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Efficacy and Safety of Monotherapy with Temozolomide in Patients with Anaplastic Astrocytoma at First Relapse—A
Phase II Clinical Study: Ryo Nishikawa*!, Soichiro. Shibui*?, Motohiko Maruno*®, Kazuhiko Sugiyama*4, Shinya
Sato*?, Takamitsu Fujimaki*®, Hideaki Takahashi*?, Toshihiko Wakabayashi*®, Jun Takahashi*®, Masato Kochi*!®,
Hideo Nakamura*!!, Yutaka Sawamura*!?, Jun lkeda*'®, Tomokatsu Hori*, Tomokazu Aoki*** and Masao
Matsutani*! (**Dept. of Neurosurgery, Saitama Medical University, **Neurosurgery Division, National Cancer
Center Hospital, **Dept. of Neurosurgery, Osaka University Graduate School of Medicine, **Dept. of Neurosur-
- gery, Graduate School of Biomedical Sciences, Hiroshima University, **Dept of Neurosurgery, Yamagata
University Faculty: of Medicine, **Dept. of Neurosurgery, Teikyo University School of Medicine, *"Dept of
Neurosurgery, Brain Research Institute, Niigata University, **Center for Genetic and Regenerative Medicine,
Nagoya University Hospital, **Dept. of Neurosurgery, Kyoto University Graduate School of Medicine, *1%Dept,
of Neurosurgery, Faculty of Medical and Pharmaceutical Sciences, Kumamoto University (currently with San-
al Hospital), **Dept. of Neurosurgery, Faculty of Medical and Pharmaceutical Sciences, Kumamoto University,
*2Dept. of Neurosurgery, Hokkaido University Facully of Medicine, *'*Dept. of Neurosurgery, Hokkaido
University Faculty of Medicine (currently with Hokkaldo Cancer Center- Hospital), *“Dept. of Neurosurgery,

I\Iallrnlnnmsl Instituts, Tnl(\/n Women's Medical Ilnn/nrcn‘\/ *15ﬂnn+ of I\Iaurneurgen]/‘ Brain Tumor Center,
Kitano Hosplta/) ' '
- Summary ’

The efficacy and safety of temozolomide were evaluated in 32 patients with anaplastic astrocytoma at first
relapse. Temozolomide was ‘administered orally once daily for the first five days of a 28-day cycle, at a dose of
150 or 200 mg/m?/day. The response rate determined by independent: central review of MRI' was 34% (95%
confidence interval: 18.6%-53.2%), with 3 complete response and 8 partial response. The rate of “no change or
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petter” was 91% (55% coniidence interval 75.0%-98.0%). Progression-free survivai (PFS) at 8 monihs was
40.6%, and the median PFS was 4.1 months. :

The incidence of constipation (50%) and nausea (25%) was high, but these events were all mild or moderate
in severity except in one subject with constipation, and could be managed with standard laxatives and antiemetics,
The main laboratory test abnormalities (total incidence and incidence of grade 3/4 change) were lymphocytopenia
(50%, 25%), neutropenia (47%, 6%), leukopenia (38%, 3%), thrombocytopenia (31%, 9%), and increased GPT-
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(25%, 3%)
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Temozolomide was shown to have good efficacy and tolerability in patients wrth anaplastic astrocytoma af first
“relapse. Key words: Anaplastic astrooytoma Temozolomxde Phase II study (Rece/ved May 26, 2006/Accepted

Jul. 18, 2006)

BE VEBROBURMEEMIGERE 32 42K & L temozolomide D JEkEFE NIBRBR 21T, BihiE L el
B Lizotemozolomide X 28 B2 1 72—V L, & 7—1041» O 5 BRI 150 % 721X 200 mg/m’/Ei 10 1E%ER
BORE L, 2EHMITB Y 2RI 34% (11/32)  (5%Z4EXFT 18.6%~53.2%) T, BHHORFRIIZNIH, &
B8 FUThoTee FEUETH-EROEIAIT 1% (29/32) (95%EIERM 75.0%~98.0%) THol, ¥ t, 6 BE
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WREBERRIERE D 25% % &0 2V HHEBECHT
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B3, fFTERS WMERT 3 MTIC Iz & 2 HEEER
IR T, KRE(ED temozolomide HSEANEFT %8
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IFRBRBOREE FRHBOREE FhERBORIEE
21,500/mm? 1,000~1,500/mm? <1,000/mm?
M/MEBDORIEE NEEOBREE | OARBORERE -

2100, 000/mm?

50,000~100, 000/mm? <50,000/mm®
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~ . 7 235
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TR 2 COEBIBIHRISEN 3 Bl BH AL T
725184, E1T 24, HETFRELPIC, ENECEH+E
%) 34% (95%(EHEIXFE 18.6~53.2%) ThHolz, HR
FEBWIC LS T AA LERE N ERAIR->TH S
vy o, AR5 BN, I 124, AT 20, HEAEE
15T, SR 30% (95%(EIERA 13.9~54.9%) T
Boteo HETHEER & X HHBER OB X D RkiEHS

= 5?}3%%%@7‘: DO MRIBHTTEEPo71 WH'C

H%0 :

