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IP into mice twice on days 0 and 7. On day 14, 2 x 10°
B16-BL6/Luc cells were inoculated into the footpad of
mice. On day 35, the mice were euthanized, the lungs were
excised, and luciferase activities were measured. As shown
in Figure 7A, in vivo transfer of a mixture of 3 kinds of
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TAA-transfectant ES-DC loaded with o-GalCer induced
significant protection compared with o-GalCer—loaded
ES-DC without TAA also in the spontaneous pulmonary
metastasis model. In this model, we have no evidence
indicating that the loading of a-GalCer to TAA-expressing
ES-DC provided any benefit in regard to inhibiting the
local tumor growth in the primary lesion. This result may
be owing to the tissue distribution of NKT cells. NKT cells
are known to mainly localize in the liver, lung, spleen, bone
marrow, and peritoneal cavity.

Finally, the effects of the in vivo transfer of a mixture
of 3 kinds of TAA-transfectant ES-DC loaded with
o-GalCer in the therapeutic setting on lymph node metasta-
sis and peritoneal dissemination were evaluated. On day 0,
2 x 10® B16-BL6/Luc cells were inoculated into the footpad
or 1x10* tumor cells were inoculated IP into mice. On
days 3 and 10, ES-DC were transferred IP, and on day 21 or
17, respectively, the mice were euthanized and luciferase
activities were measured. Multiple TAA-targeted ES-DC
loaded with a-GalCer induced significant therapeutic effects
compared with a-GalCer-loaded ES-DC without TAA in
the model of spontaneous metastasis to inguinal lymph
node (Fig. 7B). As shown in Figure 7C, although the in vivo
transfer of a-GalCer-loaded ES-DC without TAA or
vehicle-loaded ES-DC with TAA showed insufficient
effects, a mixture of 3 kinds of TAA-transfectant ES-DC
loaded with o-GalCer induced a significant therapeutic
effect in the peritoneal dissemination model.

DISCUSSION

The anticancer effects of multiple TAA-targeted
immunotherapies against mouse melanoma were evaluated
by using o-GalCer-loaded and genetically engineered
ES-DC. Four TAA that were naturally overexpressed
in melanoma were selected, GPC3, SPARC, TRP2, and
gpl00. SPARC is expressed in various types of cancer
tissues®>*¢ and implicated in evasion of cancers from
¢
FIGURE 6. Preventive anticancer effects of multiple tumor-
associated antigen-targeted vaccinations with «-GalCer-loaded
ES-DC. A, The mixture of ES-DC-SPARC, ES-DC-TRP2, and ES-
DC-hgp100 (3 x 10°) loaded with either o-GalCer (aGalCer—
ES-DC-STH) or vehicle (vehicle-ES-DC-STH) or nontransfectant
ES-DC loaded with either a-GalCer (o-GalCer-ES-DC) or vehicle
(vehicle-ES-DC) were transferred IP into mice twice on days O
and 7, and 5 x 10* B16-BL6/Luc cells were inoculated IP into
mice on day 14. On day 28, the mice were euthanized and the
greater omentum and pancreas were excised together and the
total luciferase activities were measured. B, 3x 10° o-GalCer—
loaded ES-DC-STH, free a-GalCer (1 pg/mouse/transfer) com-
bined with ES-DC-STH, vehicle-loaded ES-DC-STH, and free
a-GalCer alone (1 pg/mouse/transfer) were transferred IP into
mice twice on days 0 and 7. About 5 x 10* B16-BL6/Luc cells
were inoculated and luciferase activities were measured using the
same protocol as A. C, CD4* T, CD8* T, or NK cells were depleted
in vivo by the IP transfer of anti-CD4 mAb, anti-CD8 mAb, or
polyclonal rabbit anti-asialo GM1 Ab. During this procedure, the
mice were immunized with a-GalCer-loaded or vehicle-loaded
ES-DC-STH and challenged IP with B16-BL6/Luc cells in the same
protocol as A. Dotted line indicates the detection limit (A, n=5;
B and C, n=6; *P<0.05). The data are each representative of 2
independent experiments with similar results. ES-DC indicates em-
bryonic stem cell-derived dendritic cells; hgp100, human gp100;
IP, intraperitoneal; mAb, monoclonal antibody; NK, natural killer;
SPARC, secreted protein acidic and rich in cysteine; TRP2,
tyrosinase-related protein-2; o-GalCer, o-galactosylceramide.
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immune attack.’”*® The present study is the first to
demonstrate that SPARC can be a target antigen for
cancer immunotherapy. Figures 2B, 3A and 4D show that
the effect of SPARC as the target antigen was comparable
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with the previously known melanoma-associated antigen,
TRP2, or gpl100.

