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5 [ BEHEACESSMESFHREAA27 Vv 7D
ZhELHTE L BRI O ) R UTEEE L U TR F
B 16 4E - 18 ST Tirhhic. MRIOMEE 1L, H
ANESABIES, ARDREIAES, LRGREFEER £
F 4 OBHT -2 g T, ANBERERCE R X 53T
UHRT -2 LBEL, BITLLER ~AZBHCkT
HEEEEC LA RBECROK TR DL NS, &
fo, BARMEWMEORRS, MBELAREEFNDORTH
Fanry v OfER L ED LT EEOEMGILER
187 ARMIBLTWA. &, 20X 5 HEELIZTT,
TBENED X 5 itk L B20EBI RS,

2. ARWEFEKE—T0 b
HRMEFBEOAT T XBRRECTFERF B &
W, BT L D dboho Tevieds, AR TORBEIHRE I
XEIETHY, Lvd, BENERHE RLHERCH -
TD X5 ERENS, AREEFBECHTHEEORNY
TV, BERBEEYHITSEMT, EEOIA—F
AZT 4 L LT 1994 FEhbEEFE— 7 a b 2 —VHBA
IR BFOT v b a—1D #9405 DFER D, FRE
B A o bERER, BRI oRTRL, BT
LTChERMEL TR RRIIES R o7, i, 1RFEER
Bt 5 2 FERDETIRERD b NInh otz LT, 4%
iy, MYCNI4iE, 1pLOH, Shimada N EF S
LCw ZhbOFREZTCHEFTI NI nba—n
TH B #9805 DXk BAE L L iy, EEMOSEMSIES
Lo, INSSIKHEWTRREEAZEE L. ¥, Fill2r
UCHefiab@mEi L e L, SbrBFEH3 LT
i, EERERLEE DV FOREREI VN T LR E
DOFER, 200345 A TOEGNL3S0OFILD L&D, &4
FERIL #9405 L BB BT, 98% & BIFTHY, HH3 1L
FEREOREC L 5 FHANDOFEIDD bR o 2”.

3, FLIRHEIFEICH T 2AFAEOEE

LR EIEE L, stage 4S XRVTIE, FOKREHNRE
BEETHHZ LD, TOMNBEBROMASIL, FTHRH
TofR B MR IR T B A BHEER O 7 7 o —FkiciziE
ELWEESTRWEEZ D, WMNKENEARIC KT 5
1985 FE D5 2003 F ¥ CIIGHE 2B LI ALUE R F EE

Bl 82 BT 35\~ C 85% b7z B 70 FlAS stage 1, 2, 48 FEHI
T, MYCN BIEGILHT 02 FTH Y, 98% MIEHEE T
Hote, FEOXIFT, BEELIAOLTH > 85
FIDORFEE DI EIEIERER & FHROBIRTIL, 98% WAERFL
TWBH I END, £FHAEFELBHAICR TEEEY
Bbler o7V HIBERFER IR T 0 b a— 1Ok
B, B 2, 3 ¥ CoOIRBRBEMMEFE KT S
{LEREOFEC I B TFHREANDEENDRDONE -0 Z
EPLILEMREFEEIC B B IREO EHITER O o i
BAFCBD— ARG Ch v, (LEEEE, K
BBHEHAET LI ERTETHS EELRLES

