| Bshoat-pBsnss | 7

WO EERBIDORAEE T FFEAICH B, TOEAE LT, 197061
M CT Z % + » 19800 MRI % ¥ DIBEOREOLRAEL bH
3. BEOHRPLHRERDATING DRENERENSI LT, BR
BHZEEARR ENBE Z LB L &V, EF, FiCHEMaEsnzL v
- DIZEH) VISEETH D, FOEHICIE, BRHE, TERRELXEDR
MIEEOBM S E W T 5, 27, NEb L USEHEORIEE
LTWB0D S EEDEAD—DTH 3.

BB EEt

(1) EEsEE

AfEE 2 E#iEt (brain tumor registry of Japan) i, HARREENEIZE
204 & T400H F ) DRGEENARHER 26D T — 2 ZEHUBHR L= %
DTHB. 1969 (BBFI44) FELIk, F£Ek b & £4000~50005EHFI, &E&H9
F8000f s £ D AESRE N TH D, REFE, EFELEEERH Nk
ENTn3.

1984 (BBF059) ~1996 (ERK8) FDEEHISHI8IBFIIZ DWW T, & & A
EOBWE DO IEHBBIED.3%T, MEEE.2%, T EKiRIE
15.2% , #h424AREL10. 4% 3 Z MICERN TS (R 1-1). FIBITAS &£, 15
EARBOINRTIE, HIRIEIENS7.5% L LRI L4 5, i\ TREMIR
fE15.4% , SHEATERE]. 0%, BERERE2. 0% L k> Th D, RAL L%
NIEENBRE>TWS, 7=, 10ELEOSEHE TRIEEDFVEDIZ
BEFEREL2. 3% T, #E O THRFIEE26.9%, T EKIREL. 1%, fFiEHHRE

F1-1@OMEFELEHREC & 3 ZEREHZORE (1984~ 199658 SFER)

F# (&)
2l <15 15~69 >70
HwEpE 27.3% 57.7%| 24.3% 26.9%
BafshE 26.2 2.0 26.2 42.3
TEEGE 15.2 1.9 17.2 10.1
HiRSEE 10.4 1.1 11.8 7.1
TEEIRTERE 3.5 9.0 3.3 1.6
| L /NE 2.9 0.4 2.6 6.7
MEZEE 1.7 0.4 2.0 1.0
EREER - HRER 1.6 1.6 1.7 0.5
FHREE 2.8 15.4 2.0 0.0
Z 0t : 8.4 10.5 8.9 3.8
- 100.0 100.0 100.0 100.0
= (n=51,818) | (n=4,070) | (n=41,653)| (n=6,095)
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7.1%ThH 1, ZhIZEHE) v /3E6. T%HNTN D,
HRBRED 5 COMEE, BFE (EMAAE graded) #32.4% L&
%<, B TEMAE (grade2) 27.0%, BRI EMAME (ZHia
fE grade 3) 17.2%, ZREBIES.5% L k> TaH, ThsFamick
STEFDHEERKEL BE > T3, I5BKRBO/NRTIZEMRIEH
99.2% , TEFRES. 4% Th HOIZH L, T0EL LOBEEE T, 59.9%%
[BHETH Y, HE2H L BREDHRBREITENBOI LB TFHES
ns. _
(2) &@Hh
REGEERMENKBEOERSAAE -2/ 7. BHFEITO0RAE
-2 3 38HEICSVWEETHD, Balidl. 4 1 THEIZZL

(B1-2Q). Zhicx LEMBEETIRELIITRETH D, 30ER%EEH»
LA0ERIZE L, 10ERIRICES 120 —-285H3 (B1-20Q). EfE

- REMREEL, COZHEOFENGEHETHS.
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BENSREIZ B4 tb 1 @ 2.8 HHICEVRET, HRFMISHNA,E70

BRETHLSHTS @A1-20). MREEOHKIY 1 1 1.3&7HIC
EF£<, S0ER2S60FERICE—2025 3,

TEARIEL, 2B TRIERICL> T2, ST VT TE
hREREIE 50 A 660 1 PO — 2 2R TDATH D, 20HEK» 5
0BRICHAITTOE -2 i3 RkMEFhE LizT 05 05/ EENRTEGRR
EThD (E1-20), BEHEEOHEMLTHEEMHY /3 EIF605 2
¥—s & L-BmEOREICEL, HaiEl.3: 1TH5.

(3) PEERTF

RAEETIZ, MG ARE S NBETPROERNTEELE I 1S
v, BEALEETLHEE T, BREIEMTHE LT TIEE
<, BHICE - THBETAZEEE V. ThicxiL, BFEDHEIE, »
EDREICREENALE LTEFHREIZOELL, ELDRBOES %
TNM S35 % Tid £ 5 20,

F1-2IcRENCHEEORMEGEELRY. MRED S FEFEMN
03.7%THBDIHL, MEEIE (&) 4 — <) 2HTEB.1%TH

D, 205, BMRKAEIZ66.5%, BREMIEIL23. 4%, BFEE

7.0%TH 5. .

BERERE L E O BHEE T3, EAMICTEHNICHEE T AL TIHEZE
BIEMTES, ZhiZHL, BREBEOTRICHELEASRATEL
T, FF, wmats, S, WRai0EE L~ (performance status) A%
BrubhTnsg, X5ICHRERFEII= oY YL T (= b VRR)
RO(LEEEEEAHHTE I LT, FROWELRALNSE ZLHHEE
729, EELEWEHC X A EFETLRROME@SEALNS.

a) & @&

ARIBEDEFRIISE LB ES L REICE T T 3@A% 6 > T3,
EEHDFHETFRIZ0%IEE TH 52, 10K Tid40%, 80K Tid

§1 2@REELERIC &L 3 BEHESO 5 FREEHFR (1991~ 1996F B EHIEM)

: EHIE 15 28 35 4 5 5
EimiE 1573 89.6% | 79.7% | 73.8% | 70.9% | 66.5%
R R 2 MR 1066 67.6 43.0 32.2 26.4 23.4
g 2125 | 55.2 19.6 11.4 8.8 7.0
ZRiERE 152 9.3 91.8 87.1 83.8 82.0
BB Z RIECZEE 43 87.5 84.7 75.0 n.7 68.2
REfRAE ’ 6367 97.9 9.6 .| 95.7 94.8 93.7
7 Rl 4 | 5757 73.3 51.9 44.4 40.9 38.1
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F#e

0%UTIETT5. BhE TRIEED T LICHEHNERREL Y -
THEHFROETHAALNS (®1-3). Thix, 2MEE, BEKEM
B, BHEOFTRCCHETHERTH D, BEED S ) A — < I3
WricBitRE < THRARTH D LA B,

b) #iEID;EEL NIV (performance status)

FMAEIE 83 O performance status % B3 &B kL LT, karnofsky scale
& eastern cooperative oncology group (ECOG) MZEHI N T34, i
MBS ERE IR ENE £ SR, ARERDOL, BERK, IREAE

U, B, S, MRRPIREEED 7 BEEICH T TEHEL T 5.