CTL specific to each TAA were sensitized by the in
vivo transfer of DC transfected with GPC3, SPARC,
TRP2, or hgpl00 gene. However, the anticancer effects of
ES-DC expressing single TAA in vivo were insufficient (Fig.
4D). These results are quite similar to the situation of recent
T cell-targeted cancer immunotherapy. Using DC expres-
sing multiple TAA for cancer immunotherapy makes sense
and several studies have been reported.3**! However, there
are very few reports that directly demonstrate the
advantage of multiple as compared with single TAA-
targeted immunotherapy.*? As shown in Figures 3B, C and
4D, preimmunization with the mixture of 3 independent
TAA transfectant ES-DC protected the mice more effi-
ciently than the ES-DC expressing single TAA. The
enhancement of antitumor immunity by the transfer of a
mixture of 3 kinds of TAA-transfectant DC could be owing
to an increase of number of CTL attacking tumor cells and
a low frequency of immune escape.

In the past decade, o-GalCer has been attracting
attention as a novel immunostimulatory reagent for cancer
immunotherapy. CD1d is monomorphic and thus CD1d-
a-GalCer—complex on DC can stimulate the NKT cells
of any recipients. On the basis of the promising results of
preclinical studies demonstrating the anticancer effects of
a-GalCer-loaded DC,?® several phase 1 clinical studies
have been conducted. Although the activation and expan-
sion of NKT cells by the administration of a-GalCer—
loaded DC has been observed, the results seemed to be
unsatisfactory from the viewpoint of the clinical effects.*3~46
The present study evaluated the effects of loading o-GalCer
onto ES-DC-expressing endogenous TAA to induce anti-
cancer immunity. Upon loading with a-GalCer, ES-DC had
a capacity to activate NKT cells (Fig. 5). Figure 5C showed
that the killing activity induced by the in vivo administra-
tion of a-GalCer—loaded ES-DC through the activation of
NKT cells was sustained 1 week, and after 2 weeks the
effect decreased to the background level. Despite this
transient NKT cell activating capacity of a-GalCer-loaded
ES-DC, anticancer effects induced by a mixture of 3 kinds
of TAA-transfectant ES-DC loaded with a-GalCer showed
a potent effect on inhibiting the growth of B16-BL6/Luc at
2 or 5 weeks after the administration as shown in Figures 6

