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1) Whole Genome Array 4500
- Covers all of 24 human chromosomes with 4523 BACs

2) Cancer Array800

- Harbors 800 known cancer-related genes
3) 1p36—Contig Array

- Spans the 1p36 region (20Mb) with 212 BACs
4) X-tiling Array

- Covers whole chromosome X with 1003 BACs

5) Genome Disorder Array
- Harbors 561 BACs for diagnosis of genetic diseases




Neuro-Oncology 14(2), 2004

[Mitelman{g+® Orthodox Concept]

Rl LD BEIGECREICB VT, FBick 35
& IX20004F 12133075 A, 2020412 13£945 5 A2
T3EFHINTED., 2 DEMNLZE, B,
TEORFEGHECEENTwE, ThE2ERTA
eBHIZh, BORFRERBIERFORL VWIS,
B A B ) > Sl & v o 72 & I8 S (hemato-
logical malignancies ; HM) 2 £[BE D 10%TH b, 5 b
DI0% I ETCHESE . i I KA 4 & o LRt
[&] 7% B (epithelial solid tumors ; ET) 255 & T2 3,
HMOREFREZ—RICHMTH 5, R2CRT &
912, 2003%E 12 B I B\ TMitelman D 7 — ¥ R — &
(http://cgap.nci.nih.gov/Chromosomes/Mitelman) (2 & §#
ENT31L01PIDREFEREDEF D 5363 EHEOH
R d 2 Y 5 (45 8 95 FE (recurrent balanced aberra-
tions; RBA) B HEFRE 11, & 5IC 2N 6 OIREELH &
D5 12209 B DORAEE T L 205 EE O HHEGRE
FOIHBE - AEX VB Z EWRENSLY, —H, ET
DREGRFE—RICBO THETH S, 2OHT
ST A D 52 bDid6, 2468 TH D, ZDhHh 561
ERORBAVRE SN, BEZ TICIRETIM ALY
RiERIE T2, FHHELRET46 B S 2
ENTVE, TN DFERIZ, ETICE W THE S

72

FOSHEETH 2 2 LERDTRT—H, ETIKBVLT
6IFEFDRBADS R E N/ £ T 2RI, ETICEB W
TOHRBADFENR L TERVLHD TRV & 2%
EWDIC L7, BWE, AML, ALL% ¥ OHMODT7HHR
&, ET, & 6 IC[EZERMESE (mesenchymal tumors; MT)
IKBWT, EX OEFARK EHER I N/RBA, MAE
EF. BHAGRETFORE, ERORHEEEZ LS
EDIRE N (He), AT, ()ETOEREYW S
MEFOL  BHMARKICESEERFRF oy v
¥r—¥OBEFTHZIZE, (2ETV6 EWSRI,
HMG27% £ DBEFHS, HM, ET, MTDOZ N ZFhic
BOTUNRBEFLL TR 2o T3 L, &
512 B)ETV6-NTR3IDBEFHEMAM IZAML, FLIZAR
HEPIRE, PERE, PR LY, REOXGIAZ (KRR
NTWARHRENDH S, ZhbZBIIC, Mitelman &
i, MR, ETIZY /7 AFREEREERICEIMEHE
EFDOREEREIZ DS B FEREBR 0L B -
—BWREREZLDEBZ SN T 0BH, EEEICIE,
ETICEWTHHME AR, Pfaffimlic k- TlEE
U RBETFORGMSEETH 3 Loz H
&, ZOP& % “unorthodox concept” & L TR T\
3%,

HUTSOTERI D T — & R— 2B SH S hIc SN HBIRE LYW S BEFREONK

[ £ 3e] HERY

AIEOHIHTRIGE

MERET BHRAGRET

165 1fn 5 78

AR e B M (AML)
Rty B M (ALL)
RIE AR 1E% S (CMD)
B MR i AE 2 3F (MDS)
BHER L o/ (i (B-ML)
HMRET £ (PCD)
THIFEEY 0 S8 (T-ML)
B B R A W D42 ET

10,718
6,497
3,566
3,569
5,295
1,209
1.047

31,801

86 97

62 69
22 30
32
49 52
27

209 205

ERIER

MRRAERH (MT)
LRREHET)
ERiEBmO#E

501
6.246

11,257

38 50

29 46

61

64 87

m

LB EE 43,158

463 2n 275




Neuro-Oncology 14(2), 2004

140

120

-
iy @ o
o (=] o g

BEREOH W EEOHK

n
(=]

* AML
a e ALL
0 CMD
AMDS
vB-ML
® PCD
o T-ML
aAMT

oET

0

0 2,000 4,000 6,000 8,000 10,000

X4

fE IR

Mitelman (37— & R—2 % b & 126,246 61D b & HFEVIEE O Rtk i col EEO BN S 2 B
BEPBESINTE D, ZOHEEIEMIIMEE & B L THRLTELS OTIRA (. BICOIERISIC &k
GI3/fRTHHILEETL, EEEEHEEICE\TH, ZOBLD A B =X LB\ T EIE & FiE.
REFEEICLBETFREESEECTH S LT 5% L7, AML, ALL, CMD, MDS, B-ML, PCD, T-ML
i3 Z NEIEMANEB OWFEL 2 BETH 5, MT (Mesenchymal tumors, EIZEZMER), ET (Epithelial tumors,
B HEEEE) (Mitelman F. et al., Nat Genet. 2004 ; 36 & D 8| FI2¢%)

[CGHT L A Ic & 21913 e (R EREEYIM ;5 D4R ]
Mitelman @ F— % R — 2 DG H 6 FE /- LR
MEEAEEE (ET) D% BREFEMIE 1) 2 RadEED
—BHE"DBRETHE L6 1E, —MICRLDBHDOY
DIZ ¥ BETOEMA R EERE ORI BILF & ARk
ICHEBETFCPEREORETF2EE T 2 Rkl
HREE (RBA) DSBN T Wb Z tick 3, 2% b, ETO
FIBRICBWT, (1) 2 DIz e ffin )i
SNV RBETORENEZ S, QZ20%. ¥/
LAREEEICE IS BRSO REEREN
ImaEnz, 2R QRS LEEIZA
7 &, BLCHEENICEES T 3 REEE T
BWRIOIREREEHHEKT 5, DI L, ETIC
BOTHENEEREEORRBZHEICL Tw3,
CORBSIEL W & TUE, EELREE—ERE &
ZET TR, THEHOREFEREDUIN S - 25—
BNLEHRZ O OBETFETHBI LIch B,
CGHEZERICTEMD, 7LA4ETH-TH2

E—HIGBA RO WIHERIREERE 2R TS
ZERATAETHD, Lol PEHRIGEERYE
DEE. ZOBEGTIMBT LA LEZa—roh
KEETHE, Thzs/  hae—HoEL LR
HT&E 5, EBRE. HHETHEA L 7 Ishkanian 2 EHE
# & ¥ %Nature Genetics #3X Clt, a2 ¥ —HOE{D
DU RIZ B BBACY 0 — ¥ SRR O YW 5 2
DHDEEATOIZEZREL TV S, NS
2B HRETH - 7o, BEYW SO 2
-V JE2REEA»SHRD b L IhTE
2 RETIZE T, Mitelman D% & tiling array D
THE G5 Z208iE, ETOY ) ABIFic k&
BHAKEEZ26DTH B, b FayikE b
—7 Btiling array I & > TR T 5 L EFIE
By ) b LD a v —ZosykEic Z %, Mitelman
DT ET ZETORGEFEEIDH 5 Do b AN,
ZOMGREHER DD H B,



Neuro-Oncology 14(2), 2004

(32 k]

1

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

Ishkanian AS, Malloff CA, Watson SK, DeLeeuw RJ,
Chi B, Coe BP, Snijders A, Albertson DG, Pinkel D,
Marra MA, Ling V, MacAulay C, Lam WL. A tiling
resolution DNA microarray with complete coverage
of the human genome. Nat Genet 2004 ; 36 : 299-303.
Mitelman F, Johansson B, Mertens F. Fusion genes
and rearranged genes as a linear function of
chromosome aberrations in cancer.

Nat Genet. 2004 ; 36 : 331-4.

Kallioniemi A, Kallioniemi OP, Sudar D, Rutovitz D,
Gray JW, Waldman F, Pinkel D. Comparative genomic
hybridization for molecular cytogenetic analysis of
solid tumors. Science. 1992 ; 258 : 818-21.

Sakabe T, Shinomiya T, Mori T, Ariyama Y, Fukuda Y,
Fujiwara T, Nakamura Y, Inazawa J. Identification of
a novel gene, MASLI1, within an amplicon at 8p23.

1 detected in malignant fibrous histiocytomas (MFH)
by comparative genomic hybridization.

Cancer Res 1999 ; 51 : 511-15.

Imoto I, Yang ZQ, Pimkhaokham A, Tsuda H,
Shimada Y, Imamura M, Ohki M, Inazawa J.
Identification of cIAP1 as a candidate target gene
within an amplicon at 1122 in esophageal squamous
cell carcinomas. Cancer Res 2001 ; 61 : 6629-34.
Inazawa J, Inazawa J, Imoto I. Comparative genomic
hybridization (CGH) -arrays pave the way for
identification of novel cancer-related genes.

Cancer Science 95. 559-563, 2004.

Solinas-Toldo S, Lampel S, Stilgenbauer S,
Nickolenko J, Benner A, Dohner H, Cremer T,
Lichter P. Matrix-based comparative genomic
Hybridization
imbalances.
Genes Chromosomes Cancer 1997 ; 20 : 399-407.
Pinkel D, Segraves R, Sudar D, Clark S, Poole I,
Kowbel D, Collins C, Kuo WL, Chen C, Zhai Y,
Dairkee SH, Ljung BM, Gray JW, Albertson DG
High resolution analysis of DNA copy number

: biochips to screen for genomic

variation using comparative genomic hybridization to
microarrays. Nat Genet 1998 ; 20 : 207-11.

R R, FREEG. DAY/ AWIEERS L BE
BETF, MK - EEL, 48(2): 175-181, 2004.
HARS, BRI, ~f 2707 LA EifizAL
7T<CGH#HT : CGHT L A .

MfE T2 23 (3): 355-361.

Sonoda I, Imoto I, Inoue J, Shibata T, Shimada Y,
Chin K, Imamura M, Amagasa T, Gray J, Hirohashi S,
Inazawa J. Frequent silencing of low density
lipoprotein receptor-related protein 1B (LRP1B)

12)

13)

expression by genetic and epigenetic mechanisms in
esophageal squamous-cell carcinoma. Cancer Res
Shaw CJ, Lupski JR. Implications of human genome
architecture for rearrangement-based disorders :
the genomic basis of disease.

Hum Mol Genet. 13 R57-64. 2004.

Osato M, Yanagida M, Shigesada K, Ito Y. Point
mutations of the RUNx1/AML]1 gene in sporadic and
familial myeloid leukemias.

Int J Hematol. 74 : 245-251, 2001.



Neuro-Oncology 14(2), 2004

Malignant astrocytomalc ¥t 9 % E N T & i 5
(stereotactic irradiation) D%IR

The effectiveness of stereotactic irradiation to the malignant astrocytomas
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[MREAHE]

20004E D> 52004 4F £ CTIC ERAVBEFRIES, Bl 51
[B]0 & Dstereotactic radiosurgery (LA TFSRS) & L T, &
29453 F B 5T T & Bstereotactic radiotherapy (B T SRT)
# 1T o T glial tumors 26 . YL DB DI 57 12T
H 3T > 5 malignant astrocytomas (% 13§ (GEEEEIIE
16E) Th-o7. N6 13FIDEMMIZI0~TIEE(FH
Eln : 54.48%) T, BHESH. KB, AAZ6HI,
GBMIZ 772 5 7z, SRS & % > 1ZSRT# D follow up #f
flizdar Ad 6317 B (FH1425 H) T, BEOLEZ
A, EFTHI, FECehITH S,

ERASE LT, EEOSFESR S N BE13.
ACNU & vineristine % F V> 7= [6 38 ST &b 52986 2 (60
Gy) 217\ (68[) . ZDHIKICT, ACNUDHD
HERFIBIR (R RIE) 28~ 1 28R <7 - 7 (§924F
). ZNSEAFIZHRENRSNIGEIE. SRSD
B& R AR 308 E20Gy (80%) % @4 L . SRT
DEEILTFRRSGy (80%) DsEIHIFEE & L7,

—7h. FERTEREBTE Y, EESEREFELE
BaE. TORFEEORE I, EE3mBUTDL
DIZiE, SRS% FHHEAT & MMk Ic##E & L THAAN,
% DIBE I EE I ACNU & vineristine % F v 7= [@ 1k
SRR (Z50Gy 1T U THT V. BRFIEE I X
SRS & L THE#HR R 15Gy (50~80%) ZBIMEs 3 %
ZEERFAE L, $BEEREOEEIemEB L
5 HDiTiE, SHEES0GyIC. & 5 ICSRTZTFERS
Gy (80%) DSBS HIES & L CEMIEE L 7.

