/promoter |C
£ o THMBR&ERNIZ PA DEARBR Sh T
MRSHTWBEN D e, HAERITIL uPA 2%
RELICRBICHD, m¥Ed uPA MEIL, M4e
®RICE— 27 5.0 ng/mL L HER <> 20 10 £

EZRLAESIZD LTSBT+aBE27TY,

SOL D R~ F LR O uPA BRIAE -
£2T, wPA = Y RDFEMIE, RBMICES
(B2)#BLTHY, BRENICIFMB OB

B2 BRFOREFR@GER)
t MR AT

HIZHR 2 BRI R Y Bl n e /MR ER L T
DRARBEND Y, FHEOHEEL RS ALT
REEEZRLTRY Y, FREOHERREA LT
WHZEWHERBTE D, T, MIEOE LRI
BEREETHZ2b00, MATRET S uwPA
T X o THIBRITE S I S, MMBLRRESEEE HME
FLTW3?, thooR&EHN, Blshit b
SRR OMIEICE L ENBEZREE LT3
EEXBNTVD, —F, PA = RTiE, &
RVRBERD & b MR AR+ 2 B8R Ic BV
T, PARGBFORERBZ Z L RBEShTY
5%, &3k, EFNC5OUASNI WPARETD D
DV ONBRET D L, FHIENTO uPA 3
BERVBETL, v RFMEIZAROER ST Y
RUTERZ2EME MM L <RIRAYICIER 2 FFRE
ROEH(MNEES LIIRE) 2 29 23R O8ER
BT 5, 0 uwPAREFREERIT, uPA
TYURCBNT 10 BMDRICRET D L 2R
BENTHY?, YFHBFIIHRR PV RRE
WTHRRICRB Sh TV,

FR PV ACLLERAFERLOBRENS
SCID =% A%, Bosme btk o TRRENTER
RRERETHY, TOXERIX, DNAKEFLS
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NIRY VBIEEROY 2=y b P350 InSK4
LTW3 Y, SCID = R %, #EBMAETHIV
BYVARER ZLTEEORERLSRIBEF
L, 2L ORBHHMNBEERICBVTHAS L
TW5, PXB" U RADAEICBWTY, SCID D
BRI NFMREZEET I DUEORE LR
LT3,

t MMl L TR b R E2F AT 2 BHEEE
LBHEBDOE=F Y TORFIX, KOBEY Th
5, b MFMIlRIE, BEYBCEEL, BELL
RBICRAB L - RICBEICFIA TS, £/, 2
MU RITiX, HE2~4 HoKE 6~8 g D{FH)
DEBIRLTWS, "R T RCHEEHE LT
WIRCEBBMIICREL, ENEB 2B L%
IE#EBHER S, TO%, b NFMlRE<Y
R1EHEDBIE 0.2~1.0X10° cells DHEfa %
THRBNICEABREL, DRNEZMET 2,

A EABE S e MR, PAIRR%
REH UTHRBICE L BICER»LT 1 v~
LBEIL, TORERE LB THE . Seoy
AINVERVETLEXDNATWS, b MR
B, F4oBE~NLERETIHMEA D= AL
HENTRoTVRVE, RaE, Y Fos
T—E¥EEEROWPAICLBIBETER VML
2 TW3,

T4 v ER R - Db LTt MR
TR MRTEHREETh 340, TELR
BFORAPLI VAR RER - YURBBEH 3,
Bxid, <y AFMABAIIC 55t FFRERO
BEOBMIE-T, v v ROBHIJWSH B
t MEFRRERES 2 ROBERBINT 2 - L
EHALTE MFERIZL 2 BREE TR LT
P FREAALTWBZ L AIRIZ, 7N
TIv(h-AD)THY, BHEK SHERMLUM, hiK
EYTAL LTREFLREIC LY bk h-Alb #
EREXERLTWS, E3IR, PXBwY20
B (v MFRRIC X 2 FBERE : 10%LE,
AW 10~14, 6K : 12 g DA L) R WA T EER

-
o
2aast

-

Blood Concentration of h-Alb (mg/mL)

16 20 2'5

Age (Weeks)

10

o

B3 PXBYIRAOMBE FFATSVBRERS

108 # % iRE 55 & s h-Alb BEIIEE L TH
B3,

TOMF h-Alb MEEB LR LK, 5~088 (B
T 2~6 8 F) 122 TERE R h-Alb BED LR
VBEBEIN3, ZORHIL PXB <Y 2ROFEA
Tt MFRREI M EEERNIZH D LE LTS,
10 B EEBTDL, MPh-AbBREIZTT b —
T,

b MR X 2 BBRBOFRIE, @ h-Alb
MERERFR L & MNFHERERRRERR L 0HE
BRI ESWTHIES D, HBEMBRERDS
BT, t MFRCHENICKESTHE M
4 b 5 F 2 8/18(hCK8/18) Hitk % H - S s
ML EREIC XoTe MNFRRERRZRDT
VW3 (E4). RBKAVSFERAIZ, 1 BE&D
FRIZo& 720D b 1 3 T ORRLTRY,
&4 OBRBPHZ OV T hCK8/18 i a2 1 L 1
%, EREITCEo THRNEXICSD 5L M F
MEROBMAEZHHLTWS, BISITR, 5F, B
R, BAFF—oFMlE AV THENLE PXB
<D ROMH h-Ab RERERR & b FREE
RBRERR & ORI ERT, B -Ab R
BNt NP E L 1, BBk H S T ¥
BHOENLTHY, TORRIRBKWPTRENT
WHZ LEWBTED, L5V 77 LV A
F—ZOImMKiz, PBwOREBERICRAIND
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B4 Mk bHS FTSTFU8/185HEER N
REALREe

PXB= D ATIZ T0%LL ED= v AFFHEEM & -
BIZLoTEBEINTWVD,
BRE : = v AFHREE BRA : ¢ MFRRER

g B

8 8

y=28.566 In (x)+15.228
R?=0.9149

B
o

Replacement Index (%)
S

T T T T —)
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h-Albumin (mg/mL)

5 PXBYYAQMABE F7ILT I VBEREREE
& e FFHRERRAEER & OEBMR

e F7ATIVRELE MFRREBEHRRENE N
HEEERT,

£1 RAMIIABLIUPXBYIRADORESEH

H # 1S014644-1 FEHEZ 7 A 640Y
B B 20~26°C
B E 42~172%

£ E AR M URaw=—3} X PXB OAEEMERR TIXBERS, P2A BRI CIXRERHL

FREIRERE 12 RERIRAM (8:00~20:00)

o K HRHE (HEPA 7 1 )V ¥ — 5i)

