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Chemotherapy for Malignant Gliomas : Randomized Controlled Study and Taylor-made Therapy
by
Soichiro Shibui, M.D.
Sfrom
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 /1l 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 O5-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 O®-benzylguanine
are used for those tumors expressing MGMT. However, even in Taylor-made therapy prospective randomized
studies under good quality control and quality assurance are essential to establish an evidence-based treatment.
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Table 1 Levels of evidences and grade of recommendationg)

Level Type of evidence

1 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).
II Evidence is obtained from at least one well-designed experimental study. Randomized trials have high false-

positive and/or false-negative errors (low power).

Il Evidence is obtained from well-designed, quasi-experimental studies such as nonrandomized, controlled, single-
group , pre—post, cohort, time, or matched case-control series.
IV Evidence is obtained from well-designed, nonexperimental studies, such as comparative and correlational

descriptive and case studies.

\Y 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 types 11, I, or IV.
B There is evidence of typesII, T, or IV, and the findings are generally consistent.
C There is evidence of types II, I, or IV, but the findings are inconsistent.
D There is little or no systematic empirical evidence.

a1 B {5 F % 0°-methylguanine—DNA methyl transfe-
rase (MGMT) &7 ¥ OMiIEMEE OFE L E2ME L
roTwn3,

KT, TOXIIHLOMEREFOBIESY
I KT B IEERE R BIR L T D DIRRFRERD
HhHEEEREEINTWET—7— X4 FIAEICDW
T T 5.

BRI UA—TOIRERELR

B o — e DREEEZBL AT, ETTBERT
iz, EEACOEERBRAPEVIZETHS. B
YEILEE &1L, TRESEIELIL (¥ TV R) I & o TRANT
NS F— Y IETCEBEATRD RIFRERREZH
HTERBEE Lvid, o%h, AFEPESRLE
WEWLHEFTEL, BRICEIEEERNI R, B
7 quality of life (QOL) 2R Tk TidA bRy,

DX REERESTESI I N T WL DI, &b
IEF VALV OEGERRBRTH 5 B IHFERZ &
T, FOEGE - BEEMSTHIN T e RThERS
v, RSB, BE, BHoRENE - BB - K
i YR BE 1R, NS ERIENRE L
7 ¥R RSB Ch 55 THRER, SHOEMZNRE
L2 EfER (9 v %) (LHBGEABR O AR
b p. EIEEEREERZ, American Society of Clinical
Oncology (ASCO) 12 & 2 X E 7 v A L~V DFHHiIC &
niE, BLHEEEOBLL-UL 1 KEL, BIEARI
L b, wErEm i eEPERoRY, H30IREVEESR
SOL R VIREENMEEREL L TN TS 2
(Table 1).

ERSUS—TEBICBITDIET VA

BE: clefTbn - BRARCERER Y Y 4 —<iaEL
IEFVRERD I BHDRMAD, THDWTRAR
KBWTER DS lIcRE L TR Y, RENLDHD
DHEPNT 5.

BEEFEM BT v ¥ afbic X 28TME (prospec-
tive) REEIATEETH B, EARBEEI VA —<It &
LZEENEEERZET BB L, ERICEED
254 % BT £\ informed consent (IC) % &
BILREBELCERVLLTH S, T, 2HEEICA
T b EROFMBIE CRIAMOELIC X b B DR I #
HBIELARLRY, 20O, HEFMOWTE
#% 2% M % (retrospective) FABRICH 6 I 52 AR\,
Winger 5213, B/ Y A — < BEOTFRUERT L L
C, R - RERRS X COHAM - 7780 performance status
(PS) - LT - BN IRIAE - RITT 2 DLE T Y
T —2 O FMHEERET 03, 51, ERF
MIZELHPWIWEL D D FENLL, Lk 3BE
OREHTH EBICHAFER L W EBRRTWS, 0%
{ OWEHHEFMOBMERERL B, KESS
Egstic BT b ABRBEEMIEoTR Y, RLER
EED T\ glioblastoma =% \>C b FATHIMHEICE U T
HBERORE EHASNTWSY (Fig. 1, Table2). L L
G, FHCH L TEENLRE DD, HEI V-
FELTEHCREBTZDDEWVZ S,

