KR 7 F ¥ OERS AR

£1 EMESRBEORTESE

PAMBICRENCRST 5 THiltk (2 0—>) 2RE LR, 2AMIBEED DNARBRIA 77 ) —DX
7V —=v7 ((DNARRZu—=r7#) (MAGE iE7)

PACERET 2EAONABERRHEDONRTF FEER L TZRINT S CD8 Btk 5 —T MO KE %
BETAFE (V-4 2809 —#)

HABEOLEFONEHIRIgG 2FALYZ, PAMBEED DNAREITATIV—DRAI Y —=V >
(SEREX #) (NY-ESO-1, HSP105 iZ7*) )

cDNAXA 707 VAR LD, MIEFRAOMMIEEM TR %O FHIE L 7= AR ERORE
L, TORBEHEOMIT (GPC3 IE2) )

1

r

3

<

4

REHER QOEBATF FHE, OFARET - PAWHRETED OFAKEEEEE ©
VAR TREEAIERL CVRI2EEE, 2EPBTONLY, ZOREREL LTRLICRT
4OFEITONL, CTHRLBHEINAHEIL, LHIRT LB ICH~ OFAMKS L UE
AR TIRRERY DRBES N7 testis CRESE, 2H), JIB, MBOIMCRBETIHERT,
ErDRXT )= THESNRADOFILR MAGE, SEREX (serological identification of
antigens by recombinant expression cloning) THE &7z NY-ESO-1 2*0#EH % CTHET
Hbo

2.4 THRICEKUBEShIFABRRENTF FORRHEE HLA SR EZZR L EDPADSR
352

MED XS 2 FETHES Nz ATUERD, HSAEGHRE LB 60520121k Z0HE
BRONRTF FTHELZ CIL A, PAMBEDHLAZ SAISFIRETHIARTFF
ERBLTPUAMBEEEET 2 L2EBALRTNEIR L%V, HLAZ 7 XA I5FICHET
HRTFFRBEEIZVLI0BEDOT I /B, 5% ), HLA DS BMICHE L TELT 5,
ENENDI FALGFIIHETIRTF FOBEEF—71RIZZbIoTHY, bhbh
A4 Y5 =%y bETHA MCT 27 A LTHED 7 I BEFZAHT 272 CHEICH
WOHLAZ ZAIHFICRHEETHRTF FEFHTHZ LA TE S (http//bimas.dert.nih.
gov/molbio/hla_bind/) . EBEALKIHEET 20 L) i3, T2 MR RMA-SHIE% A7 v
A THRTE 2%,

FCREATI HLA-A2 DBEFB VI L, A5 ) —VYOBRENSE VI LR YOBHICLY
BAEMIERTF FE LT, BETTIIAT ) = HED HLA-A2 WHRED b O E B2
HZLRAZEERTVS, BRATSH HLA-A2 OHEHEIL 40% & WEBHE V25, HLA-A 5F D
PTHARANCRSHENB VO 60%% 55 HLA-A24 Thb, ¥Hb oo TWRWEAR
ANF15% Lawvive LadtoT, bUbhHFRARLIZLI %, 13EALDNABEDONAIL
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BE5E BATIFV

BUTHRAL TV APAMEICE LT, HLA-A24 & 5\ i3-A2 RO D AEMRTIR AT
FREABTAILICEY, ZLOARADFABRELRREL L2RTF F7 7 F ¥ LHRME
(DC) Y7 Fv, 5121 CTL OETFRERER EORBERENTRE RS EERXON L,

2.5 HAISRIIHE Glypican-3 (GPC3) & HSP105 DRE
2.5.1 cDNA ¥4 Z/0O7 LA #@4fiic & 3 FFiifas AERHE, GPC3 DRE

biubiuL, FKERF - & L7/ Ay 5 — ORHMEIE : ORFAFEICLY), DNA<
A707 V4 %FA Lk 2 FEEE B 5RETORMERA (HCC) LEFMBCBITLE
BRHF— 2 2T, EROBEEFATEE LTS EDb L HCCHRILFRIAME
BHE Y LT GPC3 #AELEYs ¥ AEFIVT GPC3 B AEMMEL LTHHEHATH S
ZYREHEL, <A GPC3 #MA L7 ES MBS BB OBES R bR L7 O &
5z, b b HLA-A2, A2412k Y %5 —THRICIR SIS GPC3 X7 F FERAELL,
2.5.2 K AD SEREX I & WEIEL 7z HSP105

HAMBEED cDNA 54 75 ) — 4 KBHEICERA L L, ZORAKEEEOMEH OHH*
AHUR [GHETAZ ) —= ¥ 735 SEREX B2 & ) 15 K OB ATROBHHPRES T
W2, HSP105 it b bNHEEL-ED THAROBVHFAKRERTETH), BLALD
KIBAA, Lith, BAEAZIRLD, KHENA, FEFA, EFA, BREA, 2735
LHARHEATEREL TV S, EFARTHERAL TV 20RBEROIENLFONTD
BROATHY, EHL HSP105 ¥ B L LA RERERAEER LRI T LA {AALET
RIEMTE 2", HSP105 EAAMMO T & b— ¥ 20HICEbH - THY, siRNA T HSP105
DRBEELT LA BHAMIBAT K b — Y ACKES 2 L FRR LY,

2.6 YHXEFNEAVECOSOHEEZENE L LREERAOREN CHRMEORNT

HSP105 2B L Tit, HSP105-DNA &A% HWZT 7 F Y OEMED § TV AET
WEACTERLTYSY, ThHERTF I F 2 LR ) BEO HLA ICBRZ CER,
OTL © &G CD4 Bt~V S—T#f (Th) dFHETE 2,

MR R RN B S R AV L) KRS NERETHY, LiitoT, GPO3®
HSP105 % By & ¥ 5 ik R T, AEFROLCSADOTF - WHRENFTEIC R >
<< %, bbilik GPC3 & HSP105 120V T, © h® HLA-A24 5%\ i%, -A2 BZFHA
T AFFATOCTL LY b =7 R7F FORZBIEHLTHY, . ¥ v 2 & iz in vivo I
BREOEBRIIBNT, TN5OFARBIHT 2RSS, HORERREE) 2L kY
FEBE L B TEL L EERAL TV A,
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WY 7 F v OEEIS BB

2.6.1 YHYRERAWVEGPCINTF KTV F o DREM & BRI DR

REOTO b I—-WVERD72D, YT AZHEWT, BKRABTHV 2EEO GPC3RTF
FEEIBEETHEET V23V POBRFET o2 FRET7UL Y b7V 280 b (IFA)
EORFEBESBICBVTOAR, GPC3FRM L CTL AHE S iz, X7 F FEMTIIENT
IFA LIRATH LA AT LR EHL, BRRBRTIINTF F L IFAORSWERSTT 2
Zlllize RIS, RTF FRERIZE o TREREOFTERICHENR SN DD RRF L7
£, CTL OFHERBIINTF FRERIVKFL, BRAHEER 50ug OBEHTHRDSE { D CTL
FEINT RICESERICOWTERE L. 2 B LORET, HEERNROEREIBRE
ENTze RIFFIIFVIAVBTVany b LT, S%ESIFARBEATH L EE X
btz ZOMDT V2aNY b ORI X 2 FEHBHRICHE L TRESBORFRETDH S, T
72, RIFFIZF VBT ERTF FESEBICOVTOINTTOIV LY HRELT, RE
m%OEﬁMN?fFitd&ﬁb&wk%iehfwéoL#L&ﬁ&bﬂbhﬁﬁotvﬁ