ARy —Y RYVV—RR-wv2Asr—Y

3 3 ZREBDARBARNR—7 ) -

= o yRESEE L, WA v —A2 Y 8—74—3 2 7—(CRF-1) # B EBERESE TV S,
PXB = U AR LS T C 2 MLL CRF-1 53 T3, Z 0O, SCID OBHERKF-X
ATIVABIGHRR M UA~DY ) =fRBRECBREBHTIANT, ANVT 2 A PXY
S=BLT MY A MY ARE LAKBRENE R EOMBPICRIEL TV,

" K

HEBRTAKERL VE#RENIKEKREA -7 L—T BB L, REEREEMLbOEZ<

T ZRAKAR bvicEh, BRERSETHS,

2TOWKKE M e v Mz oW TRERBITERE
ThTwa,
3. PXBYORADHAE

LR LI FBETEELEPXBTYAD
FEIX, AR Mo YR EICBEHFOESE N

MEISNTEZ )=V A=A TiTbhTW3 (¥ 1),
Zhix, SCID OBRERET I8 2 WEDR
BRRLRETII L EME LERETH . &
PRAERELY 525 L T, PXBRU A0
AML ERE Lk EHD (K 6) L LT h-Alb #
BB () kMo nTEd, LKL,
FERZBOLBOFAEHNMT THoTH 1AMIC
BIELI%EVWOIEEEZRLTWVD,
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Body Welght (g)

20-
n u,uﬂl”mmh

0 5 0 15 20 25 8
Age (Weeks)

6 PXBYIADKERE
108REEBTSL, 15 tOEBEL#IT 5,

4. PXBY ) RXDEBR~DFIHE

PXBw DRI, FERO-YRBLLTEE
RRBREEET L RTETHS, YUFTCHEHE
LTV ORBRBEOT 1D, HRURORE & 4
HBELORBE BIC>WTREDIY %iT 5, 5
BROBEIZONTIE, BERRKL LTR&RD, &
T, BB, ®EIRM, S5lps L—BRE 2RO
fibiz, ﬁ!&?ﬁwwﬁmw«rl)ﬁﬁéﬂf:&é‘»?ﬁ
BADEERE 2 ¥ ORBEREK bBRIRTX 3,
—RORBEBRIZOVWTI, 1BH UE £ 40
GE%ZLEE LTRE) DHRER, REHRE (28
ML Kb BW) bRETETHD, BERT
BREGRSOEE R, 2R/ ERERTEL b
DELT, MK, BH, RBLOE, BEBSICI
WA LUREORBATRTHS, =0
b, MK 10uL/g BW/1 week, BAH X 5uL/h,
RIX1.0mL/24 b, 21 1.5g/24 hRRBED B
ER2TVS, Zh by, —BRRRR R
wﬁrnmm.:.ro-cn#mumnma Lz
RoRMEhTNG, Ei, it R Y
R E WM SR PXB < ¥ X [S=10% o~ 8
fERE~OBY: Yy RIBREL BN LW
BT 3UNT LA L TE4ROLRPEERN ORR S

REELTW3, 28, YFTR, chb PXB =
¢x0ﬂmﬁ&®#mwomr.ﬁWK&ﬁtﬁ
BERTEFE  ZBEToTW 3,

HRITIE, PXB = & R OZMH0—ig 2 LT,
R = 3R BR S8 1 BB T 5 Ben Ry, Fregtdss
V& DA VA l:ob\fﬂﬂf%ﬁkﬁ%ﬁﬁ?‘%.

Emruhz, EXEMFEOBBICR T L b
DEF L BHZTF L < BfET3 EHIEERFR
SETHB, ZOHBFIZH T PXB - U 2T
FENDNL, PXBURFFRAOL b FF4mE
B MEKLREORGDRBBEIFLTVE S 2
Thd,

BEECIYFICB VW TEES NI PXB - v}
AD5%, 3uy FORRD FF—FMKE B
TEEShi= PXB= U ADFFMIZ ST, DNA
T VA (Affymetrix GeneChip® Human Genome
U133 plus 2.0 Array, 38,500 B=T % #EHF TRR) 2
RV RETFRBMTLERI L L = 2, PXB<
VARBADE FFRIRTI, S8BT La ITHEHR
SR MREFOO D, 0%iThE s RETF
DEBFWEBEh, Z05HB%IELT 28k
BFEONTII vy MNORRRITAE 23 (2 ‘
BRMERIZT1/2 X0 K&V @D bhipdoie,

t MARICREB L TO 33508705 b, X
BRMERICEBE T3, $IBREZESF -
7 B—AP450 (CYP) K& E N3 X BAHFET
&3 CYPIAL, 1A2, 2A6, 3A4, 3A5, 2C9, 2C8.
2C19, BXTr2D6 DRANMB A T3 p V. 101
B, TATE FEE v ¥ —BiionT L RER
WBEh T3 Y, ZD3b, CYP2A6, 3A4, 2C8
2C9, 2C19 B L TR 2D6 IL2WTik, PXB= D &
DR ER - THRELRERERT L
RREShTRY M, E&, CYP2A6, 2C19B X
T26 L2V Tit, FF—oREFSNhkL
BAONIMRELOBREB S TVE W,
BURRERE S WKIcoWTi, ZA7avB
WEMR (UGT), MEMMAME (SULT, CSTX
GTPST), TEFAMEGEE(NAT), A5 F
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o HABR (GSTB L UIMGST), 2 FA 48
% (COMT, PNMT, TPMT, GAMT, PEMT B X
VASMDIEENDZER S TROXERNHE
ERTVWRD 0, "hbOBREEEILF
#£n>5H, UGT2B7, SULTIAL, SULTIEL LT
NAT2 IZH5WTH, PXB U ADE#RE LR IC
o TERBERBELRT L bREESLTE
h 19 NAT2 OBERIEHIZ 2V TR FH— s
ORETFERIHETIEEADND FFr—ME
BREEBER TV, (L2HRZFEENMNIC
BT OWEBERO L Y AR S~z o TY,
ABC F 5 AR—%&—(ABCA), Solute carrier 7 7
. 29 —22(5LC22), AT =2V bT U RR—F—
(OATPYHZ OV T mRNA D HEIRARMRBE N T A1),
ZDXHiT, PXBYYAFBAOL MR T
i1, B¥OL VREFBIRZ VA2 BRREAL
THRELTWA I LBEBEINTEY, Fanz
AT 2EDAUMSTFORNEICI N TERICEDR
VY2 TCHHLEILDND, ERIT, v bTH
AEhTvwr3EERICEETAHEL LT,
Cefmetazole '” % Warfarin ¥+ ™ o {kpyEh#E (R 1,
R, FHBICHRE ST, b FFMBD
BRERERBLTVWA I LBARBEATWS, ¥k,
E FMERTRYMEERO 1oL LTRBEL R
TWIHEBRICOVTIE, PXB =7 X iT
Rifampicin ¥ 7 I Rifabutin # RB K & L%
- CYP3A4 O mRNA R E, 7/ RBEARBL
CE R REEREMT 2 Z L ARBEh T
3308 = b ORRRER, PXB v T AR
t PR TORMEEER ORI - IRtV T
FRTHHILERTT—FLELBND,
FFREMELIF TR, EXKPHERREMNIC
HBLAWITE > TRET 3 FFEER, b ok
BOMURCROERLMB R L2EEES LD
e®, PXBRURARGLHFLVY Y—2R0RBI
£oT, £ FCOFBEREZHE L FHCE
LB ENRTVWS, LAL, b FFlax
AZ2DARE, FRERBGIZHE->TERT<