BRI 1< D VT, Anderson® 13 108 #1 0 glioblas-
toma I3 3 HEERER 2 1T\, FMIESHR T 1 FEFE
B 0% TH-7bDds, 456Gy DEHFEIMZ 2 LI
F0 8% ER L EREL TS, 351 Walker
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Fig.1 Survival curves of glioblastoma by

surgery
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Table 2 Results of Mantel chi-square test

5 year

biopsy or partial | 50% resected | 75% resected | 95% resected | total removal
biopsy or partial ns L % k ok * %k k
50% resected ns % k % % ok 3k %k sk %k
75% resected % ok ok % % % %k ok % % %k %
95% resected % %k %k % %k ok * % %k * %k
total removal * %k * %k ok k sk ok * %k
%k sk P<0.01 * % 5 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)

5190, FEEE% 45Gy 25 50Gy, 55Gy, 60Gy L&
O, ZIUHEWCEFIRTRILEDS, 1858, 1353, 28
H, 368, QBELERIEELLBXTWS, k¥
BIE LDOFERIC WL, BHES ) I — < ORTSHMEIE
# & LT, "methyl CCNU B S ), THSHE B
BRET), THREHRE X O BONU 8IRM%BR 5., THES &
O methyl CCNU #2157 Sz 1772 5 v & ALk
247>, BCNU SEAEEIC X 2 EHRIBES 0 £ E08 D
BoTwRI s, KETHOEEBEL LC(SHET
FAuong Z bichs k9920

EATOT v AU E LCaRBER b o
{, Tekakura 50 THSHERBES, & TACNU MMt
RIS O 2 B X 2 BMHERRIE—L w2 2b0T
H5, ZOFBEETIE, BPRICEBESEH-1DOD
DEFHAETOREREN D - 103, BKTO BCNU %
Aui-itBREL %I, ENTOEEREL INTHL
%, %7z, BCNU % ACNU 7 £ O nitrosourea R FLEH]
%O L 7 BB IR & BB RIAE L D 1205 v
FUERBOXZ 77U o 2T HILEEEHAND 1
LD 6% T, MEHREID 40% I HRBEICE <,
2EEFD BRI L 20% THo722 Lo s, BIGET

DENMET ) & — <3 T 2 {EUE G I B I L 2 7]
KR & & O nitrosourea BHIER % 4 L 72 60
Gy DIEHRBEEE VA X,

BT UA—TICNT D JCOG ERFRIER

ERIC BT 2 EERERO - H 08 % L L, B,
H A K EE P 9% 7 v — 7 (Japan Clinical Oncology
Group; JCOG)IZ & 2 FRPRERBADMA £ - T\ 3, Ll
RRRABRIC BT, BRI SED SN HKT—
ZDEBEESHEIC R 5, —E0HEELE LY
BolBHETEZT—92ED 51011, F—y0H
2R, BRLTOEELISETH 5. JCOG I, &
KD Southwest Oncology Group (SWOG), Radiation Ther-
apy Oncology Group (RTOG), European Organization for
Research and Treatment of Cancer (EORTC) 7 & oE %
BB 2 S RRBR 2 N — 7 & 2 BRSO
Tk e BEIME S NEERARKOEKRRB /L — 7 ¢
b5, PRI, JCOGREE, F—Freri—, &
BEESE LUEEBIIME L — 725/ b0, 2002 Fic
BI3EEDER V-7 L L CRHIBEIZ VN — 7%
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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.

