Ve h P2 Xk TET, MlaEEds b DE
Flozrhrsd, BRPIRTORAZY) —=v ek > TR
RENTTEBELERD, HF V-V TOEHOHERE
M 52 & THRERZT ONSFEMEETH 5,
FhHFENEPRLICARTE, TREnsdEEES b -
T3, HLENTFEEMTL I icky, 20
TROERDOHFWEENFNLZ L b b5, BHEEE
BEOBRCB VTR, HBENRROB L L LwhhTy
% epidermal growth factor receptor (EGFR), vascular
endothelial growth factor receptor (VEGFR) 7 &8
BROBERMEINTVWS RD, HrLWEEEL LT
Frbl-nz2, BEEHEBECEL T, BEETO
& AEB S RESIRIEA SN TWwL iz,

1) Thalidomide

GBM WMEFHEZFE-> CTHEAT 2EETH L7120,
Thalidomide ® & 3 iz VEGF &M fEfE L& 54
ZHE T 2EFMCINEBESRBSEE CE 5,
Thalidomide B #]®H % > & BCNU % temozolomide %
EQTNFMEE L OFRATOHBRMENHE->TH
D, BETOEFEENREINT B8,

2) Imatinib mesylate (Gleevec)

imatinib mesylate (STI 571, Gleevec) I3 Ber-Abl
EHP & U platelet-derived growth factor (PDGF) %
BREEUFuyryF I —Yrve 7y —EBL, B
FEOBIEMEIER 2 b 0, T CRIEEBHEHIIRICE
BTHDEVI|EH Y, EB TR L T HEKE
DEEE - TV 58,

3) Gefitinib (Iressa)

gefitinib (Iressa) I epidermal growth factor rece-
ptor (EGFR) iz L, MISHEENGHER - 5L, —
OB BT EORMIIHI LT 52, EGFR
FEREOHOEEMRBE N L TOHRVPRS LT
w3, Rich 51, BHF GBM &%t T event-free sur-
vival 8.1 38, overall survival 39.4 58T, BER X grade
12723 20RBRIEHZ2VIE TR TH o7z L|EL T
W5,

3.8 XK

FELL-BREESEREPERB P EECEELZ VI
BRI CBE TEAT % (convection-enhanced deliv-
ery system) Z W&V, BRI TEREBEEIRT
BEEDRZED LD LT 5RSBITHONL TV, inter-
leukin-13 (IL-13) E AT EBEIC ST HE L T»
29, EEMCIZIFEAERFRLTOZV LD TW
%z, Zhk PE38 24387 IL13-PE 38 2»BE T
AT BRI IE % 5> TV 5%, AR Transferrin
L7 T VT EBRERES & ¥ Transferrin-CRM 107
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b BRI 2SR & iz,
Iv. E5lLiEHE, 77— —A— FAR

WERDICFRER, ThE CRE-INEIET VR
REDE, ROLYBEDROMF T 2ER2FERATL L
WHITER ESTER, ZhiztL, BETE, BE—0E
HERNZHOBE T T enER e 2 B2 ENE
BHEEVWIBELS, HRXOBEILERLBEL LK
BEBIRTZ2LWIFESLONE IS En->TET,
INDBEFHEIEETH D, 7—F—A—FBEL bIEE
NHEEETDH S, FRRZHELFANLZFERELT, #
R EEMEEEERICEL T o= —HREEsERD
MTT assay % EBFERTH o e B3, IBETIE, 5FEY
FHRFEORE LV, BEFEMCEIWIEEED
BRW 2 END LD Wik oTc, BEMEBEO(LEEE
KBV, TMEORRE W FSEEERIZT —T — X —
FIBBEB TR IN T B, {LEEEFNCT T 2 Mg
&L TRERNZ b D, multidrug resistance (MDR) -
1 DEBELFEYTH 5 p-glycoprotein Th 1, kIS
HEEPHEHT 2@ =12k v, adriamycin, vincristine,
cyclophosphamide, methotrexate 73 ¥ iz FIERIC & %
&~ 3%, multidrug resistance-associated protein
(MRP)-1 bRz, etoposide % adriamycin (2Tt %
T EWHhR T 5%, 2 O, BEHRBEICR b AL
fEH N T V> 5 nitrosourea RHEHI 3 2 MBS L
T 5 D O%-methylguanine-DNA  methyltransfer-
ase (MGMT) ThbD, ZOMH:2THRT 24 NEE
WEERIICBRIA S 41T V2 52429,

1. MGMT i & % nitrosourea ZREXIED IR

nitrosourea RFUEFNZ KT 2 MGMT 2 X % EHIH
MEELZZRT %2729, MGMT ©® mRNA B ®
MGMT EHEHEOKRE®Th, MGMT OHI D
WS LT, nitrosourea BLIS D 75 5~ R B
2B —ERELTAVE LW TERIMEE > T
%o Lin U723, EIPY CREE 3 L TREEIS & 72 -
TVRARERBRI DRI, EROERPKE T
H 57210k {, MGMT 8721 TRBEBH D3
KN EZELNE G E VI Z VBTV R, Filo
procarbazine Iz X 2 MGMT ET{ER 2 FIB L 7- 14
¥, TOEKRTT—7—A— FREOD—D L2 DB,
EEMiETo MGMT zHZEL, BEEZRTFICHLT
X, ACNU #5411 procarbazine iz & 2 5iLBE %4 2
I ETCMEERRRTE 2 RSN H 29,