IR ER b & CSEFIZVTHE 1 BUTOERITH S0, Th
b &R S BRETOAFERE (B1-4) 1R, EMIETIE, BE

R AMEROBICAEBZENALNE L 7=, BFETIE, ZOZEEK

%<, ENEECORHRBROERMERL TS,

c) FilfEHE

EAERIZES 12 U0 & T 2 ERRIBEE, REMICRETS10, F
HE- 2Bl +2 2 L 3ATETH S, BFEL L TIE, CT X MR
12 & D EHHITHER A 21T 5 6/ cm b & THEREDORENA SN,
FIORMOMEE A BT L - BT L3R TH S, RETIE, &
BE=F) VIR FEY -V 3 VORREILKD, BRIZLA, ERKRIZE
EATEHT BRASE TR TOAY, TTIOEHPEHEOMES & DR
CRE LIS B RBEMA S Z L AT R,

BI1-5 i RESFAE & EAIRARE DM B R 0 A FFRR R . IBSFRE T
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50%Hitt & ARk ORUCEREN 51028, T5%HMC & 050% L T O
HEARENND, & bIHEESETIION, TRAENEREE ST

AHFEOLADBLONS.
ZD-HRYBUEOSVEFETEFMAFRICKITTIRER 2R
ZEWbird.

EMRE T, 75%F TOWME TR ThUTEFEEENEL, 95%D
FHIC K DTSR TOMMEBAREEC L DLSIZE S, ZOLIITEKK .
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SFHHO T % 5 OEHEEET b TROBAROMIL £ R 5 2 & 4T %D
WEIZOANY, HRFHROEEMARL TS,

d) BEiEEEEL2EE

BRI L, FRORSHRRER THRERETS. X6l
BYYLTRASAKOHATE SICEFESRET S L RN
7=, {LFEREEE LTI, #EBCNURACNU ZEAHWL N TIN:
A, 2005457 /v 4 F (temozolomide) # R\ »7-KIRiEEEPKAER
BRIARE SN, HEtOEEBES S > TRGHEFERMINI R, £758
RDEE % 270, BEIC&>T, 6Kk, LEBEIIZLACHERET
Tt o - EHEEEIEIEICR L, Z0EN 10 8 HELERINHE LD T
5. SVEXRWENLh - - BERREEOEFE L RA CHETHIL
NHFIh T3S,

EEOMENL, BEOEREREFID F— 2 DFFH 6, TORBOEELM
D, BENLERBEEELOTHL, X5ICBEORBELRETSILT, &K
BOFHIIEORBIEELABREIBML TS NBEDTH S, »55E
SUEHMIBEOREICHEL DL WO HELTFHET 310, ARELEE
MBRELED, ZRBOELSLMBNABRDOY X T LG E LOBELE
ELBETH S,
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2) Calvillo, L. et al. : Proc. Natl. Acad.
Sci. USA, 100 : 4802-4806, 2003.

3) Namiuchi, S. et al. : J. Am. Coll.
Cardiol., 45 : 1406-1412, 2005.

4) Suzuki, N. et al.: Blood, 100 :
2279-2288, 2002.

5) Tada, H. et al. : Cardiovasc. Res.,
71 : 466-477, 2006.

6) Asaumi, Y. et al. * Circulation, 115 :
2022-2032, 2007.
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mEZS 2, TI%HBE /Yutaka
Kacava and Hiroaki SHMOKAWA
HALRFREREE R EHERERE
HIH

EMRESCXT D LLVEE

Current advances in treatment for malignant brain tumors

HEENBEORRE DV BE
HHEBE(S)A—<) I, VFE
LEBERELREEDOV L OTH
h, IBEORY Y — FHHETIL
Twiz\e, 1970 F£RD2 5 BRAKTI
AR & U ERRERDIE
Eh, ZORR, FREUETS
RF & LTFEMc & 2, Bt
BRisEL EnHTFonTEk, 1t

RSOV TIRAEBICTFHROEH

EW o BEANIL <, BCNU
(carmustine) % £ @ nitrosurea %
HRIDS, ZDiehTHEFHAFE
ROMEANSH b, 20 FRMHBIEE
DEFELTHWLNTE,

2002 FIWLHRINIAZT T
AT, EEMERBREICYL
nitrosourea RYIHEH % A L 7B
SHRIAREE & U R B R R O
g%, @RicRERREIN 12D
e R LERBRIC B8R X L7 3,004
FIOEFNUC DV TITFo 7Y, 2D

TR, JURKIGERARO 1 FE£FE

B3 46%, HCHRREMAFAS 40% T
Hbh, FECHEOEERIE->
TV EVHFBRTHD, nitro-
sourea FADBREVEIAS N
7-. '

(i

BARDIRIK

—7, BRCHEIEINZIETF
YARBRBEAERL, B XS
THIYRIIMAsNn@mXd
" Takakura 5D 1 fZDOATH o 7=,
i, EINTHF Lk nitro-

sourea R VLRI TH 3 ACNU
(nimustine hydrochloride) % £f F
L 7- BUGHRA AT & U IR B Y
DRIR % HBk L 7255 AR L EtER
T, TOMBR, EFERTHEED
EERO om0, EZHE
THIEI > TR EWI DT
by, chonfEREREE 2, B
WTI3Z ACNU+ G FRIB AR
HRRBIESEEOR Y V¥ — P ¢
LTRAveRnB &) ickol?,
L»L, Z00RIEFR+5THD,
IR I I3 B RN R E
DIEBEEITOTEREW) DVE
ETH 5.
ENTDAY ¥ — FIELDT:

iz, BERBKREBEBHRAE SNV —T
(JCOG) R D FNIERE 7' v — 7" D35
I/IHEFBREEBL TS, I
IR OIEBSRIEREE LT
ACNU fFH¥8¥E & procarbazine 8
L UFACNU 2 BT 2 18 % iR
T3HDTH 3. %X procarba-
zine % ACNU iIZ&fTL T#E L,

ACNU 12597 5 EAIMitE 2 HiET
% 0%-methylguanine DNA-meth-
yltrasferase (MGMT) & \» ) B¥se %
BHELT, 208RE*EDHLILE
wIREETH Y, BE $HI

THELEDSET L, 20BN, &K
EHICOLTREFTH B,

Temozolomide(TMZ)
AR
2005 4F, European Organisation

for Research and Treatment of Can-
cer (EORTC) 7 & M #IRBED

I

BREIC O W TEINZRE R X

N, ZThIEERHERBED 2
TH2 O EREORWBEFEL
R E L, FMiEIC temozolomide
(TMZ) HE R RGHRIEE 2 17\, &
52 6 2 —ADEAKNC & B{LEE
BRI EREHREMEEL 2 I
WL-FLNHERBRTHD, WL
b 280 BIEMBA D EHEMS R EH

100 (=
90
80
701
60
50
40 +
30t
20 1
10}
0

probability of overall survival (%)

BBRER .,

BEHR+TMZH#

0 6

e iR B 4R 286 240
MEHR+TMZEE 287 246

18 24
months

59 23 2 0
109 57 27 4

1 BFECHT 5HHARERBH L BH R+ Temozolomide

(TMZ) D LB SRR RY

SEHBPRERREA 121 AAICHL, #EZ 146 ABT, F

BICAEFHFEOERB A b,
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7. Z0ER, HRBOLEHY
R {EAS 14.6 A B, SR
BEHM121HATHD, BEICHIE
DEFHBOERBAO N, 2
FEFEDAIEN 265%, BHEDY?
104%THbh, BFEEZRREL
RSB TIICDTEREREY
boT, MEHREBEMBFRICL,
X hESLEEERL L TEHAZN
72 (E 1), TMZ 3EORE TR
BT X<, OB L HRE
BEMFILBMTH D, BRTIRT
TICEHEREREL L THLLNT
W3, I DRBEREZR,
EATHEIHERBELITOLNR,
2006 5 9 BIRBRIERIE L L TEEH
XN,