A7 A4 FEIOERRE erx%sﬁaﬁz%}# AR L 7z
it pE’JEF%T‘E’/J\ R (F2) TR, EF16, B,
219450, BT 20 HETRE LT, BHEIL 3%
(95%{EHEIX ] 16.1~50.0%) TH o Teo HRFEBHIT
AA FRESDE NIz 22 BT BV T RAREEREIND
Rz 31 B EMIIEL, HH 6B, T 136, AT 241,
HETEE 11§UT EHEIX 2T% (95% (BB X M 10.7%
~50.2%) THolz. BERIHIRDZ VI A AR
WEINGh B 7b>7r7*uj:1*25o71ﬂﬂ vy 294
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'msmi AOA 6 Bl Zshse 33% (B%h 2 41), OA 14

BTZ, GBM 1435830, GBM D&\ 1 FlA53%),
rosetted ghoneuronal tumor 1 FIRTETH -7,

32 E 5l @ PFS @ Kaplan-Mejer i 2R 1 R L
Jzo PFSOh{EiZ 4.1 08, 6 »FEEZBEEZERR.

. 40.6% (95%(SHEXM 23.6%~57.6%) Tho7es Th

b SRR I BT AA LRI N 2 flic[Bo

TH% L, PPSHREL.9»E, s> BMEEaTRY
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3. RA2H

2EHID S b 25 PITE 2 7 —VEEO T Ib DR
ST 200 mg/m?/ B HEL, 8B67—VET £ 1#H
B TRELE b ol LAITRELZ —Lhb
200 mg/m?/ B iT#EE L7z 8, $5 4 2 —VH 51 150 mg/
m?/ B & U7, 100 mg/m?/ Bz & L TR i
holre 85 7 —MET 2 TIRRBRTIE L2 o TEHIE
9 i, FIEBORE 6 I, Bl 161, BEPHM 14,

EBERCIER1IfITE T,

RERAT TS TAS HOEEER2EDTH,
56% DIEFICREE ¥ e BFEETH >N (), &
2RO OEBTHEZ 2 BEE (grade ) OFEER
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FiE B EE 51.5+13.3 .
Ei (R), n=32 e 52.5
R/AME~BKIE 31~71
40 BRI 9 (28%)
3 40 BRBLE 50 ki 5 (16%)
FWEA, n=3 50 BB 65 Bk 11 (34%)
65 AL L 7 (22%)
_ EL 18 (56%)
HAL n=32 Zofe 14 (44%)
SEHE LR 56.23+9.83
#E (kg), n=32 FafE 57.05
BME~TKIE 35.6~79.8
BRI EiE 22 (69%)
SEWRIEZ SR E il iE 6 (19%)
\ : Z ZeRg EfmRTiE : 1 (3%)
T TE &k =
hR IR, n=232 e 1 (3%)
BEFREEE Y 1 3%)
rosetted glioneuronal tumor 1 (3%)
BIFET O nitrosourea & 2L 0
X OEH, n=32 oY) 32 (100%)
. _ L 21 (66%)
AFu4 FER, n=32 %D 11 (34%)
oA A K EEE FoE + E R 19.63+11.76
(mg/B), n=11 _ HPRfE 16.7
T B/ ME~EKfE 4.2~50
: ' 10 mg/ BHRIE 1 (9%)
EED AT o4 RERE*KS, n=11 10 mg/BR k20 mg/ HRH 5 (45%)
20 mg/HEAE 5 (45%)
OB L ERRE 87.5+11.1
C PREBRELSEATIO KPS n=32 hR{E 90
B/ME~BAE 70~100
70 6 (19%)
SES - o _ao 80 6 (19%)
WERER BRI KPS K4, n=32 % 10 (31%)
100 10 (31%)
L 8 (25%)
TIHEBFOFEMHAE, n=32 o FE 15 (47%)
' . £k 9 (28%)
o pehi T 32 (100%)
HEHEEEOREE, n=32 BSEIES 0
DoEREIFE S 0
DERHH S TEESRE TOME e 217.36230.60
@A), n=32 FRoLE 17
’ B/ME~ZAME 3.1~128.1
3 »BEREE 0
et 5 AT g 3PALLE6 2 EKHE 8 (25%)
MEBEDD PORBRE COREED o nauo nAki 1 (3%)
' 9 MBLE 12 2B kiE 3 (9%)
12»BAME 20 (63%)
Bl 27 (84%)
e £ 0
. & 7 ti iy =
VEERFOFEMETOEE, n=32 ey 4 (13%)
&M 1 (3%)

* prednisolone HEE GHREHER)
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Kaplan-Meier #if#
BERIRERE S © ORAR

