5. 4
5

BB AR A
4. 1 $5ER (Day8~Day3s)

* Day8 UJ?%?EZ%B BUTAALTIES N, YO TFERS DIIEBIC 1ER S EICER

INET,

* CNS status 4% CNS2 DFE, &ED TIT HBRL T E 30,

WL LIBDELEX

> TREERGHZBERTSE, OERONL > F—Iz5HIIMN, b5 —D@NDEET,
TOERIDFEREHTTOT, BECLTIFEN,

21

H

4

1y ik

HX & &

45 @ 7
1112 13 14 18
10,19 20 21 22 23

Zhw 8 3
58: 2905‘/0‘7/2'7 i

FO@NERI DT E = N5 H T

TOOR (4H) TY

138




5. 4. 2 5% (Day36~Day42)

5. 4. 3 E - EHEA

- FHOWE, EH, PIESFRELERE, ZOXR—JRIFEHSZS Y,
o 5EIPALFELZEHE. AWROAY O—)VRY L TESIZATTEET,

22

139




5. b EfEEAEEB
5. 5. 1 #54EH (Day8~Day28)

. Day8 OFEREAEBTAALTES N, MEOTFERERILEBNC 1 B S s
TNET,
* CNS status 7% CNS2 * CNS3 D&, BRED TIT HBIRL T F XN,

5. 5. 2 #H51EH (Day29~Day42)

. L

3 E - IR
3EBML TN,

23

140




5. 6 HFEARE REME- R
5. 6. 1 w&E

. A TFOEMRE Day43 LG ER LB A AN LT ISV, BARHE B 7% Dayd3 DBE
AN OBELS D ER A
o KBREOESIE nd EAHLTLIEEN,

5. 6. 2 ik

5L 4

© BERRICEDE TANHEEIREL XY,
- SEREMEISETHORE, RO EEEHROER] LD HTEIZFRTF v /2,
SRR IE OB IERIOEEPIEEEDO S TEELIHBIF oy JEANTIEEN,

24

141




5. 7 BHBRbREEA
5. 7. 1 #E5#H# (Dayl~Dayl2)

* Dayl OFEREGHEZANTSHZET, EORSHIZABNICRRTINET,

5. 7. 2 #54EH (Dayl3~Day21)

5. 7. 3 BWE - TR
© 6. 4. 3BBALTIES N,

25

142




5. 8 EHM(bEEB
5. 8. 1 #51EH (Dayl~Day8)

. Dayl DFEEEAEBTAA LT EE N, MEOTERS BIZEBIC 1 AR SI0ET
nET,
5. 8. 2 MTXIEE - LV 5%

5. 8. 3 & TR
- 5. 4. 3EBHELTIKEEN,

26

143




5. 9 BlimbiE REE - R
5. 9. 1 BlARF HREME

o BRIVNIGE 1B REAL, AEIVMNUGEE 2 2EEREALTIEE N,
« RBC OHTIiZ ZHEELIEE W, BAE mms TT,

© RREOBEE nd EAHLTEE N,

« AT, BREIOWTHE. BRATHEMEERLTIEEN,

5."_9. 2 YhEEd “tﬁﬁ{g

. RBREOBA nd EAH LTSN,
« RBC OHTZ ZHEELZE N, B mmd T,

21

144




5. 9. 3 WIFUKRTHE HEM

s BRI AR EA L. ARER NS o M ATHE R AL T IS N,
« RBC OWHFZZHELEEI N, BT mmsd TY,
. EBEOBE nd EAH LTSN,

5. 9. 4 il

© BERIUCEDE TANHENRILL £,

- SEREMETRBETHORS, LD IEEREMROTHE] L0, HTRESHAITFz v I 2,
BEPIEOBRRETOREPEEEOH TIEESHEIC, S 5ITIRRP LR L /5

BIAROZREEEICTF v V2 ANTLEE N,

28

145




5. 10 AEBR (LG - BREEAM - MR TH, 2THS%)
5. 10. 1 01

. Grade0 DA, BHZANTHBELSD 0 A,

5. 10. 2 02

29

146




5. 10. 3 D3

5. 10. 4 ZOMOFEFEER

. EOMOBEESE 4 FELERE UIIBE. AROAY O—VRY LTS BIANTEET,
- FPHISND Graded DIEMPEEME, FIFTFHII NN Grade?2,3,4 DIEMIBEEENFE L 72
& BPEEESREE o TSN, BlIRTD F Il 11 1% CHES EE W,