2AL% (Fig.2). F—FEv¥—iz7n bt a—ER
DEMD SIESR SN — T R2ZET B L L b, HIELH
BINLBICE, B, BKT—FOEIR, T=FY¥
7, BT, WEHE R Y0EBRITH. —H, BEERE
KRBT 2 MATBREEEES, PRERUNMER
& EERELAPEEHEMAZESICLY, RROER,
EEpfTbh, SBEEBERLBALEYS, SROME
%9 (quality control) ¥ & GHEREE (quality assurance)
{ToTWV 5,

JCOG BRI T IV— T IC &k DERPREIER

JCOG IMIEBEME S NV — 7%, EESERETHERM
Bh&ic X D TRk 14 S TR MER BT O R HEENR
RIFEEE 0—RELTRIS N, K15 FEPS
i3 TOABRRITR S AR EE R, 17 FEICIEHR
% 2 MEOWEMRZRIT TS, SL—7E L TR
HMRBEC T 2SI /IERRERBL B, &
#, GBREMEECNT2ENHERBRLZHESTTH
201910 e RS 9 B RRPREAER I T EMASRE
grade 3 + 4 IR B ALEREIRIAE & L TD ACNU &
FhyEEk & procarbazine +ACNU GEHBEIR L D 7 v ¥ Ll
HhicshEs (Phase [l /MEER) ) L\ ¥4 bT, EHA

KR AEEREREYT B I L 2ERELTVS, |
RokJiz, BRIZBWTIIEEERBECRL, ik
iz ACNU 2 L 72 (L BEHRIEENE C v o T
WvwAAS, e X B 5 EEFRIE, EMIEE grade
3 GEFSRMEEMAEIE) © 23%, grade4 (BEFE) <l
7%IBE RV, ZFOERERREDO—258, nitorosourea RIUE
Hiox§ 2MtEHEMGMT TH B LI NTW 3B,

MGMT I nitrosourea % 3AI T & - T methyl L & 7z
guanine %> 5 % D methyl %>, DNA & &5 ¥ AHEE
BRERCZ i X D idfE% FET 5, Procarbazine
% Of-methylguanine ¥ 4R % Z & %5, procarbazine
CTHMEZTAILILED, ZRICKk> TRRINE
Of-methylguanine ® methyl & ic fE A § %5 T & T
MGMT »34% & h, # DR nitorosourea RIUERI D XY
By P32 L% T 2, Valavanis 5P DFT o 7%
S5y P THOEETY procarbazine 2575 Z & T, I
fE, BB, U o5E, BBk O 0°-methylguanine D b
s on, I MGMT OETZ2ERLTwS, Z
N#% 53T Brandes 5213, FF glioblastoma 58 {13
L, day 1~5 IZ procarbazine 100 mg/m? 5 HE#E O &K &,
day 3 8 & U8 5 {2 BCNU 80 mg/m*E# IR MR &, day 3 ic
vincrisitine 1.4 mg/m*ERAE S & W) REERZ 8 BRI
LZ#EDIR L, complete response 6l (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)

Registration : Randomization
Grade 3/4, Institution, Age <60/60%,

Residual tumor (+/-)