ADEBRTR, R7F FRERIEFL TRVRELZFETE D LORBRICEo 70 1272, Bl

ICHRERETLL, YTATO0ugidt FTO 100mg iIZHHEL, IX FOBRERZIERND
B ZOBWWERAEST S L2 L ECH A BT BEH L2 ER b2 VRTHY, B
EWIEIATRETH S, BARE IHARTIE, K5EHEE 3H, #58% 03 1.0, 3.0mgd 3
BRELL, ReMIRALANOEEYHELTWCRECL, REENE=FY Y7L )R
HOERE 5B % o 2 HeH L7z

2.7 GPC3NTF NI F > DRSS 1 HHER

FFAERLAS AN B THE, WA CRE o 2R ERTAAT 7 F Y RBR STV, B
WTIE, bhbhss, HLA-A24, -A2 BIEETHMIESABE EXRIC, GPC3XTFFT 2
FYOBRKRE 1 HABREZEBL T2, REEICHBERRL, BREFOmMBEFIIRTF FiF
£ CTL OHEOEMAz MU SN, ZOHEIRTF FEEEFESWITEHEZ 5 I LHRBE
Nizo E72, CD8Fatk CTL 25, R7F FU 7 F U/ HOFAMRGN L EEE L THrAMBEEZ K
BLTwhILl%E, BHOBESATIERTEZ, H60%DEFICECTHET 7 F vix5H#
2 % B ORI &S < — & —PIVKA- I D& T % #& CT % MRI O E %4 T O FFH T i34 60%
DEFIT 2 H AMAFADHEESRL (K€ SD) Tho7zo 30mg, 3EEED 1HIIZELE DM
RWEL EOERLBRDE (HSERPR) BB LS. GPC3RTF F 725V 0EEH
L RIBFRIFREL O CICERRFIR DR SNz b ) MICHEBEN 2 W ETIFRAA BEIC
Lo THHERATHLLEX DN B, REOERBEEREZIET 2 -0ICRBREREHTH
bo GHITD ) MICHBEYE 2 WETHFHRSABREICL o THERTH A0 28 2 AR TR
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BEE BATIFV

HEFBEEBIC, TOLDRTIFURERTE EBENFR, $50iE CT TRAZVESH
Hort LTHEBEISZVRETI ERAN2RET 5 LEL 0N, FHP T VA RBEHR
B (RFA) 7% & ORMMAARE N EREOBERT R L REET 5% 2 HRBRE KT 5.
GPC3 RFFMIlE A T2, ENBaE, ARASA (FFE WEFE B5E), L
MEHcA, PEBES, REFA, WRELEFACDRALTSEY, ThHORAMIHLT
DA bFFEN S,

2.8 Rosenberg SA 5IC& Bk FFAICHT 2BANLREFEDEE

KEEAAZEF (NCI) @ Rosenberg SA 5%, 4L TR L7z CTL 2 BT #TRIER
#: Adoptive-Cell-Transfer therapy (&, T #I#2® Homeostatic Proliferation & \»9 & 2 5 Z#
AE bR REREICOWTHE L7, Homeostatic Proliferation & i¥, kRO ¥ /3FkD
Bit—gIRmhTEBY), ZOBERLLTREE, HLLBASKE) VABRPEEENT—
ERICET LI THETALVWIBERTH S, HOPLOYIAFAT7IFLETINTTEY
OHHEEIZL Y BEOY Y SHREZRO LTBVT, TIAKBICHEPLTEVE, HAME
EEETH CTLE2BAT AL, CTLAMATREMICOZo TEFL, 2WIZREBER T/ —
< # 50% OB RN ZEEHAEZ 7261, §ETONAORERETREZ LR ZVIZED
FEBRESBEIN:Y, BETIE, HAAH L SHBETHRBIICTHRRY S BRBREFTLE
%, BALCREREELESREY V53K (TIL) & HAANRT TIL B FHRAEREC L >
T, BEYRT0%LVIBENLGBERZRELTWEY, —F, ZOWERTHAVWLNZ CTL I,
MART-1, gpl00 &\ro7:25 /%4 MHLARHRONTF K2 B0 CHELELOT, &
OEFIZEY, EERAT)H4 MNOKBIZLZHEPLRE ) BERE EOHCRERR DBRS
Nz, O ki, PARERTE B EEOREREFTORSE, €0 CTL 2 H#HT 2
DIELNHEISHCOERBECLRERT 20 THIUE, ZORBEFEL LI ) WA
HAHBILERLTWD, Thbbbhbhid, PARENICRATS, 2 VREELRER
BRICRBEL2VHAERIELRE LTSS 62w, fEREd TRLZ ) ioiaRe
BERLZDT2ZETRTFFI2F Y E0 bS5 CAMRERMEREL Y ) 2Tz +
SUERDTVE, BERTIRAT ) —vOBEILZVY, BRANCSWHBARHRIS, HPAKR
HEZAWCEELL CTL OB FREEBREXART 22 LT, HEAOFABRIIKERT
V2 AN—FRISH LT TE S, bhibhd, FABBERMMEREIK (PBMC)
LY, GPC3HRIVY F—7R7F FZHWT, HERRN CTL ORI RE % 5 2 R
L, R7F FERBCTL 2RI HFELMIBSELHMEMILLT, GMP 7 L — FOM
Rake %Kik Cell Processing Center (CPC) % FIf L7z GPC3 Bisk T ¥ b— 77 F FIEERE
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HHART 7 F 7 DRERIE B
CTL DEFREFEOERT BIEL TV 5,

2.9 HHYIC

BUE, HAORMBIEED 2\ IEFM % EORFRENED R PACKHT B HEEEL LTERD
HOAFNZ, HEPICEDLRHED DD, ENTHEERILEIPFELIHEL LRV, Bk
HXEHVTVAISTFENERRISHETHLIILIMETDH S, TETRLZDIC, [Hiriic
B ) EEEEDY ERA] EEESNIBEDID LRV, bUbUPERT 2 P ARRIE
ZEME LoRiEmEE, Rl EELAFFRIEIVRT, APEIIEH I B
R HRERHBREL 20 ) 2 WM D 2, FLRBICINLT 7 F Y FOREREIC
LY BADOFHEIRLTENE, BRFABEBOBSICFSTH LT, EBROBEE
BICRVICEBTE2b0EE 22, 77 F VI3 VRMIRBETE, BEEL XL OERKE
RTLTEREETH S, 5ITIE, FWARFRIE AV CHES T2 KREICHEEL &
B4 2 RTRERFREORBICLY, BEBELICA—F— 24 FTHEEROLVENNLE
BEATRIZZNIE, FAARBEICE> TELPABRERESERATRENDY, BEO
QOL DHEEICE > THRELBEEZRATOIDEEZ S, TRETEBZ2TRITVIT VN —
FVIEZ WS, PAERNRERENDAGREEZ AWBEEZTFICHL LB LTS,