% 5 REEES WU LOREES

K BE Gt EEt

BE
- BEERETEGH 1(3%) 18 (56%) 10 (31%) 3 (9%) 32 (100%)
B . .4 (13%) 13 (41%) . 9 (28%) 2 (6%) 28 (88%)
) R EIR A 0" 8 (5% 8 (25%) 0 16 (50%)
BRI 5 (16%) 8 (25%) 1 (3%) 1 (3%)*s 15 (47%)
B IERERS 2 (6%) 9 (28%) 0 1 (3%)* 12 (38%)
AN SR 5 (16%) 2 (6%) 3 (9%)*s 0 10 (31%)
"GPT #hn 4 (13%) 3 (9%) 1 (3%) 0 8 (25%)
GOT #/n 4 (13%) 0 1 (3%) 0 5 (16%)
NE Y- 1-0% % 2 (6%) 3 (9%) 0 0 5 (16%)
M7 ¥ g 1 (3%) 2 (6%) - 1 (3%) 0 4-(13%)
BiaRE" . ' © 10 (31%) 16 (50%) © 1 (3%) 0 27 (84%)
EH : 2 (6%) 13 (41%) 1 (3%) 0 - 16 (50%)
/L 6 (19%) 2 (6%) 0 0 8 (25%) .
LRI 2 (6%) 2 (6%) 0 -0 "4 (13%)
- TH 4 (13%) 0 0 0 4 (13%)
Bt 309%) 1 (3%) 0 0 4 (13%)
BRYME B L OHERE 6 (19%) 9 (28%) 2 (6%) 1(3%) 18 (56%)
SRR 5 (16%) 6 (19%) -0 0 11 (34%)-
HEREE 4 (13%) 8 (25%) -2 (6%) 1 (3%). 15 (47%)
g 0 6 (19%) 0 0 6 (19%)
EE 5 (16%) 1 (3%) 0 0 6 (19%)
SBBER L CRERTIRE 11 (34%) 0 2 (6%) 0 13 (41%)
BER 5(16%) .0 -0 0 5 (16%)
EH . 4 (13%) .0 0 0 4 (13%)
ﬁ%x;ﬁ%ﬁﬁgﬂ 8 (25%) 1 (3%) 0 0 9 (28%)
BMTIE 8 (25%) - 1 (3%) 0 0 9 (28%)

" B EhT Y, EREBTRCELIEEE
w2, 2B L EEERORE grade I & 3 EHHK
2 ENEDOHFEERARL, ?’Eé&@$2€%%§ﬁbtfﬂméﬁé71&)&;73"‘5hkﬂﬁﬂwﬁiggﬁ

WO R—E LR
h HRRBRIC LSO TRRW

5 PR 14, BB 14 xtnMﬁ%zwaw 1RA—OEFHTRDL N, ZiLs60D
BEE S EEENENERERES L CNIREVEOEEESRETHES Wi, 22
TRBX DEFREEEEPEEESRELTRHEBLE '

Eeh o BEERRER (16 £1:50%), KBEX (11
5l 34%6), BEACRIR (9771: 28%), Bl (8 25%),

o) SERECRA (16 4 50%), IFERIRERIBA (15 4 47%),
B TR (12 1 38%), I/ VRERIEA (10 4k 31%),
FPIEYF I/ bIVAT2T—¥ (GPT) #in @4

e

25%) ThHole, MEFHRE BT grade 3/4 OF
EEROEER, FRRIED 261 (6%), MAEHR
4 345 (9%), .Y o BREEA 8 1 (25%), FEMMEREE
D151 (3%) THoT (£5)e HELE EEERR
RELEHo T, |
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TOREHEBRE/INHR L 2 OFE 2 X EFEEE
x L PFS BEIRFHEEE & U TE 21T o7

KEOS IERRIER AA B X VER AOA #H%
YU, ABREEREUTYA T 1995 EhoERE N
T2o BRI X B 2501 35%, CR ERIIE 8% &
HEINTWEY, THRFFERITS T 2 B35 4%,
CRIEFI 9% L IZIZFAETH B, %7z, PFS HR{EL 6 5
AEEEEFELKESIEFRRTREINAZNE.4 A
(46%), ZFHERTIX4.19H (40.6%) T, ThbiFE
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Tholze KEDF—5 XS AA L HH ACA 215
LLibOTH2 s, EREUTREORR L IEIZE
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ro BREEDHIC L T AA LRI R 2000
B EBEEAINIR ERE
SRR, £BRRER 32 PIic B BRER LIERTHT
RELTRRL o Tk, LaLihilr, 2538EMC
BENTWwiz AOA 6 IO EEHINTRSER T
5k ¢, GBM® 14l GBM o 1 fldszh 2
NESHEEMER U EICE BE RSN, Lz
N7, FRFEZHICI->TERSNT: AAD22E
Pl BREMNRACS T3 EROER, tem-
ozolomide DESIEIZ B TEHKDOH 3 b D L IZTHHF &
niziroiz, '
FRERRBWTHERLEEERY, TCrHEsH
TWw3HDTHo 7z, BEERIZBV TIIER(50%)
BEUBL (25%) ORBFEESTHoT2h, FEHL
ETHb20REHFCaY PO —VEETH Tz, &

Te, REBENEPoLBERREEREOX2EER

EEEMECERT 2 b0 Tho e, BHEIGIIERE
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Some Principles for the Treatment of Central Nervous System Germ Cell Tumors

by

Ryo Nishikawa, M.D.

Sfrom

Department of Neurosurgery, Saitama Medical School

Although the optimum treatment of intracranial germ cell tumors remains controversial, there are some basic
underlying principles. 1) It is important to confirm the histological type of the tumors by biopsy or extirpation. 2)
The appropriate extent of surgery for germinoma still remains to be discussed. The reliability of endoscopic biopsy
should be compared with the results of the definite pathology after open biopsy or extirpation of the lesion. 3) In
germinoma, it is not necessary to irradiate the whole spine. A reduced-volume radiotherapy such as whole-ven-
tricular irradiation, plus chemotherapy should replace craniospinal radiotherapy to avoid the late sequelae of large-
volume radiotherapy, such as impairment of endocrinological function or neurocognitive development. Focal irradia-
tion would lead to an increased risk of recurrence. 4) Chemotherapy alone without irradiation is not sufficient to
cure germinoma patients. 5) Neoadjuvant chemo-radiotherapy followed by complete excision of the residual
tumors should be considered in patients with non~germinomatous germ cell tumors.