4
¢

FIGURE 7. Potent anticancer effects of multiple tumor-associated
antigen-targeted vaccinations with a-GalCer-loaded ES-DC. A,
About 3 x 10° of a-GalCer-ES-DC-STH or a-GalCer-ES-DC were
transferred IP into mice twice on days 0 and 7. On day 14,
2 x 108 B16-BL6/Luc cells were inoculated into the footpad of
mice. On day 35, the mice were euthanized, the lungs were
excised, and luciferase activities were measured. Typical exam-
ples of pulmonary metastasis of B16-BL6/Luc cells in mice are
shown: above; A, a-GalCer-ES-DC-STH; below; B, «-GalCer-
ES-DC. B, On day 0, 2 x 10° B16-BL6/Luc cells were inoculated
into the footpad of mice. On days 3 and 10, each ES-DC was
transferred IP. On day 21, the mice were euthanized and the
luciferase activities of the inguinal lymph nodes were measured.
C, On day 0, 1 x 10* B16-BL6/Luc cells were inoculated IP into
mice. On days 3 and 10, each ES-DC was transferred IP. On day
17, the mice were euthanized and the luciferase activities of the
greater omentum and pancreas were measured. Dotted line
indicates the detection limit (A and C, n=5; B, n=6; *P<0.05).
The data are each representative of 2 independent experiments
with similar results. ES-DC indicates embryonic stem cell-derived
dendritic cells; IP, intraperitoneal; a-GalCer, a-galactosylceramide.
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and 7. In contrast, a-GalCer-loaded ES-DC without TAA
showed an insufficient effect under the same conditions.
This suggests that a-GalCer-loaded ES-DC have potent,
antigen nonspecific effect in the early phase after adminis-
tration, but sustained anticancer effect requires activation
of TAA-specific CTL induced by ES-DC expressing TAA.
Interestingly, the others reported that NKT cells activation
induced by a-GalCer-loaded mature DC helped to boost
adaptive immunity in vivo.*> We performed an IFN-y
enzyme-linked immunosorbent spot assay to investigate
whether the loading of a-GalCer to TAA-expressing DC
would enhance the TAA-specific immunoresponse. How-
ever, no significant enhancement was observed when the
mice were immunized with a-GalCer-loaded TAA-expres-
sing DC in comparison with the vehicle-loaded TAA-
expressing DC (unpublished observation). The preventive
effects of the immunization with a-GalCer—loaded TAA-
expressing DC (compared with vehicle-loaded TAA-
expressing DC) were almost totally abrogated when the
CD47% T cells, CD8" T cells, or NK cells were depleted
(Fig. 6C). Collectively, we considered that the enhanced
antitumor effects induced by o-GalCer-loaded TAA-
expressing DC came from the cooperative work of CD4 ™"
T cells, CD8* T cells, and NK cells.

Anticancer immunotherapy with DC loaded with
human leukocyte antigen (HLA)-binding peptides derived
from TAA has been tested clinically in many institutions. In
most cases, the DC are generated by culture of monocytes
obtained from peripheral blood of the patients. To generate
a sufficient number of DC for treatment, apheresis, a proce-
dure that is sometimes invasive for patients with advanced
stages of cancer, is necessary. In addition, the culture to
generate DC should be carried out separately for each pa-
tient and treatment, and thus the procedure used at present
may be too labor-intensive and expensive to be applied
broadly in a practical setting. Alternately, the source of
ES-DC, ES cells, has the capacity to propagate infinitely
and multiple gene-transfectant ES-DC can be generated by
the sequential transfection of ES cells with vectors bearing
different selection markers.!$242% Generation and genetic
modification of ES-DC from human ES cells is achieved
by the currently established method.*” It may, therefore,
be possible to generate multiple gene-transfectant human
ES-DC expressing TAA plus immunostimulating mole-
cules, which could thus more potently stimulate anticancer
immunity than monocyte-derived DC do.

Considering the future clinical application of ES-DC,
allogenicity (ie, differences in the genetic background)
between patients to be treated and ES cells as a source
for DC may cause problems. However, it is expected that
human ES cells sharing some HLA alleles with the patients
will be available for most cases. Mouse ES-DC admini-
stered into semiallogenic recipients, sharing 1 major
histocompatibility complex (MHC) haplotype with the
ES-DC, effectively primed antigen-specific CTL, thus
suggesting that ES-DC can survive for a sufficient period
to stimulate antigen-specific CTL restricted by the shared
MHC class 1.*¢ However, in the same semiallogenic setting,
the 5 times injection of nonantigen-loaded ES-DC signifi-
cantly reduced the efficiency of priming of antigen-specific
CTL induced by the subsequent injection of antigen-loaded
ES-DC (unpublished observation). Therefore, repetitive
stimulation with ES-DC expressing allogenic MHC
may result in activation and expansion of allogenic MHC
class I-reactive CTL, and in such recipients subsequently

© 2009 Lippincott Williams & Wilkins

transferred ES-DC may be rapidly eliminated. Repeated
immunization may be required in clinical applications to
induce strong anticancer immunity. Therefore, the problem
of the histoincompatibility between ES cell lines and
recipients should be resolved. The methods for targeted
gene modification of human ES cells and for targeted
chromosome elimination of mouse ES cells have been deve-
loped. To overcome the problem of histoincompatibility,
genetic modification to inhibit expression of endogenous
HLA class I in ES-DC may be effective. A disruption of the
genes for the molecules necessary for the cell surface
expression of HLA class I molecules, such as transporter
associated with antigen processing or B2-microglobulin
(B2M), is presumably feasible. Along this line, we recently
reported that the efficient activation of antigen-specific
CTL was induced by TAP1 or B2M disrupted and recipient-
matched MHC class I introduced mouse ES-DC.' We are
now preparing to introduce expression vector encoding for
B2M-linked form of recipient-matched HLA class I heavy
chain into TAP1-deficient or B2M-deficient human ES cells.