X [

1) van der Bruggen P et al. Science, 254, 1643 (1991)
2) WEEMIIP, EBREF, 22 (5) (¥ fEHEO7T YT 17), 215 (2004)
3) Nakatsura T et al, Biochem. Biophys. Res. Comm, 306, 16 (2003)
4) Nakatsura T et al, Clin. Cancer Res, 10, 8630 (2004)
5) Motomura Y et al, Cancer Res, 66, 2414 (2006)
6) Komori H et al, Clin. Cancer Res, 12, 2689 (2006)
7) Nakatsura T et al, Biochem. Biophys. Res. Comm, 281, 936 (2001)
8) Hosaka S et al, Cancer Sci, 97, 623 (2006)
9) Yokomine K et al, Biochem. Biophys. Res. Comm, 343, 269 (2006)
10) Miyazaki M et al, Cancer Sci, 96, 695 (2005)
11) Yokomine, K et al, Cancer Sci, 98, 1930 (2007)
12) Motomura Y et al, Int. JJ. Oncol, 32, 985 (2008)
13) Dudley ME et al, Science, 298, 850 (2002)
14) Dudley ME et al, J Clin Oncol, 26, 5233 (2008)
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2.

X5 ) =R ICREFEESEIH ?

O ==

602

A5 =ik, REREEORVEE TS 5720, HEIKHESERCEFETS I &1
k0 EEEGL R TES (M), 2AACOEBERICEE R RERMRIE, BERRER
T B5HTFEERN LT 5 CD8 D MiatEEY THlE (CTL) DIEd», 7F274%F7 M
B8, 7F2I90%7-THRAELNSY, BRI (DC) AL S-T Ml > THIRR
OB TS, 5 LHBEREIEE 2 BT 5 8 AREREE, RERemke
SHRBERECATEND (1),

1980 R & DTN T E L RIERBFIRH A b A A Vix &I k5 RERERE, #5HCHl
WUBI X 272 VSBREBAT 2R T RERES LU, 1990 FRA2SRABED ShTE
FBAT o F vk EOTIRBROGERER 813, —HBORFCRNAEEEEE 678
DD, L OEFNZHTBRRIBENTH 5 Z LMWL o720,

2000 ERICA-TH S, FREFOESICED, HIEMETME (Treg) % & DHi7- kiR

BEl ST B REmE
NKi natural killer cell

NKT: natural killer T cell
DC: dendritic cell

CTL: cytotoxic T lymphocyte

VI % DftDiEE 498-02246



DFERIMES T, RABNRREICE T 3 IS EEEORAEADDDH 5. BETIE,
HRES JUOBRERELERIEIEHL L3I, HEEREEEL2 T3 -2/ 1
DTHBREMMEEEITHT2FHEBTRINTETHD, 25/ —VIcHT 5 50EREIR
FrBBBEIZA- WA D, KETIE, X7/ -5 REBREDLY T Y A EBAT
iz, TOFAEICOVTHENT 2.

EFl »35/—vicxd smEmk
BEBDGRIG A
YA bH A UFE/ EEE
MR SERE
HENTFF, EA, DNA
BRI R
BRI+ HENRTF K, EB8, DNA
HiRiEER + B CEEB Y
EBERIEICL 370 F o5&k
EHR, B, ERE PDT 4 &
Bt AMRERT 7 F >
RIEHEAA
VP EYAY AN

#3v &R

ZEREE
BB A / BT RERE
EEREY R
AR R
TCRIEEFHAY » /I E
I
PDT: photodynamic therapy

O ez

RIEREEERERDIR 72 2004 EDO X Z T F VYR B E X T 7 =i T 5 RRHE
DEXNFIL 3% LIFSDEVD, L Ladnsd, BiES5EEICHEE S h-BRIEDKRLR
MICA T ZEiIckD, RERREITHETA LY FEAWETZLNTRETSH 2. GHE
IL-2 FkIE, BT 16% ORPELRBD 5N 322, gpl00 210M &NV R —Y gV
T 22~24% 12 EF§ 539, Treg #MHI$ 3 TkE U, JEBREMIEENE/ BREREEERLE
LETREREDOAIVER -V a YREDLD TEIBERREE DT THEIZLARRLT
W3 X5, Treg s & DRBIAMMEME T T 2 FEASROGREEOBRBO 40 THE
BMBEELHD TS Z LIRES RHMNEN. 2D 1D ThH 5 CTLAL & 7 af — LEHERE
i, Treg T2 Z LIk, HEEREGEZEE - (RESCIABETHD, AT
AR RAFEICHEEDRRA S, 3mg/kg/3E, 10mg/kg/3~4 38 7213 15mg/kg/3 AD
BEZT Y 21— VT 12~17% OEFHEIB 6N TN B, Z L TD ek L 458§ 3 1
LUT, BRSEIED AL b REDORMICh D T My HER e hi=. X512, gpl00

(ISOEY) 498-02246 C. EM»A 603



EEDRTF FHEET 12.5%0 R EFHE IL-2 6T 22%9, BHRMIFE Y & 7 VBT 25%10
DEPERBEINTNBII LR, HELD B IL29v s FVHAICE->T, K0EIZ
RRSREHFCE 5.

© e7Uz
| 1] Atkins MB, et al (J Clin Oncol. 1999; 17: 2105-16)2

BEY: BEBMEX 7/ —<IcdT2BHAE IL-2 OFIRNESIC L 2 RER L HEORF
.

MR KENCH 3 270 BOEMMES 5 ) —vBE (1985~1993 ).

Fik: BHERERETO% A IE X EKRZ.

R REINCI 20 SHERICH VT, 60 7213 72 7 IU/kg © IL-2 DEARAES
A% 8 IEHIfEIC 14 EfTbhrz. EEh=Z, CR16.2%, PR 219.6% T, CR+PR
1216% Thok. TOMRIE4~106 %A (B9 7 H) HHLZ 205
5, CRD59%I3 7HFichi b MEBEFLHERL, REAFICHFSLE 20
B, FiKEPHELSERZ E Grade 4 D& DO 1~3%FHE L= H 1S
BIEL, WBREMGET 2 ZLATRETH o7 L L, 661 2% BHUIMET
Tl ot

2] Rosenberg SA, et al (Nat Med. 2004; 10: 909-15)%

BEY: SEREDOFIMEDRET.

