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i & e A7 Tt %iﬂﬁﬁb\t&) It 35 L OVER B AT BE
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MiE - & | 160mg/m¥/day 4y 2 AL
(R7TEE - | 14 ARA4E S, 14 ARMARED 28 B& L1 7
MAEICEED H
T LD ELTHRDIRT,
A RZ A4 | 1) Matthay KK, et al.: Treatment of high-risk
D AR LG neuroblastoma with intensive chemotherapy,
radiotherapy, autologous bone marrow
transplantation, and 13-cis-retinoic acid.
Children's Cancer Group. N Engl J Med 341 (16):
1165-73, 1999.
2) Matthay KK, et al.: Long-term results for
children with high-risk neuroblastoma treated on
a randomized trial of myeloablative therapy
followed by 13-cis-retinoic acid: a children's
oncology group study. J Clin Oncol 27 (7):
1007-13, 2009.
fifi
A RZA National Cancer Institute (NCI): Clinical trials
V4 (PDQ®); Phase 11l Randomized Study of Induction

Chemotherapy With or Without Filgrastim (G-CSF)
Followed By Surgery, Myeloablative Therapy, and
Radiotherapy With Isotretinoin With or Without
Monoclonal Antibody Ch14.18 in Patients With
High-Risk Neuroblastoma
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V4 (PDQ®); Randomized Study of Standard Induction
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Followed by Myeloablative Autologous Stem Cell
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Isotretinoin in Pediatric Patients With High-Risk
Neuroblastoma
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1) 2013 4F 12 HWF 4T PubMed TO Y A7 X v 7 72 STHRIR R & 4T - 7o/ R ()
&% @ neuroblastoma, 13-cis-retinoic acid. isotretinoin, clinical trials). 21 4 3¢
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N R V22 ML D W TR X I2HEE L 72 B IR 3B ) OV % o B ST ik & B &
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1) Villablanca JG., et al. Phase | trial of 13-cis-retinoic acid in children with
neuroblastoma following bone marrow transplantation. J Clin Oncol 13: 894-901,
1995

(W] /NIR AR 2EFR 2 5 52 & L 7= 13-cis-retinoic acid (LA T 13-cRA) D% 1
FHFER

(k5] 2-12 % Dk 2 il R 51 {5

(7] BREBERIC 13-cRA Ofk A MBS (14 A M5, 14 A FIKREE)
ATV, RKMHHE (MTD), M, KW Ehse 2 574 L 7=, 13-cRA % 100mg/m?/
A (2 p#EE) oML, HERSESE (DLT) AHETL5FE T, &K
200mg/m?/ H £ T &I 5 A7 P a—/b,

[# %] MTD:160mg/m%/ H . 72 DLT Z& A /L3 7 AMJE TdHh - 72, MIEF D
B — 7 fEIX 7.443uM T, b7 7fHIX 4.0£2.8uM TH o 7=,

2) Khan AA., et al. Pharmacokinetic studies of 13-cis-retinoic acid in pediatric
patients with neuroblastoma following bone marrow transplantation. Cancer
Chemother Pharmacol 39: 34-41, 1996

[BE22] 13-cRA % I MEKBR (SCHR 1)) D3P EhHE O FE Rl i,

[#5 5] 1 H# 5 & 100-200mg/m?/ H TO &' — 7 M5 1% 4.9-8.9uM, T
WL 1.0-5.8 B, MTD T& % 160mg/m?/ H T D2 v°— 2 I 1 1 5 1%
7.2+/-5.3uM,

3) Matthay KK., et al . Treatmant of High-Risk Neuroblastoma with Intensive
Chemotherapy, Radiotherapy, Autologous Bone Marrow Transplantation, and
13-cis-Retinoic Acid. N Engl J Med 341: 1165-1173, 1999
— & [E NCI Neuroblastoma Treatment PDQ @ 5| F 3Tk

[#£ZL] Children’s Cancer Group (CCG)IZ & » TAT 4L 7= 5 MUAH Bif J7 154 i I 4 2
fbibigakBk (RCT), CCG-3891 #Hk,