(Received September 16, 2005 ; accepted October 31, 2005)

Key words : germinoma, germ cell tumors, chemotherapy, radiotherapy
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PR ENIEER XS BB IS EN T 3
2y, Iz 3BT BOEMREENT S (Table
DY, ZONEI, SROEFOEFHRET 2L
7-HAMBORETH B, BA T germinoma/non-ger-
minomatous germ cell tumor, & % \» i3 secreting/non-
secreting germ cell tumor & V39 2 DS EEII —BHY
TH32, o DTETIEE DD LREBEEDBERSS
TERWE, PR ITHIEE OREIE, 1980 FLIET
RIRETRBE M EETH o 7253, 1980 ERIC{LEREEDS
BAINBERE?ELEL 7. 1990 ERBIEDBERE

B EERREMAENARL,T350-0495 ARIERE 2 1LATE 2445 38 GEi&sE: B

& LT, 5 FEAEFED germinoma 95%, TSN
0%, FERTAREN20%H2WIZZNUT EBESNT
WY, Ledto T 1990 ERBED S OEEE, 7T
IR BERIC X o THE & 7 90% DIESIHISE
AJRE & > T\ % germinoma IC BT, IBRE L
Loo, BRICK 2EE, BicBstiaRsick sBsEsr
BRT2ZL, $AFHPHEBLARBICBOTRER
HHEOIOR2EREZRB I L ERESINS, COBRE
DERZ BB E LT, 1995 E2> 5 BAESEIE 23 AFFRE
R&IC X 2RISR S iz, 2005 EOBEEICBIT S
FREIE, 5 FEEFEIZB T germinoma 98%, FHEFE
BE94%, FHTBEE 64%ThH 2 (MATELE, unpublished

52)
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Table 1 Therapeutic classification of intracra-
nial germ cell tumors

Group w/good prognosis
germinoma, pure
mature teratoma
Group w/intermediate prognosis
germinoma w/STGCs
immature teratoma
teratoma w/malignant transformation
mixed tumors composed mainly of
germinoma or teratoma
Group w/poor prognosis
choriocarcinoma
yolk sac tumor
embryonal carcinoma
mixed tumors composed mainly of choriocarcinoma,
yolk sac tumor, or embryonal carcinoma

data). KFETid, ZOWEWOREZEELS-S 2T,
IR EEIHIEE R B W T R 2T Tl
BoRWEL YV FDEOPITONT, BEBATOELS
2T 3.

.

FRiRERTHRER IC BV T
FiDBETHD

Wh® 3 ERTIIRE I, HEBRIC X > TE DMk
B ZEIRTZHENH B I ENFTRIN, FFMH
DBHTICREITbN S & Wk oBRECR LTI,
TTINBEDLDTH S, HANEEFESIC L 2HEIC
L, BRBMHEARIESEMERESE A BRI
BT, 1997~2001 £ TD 5 ER T b - AEEE
FEZE T 455 1D 5 b DOFMIFETIE 36 (0.7%) TH 3
(BAMEEESIC L3 RERT—F). Zhix, £5
7= B R M A R 9 HH SR AAT 26,495 Bic BT 2 FiSET
R05% LIZIEEDL 2, i, FIC & 2 EBRE
BETH b o 72B 4, non-germinomatous germ cell
tumor % germinoma & ER 2|3 20~30%TH V), B2
BTRHER D ¥ £I85% L /- germinoma 3, E#IEZD S 2
WG L 7z germinoma & D b 10 EAEFEENSEWLERIIZH
3IEbHeNTwRY, BEEv—I—-0EE, W
PIEEGFHOZERS, BEEROHEICOEELBE%
879, L2 L, a-fetoprotein ® human chorionic gona-
dotropin-B (HCG-B) & T Y germinoma & 1ZB 5 7,
immature teratoma *® embryonal carcinoma, % W2 iZZ#
5 % & ¢ mixed tumor T % A REMEDTH 5. Placental
 alkaline phosphatase'®® c-Kit S EH B ICHBETH 3 &
B3 germinoma Y2 EA TV 2 EEX 6N BD, Th

Table 2 Relapse in patients with germinomas with
reducing irradiation volume (adapted from
Rogers S], et al. 2005)

Irradiated volume Patients Relapse %

Craniospinal +boost 343 13 4
Whole brain of whole ventricle+boost 278 21 8
Focal 133 31 23

5 {3 non-germinomatous %2 DIEAICE L THEH %
bEHTHDTIRAZ Y, EEFRICOWTHAD TS
57,

Germinoma DFiFIFER T+ H,
H52VNWEH L FTREEBIETNED

CHEHEHES TR LMEEL Tw 3 &) b ic#ro
T3, EBRPEZFIKLABELEM0BEL, BERE
BAKRTHZ L OWENDH 3, L L, germinoma %
& T mixed tumor IZX L THBOERZ T B4,
# 2 1 immature teratoma B4 DIBAL Z Bk T AR
BHB, TNPEBIEEREC EONEETION
KOWTHEREPHT 72D I RS EFOERBNETH S
Y. BEESFE L WEHBAEEC L 3ERICHLTOE
ROBESHBIDLETH 5. PRMEIEHEES Y LTo
ARBEEROBME, TLhOLAER»ERETo
BORETDIHFBECTELLII—DOTIBHATLE S
P, ARSRERFEO/BRKRE, FL-RBENICIIAREE
BTEW L IHER O £ FHMOFHES I oW T, SHE
2RO REN LI F Y RADERVEETH S,