W& RENCI 2B EHRITHNT, RSFFIIFY, 94LITF Y, #E
FEAEEMEEY 27V, #RElay s+, B3 v s BAYIFVERIT:
T65 YEFID A ABE. 55 661 FID X T ) — < FEH.

Fik: AXTFYVR,

R B L 7= 765 IRk DOEFEIL 38% Th o7z, 2D I B AT/ —iEfl 661 Fi
DENEITZ3%Tholz. EHEbIE, TOBEVEIERTEADENAT 7+ VR
BORBREET260THELZL, HANZUBFEOLEMEMI TR T3 LR
U, I T MR & & B R A TR T 5720 D CTLA4 €/ s 1
T VHHRRER ) VSRR E BT REREIC Lo THARBRBEOH - kB
B TCES L LTS,

| 3| Smith FO, et al (Clin Cancer Res. 2008; 14: 5610-8)%
BHEY: SHEL-2 OBRARSER, 41, SHAEILL24+92FV0aV %
Va VTHRENEERER 5/ —vBHICOWT, 4FYUEDEFICEET S
FHRETORER L OB OFHIE.
@ KRENCH S 684 ZOEBMR 5 2 —vBE (1985~2006 4F).
Fik: SHRGERTOR S M % BRI
fER: 684 F1D > 5 305 FlicZHAR IL-2 M BERAfTbh, 379FIICiIL-2 &

604 VL ZOfiDMEE [FCOFY) 498-02246
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RFIF U FVRTbhi ZOMKR, BRI, [L-2 BHOBER 12.8%
THokDIHL, gpl00 210M RFF FU s F Y EDAVEX—Y 3 YAfTb
MBI 22% LARICBA TV (p=0.01). gpl00 210M ARG EhAENRT
FRUIFVEDAVEF =V a VItkBEWEIII38% TH 7T 25,
1-2 & gpl00 210M 7 7 F v & DAV X =¥ a YVOFRAESHER S h . £
7=, REEZEETEBOADBEICE VT HARENERICRT Th o 72,

| 4] Sosman JA, et al (J Clin Oncol. 2008; 26: 2292-8)%

By

W&
Fik:
R

27 ) —vPROBERTF FTH 3 gpl00 210M i, HAEIL-2 L OftHIC
K ENERREE LT 05, Z0% IAEBRKRETIE, IL20Rz5#
5292 — L ERELLBBRET 5.

HLA-A*0201 BBt 131 BIOKETH A T ) — v BE (1998~2003 ).
LHERF ORI X BRZE (58 I AEERRER) .

HLA A*0201 #RED R T F F gpl00 210M 23 3 EEICEH 4 B THE X h,
[FIBFIC 60 TTBAL /kg D IL-2 2% 8 B Ic G- & hie. B3 IL-2 D#5EIK
LATV2a—-MiEoT3D2DT A -TRRES N FHETEETH -7 121
FlEEDZEMEE, 11FDOCREIFIOPRZEL165%Th o7 3HDS
5, #IE & 2 B H I IL-2 05237 bh 7280 OR 7% 23.8% TR EEh T\ ik,

5| Engell-Noerregaard L, et al (Cancer Immunol Immunother. 2009; 58: 1-14)

BRY:

fig:
Fik:
R

ZhE T - BRNIREOE RO, X, BEFEL -
BEOWERE, FEE=&Y Yo L EREOMHEME %R

ZHERD 626 BID A5 ) —vBE

AZTFIVA,

Zh THFEHTITbhz 626 FIOBIRMIRREORREEOZ LIk 3 &,
CR+PR 128 9%, SD 2 &0 5 LH30% ThH o7 BE5REBRITY VGRS
LETHREORRERMESEARERLHRAREDETIED BATED, ~
N—HEOHAZE LEHIFELEVHI D 3BA T FfEE=42) v
i3, BEEBHEKIE LD IFN yEEMBOKO LA BEERSR & HEEL
Tz,

[ 6| Rosenberg SA, et al (Curr Opin Immunol. 2009; 21: 233-40)%

BHAY:

T

Jgik:
R

498-02246

BT REERE (ACT) 12k 3 BHIFBHRERPIRRIAE B & OB RS
G IR E O AR D B,

KE NCIL &M 2 7/ — 7% 93 4.

T % BRI

BRAT /) —<II/L, Y20k 77 I RETNE VI B BHIEWENE
FEEHIHIALE S B E IL-2 %60 LB Y v o33k (TIL) & 5 ACT

C. EM»A 605



606

EEBLZET S, 435I 4FID CR Z2&T 2151 (49%) &L= Zo
ACT I2, &5KAHRS (TBD) ORIAEZMEAEDES I &IZLD, 2Gy 0
TBIGEF T 25 BlFF 2D CR % &% 1341 (52%), 12Gy O TBI B Tid 25
Bl 71D CR & 185 (72%) IZHhLz. LAE CRO13FIDS 5 12
FITiE CR FitHAM 22 18 225 75 H A L REIMFRK T 5 L5, EbOTER
7=EhRERD I,

Dudley ME, et al (J Clin Oncol. 2008; 32: 5233)

Dudley ME, et al (J Clin Oncol. 2005; 23: 2346)

| 7] Johnson LA, et al (Blood. 2009; 114: 535-46)12

=]:08

K8
ik
R

A5 ) =< RIHED THIREZAAR (TCR) ZE&ETEALRL) VSEKEH WA
BIETFBROEZE O,

SKE NCI DEBMEA 5 ) —<v8B%F 364 (2007~2008 4F).

Rl % BRI,

KEINCIL 2T, MART-1A2 X7 F MRS & O gpl00 A2 T F PR T
WL 7 & —%, ThZh206lE 16 FIOBEBES T ) —vBHEIIHLT,
Ve y 42 ERCGRETEAL-ETRMNIM Y ¥ 8kE AV BTFREL
fFoleb T, ThENOEMNEIZI0% & 19% (1HIDCRZEL) Thol.
—HOBEFICREREAT /¥4 PARBERCHHELAIFERERD LN, X5
J =V REEOEWTCR & HHE U 7= THIRRIC & 3 EEEEORIAFER S iz,

Camacho LH, et al (J Clin Oncol. 2009; 27: 1075-81)°

Bhy:

BSEE

Hik:
i

HATHIA 5 — v BBFIHT 5 CTLAL £ 2 aF — itk b L A ) Av 715
2B 2 EEEROHAE L IGRENR O FHI.

7 %4 A K% MD Anderson %} ABFZERTREL & ERE D 8 fEfk D I H L IV #
DxT ) —viEE (FIHERER 28 F, £ II1HER 89 ).
LR T ORI % BERER.