[kF5:] 1~18 5k D HEST P 0% 25 i £ 5

(7] REALFRIEL LA RFHBIORE & @ H oL IED RCT (1st
randomization) & . TE SNTALFFREFTLITAREHBMEE TRIC, WED
AT N 2 WHRHE Z R RIC 13-cRA OF G IER G E L © RCT (2nd
randomization) 2317417z, 13-cRA D5 5% 160mg/m*/ H 4y 2 RO &5
T, 14 HEEEL 14 B3 28 HAZ 1A 7 e LT A7 LVEEIN
7o MEGGREAGE B 1% 34FEHE A X MMEfFER (EFS)




[fEHR] 13-cRAICBI L T, &5/ (130 f5) TIEEGEE (128 f) 1T~ 34
EFS WNBIF T o712, (4646% vs 29+5%, P=0.027), FEAFNES A & 5 A T=JEFNIC
B L CIE—HET 13-cCRA BREHE SN TV DRI EITA LN TV, Grade3~4
DML UCHTEESE EH 2%, BFEE 2%, HIFEE 2%, KERE 2%, KYE
12%\rmw/uy@ﬁAmu“1%ﬁnmeA%%5%$’kW\fzf%%fcm

(] 13-cRA IZLARIESCBML ICHEITHI TR VWEF I wfﬁﬁf%é
- JBHEE L ¥ A 1 2nd randomization

1st Randomization 2nd Randomization
Surgery
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" A n, . @ Myeloablative therapy
,é? .é? ‘{J@ g}b ‘{J?-' + autologous bone 13-cis-
< < G G G marrow transplantation retinoic acid
P
= s oy
& & &
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retinoic acid

Bone marrow
harvest

Initial Chemotherapy Continuation Therapy

Chemotherapy

Figure 1. Treatment Regimens.
The conditioning regimen for autologous bone marrow transplantation consisted of carboplatin, etoposide, melphalan, and total-
body irradiation. Details of the chemotherapy regimens are given in the Methods section.

s FIEOFIEIZE D 57 13-cRA IXFA I TH - 7=,

1.0 Chemothearapy, 13-cis-retinoic acid
—— Transplantation, 13-cis-retinoic acid
= Chemotharapy, no 13-cis-ratinoic acid

0.8 —— Transplantation, no 13-cis-retinoic acid

e

Probability of Event-free Survival

0.0 f f f f f f
1] 1 2 3 4 b G 7

Years after Second Randomization

4) Matthay KK, et al . Long-Term Results for Children with High-Risk Neuroblastoma
Treated on a Randomized Trial of Myeloablative Therapy Followed by
13-cis-Retinoic Acid: A Children’s Oncology Group Study. J Clin Oncol 27:
1007-1013, 2009




— K [E NCI Neuroblastoma Treatment PDQ @ 5| F 3Tk
[BE2] CCG-3891 ikl ( LGk 3)) ODRMTHICHOWVWTHRFI LI D,
[#i2R] 13-cRA 5T 54 0S DEN A LN TV D, BIHEIC 13-cRA & 5
L7 CROEHFRB5FEOSBELNLTVND,

1.00
=
B 0.75
S £
=
& T 0.50+ BMT, cis-RA
=)
- BMT, no cis-RA
i
g 0.25- CC, cis-RA
Ll
CC, no cis-RA
T T T T T T T
0 2 4 6 8 10 12 14
Time Since Second Random Assignment (years)
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BMT, no cis-RA
CC, cis-RA

Overall Survival
(probability)

=

]

en
|

CC, no cis-RA

0 ] 4 B 8 10 12 14
Time Since Second Random Assignment (years)

5) Kohler A, et al . A randomized Trial of 13-Cis Retinoic Acid in Children with
Advanced Neuroblastoma after High-Dose Therapy. Br J Cancer 83: 1124-1127, 2000
[WE] 5, “AF— AXAS v E@T 7V H, JNVTx— AUz—T
TR =0 AT UENEOEITHIRIFNE 175 5] (1989-1997 4F) Zxtg L L

TAThh 7= 13-cRA O _H 5 M MEVE 24 b F e i B,

[%4:] Stage3. 4 OHEFTHIRRIFIEHE,

[T KRELFRIEZIZ 13-cCRA K GHEL 77 B R A i L T 5, 13-cRA
1% 0.75mg/kg = 1 H 1 [EIFE ARG Uiz, 1BFIL 4 FREIEHERT 5 £ THkse
Iz,