r

Arm A
ACNU

Initial treatment
RT 60Gy+ACNU

Maintenance therapy
ACNU
Every 8 weeks, 12 courses

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 II /
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%) &\ HBEFRZ/ T3,
SER 14 FEREFEBRIEHRABOMRE X, Bk
BMREE DIEERAEE ORI T B %) PEOSHEAK S
h, JCOG MEEWE /L — 7 LTHIERtRARE
BRIRT Bicdhie b, BV A —<DBEBREL L TR
ACNU %28t L 7= aE & L, ch RT3 5mA
& & L T procarbazine % 75 L 7 ACNU #iES X
VBAFRERIEET & L T8 I /MMERER% 5HE L 72 (Fig.
3). WHIF 20~69 B ETDF ~ b LEMHEIE grade3 8
LU 4 CEBILEMIEER X VBFIE) ©, FMick
0 FEHREL W HSHEE & 7z ECOG performance status (PS)
0, 1, 2, BIUVESIZ & 3 #RERICER T2 PS3E
B, it 14 BUARIERL, 7vyaht s, AR
L LTIE, MRETRREREYES 1 HE B LUV 36 HEIC ACNU
80 mg/m?% BEIRINIE 5L, T 51 8 BT L ICEBEDLE
EER 12 a— X7, BETE, REKEME1RE
B LUE 36 HB X b 10 H R procarbazine 80 mg/m*%
BOKE L, RA 8 HBIZ ACNU 80 mg/m?% BRIRNIZ &5
T2, INLZOHESEIT LI 12 a—-REDET. K
BHRIGEIX CT 12 X 3 3 RILIBEFEICE DV TITY,
RIS L URFIEBIK 2on O~ —U v % DU 25
iz 60 Gy, MRI @ T2 S8FFEER +2 cm DFEIHKIC 50 Gy D
BE %175, KBRS, BHOLLMEEREITET
Ltwhkwizsd, FI/MERRE LTHEINTYS

Thabb, 7y ubL THBRZEIET 2435, B EEH
D356 BUEERE L 7B, ReWANER ML, 3k
DIDMEIHREB LS L >TwoRilni, 203 FE
MAERERICBITL, SEMT30FOEFZEREL, 2
ERORBE LM % ) 724, primary endpoint % £7F
HAM, secondary endpoint % SEMSEAEFRIR, ZEUEE,
BEERELCHMEEIN S,
EREATITbN T 2 SHERERRBRTIE, 7
VAEED BT RER/T B DEENIo T
LEFWZhbol, TEFURALRLOEVEKREER
2ITH 7, OBREEE D v 7 b 2SR R L
KEILDDOTHY, @2Darve S McEdnksa
Fa—nEERL, @RBRHOBEBREEZES (institu-
tional review board; IRB) DRBEEZEE T3, X5,
@BBEARNRIR, BEE, HBRL2EKOWTHokE
BH2Tokd ZcoEE (C) #2B7T, ®Sata—n
R ER2ENT 2. @RDSNET-FILD20T
&, ZOEFEEEPEDRT 20 0BEEHELRT, OF
Rzt LTS BABRZE L WESE I L 2 HEHRT
2170, @ OREZEZRHZEIRRTIL V) Vot
AVBMETH 5,
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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 o etoposide, adriamycin

MGMT nitrosourea

GST-m cisplatin

2 . Pretreatment with drugs with anti-chemoresitance

Of-benzylguanine or procarbazine against MGMT

3. Selection of drugs with high sensitivity

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

F—=S5—XA FiaE

KAREEEREIRERDS, % DEFIIZE—DEEZ LT
LD ESRBEERERLTWI) LRI HERLLT
WBDINL, F—I—X4 FlagEL, EcOERC
WLC, RN - W ICEET 2 ERICE T HE

CHIBEIRL, BELBERToTWIbOTHY, MK
TRREEL VAL, BEATR, H3WEEROEER
LT, - ORBEESERTUSBETESZ LI D
O, BHELBRTOT—7—XA4 PG ILE
LR, LaLads, bbb ThENRBRELE
RUTHRESREYBD LI LWIHIBNBRINTV S,
ZOHEL LTEET, WEORVERIOEREV) T
LT, WhIZHIBI AT — 9 — A4 FigETHB. TN
X, ERIHEOBGFOREOEELSEE IOV TH
~ 502, SHMESRET multidrug resistance (MDR) -
1 23%3 L C\»iLlE, adriamycin, vincristine, cyclophos-
phamide, methotrexate 7% &' 723 &R L &\, MGMT prat=1
{EDEA I3 ACNU %0 nitrosourea RIEHIZ A2\ &
W5 HETH 507D (Table 3), T DHE, ZHBID
WA DB ERRT VIR R IEPD TR,
RefTE s EHOMNIC LY, BRCASERETSH
% L\ RIEENH B, WIS, MGMT 2 HE LB I T
nitrosourea BEFIDEZE R E YD 5 HET, 0°-benzyl-
guanine % procarbazine 7% &' % nitrosourea IC Fe Lo T
E4 2 EETHDHD, OV TRELTIRIET
v 247 ¢, BT L 7 procarbazine+ACNU I & % H&R
HEOERIBRENS, BEEMESICEL T, HBREE
FLOEA TS T — 7 — A4 FinEi3, BRPREZS