Previous studies on ES-DC were performed by using
well-established TT2 ES cells.!>!%28 The present study
confirmed that ES-DC could be generated from B6 ES cells
with the same method previously established by using TT2
ES cells.!” ES-DC generated from B6 ES cells were com-
parable with TT2 ES cells in differentiation, proliferation,
surface phenotype, and antigen presentation. In addition,
ES-DC could be generated from other ES cell lines
(unpublished observation), thus suggesting that the method
to generate ES-DC can be applied to various types of
mouse ES cells.

Other studies have reported the generation of induced
pluripotent stem (iPS) cells from adult human dermal
fibroblasts with the defined 4 factors: Oct3/4, Sox2, Klf4,
and c-Myc.*® Human iPS$ cells are similar to human ES cells
in morphology, proliferation, surface antigens, gene expres-
sion, epigenetic status of pluripotent cell-specific genes, and
telomerase activity. DC can be generated from mouse iPS
cells (unpublished observation) and testing is underway to
determine whether DC could be generated from human iPS
cells. Tailor-made medicine may, therefore, someday be
possible if “iPS-DC” can be generated in the future.
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H 2 BAAR (bid) & E S 7z,
FER i B T o T AHERR AR
Tix, HE1X200mg bid & 400mg
bid?® 2 LXVT, £h£h Child-
PughZ A BOBRE6FIT2o%
FELCEtl SNz, TOMR
BlAEgFIN, BRRI7%,
TTPH 497 H, OSH Rl
1567 H&, BRRTITbh728 1
HE R B &[] 55 DL b oD TR R B
BN, 72, AEFRDK
% (56%), THI(56%), FREM
SIS (44%) , % (37%), HEHKIE
T(22%), ®IME(19%) &, B
kERBOTOT7 7 ANTHoT
H & B E RN IZ400mg bid D 1 Bl
TFEEEEABDI DA THY,
HEATHRER I THHLHD
tEz bhlz,

HAIZ BT b IR T 0
KB EBLZDICE, VFIT7x
= 7 &% BRI LB D
kodoh b, Woke FAkRDORE -
HENRESI NI EHRDL
SHARPRERIZZMT A2 L b
HTH o720, EFLFERIEED
hWwBETHOSSERay bo—
WARBROE L EE L\ & HIT S Mz,
—77, IFEhRILAEZERHREE (trans-
catheter arterial chemoemboliza-
tion ; TACE)#CThhiZ&Hlt
FMERHEHL2VONEE TS
57:%, TACET®EI /LN
EFENRICTIERIT L Fa—
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W D EAE 2 AL BGRER D E I S
Ve VI 72Tk, R
ASEIE & 72 B e AT BLNE T
DEMEAFEH S N7, REG
WL O HBRERHBIREL LT
DRI TV, AR
B RATREO MRS L LTt
MNHTOREBETHY, ZoEEIL
BOTRKEVW DEEZLNE,
ARBTIX, 1HHL VT2 ED
TACE T25%U\ -0l D35t 3
VMNP RONIEEE T v
F2LLT, VITz=THET
T RBEICE . ERFHE
HHIRMEZ COMMTHY, W
BT 400 B LA E > KB 72 H g ER
BThb, RERKRABRITT TIZHE
BRI BITLTBY, HVigk
MESHOLMI R 20 LS
Nb, 26T, bAETIIFEE
WENBRAITDRTEY, VI
7z =7 L OfEIHIR S Tn 5,
L2L, V727D HEH
DEHE L REWIIEHLS N
THHT, £ 1H» 5 ORKAER
HRO LMD, B, EAE5EHE
BT A 75 F ~ (CDDP) if
BiEE OHFRIC L B8 T HBRKR
B LEAfrbhTwa,