BRI, RETHRIRERRR X
h 6 B, 75mg/m?% & HARA
L, BMEBRKETHIZ28BTLIC
B#o 5 ARIC 150 mg/m?, WE
gEEEICEM L 2T, 2EB X
h 200 mg/m?’% 6 a—ARAT 3
EwHboThs BIRTHRERA
#6HBT200HHEhHIcER
ENTWVw3Evnbin, EUHILE

HLREZINTWS, BESERL
LCBR, BH, Ffi &b s
2i3d, Y v EREA L OB
HLEZONDE =2 —F L AF A
R(HY =R L BT 3H
WEINTE Y, ST(sulfamethoxa-
zole/trimethoprim) & &I D Fi HiHE
BINTV3,

= BbbhIC

ENTH 455, TMZ HSEEHE
BB N T 2 R8GREEL LF
BEns eI 30, HHOD
BIEEICNT 520R b FHEED
T-piih 14 AATHY, FEFE
Frohbobidwziiy, &L
IZRDHRD MGMT ORBHIA SN
LIEEICOWTIRRERO L WIEE
IR, Z DRBEHERT B (£
AR RME 127 A A vs. 217 A
B)wvbh, fiHEDO T RL &
HBETH B,

TMZ OHBIC & b, 30 EXRE
LD Iz Do 1- B R IBIE O 15
BELETHR LT 2 &L iliFT
X2, Lhl, ZORERBEIRE

RELHRTEZDLDOTIINR,
SRE 5 BIEHE - BFREDOH
HNLEh s,

1) Stewart, L. A. and Meta-analysis
Group : Chemotherapy in adult
high-grade glioma : a systematic
review and meta-analysis of indi-
vidual patient data from 12 ran-
domised trials. Lancet, 359 : 1011-
1018, 2002.

2) Takakura, K. et al. : Effects of
ACNU and radiotherapy on malig-
nant glioma. /. Neurosurg., 64 :
53-57, 1986.

3) Shibui, S. and Japan Clinical Oncol-
ogy Group-Brain Tumor Study
Group : Randomized controlled
trial on malignant brain tumors—
activities of the Japan Clinical
Oncology Group-Brain Tumor
Study Group. Newrol. Med. Chir
(Tokyo), 44 : 220-221, 2004.

4) Stupp, R. et al. : Radiotherapy plus
concomitant and adjuvant temo-
zolomide for glioblastoma. N. Engl.
J. Med., 352 : 987-996, 2005.

7% 31 —BR ./ Soichiro Sisui
EZAsA € v & — P RAFERE — HEI K
TR b wl i

¥ x REDIFETE (2228138 )% % % % % 5k %k %k %k %k 5k % %k % 3% 5k >k sk 5k % 5k 5k ok %k %k % % %k % k % k k K % ¥k
OV ANRILEREI T F— T
(E: B BE/BHRLEFEBRRRLSEER - MABEER, SREEEr5-)
K % % %k sk %k ok k ok ok K ok 5k %k %k sk %k ok sk ok sk K ok 3k K sk sk sk 3 %k %k ok ok %k ok %k %k ok ok ok ok Kk ok kK Kk ¥ K Kok %
BA T B BRI DS SRS TS E ORBEEA S, BIERICHT 538 #— MREOESS
Pl k AR OB L EREOMILICHE, MHABRES ARTTONZRRDERL T3, BhoERHEbIC
ISR L ST AN, BER Sy 7 bEINB LI koTw Y, ZOEECRY AV MR EHEE
LHEWLELIESEING, ABETE, SEENORINMGELE T AEEDS(MNTILE LI, FEERL
X, K- —BORRERAORE, SREORE, FaXT AN LORE, vR-t - BERELY, $%0
HOBEHANRAEEEOHEAREZRT “ave 7 by —F L LTORBBIC L 2RITEREZRMT 5.

211

954 | EROB®H  Vol. 222 No. 12 2007. 9. 22



BTV F — =i T p LBk
—RBUBRIRGIR L 7 — 5 — X 4 FE—

%M BB

Chemotherapy for Malignant Gliomas : Randomized Controlled Study and Taylor-made Therapy

by
Soichiro Shibui, M.D.

from
Neurosurgery Division, National Cancer Center Hospital

In order to establish the standard therapy for malignant gliomas, the JCOG-Brain Tumor Study Group was
organized in 2002 and started a phase Il /TN study. It is investigating the efficacy of procarbazine + ACNU + radia-
tion compared to ACNU +radiation which is considered to be the standard therapy for malignant gliomas. Patients
with astrocytoma grade 3 or 4 are randomized into two groups postoperatively. Patients in Arm A receive intrave-
nous injection of ACNU on day 1 and day 36 of radiotherapy. Those in Arm B receive oral procarbazine for 10 days
before injection of ACNU. Procarbazine is reported to reduce 0°-methylguanine~DNA methyltransferase (MGMT) _
activity and enhance the anti-cancer effect of nitrosoureas.

Recently many studies have been started to overcome chemo-resistance. A trial of the individualization of the
treatment, the so-called taylor-made therapy, is one of the challenges for treatment. Loss of chromosome 1p and
19q is considered to be closely related to chemo-sensitivity in anaplastic oligodendrogliomas. Procarbazine+
CCNU +vincristine (PCV) therapy is very effective in tumors with 1p and 19q losses compared to those without
these losses. This is one of the epoch making findings in the field of chemotherapy for malignant brain tumors.
MGMT is a DNA repair enzyme which reduces the anti-cancer effect of nitrosourea. In order to overcome this che-
mo-resistance nitrosourea or drugs which reduce the MGMT activity such as procarbazine or 0%~benzylguanine
are used for those tumors expressing MGMT, However, even in Taylor-made therapy prospective randomized
studies under good quality control and guality assurance are essential to establish an evidence-based treatment.

(Received July 27, 2005 ; accepted September 20, 2005)

Key words : malignant glioma, chemotherapy, randomized controlled study, tailor-made therapy
Jon J Neurosurg (Tokyo) 15 : 3-9, 2006
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Table 1 Levels of evidences and grade of recommendation?

Level

Type of evidence

I Evidence obtained from meta-analysis of multiple, well-designed, controlled studies; or from randomized trials
with low false-positive and low false-negative errors (high power).
Il Evidence is obtained from at least one well-designed expenmental study. Randomized trials have high false-

positive and/or false-negative errors (low power).
Evidence is obtained from well-designed, quasi-experimental studies such as nonrandomized, controlled, single-

group , pre~post, cohort, time, or matched case-control series.

descriptive and case studies.

Evidence is obtained from well-designed, nonexperimental studies, such as comparative and correlational

V  Evidence is obtained from case reports and clinical examples.

Grade : Grade for recommendation
A There is evidence of type I or consistent findings from multiple studies of types1I, I, or IV.
B There is evidence of types1l, I, or IV, and the findings are generally consistent.
C There is evidence of typesIl, I, or IV, but the findings are inconsistent.
D There is little or no systematic empirical evidence.

& it 1438 5 F % 0°-methylguanine-DNA methyl transfe-
rase (MGMT) BEE %R K ORERBOFELR UMEL
LoTw3,

ERETIR, IDLIEOMBEREROBMESY
A—icxt§ 3 EEELHER L T D DERKRERD
HHFLBEERERBINTWET—7— XA FIaFIcOw»
THET 5.