%5 ITHHERBRIC 5V TIE, 3mg/kg/month #H 5%, 6mg/kg/month 58, 20
mg/kg/month HEFHARE SN £ OHERBRICHE VT, 10mg/kg/month
B 58 41 fl & 15mg/kg/month H#E5F 43 Pl DWW TFHAIA Thb iz, wih
DEIZHWTS CR1FI+ PR3N A BN, BEHIZ8 8461 (§10%) Th
D, SD%&¥5 & 327846 (%38%) TH-7=. CR+ PR+ SD D 32§l
12 i3 6 7 HBL LSRRl L 7=,

Wolchok JD, et al (Lancet Oncol. 2010; 11: 155-64)"

BrY:

&

MEATEAA T 2 — <1233 5 CTLA 4 £ 7 ) —Hifk4 ¥ A~ TR OHE
EHREEEFRORE.
TRAEO MM L OIVEDI2 7 E - 21780 2 5 ) —viEE (2006~

VI 7 O fEE 498-02246



2007 4F).

Tk SHERRLE T O EEREIN T IRHERIC & 28 T HEERRER GEEAA Y
L 7 OREEFET IHETOLBREBTbAL).

%58 10mg/kg (n=73), 3mg/kg (n=72) B LKV 03mg/kg (n=72) % 3B &
145 U7 10mg/kg #8858 T3 11.1%, 3mg/kg & 58 Tl 4.2%,
0.3mg/kg FHE5F Tk 0% OENE,NB N7z, HOAREEOFEHRRDI S
Grade 3~4 DFEL B DIRECHREERLTH D, TOREERR, Ththo
TS BT 15.4%, 0.28%, 0% DHEE TH o7z 4 €Y A~ T I3AERKGFHEC
TENEEY N7z, 10mg/keg TOE M HRBRTE IR TS,

10] Attia P, et al (J Clin Oncol. 2005; 23: 6043-53)%
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Postoperative serum a-fetoprotein level is a useful predictor of
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Abstract. We evaluated the clinical value of perioperative
a-fetoprotein (AFP) and des-y-carboxy prothrombin (DCP)
levels in predicting recurrence of hepatocellular carcinoma
(HCC) after curative resection, with a focus on the time
course as surveillance tools. A total of 165 consecutive HCC
patients who had undergone curative hepatectomy at our
institution from 2005 to 2007 and whose serum AFP and
DCP had been measured before and after hepatectomy were
included in this study. The minimum postoperative levels
within a 4-month period were used for analysis. Among the
patients with a positive level of AFP before operation, the
number of patients whose AFP level did not change from
positive to negative after operation in the group with recur-
rence exceeded that in the group without recurrence (48/60,
80.0% vs. 4/23, 17.4%), and the difference was significant
(P<0.001). Minimum postoperative AFP level was found to
be a significant independent risk factor for recurrence by
multivariate analysis (P<0.001). There was no statistically
significant correlation between AFP level and grade of
hepatitis activity (P=0.599). Postoperative AFP level is a
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useful tool for predicting recurrence after curative hepatec-
tomy. A positive level of AFP after operation might suggest a
site of residual viable cancer. The need for effective adjuvant
therapy and close follow-up is suggested in patients with a
positive postoperative AFP level.

Introduction

Primary liver cancer, which consists predominantly of
hepatocellular carcinoma (HCC), is the fifth most common
cancer worldwide and the third most common cause of
cancer mortality, and is becoming more prevalent not only in
South-East Asia and Africa but also in Western countries
(1-4). Therefore, great interest in HCC has recently developed
all over the world.

Surgical resection is the most effective treatment for
curable HCC. Although the short-term prognosis of HCC
patients has improved due to advances in surgical technique
and perioperative management, the long-term prognosis
remains far from satisfactory due to frequent recurrence
because of not only metastasis from the primary tumor but
also multicentric carcinogenesis based on underlying hepatitis
or cirrhosis. Therefore, control of recurrent disease is a major
challenge in HCC treatment and, especially, the establish-
ment of effective adjuvant therapy to prevent recurrence is
required. However, there is no universal consensus at present
(5). Secondly, because the outcome in cases of HCC recur-
rence is likely to be improved by early detection, postoperative
surveillance is also required.

Serum levels of a-fetoprotein (AFP) and des-y-carboxy
prothrombin (DCP) are well known as tumor markers of
HCC (6). Although many study groups have indicated that
preoperative levels of these tumor markers were prognostic
factors for HCC (7-11), the clinical usefulness of postoperative
levels for early detection of HCC recurrence remains unclear.

This study evaluated the clinical value of perioperative
serum AFP and DCP levels in predicting HCC recurrence
after curative resection, with a focus on the time course as
surveillance tools.

Materials and methods

Patient selection. From January 2005 to December 2007, 192
consecutive patients with HCC underwent hepatectomy at the
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Table I. Baseline characteristics of study patients (n=165).
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Age (years)

Gender (male/female)

Viral infection [HBsAg(+)/anti-HCV (+)/both(+)/both(-)]
Diabetes (present/absent)

Tumor occurrence (initial/recurrent)
Child-Pugh classification (Class A/B/C)

AST (IU/)

ALT (1U/1)

T. Bil (mg/dl)

Alb (g/dl)

ChE (1U/1)

PLT (x10%/mm?)

PT (%)

ICG-R15 (%)

Preoperative AFP (ng/ml)

Minimum postoperative AFP (ng/ml)
Preoperative DCP (mAU/ml)

Minimum postoperative DCP (mAU/ml)
Tumor size (cm)

No. of nodules (solitary/multiple)

Histological differentiation (well/moderate/poor)
Macroscopic vascular invasion (present/absent)
Microscopic vascular invasion (present/absent)
Intrahepatic metastasis (present/absent)

Stage (UICC) (/II/III/IV)

Operative procedure

(tri tomy/central bi tomy/

g8 y my /
subsegmentectomy/partial resection)

Surgical margin (mm)
Histological findings of non-cancerous lesions (liver cirrhosis/

chronic hepatitis/normal liver)

67.248.6
138 (83.6)/27 (16.4)
30 (18.2)/97 (58.8)/6 (3.6)/32 (19.4)
44 (26.7)/121 (73.3)
108 (65.5)/57 (34.5)

150 (90.9)/15 (9.1)/0 (0.0)
56.24+38.1
5724446

09403
39403
247.0£71.0
1594169
78.7£10.9
1724104
1464 0+6038.2
695.7+7755.1
1539862042
39.9+1253
39429
108 (65.5)/57 (34.5)
29 (17.6)/92 (55.8)/44 (26.7)
7 (42)/158 (95.8)
43 (26.1)/122 (73.9)
14 (8.5)/151 (91.5)
86 (52.1)/62 (37.6)/15 (9.1)/2 (12)

2(1.2)2 (1.2)/
18 (10.9)/15 (9.1)/
14 (8.5)/114 (69.1)
27442
60 (36.4)/90 (54.5)/15 (9.1)

Continuous variables are expressed as mean and standard d . Values in

are p

National Cancer Center Hospital East, Japan. Among them,
165 patients were enrolled in this study, excluding 14 who
underwent non-curative resection, 9 who were lost to serial
follow-up, and 4 who took oral warfarin, a DCP-inducing
agent. Baseline characteristics of the patients are shown in
Table 1. None of the patients in this study received post-
operative adjuvant therapy, including interferon.