2. FEF1lp, 19qREERTZREBBENLE

SFEMFERIR R EE OB I ERERIC B> T
WHE—DERTH 2, EMifaEIC LY, ZXREBEIX
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EFREBECBRZHEORBVEB L E 2 5N T ET, B2
fafk 1 BOEHE (1p) ¥ X019 BEW (199 ORE%
¥ BFERNIZ 38> C procarbazine, CCNU, vincristine
i & BbEfRE (PCV B BB CAERITH 2 Z L8
IR ST 2020, FITRIRIC BV TREHERE T,
1p, 19qREDD 2HNzDTIx, FEEHIZ PCV Eik
2> T DPEFE Ly, ERTIR CCNUDRDL D
W ACNU Z v 3 PAV BEBNRBREE L THY S
nTwa,

Bh Y

BliEMRBE bR BTS2 R L, bR
R X 2B EERVEERI N T RP oMz, Ll
BHG, RS SDIE T > RIZ I IE, nitrosourea
EH S —FOMRERL, BRETE, BREHE L DA
BHEBE L 2> TWwh, E5ICENTEESESDS 2\
WREERHAET 5720, Losmb & L7 quality con-
trol/quality assurance M F C O AHIEES PR B 13008
THDHErdbic, —HTIHEL DEBOHFHRELEEL
o7 =7 —A—FHEEHEEL, BHEHREBEDGER
BORER2X2 Z L 3BOTCEETH 2,
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BRI - RO T L EEEENES,
{EEBENE L eWERE LTHRbTBY, 20
BHEE LT, MEmeEmcERWHEEOFER &N
BRHENTWS, S LEHIBERERE, Bk
HHVIIEIEE O Lo RELSEEE, M
R Fa e & IO L7 bk 4 &S b T & 7275,
RFCOWRBRBE LB L TLT LS EF2ERE
BOENTEVWRVONFBRRTH L, LirL, 2002 F
WRBINZAYTFH ) ADER, nitrosourea R
{bZiEgl % O0F B U7 Bt aia A%, A L vERic
HARMET A B AT AR ORERVALNZE SN
EHlC, RBRELBRARICLVEFERSINLEH D
HWELHY, 70U F— < T 5{FEEOBEERD
HHRINTETWE, FARTE, B4 -7
A BEOTIRE BEITOWTHEET 5,

I EMREEICXY 2EERE

EHVAE L 1T, BVI YTV A LAV O BRR R
B &) BT ENABIR TR D BIF 2 GEREUE
BTXDLEEHEL WL S, American Society of Clini-
cal Oncology (ASCO) 12 X 5 T ¥ F ¥ A LR & HEdE
LAV EFELICRTY, KR, BEERRLZL0DIC
i3, BbHZEF VALV OB NRIRERARIC
HEIIAHRERIZL Y, ZhITOREBBHEELINT
TR ICHN, BEIICEBRLREL S o TERH
BOEE, AREDO LR, FEFEZOFED R EHER
BT S kw2,

FNTIE, BEOEMNES ) & — < 2xT 5 IEHEIGE
it m. KEE AT 1970 ERBE LY, WD

POKRBERRARAITT b, FIIHEREBEOKRL
PEINTVD, FICOVTIHE, Bd o TERICT
ORI T AR T VI LT A EIIRTETH
B0, BEOHMEFNT EDEVIFILELEE%
BV, %< OIEDT KRR KRBORML A ERFE
NDHECFES LT EHELTBY, BHFIE (glio-
blastoma) ® & 3 IO THKREREOEVEE TH
5Th, WHTALIZEFEF LnEWIHIfERETHLT
W3 8M  BETI, BEEZF) IR FES—Y
aVVATFLADIEILLD, FOFEBIHMEL T
BLEZLNDY, BEEFLEEE 4 EOERERIC
BEUER I LT, MHEAARTETHL LIS
Bbh v, BEHRBHITREPEET LI, #
BULANNVTEHBIHYEL, £ DBRABKRTEDR
BEHEFFOLNTWE Y, Lrd, BEHEILDWT
1Z 60Gy &9 DB, 1FIF—F LIRBEICR>TwWh,
% IR AT e B I SHRIGE OB CHEERE LI
LRADLEINTVEY, BAEDE ZABEAREIC
2emBENT—Y VB0 BE Y T EEN KR
(planning target volume) & L C 60Gy ® F&5+5H1H % 7
THIEERHE

sk, BT ) F— I LTI bERENH T Y
B3 Thnwed8hT&, MAXDEUMHEHAERT,
BCNU ff B & A 1L S M SRR 8 A5 B ST # B B
RETFOBUMEEZRL, BEITOLIA, TR
HEWHEE LTHROLNTERD, LELITRTOHRER
THEHIAEEE D o TERASN T\ 413030 X
512, EWIEBWTIE, XD BCNUDAR %2 S
#Z|Z LT ACNU % 8FH L7 L2 RET RGBT h
BT LBV, ACNU 2B L-BELHER LW
BHLOBTTbNZE NMMRBRTE, EFAROER
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# 1 American Society of Clinical Oncology (ASCO) 2 & B3 T EF ¥ X
LAYL L HERE S L — ¥ (Hensley 2 X ) o %)