BT U A - DEEARE

BHSVA—vDRELELDL)AT, $TRLERD
i3, BERATOEERBRAY»EVIZLTHE. B
HEMRE & 03, TRIERIEEIL (2 € F Y R) &> TENT
INSTF—FICETCEBEATR D RFSIBEREL M
FTXBZBFE, LWwAd, 2Fh, SFEHHSROLER
WEWIFIFTRL, BERIIEIEEERNILZ(, B
1F7 quality of life (QOL) %{RT7%  TI% 5k,

DX REERENEZI R TV DI, &Y
IZEF VALV OBVWEERRERTH 2 FMEHARZE
T, 20AEME REWSTHIN T2 ETHIEES
7\, BERREERIE, EE, BRIOBEHK - BUBHE - K
HERERHANLE I HRER, BN BEfIENREL
- WK ERER T H B E IHRE, SROENENRLE
LR (5 V5 0) LS NARBRIC T
SNz, HIAAEESERIZ, American Society of Clinical
Oncology (ASCO) KK & B3IEF v AL _RNVDFHIbIC &
niF, BLEREOEVLL AL KEL, SIHERERC
kb, SEAICEFERREORY, 50 LHVEESE
CROSHVIEEESEEREL LRI AT
(Table 1).

BUIUF—-VBBEICBIDIIET VR

BEX TN BERERTEE SV A —<BEL
IEFRERD IBHORAD, THIKDOVTIREER
KBOLTERSOSFMCREL T ), REMLLD
DHEENT 5.

BAEEFEMICB LTI ¥ ol & 2EIEE (prospec-
tive) RERIZAFRETH S, EXRLBHRT VA —=i &
ZEENEFEERZETHEEZICHL, FRICLED
2048 % BT 5 L) informed consent (IC) % &
BZEREELTERLLLTH S, 7, 2MBITA-
THEBOFEMBELE TR AHMOBTEIC & ) ERoMHE ik
baZrbPhlkn, 20y, FHEFMICOVTI
# A M % (retrospective) FRERICHE S X B % A 0w,
Winger 52013, Bt/ ) A —<BEOFRUERF L L
T, £ - IREERARA £ COHAR - #i7HT performance status
(PS) « MW - AT IRIAE - RITT 2 0BT
F—2 O FHHHELBII TV 3, &5, 2fiF
IELEPMOBE L DD FEMNLL, Wk 2BE
DI THERICHATFERI VG EBRTV S, 0%
{ DWELHEFHOBMELZER/L TR Y, HEEL
E#EHc B THAKARERBBONATE D, RLESE
EEDE > glioblastoma i8> T b FMHEHE IGU T
EHEEDA LA SLNTYSY (Fig. 1, Table2). L2 L
s, EMCNLICEENLRRELHD, #HESL—
FELTIEHCIKEBTALDEWZ B,

T EHBIAHEIC D\ T, Anderson® & 108 il @ glioblas-
toma K27 2 HBGRER 1TV, FMBEMTIE 1 FEFE
M 0% THobDH, 45Gy DESHEEMA B Lic
kD o8%IcERFLAAERBEL T WD, X5 I Walker
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Fig.1 Survival curves of glioblastoma by
surgery

%
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—e—total removal
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—8-95% resected
~+—75% resected
~%—50% resected

40

20

Table 2 Results of Mantel chi~square test

5 year

——biopsy or partial

biopsy or partial | 50% resected | 75% resected | 95% resected | total removal
biopsy or partial ns * %k % * %k % * % %
50% resected ns % k k * % % * 3k *
75% resected * %k % * k% * % % * %k %
95% resected * % ¥ * % k * k % * %
total removal * %k k k % % Xk %k %k * %
* % % ; P<0.01 * % ; P<0.05 ns ; not significant

Better survivals are obtained by total or 95% removal of the tumors compared to less than 75% removal.

(P<0.001)

5191, &% 45Gy 25 50 Gy, 55Gy, 60Gy & &
&, ZRCHEVEFPRGREDS, 1838, 13538, 28
B, 3638, 2BLERICERL EBRTLS, L
B L OBFRICOWTIR, B ) 4 — < OffsieneE
B & LT, "methyl CCNU MR OKRE ), ikt B
HRE ), TEERE X U BCNU MRS, THESE S &
U methyl CCNU B 05 1% Eic i3 7= 5 v ¥ 1L 3RER
217>, BCNU BRIEERIC X 2 B EBAE 0L ENE b
BoTWwAILds, XETOEEREL LTSHET
AUVuoinsg I Eiciso 9920

EATOI ¥ LbRBRE LTRABEEL SO R
, Takakura 5 Tigst#584%, & TACNU $HE B
BRERE) D2 BEIC X A EEFBRIE—L VwE B HDT
Db, IORBRERTIR, BYRICEEENH LD
DEFEETOEEENLD > 7538, BRH¥TD BCNU %
Rl BRERER S5, BENTOEEREL AT
%. %7z, BCNU % ACNU % & @ nitrosourea 52 &l
ZBER L 7 IREHRAIE & BMIRETSSE LD 12 D5 v
T OLRBDRA S 7F ) o R THEBEEHHED 1
FLEFD 46% T, REHREHD 0% ICHAREEICE <,
2HEEFD 15%ICKL 20%THo2 LhHo, BEAET

DEHET ) A —w o 2 ERESEIIBIEFMIc L 27
KRB E & Uifi$% nitrosourea ZHERIZ 4 L 7= 60
Gy DBUAHRIERE w2 & 5.

BRI VUF—VICHT D JCOG BEHRER

BRI BT 2 RERFHEI O D08 E L LT, B,
HAEBKEBHE 7V — 7 (Japan Clinical Oncology
Group; JCOG) T & 2 FEIRRERDSIA E - T\ B, S HEZRIt
FERRRBIC B VT, SR> SED Sh 3 KT —
FOEEENEEIC RS, —EOHEELE: LSS
RolBETEL TV 2&ED20kIE, F-ynY
2R, BERELTW(BESLETH . JCOG IF, K
%@ Southwest Oncology Group (SWOG), Radiation Ther-
apy Oncology Group (RTOG), European Organization for
Research and Treatment of Cancer (EORTC) 7z & DM
RIS 55 MRERMBEBR N — 7 X 2 BRHERD
G2 EE SN BRNRADBERRAR S L — 7
H5. PREBIZ, JCOCREKE, F—rrry—, &
BRESB I VRBNHE S V- THSE N, 2002 &Iz
FBEEOWRS N — 7L L CHIBEMZE /L — 7
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] Lung Cancer Study Group
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ca190 Inst. - =/
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Colorectal Cancer Surgical Group
Urogenital Oncology Group

Bone and Soft Part Tumor Group
Radiation Oncology Group

Brain Tumor Study Group

Fig. 2 The Organization of Japan Clinical Oncology Group (JCOG). The Brain Tumor Study
Group was organized in 2002 supported by Health, Labour Science Research Grants of
the Ministry of Health, Labour and Welfare.