Diagnosis of HCC. HCC was diagnosed using dynamic
computed tomography (CT) or magnetic resonance imaging
(MRI), considering hyper-attenuation in the arterial phase
with washout in the late phase to indicate definite HCC (12).
Intraoperatively, ultrasonography (US) was performed to
determine whether other nodules were present in the liver
or not (13). All nodules were confirmed to be HCC histo-
pathologically after surgical resection. Pathological stage
was assigned according to the tumor-node-metastasis (TNM)
classification of the International Union against Cancer (UICC)

(14), and curative resection was defined as a negative surgical
margin histopathologically. Tumor recurrence was defined as
a newly developed lesion on CT or MRI.

Measurement of serum AFP and DCP concentrations. Serum
AFP and DCP concentrations were determined within 1 month
before operation and at least once within a 4-month period
after operation, using a commercially available electrochemi-
luminescence immunoassay kit (Roche Co., Tokyo, Japan)
and chemiluminescent enzyme immunoassay kit (Eisai Co.,
Tokyo, Japan), respectively. The minimum postoperative level
was used for analysis, and the levels of the tumor markers
before and after operation were compared. In this study, the
cut-off levels for AFP and DCP were set as 10 ng/ml and
40 mAU/ml, respectively.

Statistical analysis. Continuous variables were expressed as
mean and standard deviation. The number of patients whose



ONCOLOGY REPORTS 24: 521-528, 2010

523

Table II. Sensitivity of a-fetoprotein (AFP), des-y-carboxy prothrombin (DCP) and combination of both.

AFP (%)

(Cut-off level; 10 ng/ml)
Sensitivity before operation 83/165 50.3
Sensitivity at recurrence 63/114 553

tumor marker levels changed from positive to negative after
operation was compared using x> test. Recurrence rates were
analyzed according to the Kaplan-Meier estimate, and dif-
ferences between subgroups were compared using the log-
rank test. Multivariate Cox's proportional hazard regression
was used to determine the effect of all of the potential
variables. Univariate regression analysis was used to evaluate
the correlation between AFP level and grade of hepatitis
activity. Kruskal-Wallis rank test was used to evaluate the
correlation between AFP level and grade of underlying chronic
liver disease. Mann-Whitney U test was used to evaluate the
correlation between AFP level and recurrence. For all statistical
tests, differences were considered significant at P-values <0.05.
Data were analyzed with the statistical package, Dr. SPSS II*
for Windows (SPSS Japan, Tokyo, Japan).

Results

Sensitivity of AFP and DCP. The sensitivity rates of pre-
operative AFP and DCP for detection of HCC were 50.3%
(83/165) and 61.2% (101/165), respectively. The combination
of AFP and DCP increased the sensitivity to 78.8% (130/165)
(Table II).

Until the end of follow-up, tumor recurrence was identified
in 114 patients (69.1%). Of these, 106 (93.0%) had intrahepatic
recurrence distant from the primary site, 3 (2.6%) had local
tumor recurrence and 13 (11.4%) had extrahepatic recurrence
(some patients had a first relapse at more than one site). The
cumulative probability of overall recurrence was 46.2, 64.5
and 74.5% at 1,2 and 3 years, respectively. The sensitivity of
AFP, DCP, and their combination at the time for detecting
recurrence was 55.3% (63/114), 40.4% (46/114) and 71.9%
(82/114), respectively (Table II).

The time course of AFP and DCP. Among the 83 patients
with a positive AFP level before operation, the value decreased
and changed to negative after curative operation in 31 patients
(37.3%), whereas it remained positive in 52 (62.7%). On the
other hand, among the 101 patients with a positive DCP level
before operation, the value changed to negative after operation
in 85 (84.2%), whereas it remained positive in 16 (15.8%).
The rate of negative change of AFP was significantly lower
than that of DCP (P<0.001).

Fig. 1 shows the changes in perioperative AFP level in
patients with (Fig. 1A and B) and without (Fig. 1C and D)
recurrence. Among the patients with a positive level of AFP
before operation, the number of patients whose AFP level
remained positive after operation in the group with recurrence
exceeded that in the group without recurrence (48/60, 80.0%
vs. 4/23, 17.4%) (Fig. 1A and C), and the difference was

DCP (%) Combination of
(Cut-off level; 40 mAU/ml) AFP and DCP (%)
101/165 612 130/165 78.8
46/114 404 82/114 719
A Recurrence (+)
AFP () —» () _
48/60 80.0%
AFP (+) = ()
12/60 20.0%
AFP () —(+)
2 1000 - P<0.001
8 o 2/54 3.1%
B on LAFPO -0
od J 5254 96.3%
Preop 0 60 %0 12
Exam Days after hepatectomy
C Recurrence ()
AFP (+) — (+)
[ 4/23 17.4% —
| AFP (+) - ()
19/23 82.6%

AFP () - (#)
0/28 0.0%
AFP () - ()

28/28 100.0%

Preop %0 60 %0 120
Exam Days after hepatectomy

Figure 1. Pre- and p perative serum in (AFP) level. (A)
Patients with recurrence and positive AFP preoperatively. (B) Patients with
recurrence and negative AFP preoperatively. (C) Patients without recurrence
and positive AFP preoperatively. (D) Patients without recurrence and
negative AFP preoperatively. Among the patients with a positive preoperative
AFP level, the number of patients whose AFP level remained positive after
operation in the group with recurrence exceeded that in the group without
recurrence (P<0.001). Preop exam, preoperative examination.

significant (P<0.001). From a different viewpoint, among the
52 patients whose AFP level was positive both before and
after operation, 48 (92.3%) experienced recurrence later
(Fig. 1A and C). Among the 82 patients whose AFP level
was negative before operation, only 2 (2.4%) had a positive
AFP level after operation, and both of them (2/2, 100.0%)
experienced recurrence (Fig. 1B and D).
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Figure 2. Pre- and postoperative serum des-y-carboxy prothrombin (DCP)
level. (A) Patients with recurrence and positive DCP preoperatively. (B)
Patients with recurrence and negative DCP preoperatively. (C) Patients
without recurrence and positive DCP preoperatively. (D) Patients without
recurrence and negative DCP preoperatively. There was no significant
difference in the number of patients whose DCP remained positive between
the group with and without recurrence (P=0.118). Preop exam, preoperative
examination.

Fig. 2 shows the changes in perioperative DCP level. In
contrast to AFP, there was no significant difference in the
number of patients whose DCP remained positive between
the two groups (14/72, 19.4% vs. 2/29, 6.9%; P=0.118)
(Fig. 2A and C). However, from a different viewpoint, among
the 16 patients whose DCP level was positive both before
and after operation, 14 (87.5%) experienced recurrence later
(Fig. 2A and C). Among the 64 patients whose DCP level
was negative before operation, only 2 (3.1%) had a positive
DCP level after operation, and both of them (2/2, 100.0%)
experienced recurrence (Fig. 2B and D).