EMBENIRETOND, 1 KB, PXBwv 2
TR wPA BRI > T AFMRICEENR
ELTWVWahd, BLETHMIEF AST R ALT
NEES®EEZRL, U A FMKERD
AST L ALT i3k MFRERRICHET 2 2 h &%l
BRLERTOIZLAARRRATHE (R2),

PXB= U AZFMBLTE MNFRIIR~DO % R
THRITIE, Thbo~URFREROGBIEER
OREEDON—ABREN L 2T 2, BBRWE
OEER% TR—E&ETORBBER OWB 2 R
THIERMEBHEE L > THREEFORELRE
TR EMRYELEIOND, 2581, PXBw
DABRGEFRLOBEEH DI, RERIH

%2 PXBYHYAOMBEELSYT—4&

- < B o i) + EREE
GOT/AST wm 437.2 = 504.8
GPT/ALT wn 280.8 = 280.2
GGT um 52.2 £ 24.0
CPK (0))) 275.4 = 134.8
LDH wn 1165.9 = 799.7
ALP wn 874.0 = 421.1
LAP u/m 86.6 =+ 28.6
CHE W 417.3 = 82.4
AMYL wn 977.3 = 363.3
BUN (mg/dL) 35.6 = 214
TCHO {mg/dL) 135.3 = 50.0
HDL-C (mg/dL) 313 =+ 152
TG (mg/dL) 96.9 + 37.3
TBiL (mg/dL) 0.7 0.4
DBIL (mg/dL) 01 00D
GLU (mg/dL) 1183 = 3%6.9
UA (mg/dL) 35+ 18
ALB (g/dL) 27+ 13
TP (g/dL) 49 04
CRE (mg/dL) 255.6 = 260.3
Ce {mg/dL), 101+ 1.2
P (mg/dL) 965+ 1.6
Mg (mg/dL) 2.6 + 0.9
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S5 BE0FRNEMLR, E3KBIIPXB
< U ADOHHTE BROBRD IFRIRORTH
v, HEMAER~YACARTIETHD, BE
T, FESERLEOBRICRERTMIMRK
P EE LTV B TTEBMERS TR E hTW3 %, PXB
2 AR ANTIOL S RIFE#OLTOERS
BRTACLEEHTHZ, RE, ReEdiR
EETHIERKAT A INMREREILT, PXB=
UAEHAWTE MFBREZRK L L b vay
I AOBEREDTWS, & MNFHBETOR
GFRAOELEEI, FREREYFHRCES
VAT AERBT LR LW,

1% 37 A VARG TOFIRIL, PXBw YR
DHEPUERRLRBRBEINTWBHTHS, b VT
HMBX AT ZARRFTIETR, Friv
DDA ERMRE T A BRI Ll o 7
RV THok®d, CRFRIALNVZ(HCV)B L
UBEFLVANA(HBV) D 2BHEOYA LRI
FREBRT I LBFEBTHY, Tt MNEET
FRISW TV IRBENDBBECEYNER SN
SRBPXBTUADBRRDT FAVF—T
RoTING,

HOVO=) 547 1b ¥ BRSETHENL:
HCVEBRPXB<= Y A EFALFIALT, HOVE
WETDHS Peg-IFNe-2a I L DB ELRE L
ERBROALE T IZRT, ZORBTIX, HCV
BB PXB = 7 AT, 30 u g/kgPDPeg-IFN a—2a % 1
B 2 EOBEC2 MR MR T&SE Liciic
2AMOHENM L BT e, FORE, Peg-IFNe-
2a DFRET L o TP D HCV RNA REFIT MR
MWL, BE5HTHRITIZMME HCV RNA REF
DERNPRBS i, HCVIBRPXB <= Y XEF)N
ZAVE HOV S REORMH Iz LTI, ¥#T
DWRM DHiz Myriocin (Serine palmitoyltransferase
inhibitor) ®, 17~ (dimethylaminoethylamino) ~17-deme~
thoxygeldanamycin (HSP30 inhibitor)*, DEBIO-025
(Cyclophilin inhibitor)®® % #M LA & RiT-HV\T
bEEShTws,

harg
§1o£+ns-
B
OE+08 -
B1oevos
108407
Etoz«m-
& 10E+05
= -0~ Control
D 10E+04
I -+ Peg-IFNov-2a ||
E10E+03.,.....‘.r~—.
5 12 35 -28 21 -4 7 0 7 14 21 28 35

(Day)
7 HOVEMRPXB TR ETIL T Peg-IFN 22 5B

Peg-TFN & ~2a {2 X Y % s HCV RNA B BE3dib 43,
&H : HCV %8, K : Peg-IFNa-Za 253811,

z - Control
£ 1oE+104~ Lamivudine 30 mg/kg QD

:5: 10E+08

[}
> 10E+05

% 10E+04 - -

E 10E+03 d-er ey 1
] -%3-56 40 42 -35-28-21-14 <7 0 7 14 21 28 35

]
(Day)

8 HBVEERFXBYDAETILTO Lamivudine ISt

Lamivudine {2 & ¥ ln %" HBV DNA RERMD T 3,
KHE : HBV %8, K : Lamivudine #5351

HBV O=x ) 547 C#BY & ¥ TR LEHBY
B PXB < U REFA%ZFMH LT, HBV IGRET
& % Lamivudine ~DE {4 3 BERE L - BRBR O 5 2 X
8ILiRY. ZORRTIX, Lamivudine ® 30 mg/kg
1R 1EoSEC2EMEEEOERE Likic 2
BMOREXMEZRITE, TORKR, Lamivodine
#8EIT X o Thi¥hD HBV DNA RE BN
¥HL, BERTHRIIMMNP HBV DNA REHXHE
SHITEM L, HBV B PXB = 7 AT MIT
¥ 2D Lamivudine ORI IZBI L T, Y#LTO
MM OMIT, Lamivudine S HBV 2 B & ¥ 7
PXB ¥ ¥ A T Lamivudine D #i HBV 2R BT
THILRMBEhTNE®,
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5.