DXk BTO b a—LTHEREERTo-EMDZ
NEFNOEFEHID A6 % Table LR T, BlG, @5
EHMBETIE. MROBEBLERERICEHRTS
b DIk (. ACNUMERRER FIC1BIFFR IR 5 .
CHUISRS TR L 7=, - 2 DB OBBBAZEICH
FELbDx4fldH H SRSESRTE ZhFh 26§ >
o7z —HA. EEETHOMHBETIE. BEBRLE
FEHICSRSZ T o7 b DHI5H, SRTE{T-7bD
M1PlH Y, ACNUDHER ARG OEBERE FICHR
L7 2fli T RTSRSTHALL 72,

F 7o BIAFEEE R Table 20 H4IC R T, FIHHIAREIC
SRSZ{T- 756113, £BIFMTHIMHEIR I
7cbDTH B (Table2), TN6D I B, 20 HhFEE
R BRFRE DM ALR & iz (Case 1,5) . FEFHRIC
SRSZ{To /% Table 312K L 2. V1 ¥ 3 complete
remission (CR) 7» & D F 133612 B & 17 (Case 6,7,
9) . Case 8%/ insular Dgrade 2 astrocytoma D B #R L
Bl Case 10 (3 H#7 A HE OEFEZL 5 TICACNU
MR iR 2 K 2 B oRBEZ HE b (observation)
DERFIER OFHEAHI T, BFNEORFI;ICSRS
T2, REKSRT2TobDid3flcdoi
(Table 4), Case 113 RTTHZEDgrade2 astrocytoma?®
FEFT, WEIAETCRTH -7 b DA, EHiEkE
L TH¥ L (graded) . BFMBEOBEFITICSRTZ AT
27z, Case 12 I B OBFLLRICSRTZ T o7 b
DTH5, Casellld. PR TLIHE, CRTH
- 7z grade 3 astrocytoma DREGI T, FIHATERE OFFE
BEZMEPICHER L ER N L TSRTZ T 7,
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Table 1
operation Chemo-radiation ACNU obseravation
ACNU/VCR maintenance
gross total SRS 1 case SRS 2 cases
removal SRT 2 cases
subtotal/partial SRS 5 cases SRS 2 cases
removal SRT 1 case
Table 2
Case Age/Sex grade / location Dose*(%) Results follow-up
1. NH 61/F 3 / Rt. Frontal 19/15(80) PR 10 months
2. OH 61/F 3 / Rt. Occipital 30/15(50) NC 30 months
3. SH 70/F 3 / Lt. Temporal 21/15(70) PR 24 months
4. AY 71/F 4 / Rt. Frontal 30/15(50) PD
5. ST 47/F 4 / Lt. Temporal 25/15(60) PR 2 months

*:central dose/marginal dose (Gy)
PR: partial response, NC: no change,

PD: progress disease

Table 3
Case Age/Sex grade / location Dose* (%) Results follow-up
6-1 FK 60/F 4 / Rt. Parietal 25/20(80) NC 4 months
6-2 FK 61/F 4 / Rt. Parietal 25/20(80) PD
6-3 FK 62/F 4 / Rt. Parietal 25/20(80) PD
7 TJ 59/M 3 / Lt. Parietal 25/15(60) NC 10 months
8 YK 49 M 4? /corpus callosum 33/20(60) PD
9 YS 38/M 4 / cerebellum 29/20(70) NC 2 months
corpus callosum
10 NT 30/F 3 / Lt. Temporal 33/20(60) CR 2 months
*:central dose/marginal dose (Gy), CR: complete remission,

PR: partial response, NC: no change, PD:

progress disease

Table 4
Case Age/Sex grade / location Dose Results follow-up
11-1 FK 36/F 4 / Lt. Frontal 56y X 5 PR 6 months
11-2 FK 36/F 4 / Rt. Frontal 5Gy X 5 PR 5 months
12 sY 58/M 3 / Lt. Frontal 56y X 5 PD
~ thalamus
13 HK 67/M 3 / Lt. Frontal 56y X 5 PD
Table 5
Case Age/Sex grade / location Dose (%) Results follow-up* prognosis
6 FK 60/F 4 /Rt. Parietal 25/20(80) NC 4m 21 months dead
7 TJI 59/M 3 /Lt. Parietal 25/15(60) ©NC 10m 31 months alive
8 YK 49 M 47?/corpus callosum 33/20(60) PD 3 months dead
9 YS 38/M 4 /cerebellum 29/20(70) NC 2m 8 months dead
corpus callosum
10 NT 30/F 3 /Lt. Temporal 33/20(60) CR 2m 4 months alive
11 FK 36/F 4 /Lt. Frontal 56y X 5 PR 6m 12 months alive
13 HK 67/M 3 /Lt. Frontal 56y X 5 PD 6 months alive

*:

follow-up from the time of treatment to the recurrent tumors
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Statistical Study of Chemotherapy for Malignant Gliomas
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Fig.1
Kaplan-Meier cumulative survival plots for the pathological diagnosis in the malignant gliomas.
Lxd
H
S 1 Wilcoxon test ( p = 0.067 )
E- @ censored case : glioblastoma
L, s B censored case : anaplastic astrocytoma
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Fig.2
Kaplan-Meier cumulative survival plots for the pathological diagnosis in the malignant gliomas. (33 X b —&FeZ)
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Fig.3

Baseline cumulative survival plots and estimated cumulative survival plots for the chemotherapy in patients with

malignant gliomas. (3C#R2 & ) —#BE)
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Fig.4
Baseline cumulative survival plots and estimated cumulative survival plots for the chemotherapy with/without
hyperbaric oxygenation for malignant gilomas.

g ] Wald test = 16.622 (p< 0.0001)
x 1 Likelihood test = 16.922  (p <0.0001)
101
E. E O Censored case : With HBO
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Fig.5
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Kaplan-Meier cumulative survival plots for the chemotherapy with/without hyperbaric oxygenation using matched pair

method. (3CHR4 & b —HEe%)
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BICEFHHAEE I TWAR I L2FHTE /- &
EZ. ZOBFLERELBELTWEY, #277L, &
D3y F v 7HBRT ZEFORERERZHFIC
LEBEaR ETRERNOFELIEL Shixvo
THEEBLETH S,

WHE, SEBBIF2ZRAVAEMERESMZITET
WL ERFELWHEATH B, HEHEY 7 Fick
S TCEGILHEENRA B TER L I Ich o b
YERD—DEFEZ 5. L L. BEF— ¥ 2T
T2 ETHBECFRAEZEREEA T NI SERR
FrHAETIRE I L 2EAML T, BEEDERE
EIZBWTIEL CHIBT L nidhudz e e,

(X))

DI FETOERZEIZ BT 3 BERIEBIED SRR &
ZARL., MAFHRITEE ZORRICE T 2ER
BEiaT,

QL EBMITE L TCoxDHFINF— FEFLZH
VT, ACNU/VPI6 ffEDLERE L L TR
B8 EH L7,

QOXMEHRFOEELZ LW H L L, HEMD
REPIEIC B 2 IGEHR O BB 2749 0
RT7=29F 7 (2vF FA7K 2H\T, HBO
pFRLEREOBIEZ R L 7,

@IBFEDORIRE LicbwTid, SiEtEmFEEen
BRL, BRRT— 7287 LT, IEL QHMFL
Rz ohnwiEZ 3,

[z @k

1) BIEFRTK: BEEDLDORLZXF v 2 « Cox
BIREAFT. BARYEE, B, 19954, ppl~16

2) HPRZ, BEBFENR  BEaREE N 2
ACNU/VP16 Bf Rl (L2561 AL — 58 148
Cox’s Proportional Hazard Model % fi \ > 7= i 5H2£1Y
f##&F —Jpn J Neurosurg 8 (9) : 583-590, 1990

3) HsEZ. IWOEKER, SRR, ¥ %,
BAEFZEHE © YETIC 1) S anaplastic astrocytoma @
TERREE — A £HREIc X 3B &~
Neuro-Oncology 8(2) : 56-60, 1998

4y HPwZz, SHEZ, BEEH, ABAE.
o L  BEE /A BE A 7 1 A R, KR,
(3BRTE)

5) Robert HF, Suznne WF, Edward HW :
Clinical Epidemiology : The Essentials.
(R BHRE : BREY. EBMEBED 7 H D0
AR AT AANVHFA LV AL vy —F 3
v, B, pp132-136)
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IRFEMER IR ORREER
~HBENAEY Y —2FHDORE~

Treatment Strategies for Primary Brain Tumours in a Newly-Established Cancer Centre

RILE D AR v & — e ANREREY

Divisions of Neurosurgery and Paediatrics, Shizuoka Cancer Centre Hospital

T EFD. =K £V, #0 BLY. AH ®#=2, XF H=?

' 8]

DAL v 7 — 1220024 9H IcFTRBIRR S ., ]
FEA00 K DIRBE T d % 05, BAEATICIZ600 KA BEDIH
Bt & R OBESIERIC R B TFETH S, WEFXE
WREZIRT - BETTE 2RI R VDS, i
Hlco>TOEEMS., W 2 ORMA L IaE% B
BLTWAOT, AREMET 5 (Figl).

(BRAL ALY T —DRH]

OF — LERR : EF L IcREHENI R D v 7 7
LY A, FRAFNBHENICTON, $ROHEY
EREERR L THEBEZEBL T 5, HEICE
LT, EMEEN. VY 57— a3 8 BE
LELLRZEYONAZEE T LHEEICTON
Tw3, MEE. & IhRETIE, BARHER
DFEET/AREEMOINEL D . TR - AiRE
HEEZRFD., BUHBAE, (LEREOBRRBETIE,
WIS NRBHERASA => 7F 72Eh . A/ 4
RigMZ Ehn L T 5, Ui BRI
BEF— L2k, BER. BRNAEL BN
B OIREL migseimiasaasl, oaERR &
Th3,

QB THNE : Z0lEE, KEOFEFZ BT D

R E — L% 54D & ST 5, Bragg peakiz & D),

ERAHS - O REEEEROBRBEZ ZbOT
D {HIRITE B0, BEERMICHEGER
HE2TA5 LARIE, BERIGOEREHFET 2
TENTES, Yy —Tik, BN MER LS
LR OB FRAREEZ AV T, 20034
10HD6—2He L THBTHIGREZEBL 72,
RS BRI Tk, TAEBEIEE» o a2 BB L.
20044E 12D 6, RIESR I b#IGE AT T2
Boifk-oTw3, BAEI0emTE CORMESTH
U, AEOHBRBERETH-Th, EbHTH
it 2 IR A 97 2 #1720, IEER - f@E~ 0 Bt
BREZNFITE 2 LLEoRmOEERETH 3,

Do, XKETIE, BEE (IR - BisED
IEIESE DR RELIAF TN T, MHERSERINT
VW3, ANERE R 3 YR T3, BERRNE
BL T, G R EE KR L ds S BRIRAY IC IS
WKISHT 322 Th 3,

QBMEMEL : BB LBENICERAOR Y FE#b,
RO BEDIEREN., KiEOBEE k-
Tw3, BERMEEOREYL, AL Ea%E
v, BEOBBERANTRELERET, BE
BERONMADOTRHELRT LT3, BNEMRE
ICEERLER D @R S OEBZ 2T, 7.
FIEDBEITIG U 1B~ O—B AR, K
AR~ OEBER I B R OEL DA
Dy IRk, LY —-ERAEREML T
i

[BiEEE D]

O RFEEA DH (Table) : FHli, faHiREmR,. (L
BWEEB IR LEREZBNL 1, HBETHERY
BREZ b L, BIMGEEZENE L TRAX
NBEFLH 3,

@ FfitF# (Fig.2) : 20024E9H 2> 520044 10K £
TIT-> ZHBREDOFMI014H H ., Z0H=25D
—DEBIE, FU < =50—inbikiiEE ©
Hotz, BhDAFIz X, BYEIEE, B 5@
FEDVEEN, —H., R, 10109 5
BASEMT2358% & %% = 2, #Dffid EM 4
B 9%, BEEZERFMN 8%, FEEEFM4%% &T
Hotz,

(AERBORIR]

O HBHFR : A DEEFICIE L T, BERERED L <
IZQOLZEH L 7=, RANROMH AT I 1272 L.
BRAMHICE DBEBETZELLTH, YnEY
T—aryEHLTQOLEEL 2 2B T
RFTEBHEIZ. BELOMENLFELAVICX
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Fig.1

"™ Treatment Modality

Dx (no.) Surgery Radiation ChemoTx EAdj only
AA(14) 11 11 11 3
GBM(9) 9 9 7 000
Oligo(6) 4 2 4 i 2
PCNML(4) | 3 2 4 01
Others(4) 2 1 2 02

Fig.2

Tumours Operated
Sep'02 - Oct'04 (n=101)

DOther l]G]ioma

42% 7%

Metastasis
31%
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> THEERE L T 5, i€ =% —i3, MEP,
SEP. BHEMEHIMZA V2 Z L35 505 HET
FMITEML Tz, P, HHEROREED
T, FES = a v (BHECANS) Z V. fence-
poleEE1T 9 o

@ EEHE © Photon HAT X, FHEEIEIZ1E, T2-WI
DEETHEO N IZ2em%Z BN L 72§51 40Gy/
20\ D EEEH % & &\, MRITRIG 5Hifi L
Db, EHHEKIC15~20Gy % 7— A MRS LT
W3, BEAIE LT, CBDCAZHFRT 2 = L3%
W, ROl PBFaiamEn L.