Germinoma (T34 2 HEHRAE DBE1EEHE
ICDWNWT
—2EREHh 2RERED, HDVILEBFREBSH—

Germinoma 2T BEENFV I ER I AN
Tw3, —F, BREHREBEHICIEEORBENEZ I L
BHMENTWVS, Tk, REREEZELILVHECK
HREBEHOHELBREL I ECEREBTESH LI
BTH5,

IBET AR D BBRBIC O W TBED I % B LR
L RERESREIN T3 (Table2). TDERAD
&, FTRATIBHCIE 23% DEERIWE SN, germi-
noma I $RAFFBEHE CIIFIHI NI Edbh s, —i8
CREFBHOSADBERIIBHE R NS 2 L5
GNTWT, IOEBEOEELZRI LT iz Rk
LTwabDEEZ SN, FHROEEFBHETRELED
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BEBICB VT, [BEIE»S lom DR 2 ¥
i o BB L 72354 D germinoma DEHEDS 33.3%, &
EE» S 2cm OERE 2R - HHIC IR L 75
HOBHEIL 188% T, PR EFEEHTIE, HEA%
Yoe—YrEROTHELLE LT, BEENCE
#9 % germinoma 55 DBHEDBD L BT EARE
NTw3 (MBHE, unpublished data), =414, MRI
ETREEOFEESBBEINTWAL T, NAHEETH
BT 3 LENERELR SIS RBEENFETSLIL
RN R N E S

—%, 2HEETHRBRAEFNOBRRBIEIANLEDLDT
Pz {BUIIREIREZRL T3 (Table2). Germi-
noma KX N9 2 2T HEAIC L 3 REREORE &
LT, BIZIEFA VIicB Y 380A E SRR
MAKEI 83/86/89 % #\5'3 Z £ 93T ¥ 29, 2RLEH
Gy MATHAIBGyZBHLAEER 55M
relapse—free survival i& 88.8%, 5 £Ef overall survival &
92.0% EMEINTV 3, FEFHETREBERETSH
%9 . L#L, germinoma i RBWTIZEEBENLTL
LIFBRWEICTES L TwhWnwI i, ZEFADHEN
BITIC X > THBEINTW2Y, SHEHZTLRVE
&, SIKIBEICRRTIES 2B L EAD, SNE
BBt BTS2 B MBS U /BRI b BRBICHEEI 2
{ 8% TH B (Table 2), L7cdso>T, ARBREDE LD
5 REMBHE TR, KIMEE2M L TaRERIC
FTREHEE2ENE LI THE. TR, £HEBEH Tl
B ENEBE T L LD EA, REREHICLIESE
BREDBERRINZDTHA ) H.

SHBEHI L 2EEL LTI, AOMENEELEX

BEEESRRNLLOTH S, BEBRBEICL 2R

WENEEORERIHF oA T WS, AEAMRE
BT 3 FHEMBHOBEDENTH 2, BERR
BICKEL, 244Gy THNEBRFLVE VO WEEIE
BETHD, 4Gy 2B LZOBEREC RS LY
IMENDH Y, EMEREICBLTIE, EENEED
BARME2Z 5 ICBEHFCEDZ I LBEBETHEH
o, BRTHMTEZFRSBHFIIEING, Lidis
T, AOWENEEL2EZZ 2BI01, BHEF LY LBEE
DEENE L 23, 24 Gy DEKEBEIC X > THE
L 7= germinoma IZ B\ T, IBEEID & FE L A0
PEBRHE L o7& 58, BERICL-THEK
HIR, H230IREBLABERRb27tREINTY
32, 2L,  OREITRMERS TR L 7RIS
6l b, EEBBHEFEIEC X 3SEHOREH
Y '

SIMREETIC & 2 BREEEIEE 1S, 18~24 Gy DRET
b mild TERETIEH 2 PEESH 2 WRELH B &
WEANT0s, BERESRIELEETHY, HEH
D HERERNE L S NRESTET, BN
TRAAEELZEL 3 L INTHRY, BSEORMEE

CCHNERERIBNAER TH 525, FENEEPIH

TBEZEL TR HEER, 22 RELILLIEN
DHETH D, 5O MAKEIHE T, 52/56 (92.8%) A%
EREER, HBHVITEEL, 35/56 (625%) HF degree
2B 0T, BREEOETH MBS IZRIEIRS R
WEREINT WS (I I TV degree BAFERELZE
R 2 ET3EHBCBEVEFETHS) 28, BENES
REEBEDRE T hbNTwiy, —7F, MEREH O
T, WAIS HBREELZT > THLREROETIRRA
HENTRRWI 22 UEREREIC OV T, EO
£ BREETAEHBICEBER2RETE 2 +O4R
SVMETHD, FLEBECOEEERLEETH B,

