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1. WO ZWERORR  (FEHRHEEETORE)

HIZF% it 1 % 7R3 EE A
MDR-1 adriamycin, vincristine, cyclophosphamide, methotrexate
MRP-1 adriamycin, etoposide
MRP-2 etoposide, cisplatin
TOPO Il & etoposide, adriamycin
MGMT nitrosourea
GST-n cisplatin
2. WHREOTMR

MGMT 243 % O%benzylguanine, procarbazine

3. BEMOBWBEZFOEENHER

1p, 19q /R £k anaplastic oligodendroglioma (2%} 3 % PCV (PAV) ## i
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BwHL, ZRICEALIEERERERLTNIH &
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1) ER TR ETFORE
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drug resistance (MDR) -1 DB FEW TdH % pgly-
coprotein %% ), Hifa s IC BRI 2 HEH 3B &2k D,

adriamycin, vincristine, cyclophosphamide, metho-
trexate 7% &% ¢ O EH| 12 R I £ RS ¥, Multi-
drug resistance-associated protein (MRP)-1 % FI#kLZ,
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EoTwh MGMT % BT &€/ 12, ACNU®
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B TOMGMT # mRNA LRV H 2 WITEH L
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BHEIO ACNU AL, PAVEIEL LTIThNT
Wi, L»L%eAS, 1p,19q DRENGED L h
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Chemotherapy for Malignant Gliomas : Randomized Controlled Study and Taylor-made Therapy
by
Soichiro Shibui, M.D.
Jrom
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 /Il 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 O%-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 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 experimental study. Randomized trials have high false-
positive and/or false-negative errors (low power).

11 Evidence is obtained from well-designed, quasi—experimental studies such as nonrandomized, controlled, single~
group , pre—post, cohort, time, or matched case-control series.

I\ Evidence is obtained from well-designed, nonexperimental studies, such as comparative and correlational
descriptive and case studies.

\% Evidence is obtained from case reports and clinical examples.

Grade Grade for recommendation

A There is evidence of type | or consistent findings from multiple studies of typesII, I, or IV.

B There 1s evidence of typesII, I, or IV, and the findings are generally consistent.

C There is evidence of types I, 1II, or IV, but the findings are inconsistent.

D There is little or no systematic empirical evidence.

i % 8 {5 F % 0°-methylguanine-DNA methyl transfe-
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=== {02l rEMOval
—8-95% resected
=a=75% resected
——50% resected
—#—biopsy or partial

Fig.1 Survival curves of glioblastoma by

surgery
year
Table 2 Results of Mantel chi-square test
biopsy or partial | 50% resected | 75% resected | 95% resected | total removal
biopsy or partial ns * k% %* %k % ¥ k%
50% resected ns * ok ok * ok ok % 3k ok
75% resected * ok ok * % ok * % % * % ok
95% resected * K K * K K * ok % T * %
total removal * %k ok % 3k ok k ok ok ¥ % \
%k k5 P<0.01 % 3k 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)
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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.
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Astrocytoma grade3 - 4
Supratentorial tumor
3-14 postoperative day
Age 20-69yo0, PS 0-2 (PS3 by neurological sign)

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

|

Arm A
ACNU

Initial treatment
RT 60Gy+ACNU

il
Maintenance therapy

ACNU
Every 8 weeks, 12 courses

i
ArmB
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.
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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

TOPOIl a etoposide, adriamycin
MGMT nitrosourea
GST-m cisplatin

2 . Pretreatment with drugs with anti—chemoresitance

0%-benzylguanine or procarbazine against MGMT

3. Selection of drugs with high sensitivity

PCV (PAV) therapy for anaplastic oligodendro-

glioma with 1p/19q loss
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