Accuracy of minimum postoperative AFP and DCP. The
sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV) of minimum postoperative
AFP, DCP and the combination of both for HCC recurrence
were calculated. The sensitivity of minimum postoperative
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Figure 3. Overall cumulative recurrence rate curve according to minimum
postoperative a-fetoprotein (AFP) level. Recurrence rate was higher in the
patients whose AFP level d positive after op than in those
whose AFP level was changed from positive to negative (P<0.001).

AFP (43.9%), DCP (14.0%) and even the combination of
both (50.0%) was rather low. However, when classified by
preoperative level, the minimum postoperative AFP level in
patients with a positive preoperative level had higher sensi-
tivity (80.0%) while maintaining high specificity (82.6%)
and PPV (92.3%) (Table II).

Univariate and multivariate analyses to identify the risk
factors for HCC recurrence. The differences in cumulative
recurrence rate of patients among the various risk factors
stratified were evaluated by log-rank test. Age (P=0.031),
tumor occurrence (initial/recurrent) (P<0.001), minimum post-
operative AFP level (P<0.001), minimum postoperative DCP
level (P=0.002), tumor size (P=0.026), number of nodules
(P=0.007), microscopic vascular invasion (P<0.001), intra-
hepatic metastasis (P<0.001) and pathological stage (P<0.001)
were found to be significantly related to recurrence, whereas
preoperative levels of AFP (P=0.408) and DCP (P=0.375)
were not. Thereafter, multivariate analysis using Cox's
proportional hazard model was performed to assess the
independent importance of each variable studied. Tumor
occurrence (initial/recurrent) (P<0.001), minimum post-
operative AFP level (P<0.001), and intrahepatic metastasis
(P=0.004) were found to be significant independent risk
factors for recurrence after curative hepatectomy (Table IV).
Fig. 3 shows the overall cumulative recurrence rate curve
according to pre- and postoperative AFP level. When limited
to the patients with a positive AFP level before operation,
52 patients whose AFP value remained positive after operation
had significantly higher recurrence rate than 31 whose value
changed to negative (P<0.001). Among the patients with a
positive minimum postoperative AFP level, 70.4% (38/54)
experienced recurrence within 1 postoperative year, 22.2%
(12/54) after this time period and only 7.4% (4/54) did not
experience recurrence until the end of follow-up.

Correlation between AFP level and hepatitis. To evaluate the
correlation between AFP level and grade of hepatitis activity,
we compared minimum postoperative AFP level with simul-
taneous alanine aminotransferase (ALT) level. Univariate
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Table III. Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of minimum post-
operative a-fetoprotein (AFP), des-y-carboxy prothrombin (DCP), and combination of both for detection of hepatocellular
carcinoma (HCC) recurrence.

Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Minimum postoperative AFP
Overall 50/114 439 47/51 922 50/54 926 47/111 423
Regarding preoperative AFP level
Negative 2/54 37 28/28 100.0 22 100.0 28/80 350
Positive 48/60 80.0 19723 82,6 48/52 923 19/31 613
Minimum postoperative DCP
Overall 16/114 14.0 49/51 96.1 16/18 88.9 49/147 333
Regarding preoperative DCP level
Negative 2/42 48 22/22 100.0 2/2 100.0 22/62 355
Positive 14/72 19.4 27129 93.1 14/16 87.5 27/85 31.8
Combination of both AFP and DCP
Overall 57/114 500 45/51 882 57/63 90.5 45/102 44.1

Table IV. Cumulative recurrence rate stratified by variables using Kaplan-Meier method.

Univariate analysis Multivariate analysis

Estimated recurrence rate (%)

No. of Odds
patients 1-year 2-year 3-year P-value ratio 95% CI1 P-value
Age (years) (<70/=70) 88/77 44.4/48.1  557/755  66.3/85.3 0.031 1390  0.953-2.027 0.088
Gender (male/female) 13827  450/519 63.0/71.4  739/77.1 0.691
HBsAg (positive/negative) 36/129  44.4/467  60.5/65.7  72.3/75.2 0.585
Anti-HCV (positive/negative) 103/62  45.9/46.8  66.9/60.1  78.9/66.0 0.300
Diabetes (present/absent) 44/121 36.7/496  61.8/654 78.5/73.2 0.779
Tumor occurrence (initial/recurrent) 108/57  35.1/67.6  55.1/83.6  67.1/90.1 <0001 2935 1.868-4611 <0001
Child-Pugh (class A/B) 150/15  44.8/600 64.3/66.7 74.7/150 0.695
AST (1U/1) (<80/=80) 132/33  456/48.5 64.9/63.6 752/11.7 0.861
ALT (IU/1) (<80/=80) 132/33  479/394  66.6/57.6  76.7/66.1 0.363
T. Bil (mg/dl) (<1.5/z1.5) 156/9 45.6/55.6  64.3/66.7  75.0/66.7 0.795
PLT (x10°mm?) (<100/z100) 34/131  447/466  634/649 780/725 0.885
PT (%) (<70/270) 31/134  328/493  59.7/659  71.5/154 0437
ICG-R15 (%) (<15/z15) 75/90 46.7/458  629/659  76.4/74.1 0.884
Preoperative AFP (ng/ml) (<10/=10) 82/83 404/519  61.7/613  739/75.1 0.408
Minimum postoperative AFP (ng/ml) (<10/=10) 111/54  34.4/704 54.0/852  65.1/90.7 <0.001 2331 1.574-3453  <0.001
Preoperative DCP (mAU/ml) (<40/240) 64/101 47.0/456 645/644 68.9/793 0.375
Minimum postoperative DCP (mAU/ml) (<40/240) 14718 430/722  619/852  722/926 0002 1438 0.787-2.626 0.237
Operative procedure (- y) 127/38  443/526 64.8/632 750/724 0.600
Tumor size (cm) (<5/=5) 129/36  42.8/583 60.9/77.8  72.1/83.3 0.026 1.489  0.887-2.500 0.132
No. of nodules (solitary/multiple) 108/57 39.0/59.7 59.2/745  70.3/82.5 0007 0851 0443-1.635 0.628
Histological di iation (well/mod and poor) 29/136  37.9/419 56.3/66.3  60.7/78.4 0.095
Macroscopic vascular invasion (present/absent) 7/158 714/45.1  71.4/64.1 714/745 0.236
Microscopic vascular invasion (present/absent) 43/122  69.8/379  82.1/582  85.1/70.7  <0.001 1726  0.951-3.130 0.073
i is (p ) 14/151  85.7/42.5 857626  929/726 <0001 3066 14256594 0.004
Surgical margin (mm) (0/>0) 54/111 53.7/425  71.6/609  83.4/69.7 0.080
Stage (UICC) (V/II, IIT and IV) 86/79 31.5/620 51.6/78.5 652/846  <0.001 1352 0.631-2.900 0438
Histological findings of non-cancerous lesions 60/105  50.6/43.8  72.8/59.7 83.5/685 0.118