@1t : MEEBEIC X, CBDCA+VP16% Huds
GRICOEA L TRt 3 2 E 3%\, [EBEAD
MGMT e aE i Sem e 2 Bat L, SREUS e
BPwvEFHETUE, Blic=tuy oL ric
ZEET2HE5LH 5. ARERR D BHICBREEZ &
Mh, = rwyY L 7HEM, PVA, FEY A
FlalE, HRTEBTILICEDTHSE, B
Y > oSEIZ i, high-dose MTX Z 22HiH. AR
BEPPICEET 5, ZDERBNDRIEHTBEDOE
A, MEEAEEER O & 2PBSCT % ff
L7 RBILEFE DT> Tw 3,

LBtEBR2ED T D OIER T RERDRER 2
B2, BROEREZRLELI ELTWERETSH
5, EEEMERE LTOBELRBHEERL, O
AEEDEFHIIGZ B3R, A—TF v eiHE, #*
AR 2L T3, $BLEMO THYED
gz BT 2X8TH 3,
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BREEHHRBEICNT S
temozolomide EEDRERH & BERZ DT

Temozolomide therapy for recurrent malignant gliomas
~expression of MGMT and MMR-related molecules

BMRZEFER BirEsFt
AR EHE, KPE &, AV E—, )1 5

[ELsic]

BRI IE (malignant glioma). 1 12 WHO grade IV
Td 5 % AEIE ZF E (glioblastoma multiforme, GBM)
i3, FRERIAR L Sh A MikisRES L= tny
T LT RIERNC & BLEREGAIC L o THERA
FEBEBOTFRTH D, FROEHER DR
DMAEEZ 6B, Temozolomide (TMZ) Ix. %52
AR DHED 7 )L ¥ )Ll imidazotetrazinone Hi il &
Th D, M TR E R iEER D S- (3-meth
-yltriazen-1-yl) imidazole-4-carboxamide (MTIC) (= B &
EREINTAXMACHIE LTERT 2, OB
ISk e EDTINE A, BT - AR R A g
FD30-40%25E BT 5 L S h, BEEBE~
DFRERIE L L TR L FLICBTEhTETL
% o AT b BITEFFH anaplastic astrocyotma (AA) 125
9 % phase [ B DIEFI BRI T L. RHOENME
HARABHEFEE T3,

TMZIZDNADO6-guanine, N7-guanine F¥{i7 % # 4L
¥ 5 Z L TIEM T 2%, 06-methylguanine (06-MG)

Fig.1

%, DNABEUZFE L thymine(T) & S A= v F L, 06-
MG:TEW) SARTHEL B, ZD06-MG: THsE
XL T2 A=y F{EH (mismatch repair, MMR) &%
IZ X 2 EEEIEHME < 23, EH DNAKEEXIZ06-MG
BERFTILDCERICBEEINT., BREKHIC
single ¥ X T double strand DNA breaks 235538 & 41, fllfa
3T (apoptosis) 3T 2 L EZ 51T 3", DNAE
B2 T & % 06-methylguanine-DNA methyltransfera-
se (MGMT) I3, 06-MG#% IE# % guanine IZIE1E 4 2 1%
BEEFFOY, o TMGMTHEERL TWw 354D,
MGMT FEHR R L T T H MMREEREDS AN L T
V3G E I RN A F LR TTERI AN EE T
TEEZSNB O (Figl),

SEbhbR, Fil - BHR - LEREIC L 2
FEWAROBICHERE L - EEmREE L
TIMZBER T L. —EDRBESRBE SN
T, Z OERKRIBES & TMZ B2 Ic > FDNABER
HERFEOMGMT B & U MMR BEE (I MSH2, MSH6,
MLHI D FEBBES b & o#s ¥ 3,

Potential mechanisms of action of temozolomide and its resistance.

* O%-methylguanine (05-MG)“TMZ
—mispaired to thymine (T) = 0°-MG:T

1. GC—AT transversion®mutation

: 2. 05-MG:
Repair by
MGMT(+) /

'Y

MGMT(-)
—repair(-)

Repair by *

G:T Aberrant

repair b
MMR MMR :

VIO [
Zz N

(resistance)

G:C Single-strand breaks Resistance

Apoptosis
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(WK - &)
GiE #1)

FREEMEBE T LT, 200349 A LIEE2004
9 A TSI 2 TR FE N BRI THMA S vt
1256, BB, 246, FHERS0.4TF (23-74),
BFEMESE D ARIZ, GBM 66 (gliosarcoma 16l % &ir).
AA3M (245112 8\ >) . anaplastic oligodendroglioma (AO)
161, anaplastic oligoastrocytoma (AOA) 1], anaplastic
ependymoma (AE) 1l T®H 5,

(TMZ 1a#%)

TMZ i Schering-Plough f & D it &5 3 h, EFHRARFE
EXHomBEESICL PERELZZT. BEBLU
FK I D informed consent % 37z LT, &5 &hiz,

5.4, Schering-Plough #: DB IZHEL, HilHEH]
(FHxv) RS, TMZ 150mg/m2% 5 H M H S
L. 20% 23 HERET 228HA/Z 1A 7L E L,
fFepER - fAMRORAEEICE-T  FRBAEEEICHE
W, XY A 7 VBEORSRE R L /- (—HRKER
5.8200mg/m2, — HR{EH 5 E100mg/m2).
(MGMT, MMR B (D FE B © )

BRI, FcTHHBEEP»ICKEFEERT
R L, A EC80CIR TRFE L BRRFELTH
% MEEEA K % ¥ L. RIPAbuffer (SOmM Tris, pH7.4,
150mM NaCl, 2mM EDTA, 1% NP-40, 0.5% sodium deox
-ycholate, 0.1% SDS, 1x complete protease inhibitor (Roch
-e), Smg/ml pepstatin, 2mM sodium orthovanadate, 0.5M
sodium fluoride, 0.2M sodium pyrophosphate) iZ T A%
{L#., BCAJE (Pierce) I TEHBEZFMIL /-,
¥ lysateld, SDS-PAGEIZ T47HE. PVDF - transfer
#. #iMGMT monoclonal Hid (mAb) (MT3.1, NeoMar
-ker), #MSH2 mAb (BD), # MSH6 mAb (BD), #MLH
1 mAb(BD), #T B -actin mAb(AC-15) (Sigma) D &
1= TR blotting % 1T\ >, 2K ¥k (HRPIEE) & O RS
#. LEFBLCTHRENAY FERH L. BHEE
IZLAS-1000 (Fuji) % i\ > TERZITZ4T\>. B -actin
FHBRICTEELL . FERICEY 3MGMTER
DHFBEIZ, ACNUMETMGMTEZBEERL Tw
% T9SGHHAETOMGMT FHB B % 100% & L TN
MGMT E B S B (MGMT score) & L TEH L 7'Y,
MSH2, MSH6, MLH1 D& F B R 13, IEHI 3 D #I B Fifi
EATOIHRZ K (100%) & L TRRICRET L 7.

(& R

21260 CHTMZ BT EEIZ1~112— AT, &
AD12—RADAE—H.PDD/-D2E L TU32—RT
ik L2 &—FILA D EF T, 2l Lb4a—A
DI EDTMZ i % #ki L CHEfT L 7. 2 — AL LR
T L 7= 2EFI T, 23 — ALEIZ200mg/m2 5 H D #
L58Thot,

TMZ B EHREH OB FEER E LT, Mik#EER

o oBETH D, BIMERKA A3 CTCAEver 3 grade 1
P24ER], grade 2 d2EFI DA TERY Shfz, HIMIR
W grade 22 7% L 72 —flid, TMZIGHBALGRTH 6 %
T L 7 DL 15 O 2 Tgrade 2 HIMEREA % 38
HTWbDD, TMZERFIZELZZHAZA LN
oot MU/MEEA E—F L HE L o7, IF
P REREE grade 1 25—, grade | REEOES - TH
< E S & OMLEHER T LEEIN S  OREFIZR Y
site, ElE (733F) EF TR R I winA
FHeZEU PSHHET Lt 1a—ATHikE Lo
fos, IREORFRE S K E (. BIFLTMZORRE
BfRIEAATH 5.

TMZ EER R IE, 20— ALl BT L 725EFIIC T
MRI _E o FFi B 575 3L D B ZE AL (Zed View, L ¥ &
—) iz & H#I5E Lz, WHO grade IVDGBMSEESI Tl
CR14l, PR1f], NC2#l, PD1ffIC. response rate (RR) :
2/5(40%) . disease stabilization 734/5 (80%) T 6L
72 —7H . grade IV®Dgliosarcoma il (141) (&4 { K
ZRETPDE Ao 12, AAD2FEHITIE,PR1,NC1,AO
B X FAOAD2FEHITIE £ b IZNC, AED 1f5lIZNC T
H -7z (Table1,2) , T4 6 DIEHI2ATIE, CR1,PR2,
NC6,PD2& 7% B, RR 27%, disease stabilization 82% T
H o1, TMZIEHEBMAE O EEF M (time to tumor
progression; TTP) Tit, GBMTHRETTP5» H, AAT
#18# H. oligodendroglioma%. ependymomaDHEH T
ik, 42 —ALEOBREFFIEFREZEDO TRV,
TMZ LG ER O L FHRE (MST) 1, gradelV T
213H M9y HTH o7,

= rua VL7 RASARIRTMZ i B 55
BENTWVAMGMTOEAFKER X LEETEL DR
Eoft = n (Fig2). ARIC, EELMMRBEEE
BT & 5MSH2, MSH6, MLH1 % Western blot {12 & D
13 & A £ O EECHHREIC FEBIRH H3ATE T & - 72 (Fig.
2)s TMZIEHIC KIS % T L 7-GBMD2EH] (FEFI2, 5)
1. TMZ I FEBIMATERT I L 7 S EM T OMGMT
scored37.4,15.3 L TN LEETH -7, MMRERIE
FEPI 2 OMSH2, MLHI 23R EMETIZH 505, »Wind
REBBRD N, —H, TMZIBRICERIETH -7
FERF] T, GBMOEER] 6 T 14 Bl FlilE4 T DMGMT sco

reld @ K . MMREH DO FHEB b 888 5 7z, gliosarcoma

DHER 8 TIEMGMT score 9.4 £ {EETH - 7245, MMR
EH OMSH6 & MLHI D FIRA8H  THEH - 2o FEHIT
DGBMTIE, TMZEHEFHICPDEZ D, BFMIC
THH & 17 B HMEE OMGMT score [3#930 & @{E %
TL, MMREHDBVWHERESED ok, 2k
L%ERI 3 D secondary GBM T l&, TMZ LR #6 -
H [ stable disease % #E#F L 723, Z DB EBITHEK
L =BG X 7= JEB T lEMGMT score (3 11 & {E6{E
TMMREHOHEBRLEBD 6Tz,
Oligodendroglioma R fEE D2 FEF| Tl & b IZTMZ
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Table 1

Clinical summary of patients with glioblastoma treated with temozolomide.