AL (Fig.2). F—¥tv¥—i3 7o ba—1Ex
DEE» SR IIN—T%2XETZ L LB, TRIH
mE NI, B BRT-SOER, =5
7, B, MEHERREOEERT). —H, EERE
LB T 2EKARREEZES, YRELHTEEER
&, BEEZELCEEEMEASICLY, RROES,
EmEsfThh, BREERLBHL 1S, RRORE
&1 (quality control) 3 & URERE (quality assurance)
ToTw5,

JCOG WEERAR T IL— T IC & HERARER

JCOG MIBBHZE 7V — 713, BEEHBRZHERR
Bhé&ic & b TR 14 £ THRERBM O R HEER
K EE, O—BL L TRIEN, FR15EEPS
it THABRIIREE) LEAMEE A, 17 FEICIIME
o MEOMEPRZRZFI TS, SL—7L LTRE
HmRBECNT 2B 1 /IHERBREHBL B, B
7, EREMEBEE N T2 ENEAREZHEFTH
21BN EM AR TERE 0 T B EREREER I TEMEREE
grade 3 - 4 IS T BLEBARIEH & L T ACNU B
i & procarbazine+ACNU $fREE L © 7 v 8 Lt
HoikskER (Phasell /IERER) ; &) ¥4 bLT, BEA

BT AEERERHEYZ TSI L 2ANE LTS, 7
B LI, BRICBWTEIBEEEBEICNL, Wi
2 ACNU % 1R L Fo b BABRBHENIL C AV onT
w3, @EFEHC X 3 5 EEFHEIZ, BMIEE grade
3 GRRIEEMILE) < 23%, graded (BFHE) Tk
7% BE R, 2 DOEED— DA, nitorosourea FHLHE
B NT 2 HEBRBMGMT TH 3 L SN Twa,
MGMT 3 nitrosourea 2 FIIC & > T methyl b N7z .
guanine #°> 5 % ® methyl % %\>, DNA ZH 6 ¥ AR
BB E ¢ Lok bttt % S48 5. Procarbazine
b Of-methylguanine 2 4B § % T & %5, procarbazine
THMBEZTAI EICkD, FRICE>TERINL
Of-methylguanine D methyl Z I fE B § 5 2 & T
MGMT S E XN, % DFER nitorosourea FHUEHIDOXD
B% FiFaz LA TE B, Valavanis 5 D170 7
5w F THOEE TS procarbazine #5752 ¢ T, i
&, B8, VoM, BIERF O 05-methylguanine O L
BEhAsh, A MGMT OET2EREL T3, &
7% 313 T Brandes 5213, % glioblastoma 58 i ¢
L, day 1~5 I procarbazine 100 mg/m* 5 B O#KE,
day 3 8 X U8 5 12 BCNU 80 mg/m*&:RAIK &, day3 T
vincrisitine 1.4 mg/m*&IRAR S L » ) BEEZ 8 BT
Lic# D3R L, complete response 6 5 (10.3%), partial
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Astrocytoma grade3 - 4
Supratentorial tumor
3-14 postoperative day
Age 20-69yo, PS0-2 (PS3 by neurological sign)

1

Registration : Randomization
Grade 3/4, Institution, Age <60/60<, Residual tumor (+/-)

I

Arm A
ACNU

Initial treatment
RT 60Gy+ACNU

L

Maintenance therapy
ACNU
Every 8 weeks, 12 courses

I

Arm B
ACNU - PCZ

Initial treatment
RT 60Gy+PCZ - ACNU

|

Maintenance therapy
PCZ - ACNU
Every 8 weeks, 12 courses

Fig.3 Scheme of the JCOG 0305 protocol entitled “A randomized phase Il /
I study of ACNU versus procarbazine plus ACNU as a postoperative
chemoradiotherapy for astrocytoma grade 3 and 4.” The purpose of
this study is to establish a standard therapy for malignant gliomas in

Japan.

response 11 ] (19.0%) &\ ) BEFIREHB T35,
TR 14 FERBEHBNEMRBEOMR 2R, TEY
PR D ERHER IR IR DFESLICBI T 2 H38, HHSEEAR &
N, JCOG MIEBEME S/ NV —7 ¢ L TE MRt RRRZ
FImBT2icdih, BTV A —vnEHEREL LTIk
ACNU #Z#FR L 7-ERIGE L L, T KT 25
#& & L T procarbazine % %1715 L 7- ACNU X &
VR RREEST & L <8 11 /MHEEER% 5HE L 72 (Fig.
3). XRIF 20~69 K F TDT v+ L EMIENE grade 3 B
U4 GRIEREEMEBIES K CBFE) T, FMick
h BHREZ T DS E X 172 ECOG performance status (PS)
0, 1, 2, BIUVEEI & 2M#EERICERT 5 PS 3 iE
BT, MR 14 BURICBEL, 75075, AB
& LT3, MEREHNSE 1 BEE XU 36 HEIC ACNU
80 mg/m?Z ERMIRE L, &5 8B LICAkD{LE
k% 12 20— 2479, BETR, RERBHE1HE
B LUVHE 36 HB & Y 10 B M procarbazine 80 mg/m?%
EO%E L, BRA 8 B B ACNU 80 mg/m*% BRIk 5
T35 INbLZ0BH8BILIC12 a-ABDET. K
SIRIaREIE CT K & % 3 RITHFEEHEICE T LTITL,
RHEER L URFEEIC 2cm D —Y V22 L ER
2 60 Gy, MRI @ T2 RE{&R +2 cm DOFEIKIC 50 Gy D
BEZ1TH. FEKRFARZ, BBHORLMEEIMEHHET
LTwizwked, FI/MERERE L CFHEIN T3,

Thob, 50 CREZBGT 205, B BIES
D356 Gl L 7-EBPE T, KB MELFMMEL, ek
DEDBEITHAREL (o TwRiINIE, 20T FE
IMAERABRICBITL, 5 ERT30MDEMZER/L, 2
SR DR BEBIZEHAR % 5%V 7%, primary endpoint % £ %
HAM, secondary endpoint % fEMSEEFHIR, ESEA,
BEERL LA NS,
FEEATITON TV SHRERREB T, €7
VALEN I BT RERT B DDEHEMSHI 0T
2Li3vRihrot, TETFTVALULOBRVERERE
1) iy, OWREE 2 € 7 RN RHI
KEICLDTHD, @2Darve 7 McESwAE T
Fa—VEERL, OBERRADKBREELRES (nstitu-
tional review board ; IRB) DEE BT 2, X5,
@QBERANTHER, BEE, BRZEIT>VLT+HORE
AEF-o1H) A TORE (IC) #8T, @7/vta—n
KBS EREERT 2. @EDHONLT—FIIonT
i3, ZOBEMEERT 20 0BEERBEERT, O
Ricnt LT 5 A Bl EF L WEZEIC X 3R
T, @F0ORBREFSHSCLRRTILV) SOk
ADBBETH S, '
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Table 3 Taylor-made chemotherapy for
malignant gliomas

1. Selection of drugs unrelated to chemoresistant

genes

Gene Related drugs

MDR-1 adriamycin, vincristine,
cyclophosphamide, methotrexate

MRP-1 adriamycin, etoposide

MRP-2 etoposide, cisplatin

TOPO Il @ etoposide, adriamycin

MGMT nitrosourea

GST-7 cisplatin

2. Pretreatment with drugs with anti-chemoresitance
0%-benzylguanine or procarbazine against MGMT
3. Selection of drugs with hgh sensitivity