30

147




5. 11 &bt e

5. 13. 1 HERAFEELEES

WRREE LS, £T5 5y —£TEBRICTIHEEBEALUET, mhesld. EkE
AIETIAT o ot - 55— 2BAIT Shuttle AN L, T—F%EH, T—I 2 ¥—FT
USB AF 4 7 &R LT EEN, 20, T—F 1> &—Tid Shuttle DETE ZEIRI L. #% CRF
E U TsBefe OHEMSEMER VD UET,

5. 13. 2 EESRELZEE

BEATEE LI 5, 5%ty —E THECCoEE BB LET, Sy — i
UWESERSHT BT A b« NAT— REREL, BABLETOT, 2OEE USB AF
4 7 EH LN SEICBIEL T a0,

31

148




5. 12 AHEHEHHEE '
Jobka—h [11. 1) KBEESNBERHOHHFEFRVRELHGITLEL
BDEY, £T, UTOEE T, HEOEEZ B3R BT - BFEE) hoR

RLTLIEEN,

5. 14. 1 Zoba—)b[11. 1. 1) KRESN-EEEZIRELEES
o BB KR 72 ReFCIN
BEFSOFBENHAL TS 72 FHLURICANTT—F 2R EL T ES
V. BEBIEIHRDEDICT—I ¥ —E BT TIERLIFE Y,

32

149




+ TUATRERE @ 15 HEA
—RIEERIT oI, I OICFHIZRE L TBRU < EIN, k&G EF
—DHRBEDHDETN, TANLEI N, ANKE, BEHHALD 15 H
DINICT =427 —ETRELTIEEWN, RERIIHRODICT—4
T —ETEBHCTIMWMIEIN,  RIBEOBRIE, Bk T8 o
R—VIAEFROFE JHm<Z 3N,

5. 14. 2 Joba—)b [11. 1. 2] CHESN-EEHESATELBS
- BEIRE 15 PN
FREOEEZRBE EFA—DARTY, 552 T8RRI N,

33

150




6. Shuttle DIET A

6. 1 [Shuttle] DT
A VEEOKRTRY &7 Y7952 ET[Shuttlell g TLUET,

FLEE D0

6. 2 USB AT 47 DRERD

« Windows98SE D&
IHATO—5T, [Shuttle]l D RSATOT7A AL 2E7Y v 7L, MOAL (FERISROH

L) ZBRUET, USB AF A4 TDT THREBL TWRWI EEHERELTMS, HRER-
TLEEWN,

* Windows2000,XP D&
CHERDONV AL DI AT IN— GBETAATVAET) N6, IN—=Ro 720503 h

BT 71az270v LT, TN AREESTET,

USB ;’c«@ﬁ TN E:“r‘)‘;-f;{ I“:-»r:'i EEEkLEY

EDAYE—Y ﬁ\ﬁﬁé’htc_c‘:%ﬁ@;ﬁbt{&‘ [Shuttle] 2 ZHl> T 20,

() USB AT 4 7THRDT—5 PR 2FHEIL. TDEEA EPRERREMD HFHETYT, USB
AT 4 7 OEEB D IITMOOER ZH > TIHELET LI BEINEL 7,

34

151



7. ZOMIFERICHES TOBRR

7.