IEF L ZALANN

L ZEOREHERRO 25757 VA, REEEEL (LI BHER
0. 12l EDREDERIG, MNUEEEZ(LHLBHR

0L REOUEERIHE CGEREL(L, o8- M)

V. RW7FA 2 OIRRERR LB, fEBIRFIE

V. EFIRE
WEIL—F

Uowe

Evidence %t L

Levell, ¥ 7213485 @ Level 1L, 11, IV O #E RS —F
Level IL, IT1, IV #5225 —3
Level IL, 111, IV D RS —3

PR o722 L bR -> T, BRRTEIHLD
DD, EFERTIEEENHIICEL hdo/®,
L2 L%ads, BRAKTOBCNUIZL BIEEEEDS &
TEANTOD ACNU 2 AR ABRER» S, IR
DIBMEGFIL, FWIC L AW RAHFEH, nitrosourea
RYEH 2 0ERH L7 SEEREE A L) TNEE
RHIFBHT, A TFH) YV ADERERIRE SN0,
Z Mid, high grade glioma {2 %+ L, nitrosourea 3 T
R Z B LB e T o B LA Lo 2B L
DI2DT ¥ LMLBRBBRERDOA ST H Y VAT
HY, TOWKE, 2EEHFERTHTI 2% TEH 505,
BEECHRABEOEREBERBIE L VWIDDTH S,
2L, BFOMEHRE, FRPAZSICoWTE—8
DHOH% L, EEHEREOHRIIOWTHEESEHH
ATRFEBIRL G & A BAEEIC X Y TR TH B B,

IL BETVF—2ICHTHHUVER

1. BRICE T B EERBEORES
ERDOIBERBRE SNTELDDIIIHL, HKEMHW%2
EEEP Lo CTEFHHOERE LAY, BEESH
LTS, FNFEFLVREREL LTRDOLNS
ZEih b, FORHICE, bobdbIUEFT AL
VOBWEIIHEBBROERPLEL 25, HIIE
RERT, MIEWRBRE D Vbh, BF, SHROESN%
WHE LT vy AEREBRE L TEBIND, BERR
BROERO2OIZE, 370 ba—VoERP» 5%
¥, TETFVRLELRDEBIRELEIHT O,
Ta bV ET, BRCTbN-FERIRRERS
JUBERABROBREZFFM L, LEBROSREINT
WRITRIER S v, T, BRICENL TV TLE
FETRE CRIVTIUTIEGIOERIIRETH 5720, &
FEFDL R WEBREIEZYC, £Obh7F—7 2K

ETEICALEE L C, BN TE RTINS %
Vi, =Y DEHEEHICEELZOR, BEELEL
EBHETELT-FIDERTH D, FDLDIZIIEIEH
LA TFT— ¥ EBRIPVIEL 72 5, FCKTIL, Radiation
Therapy Oncology Group (RTOG), European Organi-
zation for Research and Treatment of Cancer (EORTC),
Southwest Oncology Group (SWOG) % & O [ IR & 15
TWV—THBHEEL, T—IOEOEHE - BB %77-oT
Wb, INHDEEESZICERNIELNAOPER
R BB 52 7 )V — 7 (Japan Clinical Oncology Group :
JCOG) TH %, JCOG I3 1978 4EJE A= 28 HS A RF 52 Bh Bk
SREMIBSA DEZEEEOWIFE I (EEF5EE
KB ERTF L L, 1987 £[EEFADEZIIE
RO (EEMRE TIWEM 2T, 1990 4F
BRI B NIz, 2002 SEEES S, B ER R E R
REREM O HEERRERE (B PABRKREE
3) | O [ BERNE R OISR R R OMES 1B $ A FF
e (EEWFE #HH—E) ¥ L LTJCOG Mz 13
HFEHOEEE S Vv — 7L UTRIEENT 7 Vv — 7585
ENdz, BE, XAV I —%FLICEE 18D
REREZ HL & LRMENRBRPSIL,
JCOGHRIRBFZe % £ L CT\W5b, 72, 20034121
AT E 2 [ R RS O RERE B 1R B O FEN I B
A (FEMRE BWFE)JELMbY, 224
RIZL o TJCOGREBMIE /S V—T 2 BEL T
3 14,23)o

JCOG ERIRHIZED HAGIL, ERICBIFAZET VR
2Bl B O OHMRFEOERTH Y, FHE, H1900
FEARAERS, 400 OBERPBE L T b, EITE I,
5 MIAERR B 2 1T\, FAE O R O FHE L ENE
BEDOELICED TV,
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Ei{flfE Grade 3 - 4
EEDS0% N T b EICHEE
MBIPLIE 14BRA
F#20~695, PS0-2 (FRBAEIRIC & BPS3)