BhYIc

t MR RDIDOFH LY V-2 L LT,
b MR X T U X 3R 2R RSB TRE
¥ EFTV 3, 4%, BIRDOwPA/SCID <= ¥ 2
BWEDBNL O ORIER, PXB* U A0OHERE
DRFIZTER T~ HRBEEZRT TV E 0 &
ELXTWE,
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Abstract Results Overall survival rates at 3, 5, and 10 years were
Background/purpose  Although many factors related tothe ~ 89.5, 79.6, and 56.1%, respectively. The significant inde-
tumor or the hepatic functional reserve may affect the out-  pendent predictors for overall survival included hepatitis C
come of partial hepatectomy for hepatocellular carcinoma  virus infection, liver cirrhosis, and prolonged prothrombin
(HCCO), these factors have not yet been intensively investi- activity. Disease-free survival rates at 3, 5, and 10 years

gated in patients with solitary HCC. The purpose of thisstudy ~ were 51.7, 41.1, and 20.4%, respectively. The significant
is to determine the clinicopathological factors influencing the  independent predictors for disease-free survival included
long-term outcomes of partial hepatectomy for solitary HCC.  elevated levels of aspartate amino transferase, decreased
Methods Data on 266 consecutive patients with a solitary ~ platelet counts, presence of liver cirrhosis, and prolonged
HCC who underwent curative hepatectomy between 1997  prothrombin activity. Tumor-related factors such as tumor
and 2006 were analyzed with regard to prognosis. size and microscopic vascular invasion were not significant

predictors of overall or disease-free survival.
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term survival. However, the long-term survival rate remains
unsatisfactory, mainly because of the high incidence of
recurrence and metastasis after partial hepatectomy [2].

Several prognostic factors that negatively influence the
outcomes of patients with HCC who undergo partial hep-
atectomy have been reported [3, 4]. They include the
presence of cirrhosis, hepatitis C virus (HCV) infection,
large tumors, bilobar distribution, multiple lesions, vascu-
lar invasion, pathological tumor-node—metastasis (pTNM)
stage, surgical margin, high alpha-fetoprotein (AFP) level,
and tumor differentiation [5, 6]. Although several tumor-
related factors such as tumor size and microvascular
invasion are recognized as significant adverse prognostic
factors, it is still controversial whether these factors inde-
pendently long-term  outcomes of curative
resection of a solitary HCC [7-9]. The purpose of this
study was to determine the clinicopathological factors
influencing the long-term outcomes of solitary HCC in
patients undergoing curative hepatectomy.

influence

Materials and methods
Patients

Between January 1997 and December 2006, 496 consecu-
tive patients with primary HCC underwent hepatectomies
in our hospital. We defined solitary HCC as a single tumor,
without macroscopic vascular invasion and without distant
metastasis, based on radiological imaging prior to surgery.
Macroscopic vascular invasion was defined as a tumor
invasion or a tumor thrombus in the vessels visible on
radiological imaging prior to surgery. Microscopic vascular
invasion was defined as a tumor invasion or a tumor
thrombus in the vessels visible only on microscopy. We
excluded 224 patients with multiple tumors, 1 with mac-
roscopic vascular invasion, 3 with distant metastases, and 2
undergoing hepatectomies with intraoperative ablation
therapy. Finally, 266 patients with a solitary HCC were
enrolled in this retrospective study.

The patients’ characteristics are shown in Table [.
A total of 182 patients (68.4%) were positive for HCV
infection, 232 (87.2%) had viral hepatitis, and 259 (97.3%)
had chronic liver discase.

Clinicopathological variables for age, gender, presence
of viral hepatitis B and C, presence of diabetes mellitus,
preoperative transarterial chemoembolization, preoperative
liver function tests, Child-Pugh class, preoperative AFP
and des-gamma-carboxy prothrombin (DCP) levels, types
of hepatectomy, tumor characteristics according to the
Liver Cancer Study Groups of Japan, and pathological
findings of the resected specimen were obtained and ana-
lyzed [10]. Liver cirrhosis, microscopic vascular invasion,
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Table 1 Patients’ characteristics (n = 266)

Variables Number of patients (%)

Age (years)® 653 £ 9.7 (23-86)

Gender
Male 186 (69.9)
Female 80 (30.1)
Serology of viral hepatitis
HBV only 50 (18.8)
HCV only 177 (66.5)
HBV 4 HCV 5(1.9)
No infection 34 (12.8)
Child-Pugh classification
A 236 (88.7)
B 30 (11.3)
Background liver status
Normal liver 2 (0.8)
Chronic hepatitis or liver fibrosis 148 (55.6)
Liver cirrhosis i1 41.7)
Unknown 5(1.9)

Tumor size (mm)* 31.3 4+ 18.6 (6-125)

Type of hepatectomy

Limited resection 156 (58.6)
Segmentectomy 68 (25.6)
Sectionectomy 24 (9.0)
Hemihepatectomy 18 (6.8)

? Mean =+ SD (range)

and intrahepatic metastasis were obtained by histological
examination of resected specimens. Experimental protocols
were approved by the institutional review commiltee and
met the guidelines of responsible governmental agency.

Hepatectomy

The indications for partial hepatectomy have been previ-
ously described [ 1 1]. The type of hepatectomy was decided
on the basis of liver functional reserve and location of the
tumor. Liver functional reserve was assessed on the basis of
the Child-Pugh classification and the indocyanine green
retention rate at 15 min (ICG-R15) [12]. Child-Pugh class C
was regarded as a contraindication for partial hepatectomy.
Types of hepatectomy were defined as follows: limited
resection, a resection of less than 1 segment according to
Couinaud’s segmentation; segmentectomy, a resection of 1
segment according to Couinaud’s segmentation; sectionec-
tomy, a resection of 1 of the 4 sections (lateral, medial,
anterior, or posterior) of the liver; and hemihepatectomy, a
resection of the right or left hemiliver, according to the
Brisbane 2000 terminology [13, 1{]. The types of hepatec-
tomy were selected as follows. If liver function permitted,
anatomical resection (segmentectomy, sectionectomy, or
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hemihepatectomy) was performed. In patients with insuffi-
cient hepatic functional reserve, limited resection was per-
formed. For example, right hemihepatectomy could be
tolerated if the ICG-R 15 value was in the normal range. One-
third of the liver parenchyma could be resected for patients
with an ICG-R15 value between 10 and 19%. Segmentec-
tomy could be tolerated by patients with an ICG-R15 value
between 20 and 29%, and limited resection was indicated for
patients with an ICG-R 15 value of 30% or more. The types of
hepatectomy performed are shown in Table 1.