No Age Sex Primary Previous Timeto  No. of Best

™2 Post-TMZ  Overall

tumor linesof TMZ TMZ  response TP survival  survival
chemo (day) = to TMZ (day) time (day) period
2 36F AA 1 1498 8 CR 219 290+ 1,788+
3 51M AA 3 954 6 NC 168 273 1,227
5 39 M GBM 1 518 5 PR 147 212 730
6 53F GBM 2 376 3 PD 39 140 516
7 48F GBM 1 189 6 NC 84 367 556
8 61M GS 1 175 2 PD 34 228+ 403+

Tx: treatment, AA: anaplastic astrocytoma, GBM: glioblastoma, GS: gliosarcoma
CR: complete response, PR: partial response, NC: no change, PD: progressive

disease, TTP: time to tumor progression.

Table 2

Clinical summary of patients with malignant glioma treated with temozolomide.

Anaplastic Astrocytoma

No Age Sex Primary Previous Timeto  No. of Best
tumor lines of TMZ TMZ  response
chemo (day) Tx to TMZ

T™Z Post-TMZ  Owerall
TP survival survival
(day) time (day) period

1 67M DA 2 1067 8 NC
(473 M AA 0 139 1 NC

9 52MAAsP 2 313 11 PR

225+ 225+ 1,292+
83+ 85+ 224+)

236 306 619

Anaplastic Oligodendroglioma

10 74 M AO 0 319 4+ NC
11 23FAOA 1 327 5+ NC

121+ 175+ 494+
107+ 141+ 468+

Anaplastic Ependymoma

12 30 M AE 2 491 5+ NC

103+ 116+ 607+

Tx: treatment, DA: diffuse astrocytoma, AA: anaplastic astrocytoma, AO: anaplastic

Oligodendroglioma, AOA: anaplastic oligoastrocytoma,

AE: anaplastaic ependymoma,

PR: partial response, NC: no change, PD: progressive disease, TTP: time to tumor

Progression.

Fig.2

Protein expression of DNA repair enzymes in human gliomas.

b m
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osarcoma

= O
O <« aAoa

3 34565¢677

o O

8 1011 11

— 25kD
"—102 kD

™ — 42 kD

w1 - R s

42 kD



Neuro-Oncology 14(2), 2004

& 5.4 stable disease DR REZ HERF L T V> 5 53, FEMI10
DAOTIZIMGMT (., MMR EEFERBHETH D .
FEBI11DAOA TIZMGMT score £30 & . MSH6%S
{EFB & B Dprofile2 7 L 72,
TMZFEFRRERT O (LR E TACNUZ R L T
W 7 SEF] X GBMIER] T361, AOAD 1] D EFH4EER T
Hol, FEFISOGBMTIE, ACNU/VPI6HFRIIZ L %
R RICTANABRICE 2HBDO D12 —
A S NBRICER L, BFMEIcTMZREZH

Fig.3
Case 2 36 year-old female : secondary GBM

L. PREZ D -, thDGBM/GS2HEHITId. ACNU/
VPI6HERHRERICER L, IMZFGEICEEL b0
DRIIZPD & 72 o 7. AOADERIX, FERIZACNU/
VPI6HERFFIEFICHEF L. TMZHREICET L /-5,
200mg/m2 5 H D 5812 72 - T 5 disease stabiliza
tionAFoNTw3, fE-oT, ZhE TOEFTIE
ACNU & TMZDE DR ZEMEIZHH & D Tld e o 7,

TMZ D3R U 7 fRFRIE G 0 1828 % Fig.3-512
Bk

Pre-TMZ
MGMT: Low
MSH2: Low? TMZ
MSH6: Low? & 6 courses
MLH1: Low?
5L 12 I
Residual tumor(+) |
TTP: 7 months |

Fig.d
Case 3 51 year-old male : secondary GBM

Recurrence

Surgery

MGMT: Low

8! MSH2: Moder.
MSH6: Moder.
MLH1: Moder.

TTP: 5.5 months
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Fig.5
Case 5 39 year-old male : recurrent GBM

Pre-TMZ

MGMT: Low
MSH2: M~H
MSH6: High
MLH1: Moder.

Residual tumor(+)

(£ #]

ROT7 VX MERTEHITH 2TMZIE, (L2
I TRIZE D THIA T H 2 BAMEBE oo
TEHRBHEL LT, BREEZPLICOERD»SS
{ DERKBERDFET S N T E 7Y, 2004 DK EFIL
HRFEL (ASCO) 12 CTERM + 1 + ¥ D% 1R3¢ Fphase
MR O R0 E X 1., 4056 GBMEESI i ¥
IR TMZ + EHEROETE ©. EFREEM (TTP)
2372 H(95%C15.8-8.3) . FRHEEFLIRE (MST) 154
A (F113.6-16.8) . 24F4EFFHH526% (F120-32%) &, i
PRIBUR AR BB RRRE & i (845.07 B.127 B.8%)
WIS EEL (p<0.000) IEEIED s, =
DFEFRIFGBMICH 3 2 LR E D BRI * BRI R
L7HIDTD T v ¥ LLEEHKEER (RCT) £ L THE®
THEHSN S, BRI B O RET, gaded/
4OFREMTH H 4% T, Z Dt Dgrade3/4DEIfER b
1HICH7- 2 WRERT, BORSENTRIN:, &
B DA DIEFITIE, BFFH. H3VIZELHEGBMS
PICEY BTTPHSS 7 A, MSTH397 AT D, grade3/
4OFREMH L RO TE ST, LiT LRk E% &
BOLBROTMZBMTOREMR L LTk, FHiiT
EHHLDEEZTVS,

DNA®D X FNALEITH 5 TMZ DRIz, &
L TMGMT PMMR O FH GBS L T 3 L&
Z5NTWBS, A1y | TMZIE IEE HAEIDNA 12
06-MGZ TR B 05, MGMTIZ X b * F L EHER
FNCBRFZ SN TEFRODNABEINTLE S 0.
MGMT DR « FEHOEVIEE TIE, TMZICER Y

TTP: 5 months

LB EEZGND), SEDgradeIVOIEFITH,
&5 MGMT BB AME EESI T TMZ ~ 0D KA
7 5L HER2,5) , MGMT B il DRER 14 B 10 1= 85
DI - FTF L 72 (Efl6, 7). TMZIEES - A
L B DR TMGMT [EHEE T B - - 5EHI 3% B
T 2BRAYITMGMT HIR R (3GBM D TMZ fiit4: 1= Bd
ELTwaHRsSED 5,

MGMTEHEDHE L . 06-MGAMEE S i wieT
b, MMROXHDHIUE, 06-MG : TO I A7 %
woik L BIEHIDNAKIF L2 BEL I Ay F
EEEEERE 3. TMZIC X 2 MIBAFEERE A~ it
Ho—@ L h 2 5109 MMRIERIZ 2. mismatch
B D FRFICMSH2, MSH6 DS EETH 1, Iz misma
-tchHEEEN % B3k LB ¥ 2 fEMICMLH1, PMS], PMS
BBEEINTW A, KSR, FEAEE. 55
BRETRINGOBEFERZMEI MMRREII X
%microsatelliteinstability (MSI) 2STSEEECER® 51 217,
—7iglioma% & L RAMEEE T, /N BHI % IR = B ASER
T—HRIZMMR KB MSIDIRH 1472 {1819, R A
B glioma Tl RFBHEIZ & ) MMR & 5 DMSH2,
MLH1%38 & LA_EDFERIT60% LI _E o BB ahsp it
LB EPMEINTE NI, SEDEL DREFT
b, FhE DFEHITMSH2, MSH6, MLH1 O $ 5 5 West
-ernblot (- THEH /e (Fig2). X DIEEBICET 3
NG EHEEAOHKBERICILEEBAR SN2, 20
FRERICEBEMZENKRE (. MMRIEKLE L Tizd
ZHOENDLAHENEZ SN, SEMSI7 v E
AFILEEEHOERMOMSLELEZ NS, TMZ
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M L OBfR T, MGMT MMEHE CTMMREH
(D—8) bRERERPBO o h o 7iEFSD
gliosarcoma CTMZIZERITH - 725, FEFI4DAAT
112 —=ADHRTIZDH 5 H5SD & MEEHE AIMFI )R b3
A6 NT, WICTMZ EZMEZ T L 7z EEEOER2,5T
IZEMGMTE+MMR EABIETH - 7=, FEBI3IZ
IETMZ 2D LER ICMGMTEE 2 2S5 MMR B H 138
fEZ7 L TE D RX DR & 7 Btk gliomafiEH T i
MMR EHHBE £ TMZ BEZ OB Ic—E OfFE i
ROLNEhoT,

Friedman % |3 F) R EH glioma FEF 12 0 3 5 TMZ ##
i (AR IEH) OERKRERIC B\ T, MGMT &%
B TDORRIZI.1%TH 5 DIkt L, MGMTEFE R
TIZRR60% & HRIZ(p=0.009) BEZHEHE > & Hifk
LTw3 55, MMRZEHDMSH2, MLHI DFIRE %15
BFITmA Ty, TMZEZEOBHEIIMGMT Bl ©
DFHE L RKE2BOIHSNT (p=0.008) . MMR
BEHRBEBRHOTMZIEEDRFRI~OERE X
MGMTIZ% 3 L LT3, 7t bgliomaffifaik#
AWl TMZ it ic & T 2 EF OB Tk, MGMT
{270 fmol/mg protein LA_E D {E¥EHIH 51515 T
2500, TNUTOH&IIMEENEONT,
T-MMREERE S HHBIDSEEO ozt D& L H 3
020 B2 DFERD S b, TMZEZ D FHIZMGMT
HE - EEIZEELERE L2, MMRICBIL Tz
SHOELIRFBRELEL NS,

Gliomaffii-claT™MZ &R S /EH L. M3
& % >3 senescence # 5T 5, pSIKFIEICp21 WAF
| DFEBTGEICHED GUSHI L™, Chk1E X Up3sE /i
L 7=G2/M T OB AR 1 % 358 L 229, BRA%Hd
LiiEse & 58T 5, TMZIZ X 3DNABEICH L.

DTMZBEZE~DHEIERA ST MEkIc LV B
Y. pSIEEFE - K EF OIS BEET 3
20,22-24)

TMZ HERERF & LT LG & 9 IEMGMT 258 &
LT 2 AT I3 < . MGMTHEBLIC X 2 TMZ i
HRMOBRA D EIN TS, MGMTORIEHR & L
T 206-benzylguanine (06-BG) H3EEFREAER T b (i fH &
TV %%,06-BGORTLEIC X D gliomaflifanT™MZ
REFZPEDITLEE L, B HEMgliomaliEH] Tdisease sta
-bilization SEE TR D 6N TV> 3Y, TMZDE IR
EERRHREEQIEM L >TH, MGMTOR
TELDSERE IR 6 1, TMZ B DS TMZ B (ER
U2 EBEIOND, i, TMZD 6 DHIfERA
MAND > 7 F VAR E I EE 2 Chkl 2 UCN-01 THHE
T3 L TCMEHEILEINEI L, TMZ B A5 %
5 EDBREZINTE HP), MGMT LSO FHERY
BEOTREESTE I N, 20, TEXE4h{
DGR & O AR RRRBE TREIN TS
D, X DERTHRNZAIEL S X VST T
3 EhlAfFaNn s,

Nitrosourea#ll#306-alkylguanine % 25 LDNA®D #4
FIZE 12 & 2 BAazh R 55 A Dbifunctional alkylator
THBDITH L T, TMZIZ06-MGIELIZ X % monofun
-ctional alkylator T b, % DRIEEMIEEET H MMR
D57 Enitrosourea t B AW b A% { 2, MG
-MT D3 FEH L T\ 3 @B LA} T, nitrosourea %5
#HOFEFERIZTMZ D8second line LWL L h B3
AEEbHLLEX NI Y., wThusE X, XK
TORKFEBEORRIC & h TMZ23 B glioma IGHEE
ELTRAIENIHbES AW EEZ oh, 55
R TMZDRMITRN R, BEA 7 ¥ 2 =), R

pS3ZERITMaAME LEOREZ 5T 2 DFABUEE BB LEZONS,
Table 3
Response to TMZ and Expression of DNA Repair Enzymes
Mo Age Sex  Tumor No. of Best ™2 lati lati lati Post-TMZ
diagnosis TMZ  response TTP MGMT MSH2 MSH6 MLH1  survival
Tx to TMZ (day) score level level level  time (day)
2 36 F AA—GBM 7.4 12 19 6
8 CR__219 290+
3 51M AA—-GBM (45.3) (7) (2) (9)
6 NC 168 10.9 38 34 37 273
5 39M GBM 15.3 47 63 11
5 PR 147 212
6 53F GBM (32.9) (12) (15) (19)
3 PD 39 140
7 48F GBM (11.3) (27) 9) (8)
6 NC 84 29.6 46 55 11 367
8 61M GS 9.4 37 6 0
2 PD 34 228+
473M  AA 148 10 9 1
1 __NC__ 83+ 85+
1074 M AO 4+ (6.7) (28) (42) (10)
NC 121+ 175+
1123 F AOA 5+ 29.6 21 3 10
NC 107+ 141+