Germinoma CT&H > CTH{EEELZDHTlE
FlEITEREL

Germinoma IZ{LZFEIC O BEZEM L W LM
T3, 2 2 THREREBHEIC L 2EERET 51201,
LHBEED L THRBERIToBAOBBREITH A
2, KREZFLE L ERERFEICE T, bleo-
mycin + etoposide +carboplatin iZ & % BEP %% 6 2—
A, CR ZZER L W& F2 & cyclophosphamide
EMZ D L) FETHRELEBEISREINTHS,
7/71 (9.9%) DEEDIVEEILL Iz & v I BARBET
H o7 d, germinoma FEMH D 82% B CR #3ERL L T
3. L2L, 31l A HDBEHT49% S DEFVEREEZE
LT3, HAED S b FEIC germinoma © 7 Fl 2 (k2
%k (BEP JEiE, F7:13 cisplatin+etoposide) DA TIA
BURER, 2612 CR 2R L 24, 5/761 (71%)
DEFELLEREINTV3Y, BEnkdic, BED
{LHEE L O X T, SRS % L T germinoma %
BREIEZZEIEZTERY,

ERRDEN

BRK DRI DEIFIZD W THEAN T B, French Society
for Pediatric Oncology (SFOP) & International Society of
Pediatric Hematology and Oncology (SIOP) i< & 3 EgBksR
B, germinoma IZ34F L Tk carboplatin, ifosfamide, eto-

poside 12 & 2 {LEERIRICRRTIRET 40 Gy 2 HFH T 2 HiE
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Table 3 Treatment protocol for intracranial germ
cell tumors proposed by the Japanese
Pediatric Brain Tumor Study Group
supported by the Research Grants for
Cancer (12-15) from the Ministry of
Health and Welfare*®

Group w/good prognosis
Chemotherapy )
Day 1, carboplatin 450 mg/m?
Day 1-3, etoposide150 mg/m?®
three courses every four weeks
Radiotherapy
starts after two courses of chemotherapy
2 Gy, 12 times, whole ventricular
Group w/intermediate prognosis
Chemotherapy
Day 1, carboplatin 450 mg/m?
Day 1-3, etoposide 150 mg/m?
three courses every four weeks
Radiotherapy
starts after two courses of chemotherapy
2 Gy, 15 times, whole ventricular+2 Gy, 10 times,
focal boost
Salvage surgery if residual tumors are present
Additional five courses of chemotherapy every three
to four months ,
Group w/poor prognosis
Chemotherapy
Day 1-5, ifosfamide 900 mg/m?
Day 1-5, cisplatin 20 mg/m?
Day 1-5, etoposide 60 mg/m?
three courses every four weeks ™ *
Radiotherapy
starts simultaneously with chemotherapy
2Gy, 15 times, whole brain+2Gy, 15 times,
whole spine+2Gy, 15 times, focal boost (Whole
brain and whole spine should be irradiated
simultaneously)
Salvage surgery if residual tumors are present
Additional five courses of chemotherapy every three
to four months

%, %k % ! refer to the supplemental note

TIFDNAD, RIS 8\ T 5 4475 98% (SFOP)
WL 98% (SIOP) LIREINTW 34V, BREFD

BLALRBHMERBETH > /edil, Ro7mba—

NVTHENERE 2 ZEEBTRETHL ) LEEINTL
%, KRECIZ Children’s Oncology Group 2 & 3 A58
SEM (£E 24 Gy+ BT 21Gy) L REBES B
FT 30 Gy) +1{h28 % (carboplatin, etoposide, cisplatin,

cyclophosphamide) % B 33 7 v ¥ A{L KRR
(ACNS0232) HSEHEIE N T\ %78, ARBHE/ORA TR
CEREERLTwEWE I TH B (http: //www.cancer
gov/clinicaltrials/COG~-ACNS0232 1= #2358 X T

W3), LTI XEBHKICBWT S germinoma XY
LRI EMERN HEERESTRER D 20H 3,

FerhrRs - FEECHT B4

EEFHEAREEDO 70 b a— T3, FEBERC
HLUTIER2HEETHEEILNEE Lizvwd, 2SR
WKMACEER~DOBINBHBHETH D, X5l
FLEREOMBETH L LEZEL, FEFRBBIIBLT
Z 2B RBEDNET, »oFEEE L AT
CELRELTWS (Table3), I DBEHFEIE, B
IRz & ) R BENIBEREOM L2 b7 5 Lz,
EHICREDEEF & LT salvage surgery DB A H4%
EENI, TIURBEAKED J— 705, (LS L
BHRIBENC X 2HEIGER T o B BEFEE 2 BT
EULBERZERHLBECEIOTLRY, 11 floES
MRS E (PERTHEEZ 1A8Y) 2 OHETHE
LR, 5 FEFE0I% L I BENLETINGE
SN, UBEEERHE O a—-VIcbE D) Ao s,