Follow-up

The follow-up evaluation after surgery consisted of clinical
physical examinations, blood chemistry tests, and measure-
ments of the levels of tumor markers, including AFP and
DCP, every month for 2 years. After 2 years, the patients
were assessed every 3 months. Patients were examined by
ultrasonography every 3 months and by computed tomog-
raphy every 6 months. When recurrence was indicated by
any of these examinations, the patients underwent hepatic
angiography. If all recurrent tumors could be resected within
the hepatic functional reserve, repeat hepatectomy was
indicated. If they could not be resected within the hepatic
functional reserve, the patients underwent percutaneous
radiofrequency ablation or transarterial chemoembolization
therapy. The median follow-up period for survivors was
45.2 months (range 1-120 months).

Statistical analysis

Overall survival rates and disease-free survival rates were
calculated using the Kaplan—Meier method and were com-
pared using the log-rank test. Disease-free survival rates
were calculated by considering any deaths or recurrences as
an event. The continuous variables were dichotomized
based on the receiver operating characteristic curve analysis
[15]. Independent prognostic factors were assessed using
the multivariate Cox proportional hazards model among the
variables found to be significant by univariate analysis.
Statistical significance was defined as a p value less than
0.05. All statistical analyses were performed using SPSS
13.0 for Windows (SPSS Inc., Chicago, IL, USA).

Results

No patient died within 1 month after partial hepatectomy,
although 2 patients died of liver failure during the initial
hospital stay (in-hospital mortality rate 0.8%). At the time
of the last follow-up examination, 79 of 266 patients had
died, and the causes of deaths were cancer progression in
38 patients (14.3%), liver failure in 12 patients (4.5%),
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Fig. 1 The overall (a) and disease-free (b) survival curves of 266
patients with a solitary HCC after partial hepatectomy

bleeding from the gastrointestinal tract in 4 patients (1.5%),
and other diseases in 25 patients (9.4%). The cumulative
overall survival rates at 3, 5, and 10 years after partial
hepatectomy were 89.5, 79.6, and 56.1%, respectively. The
corresponding discase-free survival rates were 51.7, 41.1,
and 20.4%, respectively (Fig. [).

Table 2 shows a summary of the results of the univariate
analyses for overall survival rates and disease-free survival
rates according to the clinicopathological factors. HCV
infection (p = 0.003), a platelet count of <100 x 10*/mm’*
(p = 0.001), prothrombin activity of <80% (p = 0.001), an
aspartate aminotransferase (AST) level of =50 IU/I
(p = 0.002), an albumin level of <3.5 g/dl (p < 0.001), an
ICG-R150f>20% (p < 0.001), an AFP level of >100 ng/ml
(p = 0.004), a limited resection (p = 0.011), and the pres-
ence of cirrhosis in the background liver (p < 0.001) were
significant adverse prognostic factors for overall survival. In
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Table 2 Overall and disease-free survival rates according to clinicopathological factors

Qverall survival (%)

Disease-free survival (%)

3-year 5-year p value 3-year 5-year p value
All cases (n = 266) 895 79.6 - 51.7 41.1 -
Age (years) 0.564 0.336
<65 (n = 102) 89.1 824 534 43.7
>65 (n = 164) 89.7 7117 50.5 39.1
Gender 0.10t 0.647
Male (n = 186} 89.8 833 529 412
Female (n = 80) 88.8 69.4 494 41.6
HCV infection 0.003 0.034
Negative (n = 84) 92.2 88.2 61.2 477
Positive (n = 182) 88.0 75.3 46.9 37.8
Diabetes mellitus 0.552 0.627
No (n = 188) 88.3 78.7 534 429
Yes (n = 72) 92.0 83.8 48.8 40.2
Preoperative TACE 0.526 0417
No (n = 121) 90.4 80.9 50.7 44.1
Yes (n = 145} 88.5 78.5 522 39.2
Platelet count (x 10%/m>) 0.001 <0.001
<100 (n = 95) 859 65.8 394 27.1
>100 (n = 171) 914 86.5 58.3 484
Prothrombin activity (%) 0.001 0.004
<80 (n = 99) 81.8 71.2 42.0 314
>80 (n = 167) 94.7 859 577 48.1
Total bilirubin level (mg/dl) 0.555 0.196
<1.0 (n = 182) 88.5 81.6 534 431
>1.0 (n = 84) 91.2 75.6 48.1 36.9
AST (IU/L) 0.002 <0.001
<50 (n = 181) 89.9 843 59.5 492
>50 (n = 85) 88.6 68.6 333 226
ALT (IU/1) 0.077 0.023
<50 (n = 174) 88.5 82.0 57.6 449
>50 (n = 92) 91.2 75.3 41.0 34.1
Albumin level (g/dl) <0.001 0.024
<35 (n =357 77.2 64.3 39.2 29.1
>3.5 (n = 209) 92.8 83.8 55.1 444
ICG-R (%) <0.001 0.007
<20 (n = 170) 93.1 859 517 45.2
>20 (n = 96) 82.9 68.1 41.0 339
Child-Pugh 0.108 0.233
A (n = 236) 89.9 80.3 533 429
B (n =30) 85.7 749 38.2 27.3
AFP (ng/ml) 0.004 0.426
<100 (n = 185) 92.6 86.8 54.5 41.1
>100 (n = 81) 829 64.9 45.6 41.5
DCP (mAU/ml) 0.115 0.054
<100 (n = 166) 88.6 77.2 46.0 36.5
>100 (n = 98) 91.0 83.6 60.2 47.6
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Table 2 continued

Overall survival (%)

Disease-free survival (%)