FEBMEIZ X B procarbazine + CCNU +vincrsitine (PCV)
g (BT COCNU oftb b iz ACNU DSHwv 615
7o PAV IBIE L IZN 2 DB W) TH B, TS
<@ﬁ%&%i%@%@h%@@dp£;01wwk%
DB, ZDRAD PCV BRICRIET % & v ) WEIE
SLHDTH B, BEFEE LIBEEPEREICETOV
RBERFETHD, SBRIDLIBRANS (HTS
22 EHEIFEIN B0 L Lads, I DIEEEE
RIZEREIZE E LB L L TH D, 0k
¥ o TR S SRBEO BB ESRE L iR T2
{, BIENTTbN T\ PAV G PCV L LR
RATESESNS EWIRIEIE R, BRIVICIHES
EWIN, %L OEMIND D EINTVREY, AR
SRR E TITV, Z0OEMERHERT 3 2 LVEE
Lo,

HBHDOIC
—EREERE T — S5 — A A REEDER—

55 —EOWE - HIBE N L, BEDREED
EhOTEM RS, T—9— A4 FIREIISARLO
ThHD, LoLuahs, ERETRIENEINTHH
BHBEEL, ZOWELNT2REDEELZ{T>TY,
VY ATEEOERE Y A —< bIBREETH S, B
EBREPRET RO, —DOEOERLEDbNS
EIEEOBRERBIE L T\ BRERH Y, Z O
PEERBE VI I LicksH. FD L) RREEDFH
5, ¥z TMGMT Bty &2 Tip KRRy L iR GEEH
OB R L TADREBEL VI bOTRRL, BF
B, Howik TBESVA—) LWIHIBEINLTE
SR IBERSRE L E N T W T EPEEN S,
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Recent Advances in Chemotherapy for Malignant Brain Tumors: Soichirc 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 to 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 methyliransferase (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 quality
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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&%, ZEE (CT EOFEIC TEED 50% L g
NUTEIE) DHIE TR 13.5% CTho Dzt L, %%
B A7 5% EBRICM ELL2S, £FBL TIX&E 40
PIBEDEFIOEE L5 Z L $ 5 b, ACNU BRI
B5AADIELEFEIE1359.0%, GBM T 16.3%
&, BEHREIEED 3 FAFES 48.9, 0% LIL~EEIZ
RIFE 325 ho7z, Liv L, ACNU fHFH#EDS B
ETREFECEE->TWw3 I L L, ABOERTH 2
BCNU SKETOEBHEL ko T2 Z s, BiEbs
EicBW» T, JRERET 60 Gy+ACNU FESERERE &
BB L TAVTWL 2MERDE Y,

II. JCOG BB I N —TI2 L D54 L{LEEs

IRIEITL, ERICBWTOEERELIEILT 572D
DHFLVEIE S H5NS XD 2 >7e, HRERESBH
%827V —7 (Japan Clinical Oncology Group: JCOG)
PIZRRIZ & iz JCOG IXEBRZE S v — 7 ik, BNT
DEEGH COEERE L b5 <& ACNU+HstHEs
FRIZHT L, procarbazine+ ACN U+ MEHSIGEED 2 Bz
BOTHEI/EEBR R BB L2, 20k, JCOG Ik 2
7 =% OREE® (quality control: QC) ¥ & U EVE RS
(quality assurance: QA) O FCOEEKRERL WS & &
T, EEINLBZRAED SHREREsRILES
AL B I EBHRFEI R TV S,