Parenthesis, interval more than 6 m; italic, prior other Cx.
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- Comparison between past and present treatment outcome -
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L. BEEOEVIC X > TIERBERE HEINT
W hEEE L,

(WK - 5E)

1990 F LARE, YR TIREB T O N KRR ICH
4 L 7zanaplastic astrocytoma & glioblastoma 744 % X 52
& L7, ZDOMERIZ, anaplastic astrocytoma 3404,

glioblastoma #5341 C. 4EMAIZ245RD> & 18R (FI550.7

) EANZBME3SH, ZHE3BITH o7, TheD
FEFI MR E LT, BROEESEL > T
AN 3 group lZ 3B LSS L 7ce # D& groupZ A,B,C
& L. group AIZUIBRT & T AT BRESEHTH
272 19904E > 5 19954F ¥ TICIRIE % Z \J 12244,
group BZVIFRHT & BB, (LERER2T-
T 721996 55 520014F £ TISTAIE A 1T 723141,
groupCid, T4 5 DIEHEEITI A, mobidity {EJHK D
72 ®SEP, MEP, 5-aminolevlinic acid (5-ALA)#547 k

%chemonavigation & % 7= F{if * D monitoring 2 T\,

ATREZA PR D Fiihicumor bulk Z i & L. FHEFIZH

BRI FT % 17 - 7:20024F LUE 2003 4F % Tl Haii
ERF19B L LTS 2 To%. 26, Btk
& LT50~60Gy DIERIEZZ T TE D | (LK
FEIXIAV 8 (Interferon 8, ACNU, Vinclistin) % L ¢ &
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Lo RERL L, FHREHBEIMEOEECT
I CEFERTOBEFZIEEICEH L.
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Group A, group B, group C D H"C, median progression
-free time, total resection rate I BB R E XA S Nl h
-7z (Fig.1, Table1) . F 7z, group A, group BRI T,
median survival rate, 145, 24F, SEEFRICIEEL
EZEASNRDPo708 groupCld. group A, group B
IZEEX median survival rate, 145, 24FE4£FRIZ DM
#FEN T 7 (Fig2, Table 1) o T 4143 FEFI % anaplastic
astrocytoma & glioblastoma iZ 43 \F “C group A, group B,
group COETHEES L TH AROFER TH - 7z (Table
2,3).

X 7z, group A, group B, group C D &l -CHEE © BIIRAY
LFHBICIFERERERAS LD o (Table 1-3),
ZIEFIC BT, EESARNERHE S o Em L,
ERHE N> FER L IC T TR 2T L,
FHHEE A LSR5 L TERCEEROWE
D3R, 67z (p=0.001) (Fig.3) s Z21iZ. anaplastic astro
-cytoma (p=0.008) (Fig.4) & gliolastoma (p=0.01) (Fig.5)
I TR R 1T - T O BB S LM X hisEpl T
BREFRICFEENH OGN,
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Fig. 1

Kaplan-Meier analysis of progression—free survival

(anaplastic astrocytoma + glioblastoma)
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Fig. 2

Kaplan-Meier analysis of overall survival

(anaplastic astrocytoma + glioblastoma)
- = Group A
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Table 1 Results of all cases
A B C

(n=24) (=31) (n=19)

Anaplastic astrocytoma:Glioblastoma| 13:11 16:15 11:8
Mean age(years)| 48.6 51.3  55.2
Male:Female| 14:10 15:16 6:13
Median survival (months)| 16.2  14.6  >26.1
1-years survival rate(%)| 61.0 70.1  73.7
2-years survival rate(%)| 43.6 31.5 59.5

5-years survival rate(®)| 21.8  21.0 -
Median progression(months)| 11.0 8.8 8.5
Total resection rate(%)| 25.0 32.3 31.6

Reoperation / Relapse| 1/3 4/8 3/3
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Table 2 Results of anaplastic astrocytomas

A B C
(n=13) (n=16) (n=11)

Mean age(years)| 51.7 53.5 59.3
Male:Female| 8:5 7:9 3:8

Median survival (months)| 25.9 23.7 >26.1
l-years survival rate(%)| 67.1  80.0  72.7
2-years survival rate(%)| 50.3 53.3  60.6

5-years survival rate(®)| 33.6  40.0 -

Median progression(months)| 11.0 8.8 8.4
Total resectionrate(%)| 23.0 31.2  36.4

Reoperation / Relapse| 0/0 1/2 1/1

Table 3 Resuits of glioblastomas

A B &
(n=11) (n=15) (n=8)

Mean age(years)| 51.7 53.5  59.3
Male:Female| 6:5 8:7 3:5

Median survival (months)| 12.8  13.0 >21.5

1-years survival rate(%)| 54.5 64.6  75.0
2-years survival rate(%)| 27.3 8.1 =
5-years survival rate(%)| 9.1 - -
Median progression(months)| 7.5 8.8 8.5

Total resection rate(t)| 27.2  40.0  25.0

Reoperation / Relapse| 1/3 3/6 2/2

Fig. 3

Kaplan—-Meier analysis of overall survival

(anaplastic astrocytoma + glioblastoma)
....... Subtotal

— Total

Probability

p= 0.001 (Log-rank test)
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Fig. 4
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Fig. 5
A Kaplan-Meier analysis of overall survival
; (glioblastoma)
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= HEBeET L 7z,
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FAld, ThETICI9724ED 5 19974 £ TD254E

HIDLUMERICE T 2 BREREEZHE LT3, 4.

Z DEE L2001 LR, B4 DIERRICE W THRE
PR IEE B 3E I HET L T\ 5 58 T O Temozo-
lomide #5.% Hi L 7-5EH DGR Ll L 7=,
HREEFIE, 192519974 TICHBEL-E
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197247 & D25 D SSFERH & 20014 LARE 4 4E RS
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1. Survival curves of patients with
astrocytic tumors classified by histological
grade according to WHO classificalion,
Wilcoxon test comparison of G 1 (&) vs. G Il
() yielded p=0.039, GII vs. GIII (m) p<
0.001 and G UL vs. GIV (%) p=0.035.

case survival

Fig. 2. Survival eurves of patients classified by
year of initial treatment, (&) represents

AA 29 cases 13.5m T e ach SoTh i 15 st
and 1997, Wilcoxon test between the 2
group revealed no significant differences

GBM 29 cases 6.cm o e
5. (NS.=not significunt).

Akasaki et al. Jikei med J 1999
Patient Profile
* Number 36 cases
- Age 29 to 77 y.o (mean=52)
— Sex M:F=20:16
— Location
» Frontal 13
» Temporal 11
* Prietal 8
* Occipital 2
* Cerebeller 2
— Pathology
+ GBM 17
* AA 12
« AOA 7
Fig.2
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Speci- | Speci-
men 1 | men 2 | Deletion | Age | Sex | Pathol
CPO1- | CPO1-
11355 | 11565 | 1p, 19q | 64 F AOA
CPOQO- | CP0OO-
09484 | 09499 | 1p, 19q | 35 M AOA
CPO00- | CPOO-
05336 | 05358 | 1p, 19q | 51 M AOQA
CPO0O0- | CPQO-
00570 | 00588 - 54 M AQA
CP99- | CP9g-

09488 | 09521 | 1p, 19q | 44 F ACA

CP95- | CP95- No
01371 | 01535 | reaction | 29 M AQA
CP92- | CP92-
11349 | 11187 ND 49 M AOQA

Fig.3
Selection of Patients
Immunotherapy Temozolomide
e KPS more than 70% * As patient request policy
¢ Histologically proven GBM, AA and « KPS more than 70%

other malignant gliomas

» Histologically proven GBM, AA
*  Progression of tumors despite RT

and/or CT  Alife expectancy at least 12 weeks

* Alife expectancy at least 12 weeks * Residual tumors are detectable with

MRI or CT scan
» No Chemo Tx and/or Rad Tx during

the previous 4 weeks . prcéc_}ression of tumors despite RT
an

or CT After Rad Tx and Chemo Tx
« Residual tumors are detectable with
MRI or CT scan

Fig.4
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Patients Profile and Results in inmunotherapy

Pathological ~ Previous Karnofsky Radiological ~ Outcome

Cisp  Dgeinex Diagnosis Therapy Score Findings (month*)
1 40M AA S,C,R 100 PR DD (12)
2 64/F AOA S,C,R 70 PR PD (14)
3 29/M AA S,R 100 MR NC (18)
4 60/M GBM S,C,R 90 PD DD (3)
5 40/F AOA S 100 NC PD (18)
6 55/F AA S,C,R 80 PD DD (8)
7 32M GBM S,C,R 70 PD DD (12)
8 50M AA S,C,R 70 PR PD (12)
9 45/M AA S,C,R 100 PD DD (12)

10 33/M GBM S,C,R 90 PD DD (3)
11 42/F GBM S,C,R 90 PD DD (9)
12 55/M GBM S;C,R 100 PD DD (9)
13 56/F GBM S,C,R 100 PD DD (8)
14 32/M AA S,R 100 PD DD (6)
15 49/M AA S,C,R 100 PR NC (3)

GBM: Glioblastoma Multiforme, AOA: Anaplastic Oligoastrocytoma, AA: Anaplastic Astrocytoma, S: Surgery, C:
Chemotherapy, R: Radiotherapy, PR; partial response, NC; no change, PD; progressive disease, MR; mixed reaction
DD; died of disease, PD; progressive disease, Month*; period after the initial vaccination

Fig.5

Temozolomide

Age Sex Diag KPS Adjuvant Tx courses response outcome

47 M GBM 90% S 8 NC Decease
32 M GBM 90% S+C+R+] 2 PD Decease
42 F GBM 80% SH+C+R+I 2 PD Decease
45 M ANA 80% S+C+R+ 4 PD Decease
39 F ANA 100% S+C+R 18 CR Existence
56 M GBM 80% S+C+R+1 1 PD Decease
55 M GBM 80% S+C+R+I 2 PD Decease

PR: Partial Response, NC: No Change, PD: Progressive Discase
Fig.6
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Survival of Patients with Recurrent Malignant Gliomas
1974~1997 vs 2001~

%

100
80
60 [~
= AA(2001~) n=19
40 G.Wilcoxon
I_I_l P=0.1164
o GBM(2001~) n=17 AA(1974~1997) n=29
GEM G.Wilcoxan
o [1974-1997) n=p P=0.2983 | | |
0 1 2 B fl Bllcv)
Fig.7

Survival of Patients with Recurrent Malignant Gliomas

« 2001~
« BREEKPS >70%

%

100 |
80 [ I l ]
60 [~
40 .
G.Wilcoxon FC+IL12
P<0.0413 (n=15 GBM=6, AA=9)
20 |~
Control FC+IL12+Tezolomide
0 (n=8 GBM=3, AA=5) | (n=5 GBM=4 A4=1) |

OT 10 20

Recurrence (M)

Fig.8
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BYG., SHERRRE BUEE & @R 1 Temozolomi-
deft5%2To B LOMIcEFHMOEELEES
BOBRPoT, TORER»S, BHERBKPSTOLU EH -
TIEGI 2 D TIT> RETOWBMICE T 2 BE
BHRERD S OEFHMOER X REBREICL->TH
7o 3N TV 5 ATREMEDS R & 117z (Fig.8).