3-year S-year p value 3-year S-year p value
Type of hepatectomy 0.011 0.044
Limited resection (n = 156) 87.8 76.7 48.3 359
Segmentectomy or more (n = 110) 91.7 83.5 56.4 484
Tumor size (mm) 0.345 0.965
<30 (n = 149) 91.0 82.5 534 414
>30 (n = 117) 87.7 76.2 49.6 40.8
Tumor size (mm) 0.411 0.068
<50 (n = 230) 89.7 79.7 489 39.6
=350 (n = 36) 88.5 78.7 62.5 528
Tumor differentiation 0.522 0.202
Well or moderately (n = 215) 89.5 79.0 51.4 41.0
Poorly (n = 29) 81.5 69.1 41.0 293
Microscopic vascular invasion 0.221 0.714
Negative (n = 200) 91.6 81.2 51.1 40.7
Positive (n — 66) 83.3 744 522 41.6
Intrahepatic metastasis 0.220 0.921
Negative (# = 245) 89.1 80.6 519 40.6
Positive (n = 17) 94.1 70.6 489 48.9
Background liver <0.001 <0.001
No cirrhosis (n = 150) 97.0 903 578 50.5
Cirrhosis (n = 111) 79.7 64.8 43.0 276
Surgical margin (mm} 0.940 0.410
<5 (n = 164) 88.2 80.6 50.0 393
>5 (n = 102) 91.7 78.2 54.5 44.0

TACE transcatheter arterial chemoembolization

contrast, DCP, wmor size, tumor differentiation, micro-
scopic vascular invasion, and intrahepatic metastasis did not
significantly influence overall survival. Furthermore, HCV
infection (p = 0.034), a platelet count of <100 x 10*/mm’
{(p < 0.001), prothrombin activity of <80% (p = 0.004), an
AST level of =50 1U/l (p < 0.001), an alanine aminotrans-
ferase (ALT) level of =50 IU/ (p = 0.023), an albumin
level of <3.5 g/dl (p = 0.024), an ICG-R15 of =20%
(p = 0.007), limited resection (p = 0.044), and the presence
of cirrhosis in the background liver (p < 0.001) were sig-
nificant adverse prognostic factors for disease-free survival.
In contrast, AFP, DCP, tumor size, tumor differentiation,
microscopic vascular invasion, and intrahepatic metastasis
did not significantly influence disease-free survival. The
cut-off value of 3 cm in tumor size was selected based on the
receiver operating characteristic curve analysis. Even if the
cut-off value of 5 cm had been selected, tumor size did not
affect the overall and disease-free survival of the patients
with solitary HCC.

Multivariate analysis for overall survival rates after
partial hepatectomy revealed that HCV infection

(p = 0.002), the presence of cirrhosis in the background
liver (p < 0.001), and a prothrombin activity of <80%
(p = 0.006) were independent factors related to poor
overall survival rates (Table 3). Figure 2 shows the overall
survival curves stratified with a number of adverse prog-
nostic factors for overall survival. The overall survival
rates of patients with 3 adverse prognostic factors were
significantly lower than those of patients with 2 or fewer of
these factors. Furthermore, the overall survival rates of
patients with 2 prognostic factors were significantly lower
than those of patients with 1 factor.

Multivariate analysis for disease-free survival rates after
partial hepatectomy revealed that an AST level of =50 1U/1
(p = 0.001), a platelet count of <100 x 10%/mm’
(p = 0.041), the presence of cirrhosis in the background
liver (p = 0.040), and a prothrombin activity of <80%
(p = 0.049) were independent factors related to poor dis-
ease-free survival rates (Table 3). Figure 3 shows the dis-
case-free survival curves stratified with the number of
adverse prognostic factors for discase-free survival. The
disease-free survival rates of patients with 4 adverse
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Table 3 Results of multivariate analysis for survival rates after partial hepatectomy

Variables Beta value SE p value Relative risk 95% confidence interval
Overall survival
HCV infection 1.242 0.408 0.002 3462 1.557-7.698
Liver cirrhosis 1.224 0.305 <0.001 3402 1.871-6.188
Prothrombin activity <80% 0.830 0.300 0.006 2.294 1.275-4.126
Disease-free survival
AST >50 TU/ 0.597 0.177 0.001 1.817 1.285-2.569
Platelet count <100 x 10*/m? 0.389 0.190 0.041 1.476 1.016-2.142
Liver cirrhosis 0.381 0.186 0.040 1.464 1.017-2.018
Prothrombin activity <80% 0.342 0.174 0.049 1.408 1.002-1.978
prognostic factor  p value
100 100 - Ovs1 0.770
z | T prognostic factor 0 (n=40) gvsg 80-001
13 vs 001
=~ ‘- o Ovs4 <0.001
,@ 80 - : prognostic factor 1 (n=94) < 1vs2 0.001
© 4+ H g 80 1vs3 0.008
= X ""__. a&- 1vs4 <0.001
P i 2vs3 0.843
E 60 O & 2vs4 <0.001
2 prognostic factor 2 (n=86} Z 60 3vs4 0.001
= : = prognostic factor 1 (n=69)
© v : a
o “ ;
> 40 : EL-3 0]
(o] g 40
Q prognostic factorp value d)
= ovs 1 0.691 a
S 20 Ovs2 0.188 [0}
g Ovs3 <0.001 SELIEN E 204 0 =N "
5 : z:g :8%1 prognostic factor 3 (n=41) : prognastic ac.tlorz (n=54)
o 2vs3 <0.001 " prognostic factor 3 (n=46)
0 prognostic factor 4 (n=18)
0 i 2 3 4 5 6 7 8 9 10

Years after hepatectomy

Fig. 2 Comparison of the cumulative overall survival curves strat-
ified with a number of adverse prognostic factors (HCV infection,
liver cirrhosis, and prothrombin activity of <80%)

prognostic factors were significantly lower than those of
patients with 3 or fewer of these factors. Furthermore, the
disease-free survival rates of patients with 2 or 3 prognostic
factors were significantly lower than those of patients with
none or 1 of these factors.

To evaluate whether the types of hepatectomy were
influenced by tumor-related factors, we compared patients
with limited resection to those with segmentectomy or
more, according to clinicopathological factors (Table 4).
By univariate analysis, the patients who underwent seg-
mentectomy or more had lower rates of HCV infection,
higher platelet counts, higher prothrombin activity, lower
ICG-R15 values, higher rates of Child—Pugh class A,
higher AFP levels, higher DCP levels, larger tumors,
higher rates of microscopic vascular invasion, and lower
rates of liver cirrhosis compared to those who under-
went limited resection. By multivariate analysis, the
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Fig. 3 Comparison of the disease-free survival curves stratified with
anumber of adverse prognostic factors (AST >50 [U/I, platelet count
<100 x 10*/m? liver cirrhosis, and prothrombin activity <80%)

independent factors affecting the selection of the hepatic
resectional procedure were prothrombin activity, ICG-R15
value, AFP level, tumor size, and presence of liver
cirrhosis.