PCV (PAV) therapy for anaplastic oligodendro-
glioma with 1p/19q loss

F—=5—XA FEE

KIREEERAER DS, % DEFLCEA—DEER2 LT, -

IO EWLRBBEEERHRERLTVI LI FERLELT
VWBDINL, T—F— A4 FiRELR, B40EBC
LT, FRIBZHE - TECBEET 2HERICEITVLE

Alz@IRL, EFEREREZT>TL(HOTHY, #HK -

THRBELVAS, BEATE, b3WELKOES
KHLT, ZOBFREZERTIIHREBTESZLVID
DRI, BERERTDT —F— A4 FIaFIE
LW, LaLiads, b ThENLIBEELE
RLTHEEDREBO L) EVIBANLEINTV S,

ZOHEELTREY, MEOLRLERDOBIREW)
LT, LBHIXHEBNRT—7—A4 FHRETHE, 0
i, BAMEOBETPEROFRZELEEICOVTH
xR, il 213, ZHIMEMEE F multidrug resistance (MDR) -
1 M3 L Tv>nid, adriamycin, vincristine, cyclophos-
phamide, methotrexate % Y EER L 2V, MGMT 3%
EDHE X ACNU % D nitrosourea REXKIZ ALV E

VI HETH 3OV (Taple 3). T DA, TNLSD

EHDBZEZTT VIR RWIE» DT, B
NTHEATE 2EROFRIC X Y, BRCH»RETH
2EV)EENH B, RIS, MGMT 2 B LB I LT
nitrosourea ZERIDBREM L F® 5 HET, 0°-benzyl-
guanine % prolcarbazine 7% & % nitrosourea IZ5E3 > T
E33HETHBY, T2V TREFHSLRIET
v A% <, B L 7 procarbazine+ACNU I & % Bk
REEOBREBMR NS, BEHNEEICN LT, HEHNE
FALDHEA TV B T— 75— X4 FiREIE, BEBEZE

8 V WishEE 15 %1
21

=
7

#CIEfE o 73 3 procarbazine + CCNU+ vincrsitine (PCV)
#ik (BT CCNU Db h iz ACNU 2sHiv s 3
7:% PAV B EITNE 2 E ML) TH B, Zhidd
CORFREZERBEICHREME 1p BL K 19 DRE
DH Y, ZFDOKENPCYVEEICKIGT 2 L w)FEE
TbDTHB, BETFRELBBEENERECRETOL
REELRETHY, SBIDL I BEENS HTL
3 EHFE NI LhLuds, ZOEEER
EEBERFEE LCREHEIEL LTS, Thic
&> CGRBIUBHEEZ BRBEDBEEIRE L RTidk
{, FIcENTITHN TV % PAV EEI2 PCVEE LA
BAshRBB NS LV HRIER v, BRMICIIES
EEh, SLOFHMNH B LEINTVLEY, £Rid
FBMHERERE TITY, ZOBNMEZERT 2 LPEE
Lo, ’

BHbIC
—ERPREHERE T — S5 — X A REEDIER—

HE—EDHEEF > BEICNL, BEDBEED
EOOTENRIGE, T—7— A4 FHBERMHERLD
ThH3, LdLids, BRETRENEINTHEHE
HBEEL, TOWECNTAREDHREZIToTY,
VL ZEEOEMES ) A< bR ch 2. ®
BEREZRET 2010, —DVE2FHLEbNS
WEEODEERIL L T SEND D, Zo¥bmis
DERRRER L V) T LB B . TN D RIS
5, Bz TMGMT BB, & Tp K& & hfewEiE
OHE I L TERRBERE W) bDOTId R, BF
B, 20 TBEEESVA—<, LwIHEIHLTE
B BEEDHEL XN TV 2 ENEEN S,
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Recent Advances in Chemotherapy for Malignant Brain Tumors: Soichiro Shibui (Neurosurgery Division, National

Cancer Center Hospital)

Summary
Most malignant brain tumors are resistant to the chemotherapeutic agents because of the existence of several

mechanisms or substances such as the blood-brain barrier, genes and proteins. Recently many studies have been
started o overcome the chemoresistance. Especially recent advances in the field of molecular biology have
contributed to examination of the chemosensitivities of tumor cells. Trials for the individualization of the treatment,
so-called Taylor-made therapy, is one of these challenges. Loss of chromosome 1 p and 19 g is considered to be
closely related to chemosensitivity in anaplastic oligodendrogliomas. This is one of the breakthroughs in the field
of chemotherapy for malignant brain tumors. O®-methylguanine-DNA methyltransferase (MGMT) is a DNA repair
enzyme which reduces the cytocidal effect of nitrosourea. In order to overcome the chemoresistance, drugs
except nitrosourea’or some drugs which reduce the MGMT activity are used for tumors expressing MGMT. New
technology targeting growth factor receptor such as EGFR or VEGFR is also applied to cancer chemotherapy. On
the other hand, multi-institutional cooperative studies have been started to obtain evidence in cancer treatment.
Phase II study for a small number of patients is not sufficient to demonstrate the efficacy of the treatment and to
establish the standard therapy. Multi-institutional randomized controlled study by JCOG Brain Tumor Study Group
is the first trial for the treatment of malignant astrocytomas under well-established quality control and guality
assurance systems. it can be a model of clinical trials for malignant brain tumors in Japan. Key words: Malignant
glioma, Randomized controlled study, Molecular target therapy, Taylor-made chemotherapy, Drug resistance,
Corresponding author: Dr. Soichiro Shibui, Neurosurgery Division, National Cancer Center Hospital, 5-1-1 Tsukiji,
Chuo-ku, Tokyo 104-0045, Japan
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5T\ 3 nitrosourea RER| -1+ 2 MtE##E & L T O%-methylguanine-DNA methyltransferase (MGMT) D7F7EH340
5NTHED, MGMT B OEE T nitrosourea REFILUAN 2 HE—FIRE LTHWRY, MGMT 4 2ETE ¥ 3Tk
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EMRBER, fRL 0 eEEECEREETRTR
Brih, HESOBHESLHBL THED TFET
Brwis, NEESEESTRERE L hE, BEX
MEABMME (anaplastic astrocytoma: AA) O 54F&#
X 23%, BEE (glioblastoma: GBM) KE->TREW
72 7% E 0, BEMER T 5 {EFREOR
MELTR-DOFEARSHS L vE 3, —2REXD
EEOETHR, BEUOBVEREZEALELY, ™
MEESPTEIRL T W ERMEEE (F-F—4A—
Fi&E) THD, b5 —DRIETFrARETVIEER
EOFEILDT D DORBE L EEALEKAR EIER
) OEMTH 3, EIMLER L XEESEREVI—R
HET 2227 ThH3H, MEIEENRREIZE
UT, tEREOFERCFSL T3,

1. EMEREBEAENIET X

EERSIER L, SRR - TV AEHOREHCEYE
fER T~ 55 1AEER, AR BRI D MRS 25
S LTHE~LEIERER, 7 L THROELEREL O
HEE SR ORER 2N R CEEACEID RS TIT S S
HSERI AR SN2, I TWwIEERE L, FIEM
L (ZEFYR) KBTS, BRATRVEYT
HEERODRVREOZ EThHED, BVRBO—D
Tk BAMEEBECH LTIk, ERTRSE TR
RERIBENTHCTbh TR L3V T, BEERE
X BRBESEEL RV E VS ODFRTH 5, —
%, BRATIE 1970 R %¥ & 0 EER{LRBRASTb,
IEFYRDERIMTOIT &7z,