[# %]
FEREBREOBRIE#E T, LRI
BOTH LLBEOM D MARTbHTWwEH, ©
FEMELRERRBONTWEY, FEX—vay
YATLDEA, MFE=S ) v DMESIZLD.
FHEEBEAE 2 187 L THISE S 3B b 0 BT ER s H]
BEE 2o TERD, BEMEBEZEECRKET
% PEE 1 100% 98 H 13 PR © PR AEREEE 1o o 5 5 4
BRRPERVY, MEBEOKEE LT, WEds
RFFCHE#EL. 20ETHEGTHREBEETE oL
D5, BEHRISERMMLEREO BNz, BATRE
Ot EREBE VWAL D LB, Z0EIEZ, o
BB IN T 22808 L TOBREELIZAS
CBRBLIABTHB, £, (LEREICB VLTI,
MBI FET 570, HoBEEEB N L T
Vo2 BMBELOHERS Y TIEH 2 o Lot
HEZVEWIHERLH B, Li-di->T, HEEIE
DEE, BEABRER P IEE L0 HIcBVLTIE,
FMPBHBOADEENTH ., L L5 10E,
ELTBALSEREORh DA v E WS ERIIE
Bz, TNSDENG, MEBOBREL LTH
—IZFM, BICHERIAR,. S=icfbeik, &
WIRFIIBHEET20RHLBEDEL2TH A
Jo LxLEus, BHEMEBECEDEIhCE
TIARZRBUD L T2BRRETLTLLFRD LS
BREINFTBIATHEY, 22T, HFLw
BREOHAENAB TH H Tz k> TEEBRE
BOFHEEZWBESES LKL ATREESH 5,
KA DI T, BEMEBECNT 25 L vk
B & LT 20014 X D BRATAE & B S e o) R
Erffiidz Vo SRR ICILI2 R E 2N A - M E
DRBREEZTo>TERL, 5, BEORFENH
W, REDRBZESOHFLETHEAGAOE
TTemozolomide DIGFEEZ T > T35, N5 DEHE
ENRINF TOIARFERD B & Hik L T 451
MICED XD HEE 52 -0 L0, 24T
DEFMMOER EZED shzd o7, L L, &
FEIR B U Temozolomide 18 5- 0SB HREFI T L A v
LNV I L, AFOEELE-Lzav o
—NVRFE LR T o7 L 2 A S iiaiEcolE
WHEAERD S DEFHHOERE 2R o1,

SE. BLPREEZTH > —lRIcB T3
DR B A ENRFEBHEOER S VI AZ 2V

EEZDH, BRICHEDLZLDELTHLDH LW
TRRE C ORI 2 PR LB a4 2 31, Bk
T2 TV BH L WIAREORBRHE L & R ic s
FRDIGRZ MR T R E LT o2 MM CEEL
%25,

SEDHKERTIZ, SBRFHMNCORBECIzER:
ZRDILDVTER oL, BRSO DELEH
HTRETOHHEEZRZDTE D, 5%, MEE
EOHRELETD S WHEEE LTHEATE3 L9
Bhud, B3 FHROUBBRIAENG 2 L sl
Iz,

[# 58]

19724E 4> 5 1997 4F & T O B BAERES] & 2001
L ED GIERREE X U Temozolomide # S5EH] 125
OTIARAE % HIBET L 7= T Co®ies: (i
BHRIAIRHARFOE) ST L 2 BF & BT L VIR TG L
LB L TEFHMICB TR EE
BOSNRD o, L LENS, EEERKESD
o DEFHIMTIX, FEHE K U Temozolomide % {if
ALEBHTEEEZZ2 bo THMOEEBED S i,
COEFHROER X, REFEICL-THREBE
NTWB I ENRBIN,

G&R, PHEEREL L TIhoD@EErEAT
LI NTEL 2 EFHROEENED 2D
Tidwvb LN X N,

(X k]

1) 7> b Lastricytic tumor FEGIIZ 35 1F % IGIREE D
M & JEREST B O FF R RS, FHE B,
WEER, FIERRIE, Fithiges, Hog,
KILIEW EEEKXE 114 :319-325, 1999

2) Curran Jr. WI. Scott CB. Horton J, et al. Recursive
partitioning analysis of prognostic factors in three
radiation therapy oncology group malignant glioma
trials. J. Natl. Cancer Inst. 85 : 704-710, 1993

3) Baker FG 2". Chang SM, Gutin PH. et al. Survival
and functional status after resection of recurrent
glioblastoma multiforme.

Neurosurgery. 42 : 709-720, 1998

4) Kreth FW, Berlis A, Spiropoulou V, et al. The role of
tumor resection in the treatment of glioblastoma
multigorme in adults. Cancer. 86, 2117-2123, 1999

5) Stummer W, Novotny A, Stepp H, et al. Fluorescence
guided resection of glioblastoma multiforme by
using 5-aminolevulinic acid-induced porphyrins :

a prospective study I 52 consective patients
J Neurosurg, 93 1003-1013, 2000
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Oculo-cephalic lymphomatosis
~BRRIEE DEE~

HRERMREELR RRseY, mRIRR
Fot BAY. R AR, FER EERD, FE B, S 52
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KEMTXFE R Pl b LIOEEO PR EER
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ZRI|BE2 D03, 2NEFICHEZES U,
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E. ZDH{ DHEMERPAMEE &\ o 7 FR
Deloquent area EfF ICHET 570, MEE LWz
BPBEREAEBLILICV A ORENT O
W, B DSEMRERIC X 2MT L 2 523, KBS
D ME R TE & E RO B b v s & fHED
FREZZ, LrL, BREHCEE~—H—L»
2T VhWAHEIEICELTEH T 52 Lk, 20
FYEICBI L TORERM S & 5 72 8, oncology DAVE |2 8
AT ERELEbLNS,

PCNSL & 2 L 7o oIz, 7 F 7 %k 0B
2HTEF Mo TRET S, BEEWNICIZ
PCNSLIZ10-20%DHECEMHFT 2MiE L BRI 1 T
WEHLDD, ZOFEMIZEL THaBRE L RE IR
Dizvr, X, 7T FYRE L IRE S R RIE
KIEZLAPECLDLRSAT, BEOAHFL L
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Wi EsFe, LHL, PCNSLICEHTETF
VAR EFHRLUTRIETIE R, 7FYE, T4b
b RERMEIR 2R T v R %R T 5. Baol .,
ARER (2 R iR AE 5 & 22 L 7= — K o [FIRERARD 5 4
L. Bo—# & L THBZER IC b fiEdiia, 7V 7
a5 % 5 R LR EEBEEEZEL TS, 2
E DRI O—EBicfth7e 5 22\, D F D HEARKE R
Y VoSS PCNSLO—BITH S Z L IIES IR
5,

BAIGBEEMICIRRAY v E L REESHT
N, ZDEHEZET 5 8ERZREEE L VAN
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27ch5, ) BIPIDIRBHAR G REICNAEZ R
7o SE, ZhoDEFAEZBNL. ZOEKERE
R& DB, BRI T B REEBITHE,
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19994E7H DFE1FILIE, BRERAY v 3 & 27 &
NBIC, WA Y SEBRE LGl ERRE L,
FEWES53-TTR (FH64.91%) . 2Pl Thor, B
MZZROEFEITH. EHR, EHETHETH
b, WTFERE. @EEENL CEEBINTVE,
WFEFMcTEICHTFEREZNRIC. 20/
PIL-I0DBEEEE b > THESHS TN, 14
I 2PMRIIRREZ &6 7 2 BHE T40Gy DG
WHZT> Tz, 2000438 £ TO3fIZIERNCE
WD Hfollow up & 17z, ZIUITHE L 20004E4 B LUE
DAFNZ, BRFHZ TOEFKE T RICRIsEARHIB A
S DIBRAREL & S B O REC follow up L 7245
#lTh s,

(& R]

Table IZEEFI DMBIEZ R T, BELD A Tlollowup X
nTwi3fliz, IREHARE1E6y Ah 52425 B
DENEF PR AREE CRIE L. A »
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‘R THH, BICRETOEERH POV TLLT
&, ERITICTAPHEDSE L 2 BEDADLIET %2
fat L. B EoRERTAT R & #i R 82-microglobu-
linE{EZ b > TR Y v 8 EE W L7, S.S.FER
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fth D265 it steroid 12 5 & BT FRIBAT 21T o7z, YK
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FET L 723, fl D2 Pl FIHIARRICPRZ R L, KPS60-
T0%ICTREELTW 3, LA LZD#H. 4L ICADL
PET L, BRFEEEET 2MEEICAR, +4%
follow up % ik L 8Tz o, REHAR BRI X b Ridf
HESFBEC follow up L 724611%, Wi b3 HEDHE
B2 MRIIC THIPIIRZ Dscreening % 1T o 72 BREHEH
®545 Ad 52107 HORICEEBMRIC TRHARZE
DHEB I NF-B, EEHFFICFE L -7 I EEHR
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Table
Case summary
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BWTRHIEFEBEENTSH D, Ristudyiz BV TIiE
IMP-SPECT %$4:fll negative T - 7= DIz & L, g #H
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HPOEENRBEY VNEICNT S
high dose methotrexate B%E A D BB IE

PITEERERARE MRS RED . IR EE 22

BB, KE BV, EE ECD. mE s,
#EE D, B KD, K FRY. kB B,
fafE -V, BIR FEY, SR B, KA BRED. B mEY. MEH %2

[(Z6251 |

1993 £ 12 Wk CRALA X #17: Phase I study DR, TH3E
PIFFEEMEY /S lEIZ % 3 5 high dose methotrexate 7
EORREICDWTIRFHESEE h 225 3", st
FREMTIE, FHETFHM 2-187 HTH o755,
20024 |2 F 3R & 172 1005EH % #8 2 2 S hak ARG
B EWROFRTIE, FHEFR36r BZBA
TEEINLY, Lo LEds, SHEOTERIZMRK
RBDHTART, 6 ICER TEMNL B EMEZ
EOARPHELBEINT VR, REMEIN-LH
EToHAMWEN B ELSRETH KIRKE., A
KEFZ 13 U OB D S 10-40P B DR IFZE DS
RsE Shi, HREOBBEIC. 6 2F0H b,
T LB FHEICH L 5 AR L EF 0B LERT
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DTWET 5,
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19954E %> 52004 - D10 EFE I 4B CREER L S
PIEFETEME Y v S [l26FEMI % R & L7z, RHAZSHT
&, 28 Gav v+, MEHERCTTT > 7. B
Tz —EDER T L 2 T2 Tk, BEREEED
LUAER 12, JR B & L Thigh dose methotrexate (HDMTX)
Wi (95 1g/3 RS CRFE 2 2 8- B = 1S3 EfT R
Rzl L 2 0B OEBREBFAT )0 28 »
BB IIMTX A& T #26h-24h 5 S BHIA L /2. fiRT D
KPS, HIFEROEE, MRIFTR, g E0SE
i, PIEREOMRIFTR £ EThE, KPS, HiFiE
RoBHE, EEHM, disease free survival, &
PHEOHFELZBRFEE & L1,

(& #]

199557 52004 4E 0D 104 [E D26 FEFIl, FH4E 7 62.4
% (41-84) . BHEHL 134, iRTOKPSIE, T
48% 1 IE 50% (10%-80%) & PR TH o 7=, MTRTHF
FERIE 116112 38 & 72 FRFRE 2T 12 26 diffuse large

B cell type T & - 7z 114l IZ high dose methotrexate
(HDMTX) i 2 T\ BOH#IGHE X, HDMTX BF (11
#) TIEFH44Gy (12-50G) . TR BEIEE (9f1) T
2fi% (IR# % & 7T) 50Gy (50-53Gy) . 2 H#IEE L 7,
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BEO1PITHBEAETGEERZ 2> br—LTET,
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BFRARTEE3I» AR (277 AR R ROEF
Z & of, HEFFHE % Kaplan-Meier B THET 9 % &
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[ABSTRACT]

The correlation between O°-methylguanine-DNA methyltransferase (MGMT) methylation and responsiveness to nitrosourea
chemotherapy observed in recent clinical studies suggests that use of this alkylating agent should be reserved for MGMT-
methylated tumors. MGMT appears not to be linked to platinum resistance, which makes platinum chemotherapy a good
candidate for the treatment of MGMT-unmethylated tumors. We instituted a preliminary trial of individualized chemotherapy
based on MGMT methylation status combining interferon and radiation therapy for patients with malignant astrocytomas.
A procarbazine, 1-(4-amino-2-methyl-5-pyrimidinyl)methyl-3-2(2-chloroethyl)-3-nitrosourea (ACNU), and vincristine (PAV)
regimen was administered to patients with MGMT-methylated tumors, while a carboplatin and etoposide (CE) regimen was
administered to patients with MGMT-unmethylated tumors. A total of 20 patients with newly diagnosed malignant astrocytomas
(9 anaplastic astrocytomas and 11 glioblastomas multiforme) were enrolled onto the study. Seven patients with MGMT-
methylated tumors were treated with the PAV regimen. An objective response to the PAV therapy was noted in all of 3
patients with measurable residual tumor (2 complete responses and one partial response). Five patients continued to be
disease free as of 10, 17, 19, 22, and 26 months after initiation of the PAV therapy. The 13 patients with MGMT-
unmethylated tumors were treated with the CE regimen. Only one (14%) of 7 patients with assessable disease partially
responded to the CE therapy. Three patients were free from progression at 11, 14, and 20 months, whereas the remaining 10
patients progressed early following commencement of the CE administration. Our results provide support for the responsiveness
of MGMT-methylated malignant astrocytomas to the PAV regimen, but do not justify the usefulness for the CE regimen in
unmethylated tumors. Further improvement of the chemotherapy for unmethylated tumors is warranted.
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Table 1