We further determined the type of recurrence and the
main therapeutic modality for recurrence according to
number of adverse prognostic factors, including HCV
infection, liver cirrhosis, and prothrombin activity of <80%
(Table 5). At the time of the last follow-up, 134 of 266
patients showed tumor recurrence. In patients having more
adverse prognostic factors, tumor recurrence occurred
more frequently. Among the patients with tumor recur-
rence, there was no significant difference in the type of
recurrence according to the number of adverse prognostic
factors (p = 0.415). Meanwhile, patients with multiple
adverse prognostic factors infrequently underwent repeat
hepatectomy for intrahepatic recurrence (p = 0.022).
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Table 4 Comparison of the types of hepatectomy according to clinicopathological factors

Univariate analysis

Multivariate analysis

Limited resection Segmentectomy or more p value

Relative risk  95% confidence interval p value

All cases (n = 266) 156 110 -

Age (years) 0.523
<65 (n = 102) 57 45
>65 (n = 164) 99 635

Gender 0.509
Male (n = 186) 107 79
Female (n = 80) 49 31

HCYV infection 0.007
Negative (n = 84) 39 45
Positive (» = 182) 117 65

Diabetes mellitus 0.325
No (r = 188) 106 82
Yes (n = 72) 46 26

Preoperative TACE 0.321
No (r = 121) 75 46
Yes (n = 145) 81 64

Platelet count (x10%/m®) <0.001
<100 (n = 95) 71 24
>100 (n = 171) 85 86

Prothrombin activity (%) 0.014 1.941 1.019-3.697 0.044
<80 (r = 99) 68 31
>80 (n = 167) 88 79

Total bilirubin level (mg/dl} 0.082
<1.0 (n = 182) 100 82
>1.0 (n = 84) 56 28

AST (IUA) 0.062
<50 (n = 181) 99 82
>50 (n = 85) 57 28

ALT (UM 0.795
<50 (n = 174) 101 73
>50 (n =92) 55 37

Albumin level (g/dl) 0.293
<35®n=57 37 20
>3.5 (n = 209) 119 90

ICG-R (%) <0.001 3.632 1.837-7.183 <0.001
<20 (n = 170} 80 90
>20 (r = 96) 76 20

Child-Pugh 0.017
A (n = 236) 132 104
B (n = 30) 24 6

AFP (ng/ml) 0.015 3.034 1.578-5.832 0.001
<100 (n = 185) 118 67
>100 (n = 81) 38 43

DCP (mAU/ml) <0.001
<100 (n = 166) 112 54
>100 (n = 98) 43 55
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Table 4 continued

Univariate analysis

Multivariate analysis

Limited resection Segmentectomy or more p value Relative risk 95% confidence interval p value
Tumor size (mm) <0.001 3.768 2.087-6.802 <0.001
<30 (n = 149) 106 43
>30 (r = 117) 50 67
Tumor differentiation 0.070
Well or moderately (n = 215) 130 85
Poorly (n = 29) 12 17
Microscopic vascular invasion 0.001
Negative (n = 200} 129 71
Positive (n = 66) 27 29
Intrahepatic metastasis 1.000
Negative (n = 245) 143 102
Positive (n = 17) 10 7
Background liver <0.001 2.438 1.293-4.598 0.006
No cirthosis ( = 150} 71 79
Cirrhosis (n = 111) 84 27
Surgical margin (mm) 0.898
<5 (n = 164) 97 67
>5(n = 102) 59 43

TACE transcatheter arterial chemoembolization

Table 5 The type of recurrence and the main therapeutic modality for recurrence according to the number of adverse prognostic factors

Variables Number of adverse prognostic factors p value
0 1 2 3
Case 40 94 86 41
Recurrence 21 (52.5) 34 (36.2) 49 (57.0) 30 (73.2) <0.001
Type of recurrence 0415
Intrahepatic solitary 7 (33.3) 20 (58.8) 28 (57.1) 16 (53.3)
Intrahepatic multiple 9 (429 8 (23.5) 16 (32.6) 8 (26.7)
Extrahepatic recurrence 5(23.8) 6 (17.7) 5(10.2) 6 (20.0)
Main therapeutic modality 0.022
Repeat hepatectomy 6 (28.6) 18 (52.9) 14 (28.6) 5167
Liver transplantation 0 0 0 2 (6.7)
Radiofrequency zblation 4 (19.1) 4 (11.8) 17 34.7) 4 (13.3)
TACE 8 (38.1) 6 (17.7) 12 (24.5) 11 (36.7)
Systemic chemotherapy 2(9.5) 1 (2.9) 12.0) 1(33)
Others 1(4.8) 5(14.7) 5(10.2) 7 (23.3)

TACE transcatheter arterial chemoembolization
“ Adverse prognostic factors: HCV infection, liver cirrhosis, prothrombin activity of <80%

Discussion

Although several previous studies have reported the pre-
dictive factors affecting surgical outcomes in patients with
resectable HCC, few studies have reported the outcomes in
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patients with a solitary HCC [7-9]. The present study
showed that in patients with a solitary HCC the prognosis
after curative hepatectomy depends on the background
liver status and is independent of tumor factors. The
adverse prognostic factors affecting these patients’ overall
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survival rates were HCV infection, liver cirthosis, and
prolonged prothrombin activity. Furthermore, the adverse
prognostic factors affecting their disease-{ree survival rates
were a high AST level, decreased platelet count, liver
cirrhosis, and prolonged prothrombin activity. Patients with
more of these adverse prognostic factors had worse overall
and disease-free survival rates. In addition, the prognosis of
patients with well-preserved liver function after partial
hepatectomy of a solitary HCC was extremely good. These
findings confirm the importance of hepatic functional
reserve and sustained hepatitis activity in the outcomes of
patients after partial hepatectomy.