(cirrhosis/non-cirrhosis)




526
g:mooo 1 Y = 40.951 - 0.221X; R?=0.002
.; wol . P=0.599
8
«
§ 100
8
g 10
g
£ 1
E
=
0.1 - . . .
0 50 100 150 200

NOBUOKA et al: POSTOPERATIVE AFP LEVEL AND HCC RECURRENCE

minimum postoperative AFP level of the patients divided
into three groups according to underlying chronic liver disease.
As chronic liver disease became more severe, minimum
postoperative AFP level became greater, and the difference
was statistically significant by Kruskal-Wallis rank test
(P<0.001). Furthermore, when patients were limited to those
with a positive preoperative AFP level and the patients in
each group were divided into two subgroups - those with
and without recurrence, minimum postoperative AFP level
of the patients with recurrence exceeded that of the patients
without recurrence in the chronic hepatitis group (P<0.001)
and cirrhosis group (P=0.007) (Fig. 5B).

Di -

Figure 4. Correlation between minimum postoperative a-fetoprotein (AFP)
and alanine aminotransferase (ALT) levels. There was no significant
correlation (P=0.599).

A
P<0.001
E 100000 | . ]
g™ : .
) : :
% 100 e .i.. it
g v _ﬂ, —.@—
g it .
g
g 01
g Normal Chronic Cirrhosi
liver hepatitis Tiosls
(n=15) (n=90) (2=60)
B P<0.001 P=0.007
100000 f : | ]
10000 3
1000 s =
b ofe

Minimum postoperative AFP
g

) +) ) )
L Recul"rence f \ Recu;'rence )
Chronic hepatitis Cirrhosis

Figure 5. Correlation between postoperative a- (AFP)
and histological findings of non-cancerous lesions. (A) Patients were
divided into three groups according to grade of underlying chronic liver
disease. As underlying liver disease became more severe, minimum
postoperative AFP level became greater (P<0.001). (B) Furthermore,
patients limited to those with a positive preoperative AFP level in each
group were divided into two subgroups - with and without recurrence.
Minimum postoperative AFP level in patients with recurrence exceeded that
in patients without recurrence in the chronic hepatitis group (P<0.001) and
cirrhosis group (P=0.007). Bars are medians.

regression analysis showed no statistically significant corre-
lation (P=0.599) (Fig. 4). To evaluate the correlation between
AFP level and grade of underlying chronic liver disease, we
compared minimum postoperative AFP level with histo-
logical findings of non-cancerous lesions. Fig. SA shows

In this study, we demonstrated that postoperative AFP level
is a useful tool for predicting HCC recurrence after curative
hepatectomy. The evidence for this is that most of the patients
who experienced recurrence later did not show a negative
change in AFP level after curative resection. Moreover,
minimum postoperative AFP level was a significant inde-
pendent risk factor for recurrence. On the other hand, most of
the patients who experienced recurrence later as well as those
who never experienced recurrence showed a negative change
in DCP level after operation, and minimum postoperative
DCP was not a significant risk factor in multivariate analysis.
There was no statistically significant correlation between
AFP level and grade of hepatitis activity, and thus a positive
level of AFP after operation might suggest a site of residual
viable cancer.

Imaging modalities, including US, dynamic CT and
dynamic MRI, are the gold standard for diagnosis of HCC.
However, in general, since they can only detect a cancer site
greater than approximately 1 cm in diameter, smaller cancer
sites are missed before operation. Although intraoperative
US is used to try to detect other cancer sites that have not
been detected before operation, the limitations of US include
its operator dependence and its poor ability to differentiate
early HCC from dysplastic nodules in the cirrhotic liver.
Therefore a positive level of AFP after operation might sug-
gest a viable residual cancer site that has been undetectable
by imaging modalities.

One reported problem of AFP and DCP is low sensitivity
(15,16). Although measurement of two tumor markers is
recommended (17-19), the sensitivity for small HCC is not
yet satisfactory. However, this study showed that, when
classified by preoperative level, the sensitivity of minimum
postoperative AFP level was high (80.0%), whereas that of
minimum postoperative DCP level was still low (19.4%).
This is because AFP is superior to DCP for the diagnosis of
small HCC (20). Another reported problem of AFP is low
specificity because of a high false-positive rate with benign
conditions such as acute and chronic active hepatitis (21-24).
Several authors have demonstrated that Lens culinaris
agglutinin-reactive a-fetoprotein (AFP-L3) can distinguish
between HCC and hepatitis by detecting a sugar chain micro-
heterogeneity (25-27). Our previous studies have demon-
strated that glypican-3 (GPC3) is a novel tumor marker of
HCC and is especially useful in the early stages because of
its high sensitivity (28-31).



ONCOLOGY REPORTS 24: 521-528, 2010

A limitation of our study is that it is difficult to determine
whether an elevation of AFP is due to a residual cancer site or
active hepatitis. However, our results showed no statistically
significant correlation between levels of AFP and ALT, which
is a well known marker of hepatitis activity (32,33). Although
the histological findings of non-cancerous lesions showed a
statistically significant correlation with AFP level, our results
showed that patients who had higher postoperative AFP levels
were most likely to experience recurrence. Moreover, not the
grade of underlying chronic liver disease but postoperative
AFP level was a significant risk factor for recurrence by uni-
variate and multivariate analyses. Therefore, in most cases, a
positive level of AFP after operation might mean a residual
viable cancer site and not liver cirrhosis.

Generally, two different mechanisms are responsible for
HCC recurrence (34). One is recurrence due to metastasis,
originating from cancer cell dissemination from the primary
tumor. The other is multicentric carcinogenesis of a new
tumor based on underlying hepatitis or cirrhosis. However,
they are not easily distinguishable (35). Instead, we distin-
guished between recurrence within 1 postoperative year and
that after this time period as described previously (36). The
result was that the majority of patients whose postoperative
AFP level remained positive experienced recurrence within 1
postoperative year. Therefore, a positive level of AFP after
operation suggests a site of residual viable cancer that has
already occurred before operation.

In order to prevent HCC recurrence from a viable but
undetectable cancer site, establishment of effective adjuvant
therapy is urgently needed. We have just started a phase II
clinical trial of GPC3-derived peptide vaccine for adjuvant
therapy after curative operation or ablation. GPC3 is an ideal
target for anticancer immunotherapy because its expression is
detected specifically in most HCCs even in the early stages
and is correlated with a poor outcome (37-41).

In conclusion, we have shown that minimum postoperative
AFP level is an important risk factor for recurrence after
curative hepatectomy. A positive level of AFP after operation
might suggest a residual viable cancer site. The need for
effective adjuvant therapy and close follow-up is suggested
in patients with a positive postoperative AFP level. In addition,
further studies will be needed to find novel useful serum
markers that have better sensitivity for early detection of
HCC recurrence.
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