Summary of 20 Patients Treated with Individualized Chemotherapy

Age/Sex Histology  Location Chemotherapy Cycles Response PFS  OS
(mos) (mos)

-unmethylated tumors

52/F GBM Lt. parietal CE 3 sD 6 16
54/M GBM Rt. frontal CE 2 PD 0 7
58/F GBM Lt. parietal CE 3 SD 6 12
65/M GBM Lt. frontal CE 2 PD 0 13
44/M AA Rt. frontal CE 8 NE 20 24+
66/F GBM Rt. temporal CE 1 PD 0 10
64/M GBM Rt. temporal CE 3 SD 7 13
39/M AA Lt. frontal CE 8 NE 20+ 20+
29/F AA Lt. parietal CE 7+ PR 14+ 14+
53/F GBM Lt. temporal CE 6 NE 12 13+
32/IM AA Rt. frontal CE 6 NE 11 12+
60/F GBM Lt. temporal CE 2 NE 5 9
24/F GBM Rt. occipital CE 5+ NE 11+ 11+
:methylated tumors
67/M GBM Rt. thalamus PAV 4 PR 10 16
38/F AA Lt. frontal PAV 8 CR 26+ 26+
58/M AA Rt. temporal PAV 8 CR 22+ 22+
61/F GBM Rt. occipital PAV 6 NE 16 22+
49/F AA Rt. parietal PAV T+ NE 19+ 19+
60/M AA Lt. frontal PAV 6+ NE 17+ 17+
66/F AA Lt. frontal PAV 4+ NE 10+ 10+

Abbreviations : GBM, glioblastoma multiforme ; AA, anaplastic astrocytoma ; CE, carboplatin and etoposide ;
PAV, procarbazine, 1-(4-amino-2-methyl-5-pyrimidinyl) methyl-3-2 (2-chloroethyl) -3-nitrosourea (ACNU) , and
vincristine ; SD, stable disease ; PD, progressive disease ; NE, not able to be evaluated ; PR, partial response ; CR,
complete response ; PFS, progression-free survival ; OS, overall survival ; MGMT, O°-methylguanine-DNA
methyltransferase gene.

Fig.1

Case 7 with O%-methylguanine-DNA methyltransferase (MGMT) -methylated anaplastic astrocytoma. This 38-year-
old woman demonstrated a huge heterogeneous enhancing tumor of the left frontal lobe on a preoperative magnetic
resonance imaging (MRI) scan (upper left). An immediate postoperative MRI scan revealed a residual tumor at the
anterior horn of the lateral ventricle (upper middle). In an MRI scan obtained after 3 cycles of procarbazine, 1-(4-
amino-2-methyl-5-pyrimidinyl) methyl-3-2 (2-chloroethyl) -3-nitrosourea, and vincristine chemotherapy, the residual
enhancing lesion had completely disappeared (uuper right) . This patient was classified as showing a complete response.
The methylation-specific polymerase chain reaction (PCR) for MGMT promoter revealed hypermethylation in the
tumor tissues (lower). S, Molecular size marker : U, PCR product amplified by unmethylated-specific primers ; M,
PCR product amplified by methylated-specific primers ; NC, normal control ; PC, positive control ; T, tumor tissue.

38F Anaplastic Astrocytoma

At pre-operation After operation After 2 courses of PAV
and 56Gy radiation
NC PC T T

S UM UM UM UM
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Fig.2

Case 4 with O°-methylguanine-DNA methyltransferase (MGMT) - unmethylated glioblastoma multiforme. This 64-
year-old man presented with focal seizure originating from the right face. A preoperative magnetic resonance imaging
(MRI) scan revealed a small enhancing lesion at the left motor cortex (upper left). An MRI scan taken immediately
after surgery demonstrated complete removal of the tumor (upper middle) . In the same MRI layer obtained after one
cycle of carboplatin and etoposide chemotherapy, the tumor had progressed (upper right). The methylation-specific
polymerase chain reaction (PCR) for MGMT promoter showed unmethylation in the tutnor tissues (lower) . S, Molecular
size marker ; U, PCR product amplified by unmethylated-specific primers ; M, PCR product amplified by methylated-
specific primers ; NC, normal control ; PC, positive control ; T, tumor tissue.

NC PC

65M Glioblastoma

After operation

After one course of CE
and 22Gy radiation

S uwm U Mm
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Fig 4 CD45RA(—)xCD45RO(+)
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Fig.7 CD11b(—)xCD8(+)

Fig.8 CD45RO(+)xCD45RA(—)
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Advanced olfactory neuroblastoma
with intracranial extension : report of two cases
and search for an optimal management

HRATERRY: et
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[Abstract]

Olfactory neuroblastoma is a rare neoplasm arising from the neuroepithelium of the nasal cavity. At the time of presentation
up to 60% of these tumors have intracranial extension, which possesses a great challenge for management, especially in
presence of brain invasion. Two such cases are reported. Despite aggressive surgery, irradiation, and chemotherapy both
patients died in 32 and 12 months after the diagnosis. Large size and extension of the oli"actory neuroblastoma into subdural
compartment frequently precludes complete resection. Therefore, initial endoscopically-guided transnasal biopsy followed
by pre-operative chemotherapy directed on the reduction of the tumor volume should be considered as a reasonable option
before surgery. Postoperative radiotherapy and chemotherapy should be initiated as early as possible, even in cases of total
tumor removal. Stereotactic radiosugery is a promising tool for management of local recurrence and intracranial metastases.

[Key words]
olfactory neuroblastoma, intracranial extension, brain invasion, diagnosis, treatment, outcome

[Introduction]

Olfactory neuroblastoma (ON), also known as esthesioneuroblastoma, is an uncommon tumor arising from the neuroepithelium
of the upper nasal septum, superior turbinates, cribriform plate, and anterior ethmoid air cells®'"'"*®) The neoplasm has high
propensity for local invasion and at presentation extends beyond the nasal cavity and paranasal sinuses in 25-82% of cases
45.11-1317.30)_(Close proximity to the cranial base facilitates intracranial spread, which can be limited to bone, extradural space,
or involve subdural compartment®®. The latter type can be considered as the most unfavorable for prognosis, especially in
presence of brain invasion. Two such cases are presented below, and accompanied by discussion on possible treatment options,
which could lead to better outcome.

[Case 1] _

A 24-year-old woman presented with a progressive course of headache, nausea, vomiting, and disturbances of olfaction
during several months. Opacification of the frontal sinus and nasal cavity was found on skull X-ray. CT and MRI disclosed a
markedly enhanced tumor of the anterior cranial fossa with bilateral extension, which was associated with several perilesional
cysts, prominent brain edema and erosion of the cribriform plate (Fig.1). Total resection of the neoplasm was attained via
bilateral subfrontal approach. It arose from the region of the olfactory groove, and macroscopically was well separated from
the surrounding brain. Histological examination revealed poorly defined lobulus of small cells with hyperchromatic nucleus
and scanty cytoplasm, which were separated by hyalinized highly vascular connective tissue. Homer-Wright pseudoresettes
and few Flexner rosettes were seen (Fig.2). Nuclear pleomorphism, multiple mitotic figures, and necroses were marked.
Pattern of the immunohistochemical staining of the tumor specimen is presented in the Table 1. The diagnosis of ON was
established.

The patient was discharged with decision to delay the adjuvant therapy. However, three months later regrowth of the tumor
was disclosed. Second surgical resection was done and followed by radiotherapy (50 Gy on frontal base and 45 Gy on the nasal
cavity and paranasal sinuses) and chemotherapy (cyclophosphamide, vincristine) . Six months after new mesencephalic lesion,
consistent with the tumor metastasis, was diagnosed and successfully managed by local irradiation. However, one year later
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recurrence of that tumor and another lesion in the right cerebellar hemisphere were disclosed. Three courses of salvage
chemotherapy (cisplatinum, etoposide) were not effective. Deterioration of the patient progressed, and she died several months
later, in total 32 months after the diagnosis.

Fig.1
Sagittal T1-weighted MRI in Case 1 : isointense tumor of the anterior skull base,
surrounded by multiple peritumoral brain cysts.

Fig.2

Microscopic picture in Case 1 : tumor is composed of small
cells, which are organized in lobulus, separated by
connective tissue bundles (A : H&E, x240) with formation
of Flexner rosettes (B : H&E, x600), and immunopositivity
for G)FAP at the periphery due to brain invasion (C : GFAP,
x240). -
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Tablel

Patterns of immunohistochemical staining in two cases of olfactory neuroblastoma with intracranial
extension and brain invasion.

Immunostaining Case 1 Case 2
Neuron-specific enolase positive positivie
Neurofilament protein negative positive
Synaptophysin positive positive
Chromogranin positive positive
Vimentin positive positive
Cytokeratin weakly positive weakly positive
Carcinoembryonic antigen negative negative
Gl iy i pron | 1AD posfue e | fghy posive e
S-100 protein slightly positive positive
MIB-1 index 42.4% 33.1%

Antibodies for immunohistochemistry had been supplied by DAKO JAPAN Co., Ltd and were used in
the following dilutions : x10 (synaptophysin), x100 (NF, cytokeratin, MIB-1), x200 (vimentin) , x500
(GFAP, chromogranin), x 1000 (NSE, CEA).

[Case 2]

A 38-year-old man was admitted complaining on the monthly history of headache, nausea, and recurrent nasal bleedings.
The history revealed progressive loss of olfaction during 10 previous years. CT defined well-demarcated tumor, arising from
the anterior skull base with significant compression of the right frontal lobe and formation of the large peritumoral cyst
(Fig.3). Subtotal resection of the neoplasm was done via right frontal craniotomy. The tumor was firmly attached to the
crista galli and cribriform plate and was more or less demarcated from the surrounding brain. Histological examination
revealed lobulus of small uniform cells with large hyperchromatic nucleus and scanty cytoplasm, which were separated by
well-developed fibrovascular septae. In some parts these cells formed small islands with honeycomb-like pattern. Columnar
cells with large oval vesiculated nucleous and prominent nucleoli were arranged in single layer or showed pseudostratification
along the limiting membrane, which rested on the delicate vascular connective tissue stroma. Several hemorrhagic foci were
presented. Mitoses, necroses, Homer-Wright and Flexner rosettes were seen occasionally (Fig.4) . Pattern of the immunohisto
-chemical staining of the tumor specimen is presented in the Table 1. The diagnosis of ON was made.

Fig.3
Plain (upper row) and contrast (lower row) CT in Case 2 : homogeneously

enhanced neoplasm with significant compression of the right frontal lobe
accompanied by large peritumoral cyst.



Neuro-Oncology 14(2), 2004

Fig.4

Microscopic picture in Case 2 : medullary structure formed
by hypercellular tumor (A : H&E, x240) with formation of
Homer-Wright pseudorosettes (B : H&E, x600) , and
immunopositivity for GFAP at the periphery due to brain
invasion (C : GFAP, x240) .

Postoperative radiotherapy (47 Gy) ofthe residual tumor was done and led to stabilization of its growth. Six months later elective
two-staged craniofacial resection directed on the complete excision of the persistent neoplasm was performed. However, one
week after the last procedure progressive enlargement of the submandibular, neck, and subclavicular lymph nodes, consistent
with the tumor dissemination, was noted. Two courses of chemotherapy (ACNU) were not effective. Additionally the tumor
recurrence in the region of the sphenoid sinus and right orbit was disclosed. The patient died few months later, in total 12
months after the initial diagnosis.