[#5]3 4 EFS 1X 13-cCRAIC L D FEIT A B 2o 72, (37% 13-cRA Vs 42%
placebo) ZaMICBEI L T : Z 05 ETIXHEMIZIH< ., Dryskin 0 ER, &
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Figure 1 EFS by treatment for all patients
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MICH-GCP #HLO R RBRIC DWW TIid, TOFRET LI &,

(2) Peer-reviewed journal D#aGn, A ¥ « 7 U v REORERW

1) Wager LM, et al. New Therapeutic Targets for the Treatment of High-Risk
Neuroblastoma. J. Cell. Biochem. 107: 46-57, 2009

[(BEZE] = U 27 #EFEIC DT BUEEAT 1 O BRIREER-C . BBl EEAIC
WTEEDTWD, ZORNTLF /A FRHAIZHONTHETWDES TIE
CCG-3891 il (ZE MK 3)) NME SN TLRE, &Y A7 ik IFEIZx 35
REALFIRIER D 13-cCRA DR GITFEEBR E Lo TWDH LI TWND, TD
WREGHTOITITEO T EE L, HURNREBEORBRNPEETH D LR
RTWNWD, 5% OFE L LT 13-cRA DREMO & S5 Al (anti-GD2
antibody <° histone deacetylase inhibitor SAHA) & O OFfH TORKERBRBIITHOH
Tk Y., E£7- Fenretinide 72 &, XV ZIRDBHIFHFTE L LT/ 4 FRA OB R
EITLTWAHZ EBBRENTWD,

2) Maris JM, et al. Neuroblastoma. Lancet 369: 2106-20, 2007
(2] R FEICc O W TE b Ea—, LF /A FEFNIZHONTE
SIFHBRSEATWARWA | 13-cRA [THEMEDEWIROMFFTE HWETH Y
m U AT MRIFEORBICEE THDL LB XN TND,

3) Reynolds CP, et al. Differentiating Agents in Pediatric Malignancies: Retinoids in
Neuroblastoma. Curr Oncol Rep 2: 511-8, 2000
[E] m Y 27 R EEICHT DT ) A RRAIOHRIZONTE LD
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Bk, 13-cRA IZEAL THEEMICIBE RSN T WD, LR SEER O R R BR O fk B>
5 H &% E . High-Dose Pulse 13-cCRA O %0, ATRA & O R i, 5 AH
B CCG-3891 (BB LML 3)) IOV THRRENTWD, TIEICHOWTILLE
ORIEN R DL KREDDEBREIZEO HLb 23, Grade3 L EIX 2%D A TH Y
%213, RERELZR/NRICT272DICEKN B EZRT, OBlceEX I v
E%@D\%ﬂﬂ%ﬁ%#é_k%hﬁﬁﬁkbf@wfm

13-cRA 13 7 v & AL LGB THUNRAFIR E KT 2 B D R ST 23,
13-cCRA TG L7 WIBE 1T 2V, REALTFIRIERIZ I3-CRADBANTH o722
L aE UL, RIS R EILFRIER IS O 22 OJR K Z2 B I LTS R A
BONAARERDH L, FOILD 1oL LTE/ V7 —FAHEEZHNS G
DRHD, FlloTr e —F L L THMREEEED LT 24 B/(AITHD
Fenretinide 73& ¥ . JAEEER TIX 13-cRA EHIIEO MR IEEMARIZ T L T8 %)
ENBEONTHDL, 207 7a—F TED EWEFS S 6N 25 0aklid 5
T U ML BB A VL E TH D,

(3) %&ﬂiﬁf\@*ﬂjﬁﬁﬁ%fﬁf& L COREHEART

<A D HFEH
1) Nelson Textbook of Pedlatrlcs, 19th edition
fm& : Kliegman RM, Behrman RE, Jenson HB, Stanton BF
Saunders

p.1753-1757 Neuroblastoma: /& U A 7 fffR I EIC %} 9~ SRR R, T b bHE
RS AR ER O REAFRIE S BEBEE ORI E LT, 13-cRA 2L 5
BRICED EFERPIDICEHBET L ENRHMINTND

2) Principles and Practice of Pediatric Oncology, 6th edition
MW : Pizzo PA, Poplack DG
Lippincott Williams & Wilkins

p.886-922 Neuroblastoma: & U A 7 #3635 KREALFRIE L BER
T OWUNRFIETIC R LT, 2B 1) IZFESWT 13-cRA D T FH#ER
TO MTD NABRIEZEOMNE - HETH Y | %iﬁ 3) IZEESWT, FIIHH
ABRICB W THEME - HETO 13-cRA 57 ZEFS O EizoZe o7
eI TVWD