B8RS LA LB
Grade 3/4, #E3%, &# (60 KM/
GOmELl L RETEREE (HY) /& L)

r

AR
ACNUBL¥REF

ERARE
RT 60Gy+ACNUEi##

HESEE
ACNUEL %k
8iA1a—X123—-X

B#
ACNU + PCZfi %

ERAE
RT 60Gy-+PCZ - ACNUf#H

HESRRS
PCZ - ACNUfH
g1a—X123—2

1 JCOG 0305 ERFREER Y = — <

<JCOG 0305 7’ haA—Jb>

B ) - AIERERE ALY 5720,
JCOG WIBERIZE 7 v — 7 Tid, 2004 4 & 1) 5 II/II1
HSER® B LT A %, MEBSERETIC LN,
BIIER L SRR EMBEED 5 FEFRE, €N
EFNT%, B%ICAEY, ZORED 1 OWEM L
BEENEE LRV EICHBEEILNTVAY,
Mo Tk <, Bk T BCNU, BN TiX ACNU %
¥ O nitrosourea RILBEHIAIEEREE L LTHYS
NBZEHNE L, Ins ORI T HHHEETSH
% O%methylguanine DNA-methyltrasferase (MGMT)
OFEVHEEICZ > TWh, ZOEEFEIL, nitrosourea
12 X o CHEE ® DNA @ guanine P HL AR T N7z X
FNEFEV, DNAZEHBEBOREZH I L
TEDWE % 58T %, Procarbazine i3, EHFN D
MGMT # M2 LIET S A1EHEFH - TWA I &N
SEBRNTEY, TN% nitrososurea SRPUHER I EAT
LTHESTHIEICLY, MHEERRL, FUESEHR
REHDL I EPHETE RSB, ERIZ, Brandes b
1% BCNU 12 4847 L C procarbazine 2 # 535 H&E T
DEBEERTLTEY, S8FOBRBFEICBVT
complete response 10% , partial response 19% & )
BN REEREL TS Y,

JCOG BB V— 7Tk, InboHELd
¥ |2 ACNU 12 %537 o T procarbazine % #% 5§ % 5 ik
L, fEsRo ACNU ik 5% 6 A L TS 2
TIFEOD_Z2LET LT 72 {LREBREREGL,

ER I BT 5 B ERIE I 2 BEERR O %
HiEELTWwS, 21320~ 690OWEEMEE
grade 3 BX U4 T, FMIC L 2 MBZ % 2 ML
Wiz v ¥ a4t L, 3BUPICIRELHGBT 5, AR
LT, MEREESIEEBIUEIHEIC
ACNU 80 mg/m? % iR ¥ 5 L, 60Gy O 5 A B AT
#4179 o FNLAEIL 56 HZ & ICF#fIC ACNU 5 %
1222179 (€1), BETIHBIHREGEEIBE L
¥ 10 H B procarbazine 80 mg/m? # O 5 L, % 8
A H 2 ACNU 80 mg/m®* % Bk W% 57 5., %536 H
H 7 & B U procarbazine % 10 HEEO#HS L, 542
A H ACNU % #kRA%5T5, ZOEESS6HI L
12 - AR Y ET. RERAREZ, BHEOREN
BREAHES LT Wiz, §I/IIEREE LT
HE SN TS, Thbb, 75 AL THERZH
143 548, B EEERIAT 56 BlER LB TRENE
MR ML, EROMOBHEICHEFLIL>TW
irhEFoF TE NTMARBRICETL, 5EBT3I0
BlOREG % £5E L, 2 EHORBREE % &1,
primary endpoint % 2= 7 ¥ %, secondary endpoint %
AT AR, BYEE, FEFLE LTEHET 5,
COERSEEICLY), BESHEIMICEERELL .
TABKCESTWNIL, BEOBERESH LWIEE
BRE ENDD, HoTWAHAEE, HINEIFREDY
A3, REEOEERETH D AFDIRRED, LUEl
FREIREICIERESE S L THERTAZ LIRS,
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2. LU WIEEIOR S

BT ) o —< OLEEER & LT, 30 4E3%ni-
trosourea RFLFEHI AV O T &7, BIEF I L
TALFEREDCHR TR VRS REHD 107, MEMN
BFOFEETH DY, HFRALBINE <, it
DYEHE % D nitrosourea FAJE A 1L M AKX BI T & 188
LeTWnZenh, BREBOBEICHVWLONRAL LI
otz M, BRABRIITHbNZY, EBROBERIG
W tEE o T % FE DT d nitrosourea % 257
ETBHH DML,

|D 7 Abl |

a) Temozolomide

BH7) A - T HEEREE LT, HbERS
NTWEEHD1IDTHS, HOMICRATAT IV
WAL T, 3RO nitrosourea RYLFEH) & B2 IR
RELLRNG, Bl - BHE I 2 EORIER A
BT, HRTOBREFTELZZ 206, FIEEL W
IRTHERTVS, BORTIEH INHARBR TR
THY, BlES) F—<OBEREERER# L) DD
HbH, LPLers, BEITOHRITTHLIEERT,
BCNU #2283 % Gliadel & DfEH b TN TV 5D,
MD Anderson Cancer Center ¢ @ £ I1 48 & B T i,
28 H Z & 2H A 4 77— A 200 mg/m? @ temozolomide
% 5 HEERARDRS L2k, BEREEZfT-o 2L
Z A, 2261 0BT E M E TERE (complete
response B & UF partial response @ £ 4) 13 34%, 4
FHARROE 2350 B, 36BIOBFEEICOWTIEE
NZN45%,132 T B LV IRKREZHBTNEY, T,
EORTC Brain Tumor and Radiotherapy Groups and
National Cancer Institute of Canada Clinical Trials
Group &, BBIEREICH L, MR BAHG 5E & MR +
temozolomide & D% NIRRTV, EFHAM SR
BIIRTEM 121 7 AR o023 L, BEIT14.6 7
ALBEBELRERZRLZY, BNCBWTHEIMH
HEPETRTHY, E4A, BET) T —<DHREE
CLTEEFBHEORT2ZITAb0DLEXLND,

b) BCNU #:#t# (Gliadel)