g;lél

Y
SHROEELT|EET 2,

1) Germinoma KB W TIFHEEFH P EBICHEA X
NTW3D, ZOHEEREEHELT 5 EE8ETH
3,

2) EETIEANR D 7288, HCG-B B4 germinoma
oW T, RYFHRPEBELLTERIREZONED
PR ESLEL TS,

3) FERTHES LUFETRBICRVL TR, B4

BRI L > TRERENPRECHE LD, Lol

BRGED L D —BOWREIMKAL L TRETH 2, B
HEPEREORR, $-BFEBCHT 2 salvage

surgery OFGEDFHESHETH 5,

4) BED &) LBERToRicb bbb e, BRL
T REE T BIBEA S OWTIE, L WikSEEED
BEALEOREPLETH 3,

Table 3 {352

* K70 a-id, BEENEETTRIIEAG, BE
B2 7 4 —FRNy 7§22 LItk DIRAICBESMA
ENTER, FIZIE, WHEHIZIE germinoma O G 4IRSt
ZRFRE O A TIT > IERDH o 78, BEEAOE
HEPP Lo THE LD EBICH—3 Nt T
AREICEOTD, IS FRPEED &) ic{heE
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LR EITEE B HERE -1, (WFEEHETCER
TREGIMBAS NI, RETIRIEH 2 RRICRHBT 2
HEicEE &N, ¥7-, germinoma & FHEFHEEICE
Wi, MEERFEEXZE 2cm ML, H50id
BEERTEATEE®HEEL TV RVIE A carbo-
platin+etoposide T 13 7 < ifosfamide +cisplatin +etopo-
side IL X BILEEERZITIZE L LTWAEHLS 3
5, 2 DOLEEEL P2 v ORICREBEREICEN
IEMRENFER, ToREFREKRIN,

* ok AR, BIeFHEEEZRARIT) 2ok
BOEHEAGOGHERT 2 2 L%, ZRICE 4BRD
I 3EDMFREEBRDIET I LM TERVEND
iz, Zzofl, BEXHHECELEDRELR
Y, BAHREHAEOERESLELRGELH 5. (LHE
ELBETRBA ISV 2 T AT b HZ DT, EED
EBRIH 7o TREBROD 2MERICHRKT 2 2 LWL
L,
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Treatment Strategies for Malignant Gliomas—2006
by
Ryo Nishikawa, M.D.
from
Department of Neurosurgery, Saitama Medical University

In the treatment of glioblastoma (GBM), postoperative radiotherapy has been recognized as standard therapy,
whereas the addition of chemotherapy has been a controversial issue. A meta-analysis based on 12 randomized tri-
als suggested only a small benefit. The recent trial by the European Organisation for Research and Therapy of Can-
cer (EORTC) and National Cancer Institute of Canada Clinical Trial Group was the first study to demonstrate une-
quivocally that the addition of temozolomide to radiotherapy provides a statistically significant survival benefit in
GBM. For anaplastic oligodendroglioma and oligoastrocytoma, two separate trials by EORTC and the Radiation
Therapy Oncology Group clearly demonstrated that chemotherapy by procarbazine, lomustine, and vincristine, plus
radiotherapy does not prolong survival but does increase the incidence of progression—free survival. The combined
loss of 1p/19q identifies a favorable subgroup of oligodendroglial tumors, and no genetic subgroup could be identi-
fied that benefited with respect to survival from adjuvant PCV. In low-grade gliomas, older age, astrocytoma histol-
ogy, presence of neurologic deficits, largest tumor diameter, and tumor crossing the midline were important prog-
nostic factors for survival, and these factors can be used to identify low-risk and high-risk patients. Taken
together, these evidences reported recently provide the most up-to-date treatment strategies for ’malignant

gliomas.
(Received July 8, 2006 ; accepted July 14, 2006)

Key words : glioma, temozolomide, radiotherapy, chemotherapy, clinical study
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Fig. 1 Kaplan-Meier estimates of overall survival by treatment
A A meta-analysis comparing radiotherapy (RT) and RT+chemotherapy (nitrosoureas) (modified from

Stewart LA, et al).

B : Statistically significant survival advantage of patients treated by RT +temozolomide (TMZ) (modified from

Stupp R, et al).
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Fig. 2 Overall survival in radiotherapy (RT) and
RT+PCV groups with and without
combined 1p/19q loss of heterozygosity
(LOH).

RT; radiotherapy, PCV ; procarbazine, CCNU, and
vincristine. (modified from van den Bent M]J, et al)
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Fig.4 Proposed treatment strategies for malignant gliomas
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Protein clusters associated with carcinogenesis,
histological differentiation and nodal metastasis in
esophageal cancer
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We examined the proteomic background of esophageal cancer. We used laser microdissection to Received: July 6, 2006
obtain tumor tissues from 72 esophageal squamous cell carcinoma cases and adjacent normal Accepted: August 12, 2006
tissues in 57 of these cases. The 2D-DIGE generated quantitative expression profiles with 1730
protein spots. Based on the intensity of the protein spots, unsupervised classification dis-
tinguished the tumor tissues from their normal counterparts, and subdivided the tumor tissues
according to their histological differentiation. We identified 498 protein spots with altered
intensity in the tumor tissues, which protein identification by LC-MS/MS showed to correspond
to 217 gene products. We also found 41 protein spots that were associated with nodal metastasis,
and identified 33 proteins corresponding to the spots, including cancer-associated proteins such
as alpha-actinin 4, hnRNP K, periplakin, squamous cell carcinoma antigen 1 and NudC. The
identified cancer-associated proteins have been previously reported to be individually involved in
a range of cancer types, and our study observed them collectively in a single type of malignancy,
esophageal cancer. As the identified proteins are involved in important biological processes such
as cytoskeletal /structural organization, transportation, chaperon, oxidoreduction, transcription
and signal transduction, they may function in a coordinate manner in carcinogenesis and tumor
progression of esophageal cancer.