B e T R T O8RS

DRETH Y 77 2 =7132009
45 HICHFMIRRE (2 0h 3 2 @n At
BIAKRE SN, FTTIC—KERKT
DERADPTRETH D, TOHEISIE
SHARP HERIZHE D W TUIBRAEE
DEITHMBRELITRTH Y,
Child-Pugh 4B C DB EEA
BRICIZA %M ShTwik

W IhTwb, RO I HER
R RER T2 137 61+ 38 451 A% Child-
PughZPEBOEETH Y, 20084
D ASCOIZ BT Child-Pugh 543 %
B O % 38 BI04 7 AT #E R AR
HahiY, #hick s &, Child-
Pugh %% B @ 8% 13 Child-Pugh
SEAOBEHBHNIL, EWE)
BT MEBENE RS
b O DR T (area under the
curve ; AUC)osn(mg.h/L) & Cmax
(mg/L) & dICHEBLTHEY, F
TeHENORBDKRELEIRDOL
Mol d3NTwb, LHL, ¥
vy ER, BK, BEZRER
FEABICBE S 2 B OB R <,
BRI TTP, OSbHr» o7
LahizY, bHETOE T HER
R#E% T3 Child-Pugh /04 A B
O BEDFETHET 2N, AUCozn
Y Con 3 Z THRIZBOT, 2
HELRLI)ICRESRL,
LA L, FERBROEFIEIZDZ L,
¥ 72 Child-Pugh /7% B id score T
T~9MEEHTHY, SHBIT
DRFAPLETH D, BIE, bH®
T Child-Pugh 77 A BDOEH
& [ R 2 B8 L C R & 12 3FA
T % 56 T AR RERA ET Il S T
Wb, FARABRTIX, FEFEEE
% TTP, BIKEFMEEE 2 R&at
EOSICEREL TS,

E57z=7u50
B FIENMROERRER
EAT B E LR e L
V77 =T UNDOEHRI X B
KRBL LT, OV572=7
& M head to head DAL HLEL
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ABX (first line), OIEHEIRETH
557 22T ~OLEEHREE
M BRSO LEBGRER, @V T
T 7l HRo TSI eRa

b — iz X % ik ER (second
line) IZ3 T HNB. ZL DHTIE
BRI B W THMS 5 Wi PRI
X558 T ABRKRERD 5\ 358 1
MERABRITbNI, IR
B INDHERP|MESNTNS (R
6)"7,

First line Dfbs#ik & LTI,
AZF =T ETINZTHYTIT
RBUE 2 e B AL AR I E A
Twh, A=+ =73 VEGFR-2,
PDGFR, cKit% F424Ems L7
VI 7= TICEMDOT VT F
F—E¥HEETHL, TNETTK
EEERM - 7V T7RFLIZ2DOD
8 T MEKRRABRIITDORTY, v
57 2 =7 L I\IZRES O BEA
HEIN/(FR6), KETOREKET
1$37.5mg/ H, 4 & E %N R%E
2BBKRED A r V2 — WHH
Hh, BEMIMEESINTNEHY,
WM - 7 27 DFREETIZ50mg/ H,
4 B R E BN IR 2 HEARED 2
rVa—ViHWwLR, grade 3/
4D M/MIRA (43% ), BF P ERIK
4 (24%), HREMIERER (24%) ,
Wik (22%), il (14%), 44
DREHAHTVE Y, A=F=T
D HAE R LB ER Tl 37.5mg/
HOBEARE SN, 1,2008] & F
HIEROEFEBRPFEINT
Wb,

I)uaF=7iFEGFRFUO Y~
Fr—YHEETHY, Bi2H
FNMBERABR; IOz, Zh
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Agent Targets
Erlotinib
HER1,/EGFR

Erlotinib

Cetuximab

Cetuximab

Bevacizumab/erlotinib

Bevacizumab/erlotinib

| Median PFS/TTP

n Response rate
38 9% 3.2mo
40 0 3.1 mo

8 wk

1.4 mo

40 25% 9.0 mo
51 6% —

Median OS Author
13.0 mo Philip (2005) *
6.3 mo Thomas (2007) "

Gruenwald (2007) ®
Zhu (2007) ¥

Thomas (2009) *
Hsu (2009)

2.1 mo

e

Kanai (2008)