BONU 2 @B L72R ) v =T, FHEFICHHEI
BRETAILICLY, BEMICBCONU PSS N5,
Kleinberg 52 & % 46 Bl DB FEE 12§ 5 5 T M
BT, FAHTRFIC Gliadel 3R ER, BETHRIBEZ TV,
AFHERRE 128 7 B, 55 UL T DESICENIT
1BI9F ALV EEERLE Y, &5 IZ Westphal 5
12X A M AARER T, 214 6 0 B3 IE R % Gl
adel # & placebo I » Fafb &, FHBEICIN
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HEGR L CHEHRBE 2 2112, FOKRE, place-
bo BEOEFEB P RMEIT10DF ozt L,
Gliadel BIZ 139 W B 2R L, AL ATFYHHOEE
P AYARN

[2) HFEREEE |

HEDOFTTEYFOERIZIDITTILVHODH Y,
BIERMEAE 2 & BB ICERM L TV BROBETE
fBIZoWTb BB ENO0H L9, T/, LD
BICBWTHERTFHELRLENIE) BETEYD
MBEN, FNEEHE LIZBENERS N, ERIC
AWHNDB L) T Rho TRTVE, FFEHELTE
ZENTWASDE LTI, BEETFEY, BERTF -
ZRF, BERTF, MiaEY, &% - B - nEHL,
itk - BERF, 5FE, 7R M-V, BER
B EERIZDIB), BT ) A —<OREBEICBW
T, BEMEROEWE VDR TW5 epidermal
growth factor receptor (EGFR), vascular endothelial
growth factor receptor (VEGFR) 72 U 2SHE Ry D &4 &
ENTWwAh,

a) Thalidomide

BHELR EOBEMS ) & — S IEH A% > T
JEL T 7289, VEGF & RI/EH L, mEHFE%
I3 5 thalidomide |2 X 2 BEREIFIZ) R AEIE T X
Bo LLADS, BACIRBERBIERE KT 5 EE
FHEIIAT5TH D, BCNU * temozolomide & D
BICEAENHERBIITbITWESY, HEF T
IZHRE STV B FEBIC O LT Rl 70 ~
100 AL HE ST 5, :

b) Imatinib mesilate (Glivec)

WHEEF ICER T 4 %E#| & LT o imatinib mesilate
(STI 571, Glivec) %, Ber-Abl & H 3B & U platelet-
derived growth factor ( PDGF) 8642 &L F v v %
F—E L7y —EH L, EMROBEIEIIEE %
o, BEEBHERIRICARTH S L v ) IREND
D, BEEIE L TORIR S IIFF S NERIRITFEA%A £
5> TWAHY,

c) Gefitinib (Iressa)

Gefitinib (Iressa) i3, epidermal growth factor recep-
tor (EGFR) IZfER T A Z L2 & b MRS &]/E
T RETLIERTH D, —HOMBIIBNWTZDORR
WEERR SN TV B 2S, EBMES ) 4 — < T34 EGFR
ERERPEN 2D, TOFHEVEFFIN TS, Rich
bix, BREBIFE I L T event—free survival 8.1 38,
overall survival 39.4 8 ¢, RBI{EM X grade 1 %7212
2OBRBRIEHLVIETRCTHoEBELTWV5 2,
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#£2 EBEUS)F—<lZWlTET—T— A4 FLEEE

1. D2 WEROFR  (EHWERETORER)
BET5 it % R 3 HEH
MDR-1 adriamycin, vincristine, cyclophosphamide, methotrexate
MRP-1 adriamyecin, etoposide
MRP-2 etoposide, cisplatin
TOPO Il etoposide, adriamycin
MGMT nitrosourea
GST-n cisplatin

2. T HEHE O TR

MGMT Z25+§ % O%-benzylguanine, procarbazine

3. BEEOBVWHEEROEEOER

1p, 19q & 2 anaplastic oligodendroglioma IZ%§§ % PCV (PAV) &%

3) BEX

B L BR v EEEED 5 VT EFORLICEA
LTHEENREZE L) LW BEETH L. BEEE
BETHDEENRET L LI, BELZDIITTH
BEICIEAT B ¥ (convection—enhanced delivery
system) 25 HNTWV5E, ELEEELOFRMELS
DB, FIFA—TORPICERALTLHEEIND
Interleukin—13 (IL-13) = AFEFEH9 & L, IL-13 1Tk
fik # 3 ¥ PE38 % & & & ¥ 7z IL-13-PE38 % transfer-
rin& ¥ 75 ) 7 EBEE R KA ¥ transferrin-
CRM107 1= & 2 BRIGASFBIB Eh Tn a1,