EUMEBEOREE L LTI, - Bt -

443

BESERREI 2> TVWEY, FHEHEC DLW TOMHE
VEAILLLBSABRIZREE TH D, retrospective RARFKIW &
Y, ERGAVECEEESEVW I LSO TY
%12, Anderson i3, glioblastoma 108 #lic & L Ttk
DHEHEDEETONBRR 2T R, FHEMRT
31 EEERB 0% TH o7z, 45Gy 0BT 19%I
EELEREL, MEOBSBRBEOBMMEEHREL
Tw3d, & 512, Walker 5 3EMHERREIE 467 flicxt
T 2MEEEEE L LT, tEREOHREALEN
T, [BCNU+2 B & 60 Gyl), [MeCCNU (semus-
tine) +2MEEEY 60 Gy, [HETREE (£KEE 60 Gy)
B, TMeCCNU B0 4 B TOHERERET, 1b
SRR L T OBEHRRS S LR RESERF
WBLTEERE->TWAZ E2HRELLY. 201,

Chang &, Green 5 D$R&TH [BCNU+ 2RSS 60
Gyl Br&HETRLVE-TBY, ThoOER®»S
BCNU+ [Er 4 ST B S kE T ORERE L &
N3 k3o fese,

WEHSE OBEE L Tk, Walker 5 DHLEHERT,
BEHEE % 45, 50, 55, 60Gy £#EET2woNnT, &
TEHAR R fEAS 13.5, 28, 36, 42 BLERL, FIHLD
Anderson & D 45 Gy BEETO 2858 L LEBXL T H BF
LEHRERLTWS D, 60Gy BHEBETHRRES OF
HHBLYEZ SR TWEY),

—%, BRCBT 3 EEACERICOVWTE, +0%
BEDBESTHRWIE DD, BKCHE~RIUIBENT
W3 EnbHELEERY,BCNUDBBKTRBW LTV
z20kxL, bBETRENTEEZ A ACNU A
WLRTWEY, +HRIETFVADTTOBREL R
AV, ThbbEAESDRE K L, EMIEE grade
3.4, MERATEE 50~60Gy i ACNU 100

BEifiaEGrade 3+4
BH050%E LATF UM EITHFE
#H3B LR 148K
£EH8 20~695%, PS 0~2(FEEIERICKLEPS 3)

288504 LEIF
Grade 34, fEE8, SF#h(60RLKFHD/

60811 L), BHEEE (HY/%EL)
I

{

ARt
ACNUEIhEE

niEHR
RT 60 Gy-+ACNUBLH

ik
ACNUB ¥h
810—A/123—X

B
ACNU-PCZH RE¥

nmen
RT 60 Gy+PC2-ACNUS A

| dEEE
PCZ-ACNUHF
8@ 1a—R/123—A

1 JCOG BT V— 7 X 3 S HRRER T 0 b

-z —7
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Cme e Y A T ST s

mg/m2) 1~2 BORFHBAOBE TCHEZR > T-7:
t 3, #JEE (CT LoFEi TEEH 50% L L5
LTSS BPRETIR13.5% Tho-nie L, BE
i3 47.5% L EECALE LR, £FICELTIRER 0
PIBEDEFAIOEELWS Z L bd Y, ACNU AR
B33 AADIELFEE I 59.0%, GBM T16.3%
b, BEHREMEED 3 £4£FEIS 48.9, 0% L HREER
BIFLBZ LA oI, LsL, ACNU BB SHTE
BETREFCLEE>TWAZ L L, ABOEFTHS
BCNU SSKEICOIER L 2 5 TW5 2 L5, BEDHS
Eiz 3\ T3, BT 60 Gy+ACNU RIRHSEE: %
F—FIRE L TRV TV BHRERNE WY,

I JCOG EERRIN—TI2L 5505 L1{LEEE

ZhIZHL, BIRCBWLTOESLEYEILT 57
OHLVEIE bAOND XS konk, HAMKEEH
22/’ —7 (Japan Clinical Oncology Group: JCOG)
Mg & hi: JCOG EEMR S v— 7Tk, BT
DERETOWAERT L b1 > ~& ACNUH KSR
=Xt L, procarbazine+ ACNU+BEHEILED 2 B
BWTEN/NERB B L. Zhid, JCOG I X3
7 — % OREEE (quality control: QC) B & URE R
(quality assurance: QA) O T TOEKRHABR I WS Z &
T, ERENLRBRCIIBERLSHFIHEFINZI T
VAERBTEPHP/FENTVL Y, '

Z 2 TOEHEBRFICN T 2 HEHE L, procarbazine %
HITRELBO ACNUEETH 3 (K1), Procar-
bazine i3 O%-methyguanine 2k L, £ DR, ACNU
TR B THEREOEHEZ LTV B EERT VS O
methylguanine-DNA methyltransferase 2318 & h,
ACNU OBR%E®EH 2 Z L B s 1 2, BRI
b, HH glioblastoma lz3t L, BUNU 8 X Uf vincris-
tine X417 L T procarbazine 253 2 HE T 29% D
BYHRBHoT T 2HREL DD, SEOHEKFEDWE
BREORREIF LD,

. HENRF

federn, BUERBERIMEELCERERZRL,
Il - BERBECHENRS b, LEBEEOTFEREADOEE
BB WEEZ 6NTET, MBREFIDELE, BB~
DOMFESF ORIRE, mdr-1, glutathione-S-transferase-
7 (GST-x), Of-methylguanine-DNA methyltransfer-
ase (MGMT) % rEAMERCTFPECSOFER LS
ZOEREFZONTER, ZOLIBREDEH»T,
mEERRL, YL TLEDENEL, BEEROIE
WEFIOBFELED Sh Ty 3,
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r 1 EBEFECBT4TFENE

MEFEBEER - EEIHE
MMP fEE#I, VEGF [BE#), $it VEGF #ifk, PDGF
BEEHI, angiostatin, x> F X% #>, Thalidomide
v 7P VEZEBRER
N—vTFy, AVYY, TRy T, Z7i¥Nn
FoUAT 25— YIREH
HrE AR ER
¥4 7Y UREFF—FEER
proteinkinase C (PKC) FEE#
EBEFLE
V2 Fr, RERE

(BiudsAt>%—HP & D)

1. FILLWFPLFILALH

1) Temozolomide

temozolomide 13, AR LPFEN TV 3 BHEHFE
BEINT2EREO—ETHS, BOTNVFMEAIT
BEFELSBETHY, Bl - BH, BEEGHL YO8
ER L HEHEHTH D b6, ENHERE, 52 AA
EERTHZ LI 8RENSE L, BE £ < OBKIE
VEA TS, EATH AA BREBICTT USE IR DS
ETHTHY, BTNEFR 1T EEPC b EESEHED
B % Z ) 5 AEEMENTT V>3, MD Anderson Cancer
Center COEIMHERAR T, 8HT B K42 —X
200 mg/m3® temozolomide % 5 AREHEZORE LI
%, BEHEIEEETo 2%, 22 51D AA TEHEIZ
34%, mediansurvival 23.5 8, 36 H1D GBM iz D
TRENRTN4%, 320 LLIFBREHTWDY,
¥ 7z, EORTC Brain & RT Groups and Clinical NCIC
Clinical Trial Group iX, GBM w3 Ui s a5 &
temozolomide $FFABMETFRIGE £ DEIHERE 21TV,
B3 @ median survival 12 XL, #EFIZ150H
CEEHEIOFERER YA T WA, LrLirns, »
THhH I ETOEL DHRE L LERERYZHE L 1TV
2T, MEFTOEZR, AA RN T 2EFOLEEHMO
ERIEOLVIFIEBCBVTE>TWBR VLI ZE
ETH5,

2) Gliadel

gliadel i3 BCNU # @ L XY = —T, FHECE
ERERECRET 5 Lz k ViRt BCNU st
AN B, FMIFFIC Gliadel HAL, BEHREREIT) LW
SHETOEAARIED SN TBY, BEZ TORE
T2, GBM @ median survival i 13 0 BEi#& L 3 1,
placebo HIZHR2LABEDEFEREN A SN T
B9,

2. DFIEHEEREE

AFENFOERITLD, B OEBOEWEISY .