In general, the prognosis of patients with HCC is
influenced by factors related to the background liver and
the tumor [3]. It is well known that recurrence after the
initial treatment of HCC is caused by multicentric occur-
rence and intrahepatic metastasis [16]. It was reported that
multicentric occurrence was more {requently observed in
patients with a poor hepatic functional reserve [17].
Bilimoria et al. [1X] reported that the presence of moderate
to severe fibrosis/cirrhosis was the most important pre-
dictor of death, overshadowing all other tumor factors.
Wayne et al. [19] reported that the fibrosis score, Ed-
mondson—Steiner grade, and Child-Pugh score were sig-
nificant predictors of survival after resection in a cohort of
patients undergoing resection for small HCCs. In addition,
the incidence of multicentric recurrences was grealer in
HCV-positive patients than in hepatitis B virus-positive
patients |20, 21]. Thus, the prognosis of patients with
HCC after partial hepatectomy is influenced by poor
hepatic functional reserve probably due to fibrosis or cir-
rthosis, especially in the case of patients with HCV
infection. Additionally, the preoperative AST level was
identified as an adverse prognostic factor for the disease-
free survival rate in this study. There are several reports
suggesting that active inflammation in the nontumoral
liver is an independent risk factor for intrahepatic recur-
rence [22]. It has been reported that the elevation of pre-
operative liver enzymes may be a factor that affects
intrahepatic recurrence, which is more likely to originate
from metachronous carcinogenesis [23]. Tarao et al. [24]
reported a close association between inflammatory necro-
sis and rapid recurrence in hepatectomized patients with
HCC who had HCV-associated cirrhosis. Thus, inflam-
mation of the nontumoral liver may also influence multi-
centric carcinogenesis. In this study, all of the factors that
were identified as adverse prognostic factors for overall
and disease-free survival rates reflected the background
liver status.

Several tumor-related factors that negatively influence
the outcomes of patients with HCC who have undergone
partial hepatectomy have been reported. They include
tumor size, tumor number, vascular invasion, and pTNM

stage [S, 25]. Although tumor size is recognized as one of
the significant adverse prognostic factors, it remains con-
troversial whether larger tumors solely influence the out-
come after curative hepatectomy in patients with solitary
HCCs. Several reports indicated that a larger tumor resul-
ted in poorer survival rates [26-25]. Yeh et al. [6] reported
that significant indicators of adverse prognosis in patients
with HCC and cirrhosis included an elevated alkaline
phosphatase value, a tumor size of >2 cm, the presence of
satellite lesions, and vascular invasion. Pawlik et al. |29]
reported that tumor size predicted microvascular invasion
and advanced histological grade. Tsai et al. [30] reported
that macroscopic and microscopic venous invasion, surgi-
cal margin, ICG-R15, and tumor size and number were
significant predictors of postresectional survival. They
concluded that the larger the size of the tumor, the higher
the incidence of venous invasion. However, some authors
have reported that tumor size did not influence the post-
operative outcome [31-33]. Liau et al. [31] reported that
overall and disease-free survival of patients with HCCs that
were >10 cm in diameter were similar to those of patients
with HCCs of <5 cm in diameter. Vauthey et al. [32]
proposed a simplified staging for HCCs in which they
classified a single HCC without vascular invasion as sT1
because tumor size had no effect on survival in patients
with a single HCC and no vascular invasion. More
recently, Yang et al. [33] reported a specific subtype of
HCC, which is large in size but exhibits a low invasive and
metastatic potential and a good outcome after resection.
They categorized these tumors as solitary, large HCCs,
which grow expansively within an intact capsule or
pseudocapsule. The reason for this conflict might be the
fact that most reports included larger tumors with macro-
scopic vascular invasion. In the present study, we demon-
strated that tumor-related factors do not influence the
prognosis of solitary HCC after curative partial hepatec-
tomy in patients who did not show macroscopic vascular
invasion. Thus, tumor-related factors other than macro-
scopic vascular invasion were not adverse prognostic fac-
tors in patients with solitary HCC, although our results
might be influenced by the biased study population, i.c. the
high proportion of patients infected with HCV in our series.

In the present study, limited resection was one of the
significant adverse prognostic factors for overall and dis-
ease-free survivals by using univariate analysis. It might
suggest that the selection of types of hepatectomy could be
influenced by tumor-related factors. To evaluate whether
the types of hepatectomy was influenced by tumor-related
factors, we compared patients with limited resection to
those with segmentectomy or more, according to clinico-
pathological factors. The independent factors affecting the
selection of hepatic resectional procedure were prothrom-
bin activity, ICG-R15 value, AFP level, tumor size, and
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presence of liver cirrhosis. In our institution, the types of
hepatectomy were determined on the basis of liver func-
tional reserve and location of the tumor. Although tumor-
related factors were in theory not considered to determine
the hepatic resectional procedure, we could not exclude the
possibility that the tumor size and AFP level influenced the
types of hepatectomy selected. The patients who underwent
segmentectomy or more had more unfavorable tumor-
related factors such as a larger tumor or a higher AFP level
compared with those who underwent limited resection.
Meanwhile, compared with those who underwent limited
resection, patients who underwent segmentectomy or more
had more favorable liver-related factors, such as higher
prothrombin activity, a lower ICG-R15 value, and the
absence of liver cirrhosis. Despite unfavorable tumor-
related factors, the patients who underwent segmentectomy
or more showed higher overall and disease-free survival
than those who underwent limited resection. These findings
may be attributable to the fact that the patients who
underwent segmentectomy or more had more favorable
liver-related factors than those who underwent limited
resection. Therefore, we concluded that although tumor-
related factors might affect the selection of the types of
hepatectomy, they do not influence the prognosis of soli-
tary HCC after curative partial hepatectomy. Additionally,
as determined by multivariate analysis, the types of hepa-
tectomy were not found to be independent prognostic
factors for either overall or disease-free survival.

We also demonstrated that the background liver status is
the major factor limiting the long-term outcome after
partial hepatectomy of solitary HCC. If recurrence occur-
red, the patients with adverse liver-related factors tended to
undergo nonsurgical therapy for recurrent tumor, such as
radiofrequency ablation or transcatheter arterial chemo-
embolization. This observation may be due to the thera-
peutic difficulty of the recurrent tumor. If the patients with
a solitary HCC have several adverse prognostic factors
such as HCV infection, liver cirrhosis, and prolonged
prothrombin activity, they may benefit from liver trans-
plantation rather than partial hepatectomy as the treatment
for HCC. However, donor organ availability is unfortu-
nately limited in Japan.

In conclusion, the long-term prognosis of patients with a
solitary HCC who undergo curative partial hepatectomy
mainly depends on the background liver status and not on
tumor-related factors; this suggests that hepatectomy pro-
vides a significant therapeutic benefit. The postoperative
prognosis of patients with a solitary HCC and well-pre-
served liver function is extremely good, irrespective of the
tumor size. Thus, if the hepatic functional reserve is within
the permissible range, partial hepatectomy should be con-
sidered as the treatment of choice for patients with a soli-
tary HCC.
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