3. F—T— XA k&

F—EEICH LT, B—07aba—liZ X 516H
2T\, FORR2HEL, BEOEZEE/LEZIEI»S L
VI BERAF RO FER I L, B4 0EFORRER
BWHL, #RICES LLBEEEEBRL VI &
W DR, F—TF— AL FIEETH 5, {LFRELCE
FBF—F— X4 FIEEEE LT, EREZHEOR
WEEIDEIR & ) B TR ED SNTW5 (R 2),
LALESES, BEOL A, ) F—<IilBWTI,
BEHE BB 140§ 5 cisplatin % carboplatin 7 & D 7
5 FF RYER 2 EHE LIZIBED L) 2BOTER)
BEHIDZL, F-F— A4 FIREVERTETH L
DRI I I AT TH S,

1) EHITHERET OBRE

IRIEE TR &, % < OEMES ICEFIMTERED
BEEPHLNTWS, KENZS DL L TIE, mult
drug resistance (MDR) -1 D &EFEH TH 5 p-gly-
coprotein 2% 1), #FESMICEE A P T A B 2T LD,

adriamycin, vincristine, cyclophosphamide, metho-
trexate 72 &% { OEHC F B ICHTEE RT ¥ Multi-
drug resistance—associated protein (MRP)~-1 % [k,
etoposide % adriamycin I EZ R Z LM LN T
Wa O Zofl, B G- IIRT B IEERE
e LTER DL EbI TV 5 nitrosourea 52 FE A 12
T AMEICEES LTWwa D), MGMT Th 5 &%
ZHENTWSE D “nb O EREICEERTLE
FEFREACRREAR, BHOBWIERE & KH
BOEX 2 BIR L CHERT 5 L) b, HRZ
FETREHENTF—T— A4 FIGED1DEE R 5o
2) SEH Mt % D wa ik

BRI 2 BRIk L CREMREEBD L) &
¥ 58 AT, nitrosourea RFLFEH 3T 3 5 T HEHE
o T WA MGMT 2 & T & 7212, ACNU %
BCNU #5725 L) IHEETH 5, HIRD JCOG
FEERSER D C OB A BV D TH Y, WELIE
BRI T MGMT # mRNA LNV H 50k ER LV
NVTHEL, ZORBRIFEDLNNE, Tz’ T
X% % & A % ¥ O procarbazine % 0®-benzylguanine
% ¥% 5. 7> | C, nitrosourea RFEH % %535 &
WARER EIUET—F— A4 FIEED 1 2& LTET
HZLINTED,

3) Jefafk1p, 19q R&EEZRTZRERBEICHT S

PCV(PAV) 1k '
DTEWEMR EBEEPBEELOLEF) 2 b o7
HABWERD1DThHbH, BEHT ) A —TOHFTYH
BEBREZEREBER, LFEEICRETAHREE S
NTWeds, ZORTHReR 1 FOEK (1p)B LT
19 BB (19q) DR &% RO B FEHIZ B VT procar-
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bazine, CCNU, vincristine 12 & 5 {b&#E (PCV #)
PO THENTH DI EIRENTEL D, FiFIC
Lo THIHENLERETO 1p, 19q DREZTN, £
NAHSERD &N B EFNIC BV TREBRNIC PCV Bk 21T
STV DL, T—F— A1 FMeEEEL VW2 S, B
P2 BV T CCNU o1 b h 1218 U nitrosourea F&HL
BHEIO ACNUBEWSH R, PAVEEL LTiTbNT
Wh, L L7%AS, 1p, 19q DREDFED b7 h
IZF IR D B IREEN 2V E V) OPFUR

o I2BE

THhbo
EhUIC

BEBELIZLDETLIEMRS) &< DBERE

13, BALNS30EFEENTLALEEL TV
wtmi%oiﬁﬁﬁﬁwﬁmﬁitf%iﬁﬁﬁé
MABHZEDTERVEEND Y, RO FHD
A Lo TFHRIUESRDLIERPFETELRZ Y,
BCNU % ACNU 2S£ R EEE L LTHWLRA TV
BAPLER DL, BEZOFMEIHETAVIZEEH &
NTVBREFDPHBELTELD, ZOHRIEIAO
EFEEEEETRTOATH S, B4 DEEOMEEIC
Eh¥lzF—F— A4 FHEELIRENTVEY, H
AITOLIABPNEHELRTHETHHELTY
v, COLIBRMTTELRTNER LRV &
X, ERICEITT, XY RVWIEEEERDTOIET
VADERTHY, Lodrh LTy EHVIT
LDd EICHERREED, b T THEBEREDNE
NTEEEE 1DV EDBABERTWILTHLLE
W25,
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EVERER DIRERIERIEOME IS T AR L ) BEICOVWT, THESE TV
REET, HaDFEHRTE 2007 — < THRELDTVES, Lo Somatostatin
FEREROLERBESOBMR CIEE. b UL D3 JCOG BEFEFZE L LT oEMH
Vﬂﬂﬂib’ﬁ?‘é?ﬂﬁﬂ?é‘ﬁﬁ SUUHREETH Y 9,