I & TORERB I T 2 Hrih# I3, procarbazine %
FITHRE L% 0 ACNUSETH 3 (M1), Procar-
bazine i O°-methyguanine # ¥ L, # DS, ACNU
WY BMEEEOEEEZLLTWHE EShT V2 O8-
methylguanine-DNA methyltransferase 23J48 X h,
ACNU ODBIREED 2 & L EIF s N 210, BRI
b, HF glioblastoma izt L, BUNU & X ¢ vineris-
tine 124677 L T procarbazine »#5% 3 BT 29% D
BNRBDH -1 T 2HWEDD Y, SEOHEERIEEDE
BB ORI h 5w,

I ZFENBEH

WERLY, EMWRBERCEERCEREERL,
FMT - BETRIGE A S &, (LHBEEOTFHRADBE
BANSWEEZ SNT &7, MKNEFIOREE, BE~
DI ORIRE, mdr-1, glutathione-S-transferase-
7 (GST-x), O°-methylguanine-DNA methyltransfer-
ase (MGMT) 7% ¥ EXIM - EE FOBHOEER £
TOEREEZONTE N, ZDL S BREDEHT,
MEETRL, DL THENESE L, BEEZOI7
WEHIDRFESR T 5T w3,

BALSEH

R 1 BEECBT 35 FEE

MR AR S - B EIH
MMP fHER], VEGF [E#I, #; VEGF #i4k, PDGF
FEEH, angiostatin, > F X4 % >, Thalidomide
¥ T MBERRES]
N=RTF, AV, TRy 2, TRV
M VRT 25— PIHES
Hoka AR
VA7) U KFER - CIHER
proteinkinase C (PKC) BREEH)
BIETIHRE
VI, SRRk

(EazssA2># —HP kD)

1. FLWLTILFIALH

1) Temozolomide

temozolomide ¥, BAER b PIF S T v 2 B
BEICHT 2BEEO—ETH 2, FO7VFNEIT
BEFESEHETHY, Bl - B, BHME L L O
TER b LU IR T H D b &, MRS, Bz AA
KHITH D L B IWMENL L, B, %< OEEE
PEATY 5, BNTH AA FREICT LS ITAFRERH
ETHTHD, RUNEFER 17 EET I b BELESEE0
FoH] =32 B EIREMEM T T v 3, MD Anderson Cancer
Center TOEIIEFABR T, 28HZ tiwl Ak 43—
200 mg/m?d} temozolomide % 5 HEESEZ OS5 L 7-
& BEHREEERT 7L 25, 22010 AA TEIEIX
34%, median survival 23.5 »H, 36 10 GBM iz o »
TRENZTNA5%, 13.20H L WS HERPET LB,
%7z, EORTC Brain & RT Groups and Clinical NCIC
Clinical Trial Group 1%, GBM 3 U Bt s il i
temozolomide ff FEHRIGR & D HEITFEHER 21T\,
HI% O median survival 12 » F L, #©Ei 15 »H
CEFHROBERRERERZA TV R, LaLERS, »
TR INETOD O & LTI L 11>
AT, BELTTOLEZ 3, AA I 2ETFOEEFEHE O
ERrBEOLWSFFECSVTESTVWE LW 3
EThzs,

2) Gliadel

gliadel i BCNU 2@ L7 R ) v —, FiHi5wjE
BRI E T 2 2 L1z & D #EiE e BOCNU 288
BB FHHRFIC Gliadel AR, BEHSIAERTTS & »
> AETOMRESED SNTHY, BEE TORE
TiF, GBM 0 median survival it 13 » AR & 2 4,
placebo BN 2 BRBEDEBFEEEN S & T
B 1818,

2. DFFHEEE

ATEVFORRIC LY, Er OEEO LY 2SN
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