ABT-869 VEGFR, PDGFR

5.4 mo

9.3 mo Toh (2009)

*% . second line

% . first line,

% T2 o0 % I HERKRAER T
nYY, wiFhdEHRIIESL,
433 TE A A7 B B (progression free
survival ; PFS) % 3 » HREL
FRRE X v, HETOREI
fTbhTHE6Y, V737227~
O EFERFEE M o 75 HFED
75 R & 7 8 T AE R R B
ELTERSNL TS, Z0ft,
V57270 ELTIE
RAD-001 4% 1 / I fHERIRHER &
LTEBENRTWVD
NNV AT TIZHEMY 550
yvaF=7EOfRYY, &5
WKLYV EY+ XX TSTF
YEOHAT R Y, £ DEIM
BRABIIThN TS, 2T
RNV AT+ VaF =TI,
HKE?DMD Anderson Cancer Cen-
ter TITH N5 T AHERRABRIZ

BOTERE, TTP, OSLHICK
R EREE»EON, VI 72
—TBAbDEHEI N, L
L, ZHRiEZRTOHEBMERNY
A= THMT b BIF 2?5
nTHH, FHOEHRMNHAL LT
Bhwih EOMERY S, KEK
728 AR R RBR I I T T,
BifE, TTP2EEFMEB L L
TARNV AT T+ vpF=7¢t
V57 =7 OENERLE T HE
KRBV EBEN TS,

FhHYIC

R IcBwTd, 7 TEN
EIZL ) MO TEFHROERIC
BT ILFRENSHELL 20 &
%, V97 xz=7%HII, head
to head (first line), second line,
borwizvs7z=TLOBAL
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LTOH L WATFENE, S5I2
BIRTEHRE O MBI #E R TACE &
DHRBE R L, % ORKAR
MEMD 5 WIFETEH I TS,
wWhd, ZRENOEF DR
BEDPLIEE OBV
BRI L BRARBPLELEZ BN,
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FAANCBIT B EBLFREZIDPOPANE
LHR, EAEREHE ISEN T WY, EES
FHEWMFHEEIHL IR Y DDHY, TN
IZEDWIEERRES ThN, BERES &
Foobhb., AN E ToOEFGILFHEEIC
BILRYHEAE, FTLRVTORBB IV
FNEBFE ZTEEERBIIOVWTHRRS., &
B, BARERD HFVHHTIIREREEFTA L
L CHFHIRASA L FFRIEE YA % EDELE S
TWAHY, MEOWEITF 72K ERY,
B ADIEILUEEZ D, 2OFHNEESAZ
EHFRETIIHEENAL LTHEINEZ
ENSn0, T TIEFHRESAICDWTHR
X5,

L 5LFREDEIC

FEHABE DS AT LT, BFEDRRMT, 7 ¥ A%
Beto s (RFA) 7 & OZERIEFEHEE, FEIIRILS
ZE#4T (TACE) 7% & O R ENIRHERR E LT
V. ShTwa2, L, IhsDGEI
PE o0, HHWVITERE RO ZWHIZE
BiLFEEEOBEILE B S, Thbb, iR

¥ET A, MRESEREETHBIVELRE
BB LA, WHTEICHVLR TSNV
tuF S N—FITOEBELERT (E1).

AT A DI DD ARE L e 5 HI%, »F
ADERERZ T TR, FEELEELTRA
FIihbI ETHAH Thbb, BEETIE
IR 2+ Z B O L THBERYTO &
E)H L. S ABEDS ITBHEFER -
FFREZE %A L TBD, FEEIETLTwA
TENEL, EEYET S, HEREICIZEICChild-
PughEAHW S NS Z EDEAY, (HES
(%Child-Pugh748HA $7:13B T4 1Y, Child-Pugh
SECOBEIZOBMBTREVE ST 5.

2E{tEBENEE

IhE THETIFMBEAAC L TE, ST
I AR EESEIIDSAKH 5 N3 FIVE CHIDT
KAONTE.