REOHEHE LR LE T, 9, Somatostatin Z5E 4k % > 72 MBS DB WF - 145
Low'(@%ﬁﬂ:b‘f’ LE9, % < DRNIESE IC Somatostatin F53E /K Type 2 DHEDTRMENT
Wi Y, Indium—111 I & o TAE#L & N7z Somatostatin 538 (& (1pn— Pentetreonde) Tz o

ZERLEEL. BEOREDWICHERATETH 21300 Th <, BENDOIE b
hTBh g,

A, MERICRER L WS N, RSB & CREBIEESEOEENIEE 2 11510
BEDLVIIEEL/ER. BXUBEERNICEREESSEbI, SHERD DV ILFR A
FEIN TV EFEIER L LT, Min—Pentetreotide % BRMIES- L, 24 BI#2 12 SPECT
#5 LT, SPECT R &L EBRICHH S N BB T ORBMABILENRAETOEKRED—
HERERSR, FEOBEEARAE RN TA5MEE2 L TE L,

BEROREBINICOWV T, £ 40 OV T I OREMMILFESE L SPECT 0—3K
BERND L) T0 b a—VEERL. EHHHRTIRE £ @807 LE L7z, BIE.
COFEFIAMBMEL LCORTELHFELTHY) . 20T 2o T, KR+ BT
BkflEELCBY T,

b9 ULODWFT — < EMHEMEBE 0 5 MRS L HESRE T, [EME
f& grade 3 - 4 1A Y B BATRRILAEIGE & LT ACNU Bi¥MfE: & Procarbazine+ACNU §
RBELDT V2 LET /MHEABR] L) ¥4 PO JCOG 0305 78 b a—Lizk
BRARAB TS, BNTR 25T T Y APHE L 2V ESRNEBREDOSESFICE VT
SRR AFRBROLEAHET L, EENIE RELHLT 2O DRERRBE LTS &
HBE LR TH Y 9,

EIPIC BTt EfMEBIE I L T Nitrosourea SRIERID ACNU DL {fibhTH
NEF. LALGYL, AP TSR BELETONTES T, SEEFRITIEMBIE
grade 3 C 30%. graded TIE7 B REETHN T, ZOFEED 1 D% 06 —methylguanine—
DNA methyltransferase W 5 MGMT DFEELEbhTwE T, _

Procarbazine (X, D MGMT KT I €A EH o T a=0Ic, ZOEBEEFAL
TACNU IZL B EBENRPFEO LN DBELE2RIETLOVSGBOTO a2 —LTHDH
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R IZ[E# 7% 5L T procarbazine 8 & UF ACNU %57 A #EREY 12 29— 2703 (H
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WHRERL LT, FRND20IEERICE > THESWAEILTWLZ L, BEEOD
50% A L7 > F EIZh BT b, AR, R, TERCEEZ2TO W &, HRE
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BIME 80%. HARFE90% L LT, Thi LEZHEIBOIIUL, 20 F FEMERERICE
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FIRERE R EMIZ 51 B Grade 3&Crade IDFER B E2:3&
REL, ACNUHO2FEFR| S Crade 3, 4 TEhEFN50%, 20%
EFETH. PCZ-ACNUGHRBOFAMENM0%IZIB LT IR L
YR TLVEHThIZEBERMAIZERA RV L. SRMMSE(E
IR SEST), BFNM2ELL T, DEEMRKITSEH2845),
10%BREOTEEMNERELT, AHSHIMETEERNET
%.

X 3

% 4

—198—




Neurologia medico-chirurgica

Vol. 44, No. 4, April, 2004

Randomized Controlled Trial on Malignant Brain Tumors
—Agtivities of the Japan Clinical Oncology Group-Brain Tumor Study Group—

Soichiro SuBUI, M.D.

Neurosurgery Division, National Cancer Center Hospital, Tokyo

—199—



EBM of Neurosurgical Disease in Japan

Randomized Controlled Trial on Malignant Brain Tumors
—Activities of the Japan Clinical Oncology Group-Brain Tumor Study Group—

Soichire SHisuI, M.D.

Neurosurgery Division, National Cancer Center Hospital, Tokyo
Abstract

The Japan Clinical Oncology Group (JCOG)-Brain Tumor Study Group was organized with the support of the Health and Labour Sciences
Research Grants of the Ministry of Health, Labour and Welfare. The group is now preparing a multi-institutional randomized controlled
phase II/III study of chemoradiotherapy using ACNU versus procarbazine and ACNU for astrocytoma grades 3 and 4. The overall
survival and response rates will be compared between the patients treated with ACNU and those treated with ACNU plus procarbazine.
This study, under the surveillance of the'JCOG, aims to set a standard protocol for treating patients with malignant glioma. Moreover, the

study will establish a proper methodology for performing randomized studies in the field of neuro-oncology.

Key words: Japan Clinical Oncology Group, randomized controlled trial, malignant glioma, ACNU, procarbazine,

Of-methylguanine deoxyribonucleic acid-methyltransferase

Introduction

The Japan Clinical Oncology Group (JCOG) is a
multi-institutional cooperative oncology group
conducting clinical research for cancer and related
problems.? JCOG consists of 13 oncology groups as
of 2003. The Brain Tumor Study Group (JCOG-
BTSG) was organized in April 2002 with support
from the Health and Labour Research Grants of the
Ministry of Health, Labour and Welfare in order to
establish a standard therapy for malignant brain
tumors.