1 NRAT—ROEHE

[Shuttle]iZBNT, NAT— R, BA, =03, HERE2ETL2ESEHTIREE
DFERERS>TNET,

NAT— REERBBROTF—& 2B% T 2R, U EANT HHEROZVE=%
IR E5 Z LIS HTENT TT 80 NAT— ERESHICRB I N 2 LR X
NIBE, FDNRAT— REFER U2 TOEKRRBRT— 713, £<EEEORNbDE
2o TLENET,

F— 8 OYE i BV HHL

i BRODIEZHICLST, F—IBRS LSRRI, F—I RS A S
NEBEOA Y L—UPHNENET, COMIIER. T >y —E Tk L TES
LD BEVKLET,
w7y TF— b, CRCTT AL, BEAY X MRETE] EWokED Ay
T-UAMET, OB, BRT—S LR TIEHE EE N,

[Shuttle] DY/ &
[Shuttle]id CRF fZs &S AL DT, [Shuttlel 2 XNz E D ZHETE W,
H—MRINEHEITE. BR. Ty —FTTEHE TSN,

USB AF 4 7 DHEITDONT

[Shuttle](USB AT« 7)DHIZIE, FHRRBRT —& DA% TRE8RE T 7 1 U HME
SINTOETA, N5 OEEPLHIERIIHHTITHIRWT T &0, [Shuttle] AL L7z <
2D ET,

35

152




8.

8.

NS TN a—Fa

1 F=FBANTERNGS

» A VEET TAHL Tid/a< K] 2B RUTWSARBERH D ET, —FA1 >
BEICRD, TAK 28R TIESWY,

HEERICT—5 DANI AAHBAL /58
CEBICT I —ETITEELEE N, I, FEESRE - GREEOMHIH
RIZATET, BTEERBROZELTBREILEE N,

BIERTERNEE

EFEEOA—NEZELZZOMID ST, A VEEOEEEEPICRIBEL
TWRWES, BHFOREBWNY T o 0— RENTWRWATREERDH D ET,
Satellite B4 IHHEREIET T - TEHTNEEHIFRIIH D TEATLE]
END A - INFREINENGE, BIO PC ZFERL TSN,

RENEKT 550
CREREEET URETIEN Tty — K OBHRISRIZGEE. AT RUADEE
D TNBEDIEE LT — Lino IR H D £Y . BERELD. A—NVT RV R
BIHRLEE N, (A=NVT RLADSHREES> THSHE, BIEREDOHER « 25
EEBEHFICBNT, STETER> TUEINT PR S NTVETS)

Satellite HVEB T E /WG S

KRR ERICEORET 71 IVIREHE U= wReENH D £7,
F— Y —FTEATERLTZE N,

36

153




VI. WFERRDOTITICET 5 —REK

154



=t
[ZHwh

RREKA | MXIA VA FERTES =) A=Y | HIEE
Matsubara | A multidisciplinary treatment | Bone Marrow | 35(8) 763-6 | 2005
H, Makimoto | strategy that includes | Transplant.
A, et al. high-dose chemotherapy for
metastatic retinoblastoma
without CNS involvement.
B B | BSATRMRIED R AR | F25% | 131-7 | 2005
Progress in |8 &
Medicine
BA %, | EARBETASARRRIEC | RA D TE|HF3E | 92-4 | 2005
BR EB, | BT AmEtsl H2E/NERA | BTERR 35
KFIBA
A %, | PNRBSBORSARRRE | ATIESE B 47% | 47-52 | 2005
B EBA, | ~OBISIEK 75
KFIEA

165



V. BFEERROTIITY - Bl

156



Bone Marrow Transplantation (2005) 35, 763-766
© 2005 Nature Publishing Group Al rights reserved 0268-3369/05 $30.00

www.nature.com/bmt

A multidisciplinary treatment strategy that includes high-dose
chemotherapy for metastatic retinoblastoma without CNS involvement

H Matsubara', A Makimoto!, T Higa', H Kawamoto!, S Sakiyama!, A Hosono!, ] Takayama’,
Y Takaue?, S Murayama®, M Sumi®, A Kaneko* and M Ohira!