Keywords:
2D-DIGE / Bioinformatics / Carcinogenesis / Esophageal cancer / Lymph node
metastasis
1 Introduction
Correspondence: Dr. Tadashi Kondo, Proteome Bioinformatics Esophageal cancer is the eighth most common cancer [1} and
Project, National Cancer Center Research Institute, 5-1-1 Tsukiji, the sixth leading cause of cancer death worldwide [2]. Despite
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the use of modem surgical techniques in combination with
radio- and chemotherapy, early recurrence is common and
the overall 5-year survival rate remains below approximately

Abbreviation: SCCA, squamous cell carcinoma antigen - 40% [3-5]. Poor prognosis of esophageal cancer is attributed
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to extensive local invasion and frequent regional lymph node
metastasis even at initial diagnosis, however, the mechanisms
of esophageal cancer progression remain largely obscure.
Previous investigations reported that aberrant regulation of
PGPY.5 [6], epidermal growth factor receptor {7}, p21 (8] and
stromelysin [9] is associated with short postoperative survival.
However, as multiple genetic and epigenetic events have been
observed in cancer progression, the development of complex
malignant phenotypes is unlikely to be solely attributable to
any single gene. Thus, comprehensive and integrative studies
that will link the individual molecular aberrations observed is
required to broaden our understanding of esophageal card-
nogenesis and subsequently lead to the development of better
treatment options for esophageal cancer patients.

Global mRNA expression studies conducted using array-
based methodologies identified the gene clusters responsible
for the carcinogenesis and progression of esophageal cancer
[10-12]. However, practical biomarkers for novel therapeutic
strategies and genes to act as molecular targets have not been
identified yet, indicating some of the limitations of this
approach. The proteins contained in the cells are the func-
tional translations of the genome and directly control the
malignant phenotypes of tumor cells. However, studying DNA
sequences and measuring the amount of RNA do not predict

post-ranslational aberrations resulting from phosphoryla- -

tion, glycosylation or proteolysis that occur in cancer progres-
sion. In addition, global comparison between transcriptome
and proteome revealed that the expression level of mRNAs is
not always parallel with that of corresponding proteins [13-15].
Previous studies using proteomic approaches detected pro-
teins that were aberrantly regulated in esophageal cancer tis-
sues [16-18]. In this study, we were able to detect candidate
biomarkers for early diagnosis and monitoring cancer pro-
gression by improving the existing proteomics strategies.

In this report, we used laser microdissection to recover
tuinor cells and the matched neighboring normal epithelial
cells from the surgical specimens of 72 esophageal cancer
cases, and subjected the recovered cells to proteomic analysis
using 2D-DIGE. The 2D-DIGE has previously been applied
to laser-microdissected esophageal tumor tissues {19, 20].
However, the fluorescent dyes used to label the proteins had
low sensitivity, equivalent to that of silver staining, and the
number of samples examined in these studies was not suffi-
cient to allow meaningful bioinformatics analyses. Here, we
used highly sensitive fluorescent dyes for 2D-DIGE, inte-
grated proteomic and clinico-pathological information using
bioinformatics methods on a large clinical sample set, and
found protein clusters associated with carcinogenesis, histo-
logical differentiation and lymph node metastasis of eso-
phageal cancer. We identified the proteins included in the
clusters by MS, and validated the proteomic results using
specific antibodies. The functional classification and chro-
mosomal localization of the identified proteins were also.
examined. This is the first detailed, comprehensive and
quantitative proteomic study on esophageal cancer using a
large clinical sample set.

© 2006 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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2 Materials and methods
2.1 Patients

Tumor cells and their adjacent normal mucosal cells were
collected from 72 of 185 cases of esophageal squamous cell
carcinoma, which were surgically resected in 1998 and 1999
at the National Cancer Center Hospital. Two or three tissue
fragments, less than 10 mm® in volume, were grossly
obtained from the 72 cases. Matched normal mucosal tissues
were also obtained from 57 of these cases. The resected tis-
sues were snap-frozen in liquid nitrogen and stored at -80°C
until use. All 72 enrolled cases were newly diagnosed as
squamous cell carcinoma of the esophagus. The patients did
not receive anticancer treatment prior to surgery and the
cases were followed up for at least five years after surgery.
The summary of the clinicopathological data of the cases
analyzed is shown in Table 1, while individual case informa-

Table 1. Clinicopathological data of 72 esophageal cancer cases

analyzed
Gender
Male 62
Female 10
Age (mean = SD) 61.9+7.2
Location
Cervical 4
Upper thoracic 8
Middle thoracic 40
Lower thoracic : . 18
Abdominal ' 2
Histological differentiation
Well differentiated 16
Moderately differentiated 29
Poorly differentiated 27
Prognosis {5-year survival)
No evidence of disease 30
Dead of disease ' 39
Dead of another disease 3

Table 2. TNM classification of 72 esophageal tumors analyzed®

Lymph node metastasis

Positive Negative Total
Depth of invasion . .
pT1 2 0 2
pT2 6 1 ’ 7
pT3 41 12 - 53
pT4 6 4 10
55 17 72

Stagell A: 13 StagellB:8 Stagelli:51

a) Tumors were staged according to the WHO Tumor-Node-
Metastasis classification scheme [21].
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