This study describes a randomized controlled
phase II/III study of chemoradiotherapy using
ACNU versus procarbazine and ACNU for
astrocytoma grades 3 and 4.

Materials and Methods

Patients with newly diagnosed supratentorial
astrocytoma grade 3 or 4 will be enrolled and ran-
domly divided into two groups. Patients in Group A
will be treated with ACNU (80 mg/m? iv) during the
postoperative radiotherapy (60 Gy local), whereas
patients in Group B with procarbazine (80 mg/m? for
10 days per os) preceding and in addition to the
administration of ACNU. Each regimen will be
repeated every 8 weeks for 2 years if tolerated by the
patients. The primary endpoint is the overall sur-
vival rate and the secondary endpoints are the
response rate on magnetic resonance imaging and
the frequency of adverse events. This study starts as
a randomized phase II trial and proceeds to the
phase III study if the efficacy of the Group B
regimen in phase II warrants a study continuation.

The study protocol was developed under guidance
of the JCOG and approved by the institutional
review board of the institution to which each JCOG-
BTSG member belongs. The study will be performed
under surveillance by the JCOG.

Results

This study starts at the beginning of 2004. The
expected number of patient enrollments is 310 in 5
years. The collected data will be monitored and
statistical analyses carried out by the JCOG Data
Center. The results will be evaluated by the Steering
Committee.

Discussion

A standard therapy for malignant gliomas has not
been established and various trials have been carried
out. In most neurosurgical institutes in Japan,
nimustine hydrochloride {ACNU]} is administered in
conjunction with conventional radiotherapy after
surgical removal of the tumor. However, this com-
mon treatment regimen has never been scientifically
justified by a randomized controlled study, and so
should be considered “community standard.”

The efficacy of ACNU in malignant glioma
patients was evaluated in a group who received post-
operative administration of ACNU in conjunction
with radiation therapy and another group was
received only radiation therapy.? This controlled
study revealed an improved response rate for the
patients treated with ACNU, however, no sig-
nificant difference in overall survival was observed
between the two groups.

ACNU is one of the most effective chemother-
apeutic agents to date for malignant gliomas. ACNU
passes through the intact blood-brain barrier and
alkylates deoxyribonucleic acid (DNA) causing the
anti-tumor effect. Most malignant gliomas neverthe-
less recur after ACNU chemotherapy and radiother-
apy. Malignant gliomas frequently express high ac-
tivities of O8-methylguanine DNA-methyltransferase

" (MGMT]), a DNA repair enzyme, which is consi-

dered to be one of the causes of the chemoresistance
to ACNU. Procarbazine is another alkylating agent
that yields Of-alkylguanine.® If procarbazine is
administered prior to ACNU as in our current

Correspondence to: Soichiro Shibui, M.D., Neurosurgery Division, National Cancer Center Hospital, 5-1-1 Tsukiji, Chuo-ku, Tokyo
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protocol, we expect the abundant O%-alkylguanine to
deprive MGMT, leading to increased efficacy of
ANCU.9 A similar treatment protocol was applied
using BCNU, procarbazine, and vincristine to 58
patients with recurrent glioblastoma and reported a
high response rate of 29% (complete response
10.3%, partial response 19%).Y

Ih order to establish a standard therapy for a
certain clinical entity, strict randomized controlied
studies are essential. Few such studies in the neuro-
oncological field have been carried out in Japan.
Brain tumor is one of the so-called orphan diseases.
Hence, multi-institutional cooperation is essential to
accomplish randomized trials that require a large
number of patient enrollment. JCOG is a group of
oncologists that conduct cooperative studies on
various cancers in Japan. The BTSG was newly
organized in JCOG and is now preparing this ran-
domized trial in an unprecedented organized
manner. Upon completion, this study should pro-
vide a scientific basis for the standard therapy for
malignant gliomas. Moreover, we hope to establish a
proper methodology for performing randomized
studies in the field of neuro-oncology.

2}

EBM of Neurosurgical Disease in Japan
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single photon emission computed tomogra-
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b. SPECTIZ&L2BEDA XA -5

YVFT I AT, BEITEREMEE LT
DA T, ERREESE LTHHHEIh 2,
EREEMR L L CTHBE S NAEE3EE D 5

FEDHSHEDE (BB AR Y E) % I
DAL ZEEFALTEY, £EREEELT
HH SN B 5A T IEE OMBIZ I ST E ot
BRENDY, BEICIIEREN NI L2 H
HALTwa.
c. MJES SPECTICAV 5N B tracer:
Rt HE I S 1 & Bt i s B 35 '

B T, EE A TIRERS S LT
S h, BmiE A I ERREESE LT
HWHINDE Z L% v, BEEEMNIITICI(TL:
& 1) 7 h) & Ga—citrate ("Ga: #1) .L) A
A, REEREEIDS. UTFTE, EH
BANZOWTE, HEATEERMICAVWShTY
% ™1 & "Ga & IR B,

—77, B iEsE]E N-isopropyl-p-[ *Iliodo-
amphetamine (*I-IMP: 7 f T A ¥ —), ®"Tc-
hexamethylpropylene amine oxine (*Tc~HM -
PAO: LA F 3 h/%7) & * Tc-ethyl cysteinate
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