R TIHEREHH T & 5 5fluorouracil (5-FU)
BURTE D WS N TELH, BHEITI0%E
BETHh) o2 EEHREHFLN TV RN,
Biologocal modulation % #ifF & #17z1eucovorin®
% A\ dinterferon” L DEFH L AR L LI A v E
%25¢, BO7 1) 3DV REHTHHUFT
b VR B LB ER ST D N7 A BB D FRET
e TN FORRAMIEBEL TR o728,

Anthracycline% T 4 doxorubicind 5  2* 5

* Systemic chemotherapy for advanced hepatocellular carcinoma.
#* Eiichiro SUZUKI, M.D., Fumio NAGASHIMA, M.D., Ph.D. & Junji FURUSE, M.D., Ph.D.: B RZEEETEE
ME (181-8611 = ETH#T)116-20-2) ; Department of Internal Medicine, Medical Oncology, Kyorin University,

School of Medicine, Mitaka 181-8611, JAPAN
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l HCC l
Stage 0 - Stage A~C Stage D
PS 0, Child-A Okuda stage 1~2, PS 0~2, Child-A~B Okuda stage 3, PS>2, Child-C
. ! } |
Very early stage (0) Early stage (A) Intermediate Advanced stage (C) -
N g B3 or stage (B) PR S i
. <3cm, =<31@, PSO Z2%,PS0 gEBH),PS1~2
v v
*f‘é 3 cmaFif, 3 BT
PIRRETE, EVIVE L
5 —» BHHE
EE L »H)
¢ * * y v
. Liver transplantation g
Resection (CLT/LDLT) PEI/RFA TACE 2 HLFEE +
5-year survival : 40~70% 3-year survival : 10~40% 1-yigrj;(r]\£2/al :

1 Barcelona Clinic Liver Cancer (BCLC) staging and treatment schedule
CLT : cadaveric liver transplantation, HCC | hepatocellular carcinoma, LDLT : living donor liver transplantation,
PEI : percutaneous ethanol injection, PS  performance status, RFA : radiofrequency ablation, TACE : transcatheter

arterial chemoembolization

Hu L TWAHD AR TS, EEAILLR
HEECEGERE L K NAB AT B OERA
A5 NTAS, 25% DIER TE AR 2 & PHEEDTRE
5, FEHEEEE L TRME NG h o729,

ZOENESEB LI BEAER D &%, mitoxantrone,
cisplatin, paclitaxel, tamoxifen, octreotide,
gemcitabine %z & DIEHIC L B ERAERAIT O
TEEPVNTROEEICAFHRELRT A1
B h ol MHBAREE R, SRGERERE
H3kA HNTH Y, 5FU, mitoxantrone, cisplatin
OpE L (FMPEE) 9%, cisplatin, doxorubi-
cin, 5-FU, interferon D §f F 1 (PIAFEE) Y 72
r, BOESEOHRE L AL N, BIER
BT Ciibhzbond b, BIEER, 50
iZdoxorubicin & KNEHE L EFHIBMER € /R T
LY X R, EERERLIIEEL o
7. ThE TOEEALEBRELFLL LT
BERARBOBEL T (R1).

WL, WREEEAARD HVIEFIVE
CHITOEBRBETOERBICRRENAONIZZ L2
54 TRENHEIC L AIRERBEM TR TAL.

FF R A DS FEMFAIFH

1. MEHFERF

S AEENEFEELRERETH Y,
FOREMA - HEEICIE, IEFESERREH
RES-LTWAYW, ZOMEHFEDHEHMAE T
Y LTI, MRz BESER T (vascular endothelial
growth factor : VEGF), L/ HI 3 58 K -
(platelet-derived growth factor : PDGF), #RiE3F
4R #4858 A - (fibroblast growth factor | FGF) %2
FPEE AL TwS,. Zh s BT EFMRA
ADMETE R ERL &, EXAOBRICHHE
BELTwaEEbNhA. 209 HLVEGFE, #Hil
GEL R, SLERIB LY, BUNLE O
EEBUY TTESRLY T LB IR DR
mENEMEOBERTFTHY, POHEES
2 LTwa EEbNAL, VEGFIIFEBIZBI S
MR EMIES T T2 L, IFMESAB/AIZD
BHELTWAD I LG SN, FHles A BAE
DEMEEENTHEIZDEE L Tn5D Z EHRBE LS
NTw 5, Poonb 1 fFBLAS A DEITRFRIC
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