HERE B4 2005F48

DEMChP 3 XD iiroTER, MIEENE bOE
Elo2» b, BRFIETORZ ) —=vitk->TR
RENIHEBRLRLY, 3FV_NTOEHOELE
REHIT B L THEZITD ORI FENBETH 5,
FRSFEHNERIICTRTH, ThEsEEREED -
Tz, HIENIFERERH T2 L12kY, 20
TROBBODFEHENENZ It bbb o, EMMHE
BEOKRECIVWTR, HBHREBEOBRLELbLATL
'3 epidermal growth factor receptor (EGFR), vascular
endothelial growth factor receptor (VEGFR) 7z ¥#3
EHOEBLEINTYS (R, FHLWKEEELLTH
Fobleh s, BHEBEBECHL Y, REZTO
EIAEHNREESRIISOShTWNL,

1) Thalidomide

GBM RMEFEZH > TERT 2EETH D7,
Thalidomide @ & % i~ VEGF 8@ L MEHFE
PMETI2ERCEINEEDREXBRTE 5,
Thalidomide B #[ 3 % v>iZ BCNU % temozolomide %
FOTNF M e OB TOBERMELSBE->TH
D, EFOLFEESRESNTHE,

2 ) Imatinib mesylate (Gleevec)

imatinib mesylate (STI 571, Gleevec) it Ber-Abl
EHPB X U platelet-derived growth factor (PDGF) %
BrE&tFuryFFr—¥re7ry—ERL, B4
FEOBREMEER % b 2, 3TN BEHEomRICE
MTHBEVI|ELDH D, KEBIHL THEKRFE
MHRE->TWnBW,

3) Gefitinib (Iressa)

gefitinib (Iressa) I epidermal growth factor rece-
ptor (EGFR) e L, HBaEiEmsIfEmzREL, —
ORI BT 2 DFRHEEEE LT 55, EGFR
EAEZEOFVEMHEBECN L THMEBPEFEINT
w3, Rich 513, BF GBM ix3$L T event-free sur-
vival 8.1 38, overall survival 39.4 8, BRI grade
137 20EERIEHBVIETRHTH 72 EHELT
V519, '

3.8 %

HELLBREESEPES *ERECEEH I ViR
EE R BE TEAT 5 (convection-enhanced deliv-
ery system) Z &2 xv , B ETEELEBESYT
EEHRE2EDIIET2HABITORLT V3, inter-
leukin-13(IL-13) ¥R R HRBECHRCHEEL Tv»
3%, EERICIZIEEAERBRL TV EVDRTYL
3, 2Nkt PE3 2#EE &8 IL13-PE3S *BETE
AT BERFEIIEE - T %29, [F#ki Transferrin
7TV TER RS & ¥ Transferrin-CRM 107
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b KIS AR & ni™,
IV. BENLER T—5—A—F&

FERDICFEEER, TNETREEINEZIEF VR
RETE, ROVERDROPFCE2EREFERTH L
WHIEEEL->TER, TRIENL, BETR, F—0F%K
BEOZHOBEETL ThFNER IR+ 2 Z2THENE
ZREVIBRPS, HROBEI L BbBLIER
ERrBERTIEWIFELEOND I o TE T,
IRABEFMEIBERTH YD, 7—F—A—FlELLRL
NBERETH D, EHNBRIULTEARIFERELT, #
R EBHEEIERERCBL TO I 0= —HEEERRD
MTT assay 2 EBEETH - 7248, dBE T, 2FED
FRFEOREC LY, BEFEINCESOLBERED
BRBPZENZ LI o0, BREHRBEOLERE
KEWTIR, TMEOTRREWVI AEFHICT —F— A —

FIHBHBTRENT W B, LEREFNCRT 2SS

t L THRFERZ b DI, multidrug resistance (MDR)'-
1 DBEFEYTH 3 p-glycoprotein TH Y, IS
EHPHHE T @& LD, adriamycin, vincristine,
cyclophosphamide, methotrexate %z £ iz BBt %
R 322, multidrug resistance-associated protein
(MRP)-1 % Bz, etoposide ® adriamycin it %
AT EVDLNRTWEH, 20, BEUEHERBECERD L <
bR T V> 3 nitrosourea REHI I3 2 W CEE L
TV % D3 O-methylguanine-DNA methyltransfer-
ase (MGMT) THY, ZOMWEE2FRRT 2 RLNEE
WCEEERBNICBRIR S LT > 52429,

1. MGMT (Z & % nitrosourea ZEZIFILO AR

nitrosourea FHUEAIZ X T 2 MGMT iz & 2 FEHI
HEEBETZZR T2 2H, MGMT O mRNA &K ®
MGMT #ZBE#OKRE®THbN, MGMT OER DM
WEEE WL T, nitrosourea RN D 75 FF+ RE
K Q2 —FRELTHAWVB LWL TERIBEE-> TV
. L5, BN TRIEE S L TREEEIG L 25
TWBERBRY DRV, KBROERBEET
H5720T%k<, MGMT BIE I} TRBEENCHOIE
R BRENT L E VI TERTZ D/ T Vi, FidD
procarbazine i & 2 MGMT ETERB2F B L - 115
X, ZOBRTT—7—A—FHREO—DLRNE2,
BB TO MGMT Z8EL, BEERRTHACHLT
{2, ACNU #55(iZ procarbazine i & 2§iflE%» ¥ 2
ZE TR TR TE 2L DH 39,

2. #EF1p, 19qREEZTTZRIEBEDARE

SFEVFNARIREREOBFRCEFNCRII-T
WAE—DERTH 2, EMfAEICLL~N, ZZEBEI
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CEEECREEOBVEBLEX ST, Hil
k1 B0EH (1p) BLUI19BER (199 ORE%
= B B> T procarbazine, CCNU, vincristine
& a{bEEE (PCV EE) B TEHTHB I LN
RERTY 320, FHRECBOLTREERRE LB,
1p, 19q R&DH3FDOWTR, BB PCV EE
2fTo T OMEE Ly, BN TIR CCNUDORDLY
it ACNU % fiv> 3 PAV s REBEE E LTAVL S
nTV 3,

B b

EWREE R R ERE ER L, CREEH
BAir k25X ERK|KVEERE W TR T2, LBL
BHRS, FEEHSDIET VAR LN, nitrosourea &
EXIH—EORERL, BETE, BEREOHA
ERLEL 2o TWV2, 2LXEYTEEERO 2V
kv % T 220, Lob D & L7 quality con-
trol/quality assurance O TDKMREERRAER I LA
ThrrEdbiz, —HFTREZOEEOHKREEERL
feF—5—A— FIERHKL, BEMEBEDBERK
BOALEZE? I LREBOTEETH 5.
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