! Pediatric Oncology Division, National Cancer Center Hospital, Tokyo, Japan; *Hematopoietic Stem Cell Transplantation Division,
National Cancer Center Hospital, Tokyo, Japan, > Radiation Oncology Division, National Cancer Center Hospital, Tokyo, Japan,; and
4Ophthalmology Division, National Cancer Center Hospital, Tokyo, Japan

Summary:

The prognosis of patients with metastatic retinoblastoma
is poor with conventional chemotherapy and radiation.
Since retinoblastoma is highly chemosensitive, dose-
escalation of chemotherapeutic agents with stem cell
support should be promising. We report our experience
with high-dose chemotherapy (HDC) and autologous stem
cell transplantation (SCT) in patients with metastatic
retinoblastoma. Five patients with metastatic retinoblas-
toma underwent HDC with autologous SCT following
conventional chemotherapy and local radiation therapy.
Stem cells (bone marrow in four and peripheral blood stem
cells in one) were collected after marrow involvement was
cleared. Melphalan was a key drug in all patients, and was
administered in combination with other agents such as
cisplatin, cyclophosphamide, carboplatin or thiotepa.
Three patients are currently alive disease-free at 113,
107 and 38 months, respectively, from the time of SCT.
They had no central nervous system (CNS) involvement.
The two patients who died of disease had CNS involve-
ment. No long-term sequelae of HDC have been noted.
Our treatment strategy using HDC appears to be effective
for treating metastatic retinoblastoma without CNS
involvement.

Bone Marrow Transplantation (2005) 35, 763-766.
doi:10.1038/sj.bmt.1704882
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Retinoblastoma, the most common ocular malignancy in
childhood, develops in infants, and the incidence is one in
16000020000 births in Japan.! Many therapeutic mod-
alities have been employed, and retinoblastoma has become
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one of the curable pediatric solid tumors. Nevertheless, the
prognosis of extraocular retinoblastoma with metastasis to
bone/bone marrow (BM) or the central nervous system
(CNS) remains very poor.> Such high-risk populations
include involvement of the cut end of the optic nerve,
extrascleral spread into the orbit, lymphatic or hematogenous
dissemination, CNS involvement and trilateral retinoblasto-
ma. The overall occurrence of extraocular retinoblastoma
was 4.8% of all patients at an institution.® Since retinoblas-
toma is highly chemosensitive, a treatment strategy that
includes the dose-escalation of chemotherapeutic agents and
stem cell support should be promising. We treated five
patients with metastatic retinoblastoma using high-dose
chemotherapy (HDC) followed by autologous stem cell
transplantation (SCT), and three patients are currently alive
and disease-free. Although our experience is very limited, our
experience suggests the feasibility of a prospective study.

Patients and methods

Five patients received HDC for extraocular retinoblastoma
between March 1986 and November 2000 at the National
Cancer Center Hospital of Japan (NCCH), and the data
reported reflect the last patient contact as of January 2004.
All patients originally were treated with radiation therapy
and/or enucleation for intraocular disease at NCCH. The
clinical characteristics of the patients are described in
Table 1. After completion of the inmitial series of local
ophthalmic therapies in NCCH, four of the five patients
developed metastatic recurrence, as reported elsewhere.*$
Only one patient had BM metastasis at the initial diagnosis.
Staging studies included computed tomography and
magnetic resonance imaging of orbits and brain, histo-
pathologic evaluation of BM aspiration and cytologic
examination of cerebrospinal fluid (CSF). All patients were
classified as having stage III/IV disease by the grading
system of Grabowski and Abramson.” After the diagnosis
of metastatic diseases was established, all patients were
treated with conventional chemotherapy with or without
radiotherapy and surgical enucleation (Table 2). Systemic
chemotherapy included courses of vincristine, cyclophos-
phamide and doxorubicin with or without cisplatin
alternating with cisplatin and cyclophosphamide, or
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