[Discussion]

ON constitutes 9.1% of all non-squamous cell malignant neoplasms of the nasal cavity and paranasal sinuses®® and 9% of all
tumors with both intracranial and intranasal spread'®. It is more common in the third and fifth decades of life with nearly
equal distribution between genders*'"'>3'32_ The tumor arises from the neurosensory olfactory epithelium, which is renewed
from progenitor cells throughout adult life**. Microscopically ON is composed of discrete nests or lobulus of small round
cells with hyperchromatic nucleus and sparse cytoplasm. The stroma is pink, delicate, neurofibrillary or edematous and well
vascularized. Homer-Wright pseudorosettes are seen in 30-50% of cases, whereas Flexner true rosettes are infrequent",
According to Hyams four histological grades of olfactory neuroblastoma can be delineated (Table2) and these had been shown
to correlate closely with prognosis'®*"****). Inmunopositivity for neurofilament protein, neuron-specific enolase, synaptophysin,
and chromogranin is typical. Immunostaining for glial fibrillary acidic protein, which was observed in both presented cases
at the periphery of the tumor mass, can be considered as a histological sign of the brain invasion. Immunohistochemistry is
particularly useful for differential diagnosis of the high-grade ON with small cell neuroendocrine carcinoma®?),
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Table2
Hyams' grading system of olfactory neuroblastomas (cited according to Morita et al*?)
Tumor grade
Histological features I 11 I v

Architecture lobular lobular nearly lobular | nearly lobular
Mitotic activity absent present prominent Marked
Nuclear pleomorphism absent moderate prominent Marked
Fibrillary matrix prominent present minimal Absent
Rosettes formation Homer-Wright | Homer-Wright Flexner Absent
Necrosis absent absent present Common

The tumor usually presents with non-specific symptoms, such as unilateral nasal obstruction or recurrent epistaxis. Intracranial
hypertension, which was marked in both present cases, are not uncommon, because at presentation 12.5-60% of ON extend

461ILIZ33) Opacification of the superior nasal cavity and paranasal sinuses, and septal deviation away from the

intracranially
lesion side are typical findings on skull X-ray®. On CT the tumor is usually seen as homogeneous iso- or slightly hyperdense
lesion centered in the superior nasal cavity or ethmoid sinus, with moderate contrast enhancement'®*”, Direct coronal
images are important for delineation of the intraorbital or intracranial extension®, MRI is optimal for differentiation between
the tumor and entrapped sinus fluid, delineation of the intracranial involvement and subarachnoid spread'™*”. Peritumoral
edema and cysts, which were identified in both present cases, probably reflects brain invasion'’"). It should not be forgotten,
that neuroradiological investigation is not specific enough to differentiate ON from other sinonasal malignancies, but invaluable
for precise tumor staging®. Commonly used Kadish's classification delineates 3 types of ON : confined to the nasal cavity (type
A), involving of one or more paranasal sinuses (type B), and extending beyond the nasal cavity and paranasal sinuses (type
C)', The schemes proposed by Biller et al” and Dulguerov and Calcaterra® are more precise for characterization of the
intracranial tumor extension and should be used for treatment planning (Table3).

Table 3

Staging system for olfactory neuroblastomas (modified from Biller et al® and Dulguerov and Calcaterra®)

Tumor stage Extension characteristics

T Most superior ethmoidal air cells are free from tumor

T2 Invasion or erosion of the cribriform plate

3 Extension into anterior crani:'a.l fossa with or without. dural invasion, which still
permits en bloc tumor resection

T4 Involvement of the brain, cranial nerves, cerebral arteries, or venous sinuses,

which does not permit safe en bloc tumor resection

Completeness of the surgical tumor removal is correlated closely with survival of patients with ON, therefore en bloc
craniofacial resection of the neoplasm, cribriform plate and overlying dura should be considered as the procedure of choice
2358202220 However, it can be done in only two thirds of patients with advanced disease™®'>?”, This necessitates search for
additional treatment options. It should be marked at first, that tumor resection by itself can be significantly facilitated by
preoperative embolization of the neoplastic vassels®'? and, especially, radiochemotherapyzs). In the series of Polin et al*®
nearly half of ON responded to irradiation and chemotherapy (cyclophosphamide, vincristine, adriamycin), which were
performed before surgical intervention.

Resection of the non-eloquent brain, invaded by the tumor, can permit complete removal of highly invasive neoplasm.
Secondly, because ON is radiosensitive, irradiation should be used as adjunct after surgery or as a definitive treatment of the
residual, regrowing or inoperable neoplasms>*'®*", It is noteworthy, that radiotherapy should be started as soon as possible
after surgery, even in cases with seemingly complete tumor removal. In both present cases radiotherapy was definitely effective,
but delay of the treatment in case 1 resulted in early recurrence. Thirdly, adjuvant chemotherapy may be helpful. The overall
response rate of ON to various chemotherapeutic agents (cyclophosphamide, doxorobycin, cisplatinum, vincristine, methotre
-xate etc.) in combination or alone constitutes around 60%'"'*'>'2%)_ For enhancement of the chemotherapeutic effects intra

11,35) )

-arterial or intrathecal routes of drug delivery'"**), and intensive treatment with autologous bone marrow transplantation®

were proposed.
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An estimated survival rate of patients with ON constitutes 97% at one year, 61-87% at 5 years, and 24-60% at 10 years “*639),
Local recurrences are encountered in 30-70% of cases, therefore close neuroradiological follow-up is extremely important,
Schuster et al*”’ proposed the following scheme : MRI as a baseline 3 months after surgery, at 6-months intervals for following
3 years, and yearly thereafter. The extension of the follow-up up to 10 years is appropriate due to possibility of long-term
recurrences. It is noteworthy, that salvage therapy for olfactory neuroblastomas is far superior to that of other sininasal

malignancies with 82% 5-year survival rate*?

%, As it was demonstrated in both present cases salvage treatment with
systemic chemotherapy alone may be not effective. In the same time stereotactic radiosugery represent a promising tool for

management of local recurrences and intracranial metastases®.

[Conclusion]

Only aggressive combined treatment provide a hope for patients with advanced ON, If diagnosis is suspected basing on the
clinical and neuroradiological data, initial endoscopically-guided transnasal biopsy followed by chemotherapy with or without
irradiation is reasonable. Surgery should be preferably attained utilizing craniofacial resection. Postoperative fractionated
radiotherapy with or without chemotherapy should be initiated as early as possible, even in cases of seemingly total tumor

removal. Stereotactic radiosugery may be highly effective at the time of recurrence.
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The change of tumor volumes and the numbers in a patients
with Neurofibromatosis Type 2 for 9 years
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[Abstract]

We evaluated the changes in neurofibromatosis type 2 for 9 years by measuring the volume of multiple tumor lesions in the

skull. At the time of diagnosis, the mean volume of 3 neurinomas in the skull was 5.9+5.7cm’, and that of 6 meningiomas in

the skull was 0.4£0.2cm’. After 9 years, the number of neurinoma lesions had increased to 4, the growth ratio being 0.274+
0.257, and that of meningioma lesions to 18 with the growth ratio of 1.127+0.847. In this patient, the increase in the number

of tumor lesions and the growth ratio were significantly higher with meningioma than with neurinoma.
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neurofibromatosis type 2, growth ratio, the number of tumor
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Primary midbrain germinoma required a long period for diagnosis ~A case report~
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Table 1
Clinical features of midbrain germinoma
Authors Age/ | Location Operation Adjuvant Therapy Outcome
(year) Sex (Follow up
period)
Matsumoto | 15/M Left MRI-guided Radiation Alive
(1998) midbrain stereotactic (whole brain 30Gy; (1 month)
biopsy local 20Gy)
BenAmor | 27/M | Wholeof | MRI-guided Radiation (local 45Gy) Alive
(2004) midbrain stereotactic Chemotherapy (3 months)
biopsy (cisplatin,etoposide)
Present case | 29/M Left MRI-guided Radiation (local 40Gy) Alive
midbrain stereotactic Chemotherapy (1 month)
biopsy (cisplatin,etoposide)
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The 4th line-chemotherapy with doxorubicin in a patient with recurrent gliosarcoma ;

2

A case report
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Boron neutron capture therapy without craniotomy for recurrent glioma : A case report
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Fig.5
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A case of gliomatosis cerebri
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RO, ) OBROIERSHE L THESHEDET
ZEL T, 20054F 1 B Iz b Bk L ~ L2 Pl
¥, MRI_ET25%AE& ETEESHROET O %
B, WEMREEZ N,

[Z %]
Gliomatosis cerebri 3 ZRMEBE D 1% KM TH 5 L B
bhTws, BEZY 7#ifdsd 7% < & b2REN E
ICHED B AMIRTEEICEEL., Ui LIEmRA
B, Bz 7> PR BEHICRRELERIh TV 3,
BIFEAHD 7Y 7 RIEETH D, WHO S Tld grade
3, masslesion DF T2 4 FicpHEIn T3, &
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Fig.1 MRIE#7-26-04 (FLAIR view)

Fig.2 MRIE{& 8-11-04 L& 5 TIWI, TIGd, T2WI
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Fig.3 MRIE{& T2WI 7 8-11-04, F 8-23-04

R ALY

Fig.5 WEEfAME E (HER M) /£ grade 2, H: grade3



Neuro-Oncology 14(2), 2004

case Age Masslesion Hydrocephalus  Operation  Pathology  Imadiation  Chemotherapy  Survival after
No (Grade (G) diagnosis (M)
1w - = biopsy 3 5 - 4
D Wt t biopsy 3 i + §
I F - ¢ biopsy 2 dl . 19
oM+ ¢ - fatopsy) 40 B 8
5o - - partial emovel 3 (4 il - b
6 M - ¢ biopsy /i 50 t M
1 % ¢ - biopsy 3 whole30 - L

Table 1 4pEcoiEd

FESIC Id gliomatosis cerebri D FEF % 1 L, £ /-2H7Y
W 5 HHEEERIZ mass lesion® B 7 4 721038 X
s,
ERATRTIE, 74 LAY - EEESOMACE
PV v oSfH, ##EBehchet 7, M 45 L D#EERIAR
REE 7%, BIEGITH YWY A NV AERR 3EED
N RERBPPET2 X L L ¥ 2 B EBERR
6. gliomatosis cerebri D ATHEEDE ¢ % o 7z,
FEEZW IS 1E— AV IS ERATOT DN 5 D5, REY
DIER & EREGHEBOFMNEL 4 5, RIEFT
&, FMIFRNIC L ) ELEOR W ERBEIERE
HLTAFA=VPETEMRIOERAEDOEEERE H
Whma—aF+EFX = a4 FTOEBEEZTV,
AFFZVPETICE T 2 BEBMBLOMEMHR L E
PEEE D astrocytoma grade 3 Tdh O . % 7 FAI S
~Dastrocytoma cell DFHZHER L 5. KREFATSH
o 72, MIB-1 index 136.6% & [EE ORTERE X < . F
BROHEMIZOARTHS LEZ 5N,
ek L LU BRRESERTH D). RIET
LR EPRERE L ThLT» 5, BEREE
B OIGHRAE Tk, BEHBERER L R LTH
F IZKarnofsky Performance Scale (KPS) scores % gl 35 &
HEGPROET S LOWMED H 3, (LEFREDH
FMEERESZ E TS, |E TIPCB, VCR,
CCNUDPVCHEEIZH T 5 FUGH b #E X h T 57,
THIE, FIER12 A LIAIETH352%, 36 ALUA
HLEDB%EORE)P, CHBREFHMPRE
(MST) iZ14 > H~384 7 A L OBE*IBH D |
glioblastoma & [AlfR— M ICFRTH 5, FERAREF
& L Tid, Ki-67laberingindex?31.0% L L, F#n407%
BLE, KPST70%¥, Hifigradelc FREZ RO LD

HEHD 540, AAEH TIE2MIBE 506y & A RKFE
BT BSRTZHEA L 7o 1GHR T2 ABRICEBR
FTREDETFORELZED T3, L LMIB-1in-
dexiZEETH Y, RPAZFRIIH LW EHEES N
Ho

LTI ARED] % & 2 76 D gliomatosis cerebri %
#EER L T\» 5 (Table1) . masslesion® 72\ 2% A 771134
B, 5% £ 721336 TH > 7. BWRIKEIEZ4
BB 7= A5, mass lesion DEE & (AR TH o 7,
SRR T I3FE L ddgrade 3 Th o 723, FEF] 513
FfiRF I grade 3T H D BRI I |dgrade 4 & T & 1L
Teo TOEDBEHERMIC K B b ODFRRFOBRER
HORME»OHEIZEL WL ZATH B, 2T
SRR Z TV, REAER 60 LOER4
400Gy Th o705, Z DDIEFIZS0GyLL ETH -7,
2R A 1 U ] 1 40 % A i D 2 KE B b3 L Y RS T
B b, A0 LOTERTIEBUHIRIERBER L
TREB 61k, 157 A LA L2488 L 72 R7E b S k@b
ThH b, WEFHREC/KEREDEHEIZTEICEER
THold, masslesionEFBOR WY A 71T FHED
BRI fEm z 7o fo. {LARE IS 2MER I L THFA
LT3, ZOHEBICOVTESEBEH LT b
EhbsLEbniz,

(# 3Bl

Gliomatosis cerebri ®—ll % #its L 72, AAEHITh
fTL7eAF A= YPETEMRIDELR A& DHHEER %
WhzZa—nF+EX—va ryXBETOERNZ. B
SO ERE S EARR & HECEEE RN, O
WTIRPHBOHBICERTH S LEZ S,
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