3) Neuroblastoma (Pediatric Oncology)
#m# : Nai-Kong V. Cheung, Susan L. Cohn
Springer
p243-256 Differentiation and Retinoids :
p249-250 13-cis-retinoic acid :
CCG D 28 | D IR FEHEHTME D FRREIFEME 2 %f 52 & L 100mg/m?/day @ 13-cRA %
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B LB AR ClL 2 IS RN B D, T 0T L g, ok
FhlERzEE, DER, DEOBRA, fEKL, &MY 27Uk Y FiJETH -7,
PR LEIEIZ % LT 13-cRA DR %15 2 72 D121 5~10puM D FEHFIR RN M E T
b5, FHIBHSGOBEICE T 5% 1 MRE Tl MTD i% 160mg/m?/day T dose
limiting toxity (X& 7V > 7 AMAETH - 7=, MIEFOE— 7 fHIT 7.4+3uM T,
k7 7 fEIL 4.0£2.8uM TH > 7=,

13-cRA & ALL-trans retinoic acid (ATRA) & OEEZO BT/ STV 72N
25, BRIRAVICHS B AL 2 HEHN G B TITMR I O cell line (2xt 3 2 BT A 7257
B EAZ LRI BV TIE 13-cRA 23 ATRA LV HEENTE Y, £72 MYCN
BIETORBEZMZHF LA 55, 13-cRA X Retinoic acid S &I x4
HREENTLE D, BEEMENTIESEWEREELZSGEOND LD ThD,
13-cCRA O F U A 7 iR IENEBF BT 5 T X LAk phase IR 23T TH
h . CCG-3891 (Ciik 3)) T (160mg/m?/day 4y 2 2 WM+ 5 L 2 HRIKHE A 6
A7) ALFRIER I FIEGEO A LR WIEFICK LR N S 70 2 &2
BREATWD,

% D —J57C 1989 #2446 F - 7= European NB Study Group (ENSG) & K &A{b 4
FEAER A TR 2 A5 T AT R ZE IR (2 %9 %5 13-cRA (0.75mg/kg/day 4 FH % 7=
IZFH T 5 £ THkRE) O T & AMbiiigilk (SR 5)) Tid 13-cRA ORI
IR N o T,

INSOFRERNOLHEREIE L LT 13-cRA ZH W 2 5A11E+ 5y 70 i i
NULETHDH I ENrRInTz,

4) Evience-Based Pediatric Oncology second edition
fW& : Pinkerton R, Shankar AG, Matthay K
Blackwell Publishing

p93-114 Neuroblastoma

p97-98 Minimal residual disease

REFFEELZITWVWCR L RoTBETHLHENALLND Z LT, KELF
WIETHIHT Z PR WBUNRTFRE D FIEZ "B T 5, 13-cCRA A K&
L FRIER DBFEITIHBWTEFS Z#d#E L2 L CCG-3891 (XLHR3)) OF—4 %
H e RTW D,

£ 72 ENSG 22 b0 (SLHK5)) 26 S ITIEHETITSR N E LRV &k
NTW5D,

%72 CCG & ENSG DFRDBEVWDOJRK L LTHEZLND B DL LT 13-cRA
L BMERE 28 ENSG TIZBWZ ERZE T 5TV 5,

COG (I 8U7E 13-cRA O F HBAtaR I 2 L 0 B T\ b, BITHU/NREWRE %
b 72 < 3 % 7= ® 12 European HR-ESIOP trial & COG trial TiX 13-cRA |Z anti-GD;
ik s REALTFRERICT VX ML TR T 288217 -> T\ 5 (B35 30k
6))
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<HARIZBUT D HBESE>

1) B R IEE 7 SETE 3 R

Mt o HARERRIEE 72

RITLA: p.529-530 % 2 il

COG trial D# (B 3CHL6)) 5| H L. MEFRIEIZEIT S 13-cRA. $1L GD,
Puis, IL-2, JERIER~ 7 v 7y —van=—filRF OB AEEIC TR EZ K
BIHLZ L BRPETIEIRAR TOHL Z EREHINTVD,

(4) & IMBEOBEITA R T4 ~OFEHIR D

<WIZBTDHHA T A &>

1) >kI[® National Cancer Institute (NCI)
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