4, IJNBSGITHBITBE - hRU R IBHC T BERERETIE
WAE, MRFEORMSE L LT, International Neuro-
blastoma Risk Group (INRG) 3\ ~Clk, YRERETOBE GRS
iz X % staging D AR BRI 5 ELTW3BY (G&1).
Z DO THW BTV 5 IDRF (Image Defined Risk Factors)
v, RFTEMEFEOEMCH L, BEHATR»LFHRD Y
A7 EHEL, WHFRE L CHEERA L 00EHRD 2
TEDLDONEHET B-HOEED Th 5. Lkt
FMCHERRBREZITIBE, £ROEHIOFELZHRD 5
[FOEEE | #RETHONTOENT, 2—u v 0%
Hig%k L RIBFIEIC X b Surgical Risk Factor (SRF) & L CHRIE
Ehi? 2005 FrE I hica —a o N ORI R
FOFER XL, FHETEETH - 72 719 Bl BT wEE
FFEREF D 5 B, 3526 (49%) I\~ T SRF BNFEH bR
TWw5b, Fie, BHIFHE L THEE2RALS1I8FI05 b
451 (8.7%) WiREREIHERRDIcH, 155 1D SRF Bk
Pl I\~ T3 27 Bl (17.4%), 363 Fld SRF & Flic s\~ C
18 f (5.0%) WABHESARD bR, WMErFHCER I
SRF BHEBIC B\ TR A PHEDBE N E -7 L
25 T, SRF BHEFIC 3\ TII MBS BHE SN R4 T 5 TEE
EREL, oBE, WRMEEREAEIRL, BEOHE D
TR THHEPT ORI THSH LEIND. ZOFRIED
WCEBRC IDRF % RETHEMESFIED VU A 7 5B D
ANB I EHRESHT S, #2C, BENLTLE
B > CERIBI I 1T 5 HEFEREIRF AL 1T 5 /2, INBSG
TR BATEMEFEEFC IDRF2EH L, T0F
WHERFMT Ao &y, MHRESFEE - FEFcT 5

1 INRGSS (International Neuroblastoma Risk Group Staging System)

Stage

L1 Locoregional tumor not involving vital structures as defined by the list of Image Defined Risk Factors (IDRF CEZFI N AEE
s e NN

L2 Locoregional tumor with presence of one or more Image Defined Risk Factors (1 % B LA k@ IDRF ¥ H 3 5 RFTHEEE)

M Distant metastatic disease (except Stage Ms) GEFBIEEF] (Stage Ms #& <))

Ms Metastatic disease confined to skin and/or liver and/or bone marrow (B, BF, BHRE LioEmRIES )
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Artery Vein
Contact flattened
9,
(< 5< (visible fumen)
Mo iDEe Mo IDARF

Vein

Partial encasement
{contact = 50%)

flattened
{no visible lumen)

Total
encasement

Ym%!

IDRF

K1 IDRFfjEHue

IR L T, ENERAECER I B ciBE (total encasement), H 5\ Y, BIREECYEFU EES i BT T
7854 (contact = 50%) % encased(+) & LT IDRF (5, BHREFEOFERE LB CE b BE T m\WBE 1 contact(+) & LT
IDRF &M, Fi, BIRCBEL T, BECEEIRT, ABENSSHTRETE R4 (no visible lumen) 7% encased(+) & L T IDRF

BtE, WENEETE 584811, contact(+) & L T IDRF &k,

R BF3E [IDRF (Image Defined Risk Factors) 1230 & F
WEEHA DR EHFT > MEFEE Y 2 7 BHOBREWE) &
[IDRF (Image Defined Risk Factors) 12353 < FR4f5:8 i Hs
DPTE & BFEMNCBE 25D BRI & 5 MESFES
BV =2 B3 258 NAEERER) kT, R
MRFEOIEE T A RET HBEC IDRF ZFH\ T Y 22
FE AT, FIRELTRETHHEHE L.

%3, IDRFIZBA$ 541 K54 vicBIL T, INRG D
Zwu =2 b+ & LT [Guidelines for Imaging and Staging of
Neuroblastic Tumors: Consensus Report from the International
Neuroblastoma Risk Group Project] &\~ 3 SiSIaFEgR S iz 2.
Kb Y = 7 BRI 510 % IDRF DHES, < O
XEBEC LT 50, FroixdEEL R MERCHT
HYIEHEEIY, encased THILIDRF B, T oMoOHEE
Tt yes THIULIDRF BBt &L 95, MEWXT % contact,
encased DH|EFHEERT V= —= (K1: W11, 12 X9
Ry 2RRT5. Thebb, BRCEL T, mE M
At EECERY BT c8E (otal encasement), %
5L, BIREREOFEULERGCE ) BEh O eBs
(contact = 50%) % encased(+) & L CIDRFBH & L, &
IREBEOEEARE L rEFC) BEhThinnEaix
contact(+) & L CTIDRFEH L T5. %, BIRCELT
13, BERECEEINT, ABESN OSSN TRE TE G E
(no visible lumen) 7% encased(+) & L CIDRF B TH Y,
AfERFETE 58451, contact(+) & LT IDRFEMH L4
5. KRRV 2 7 Bk T B BRKRPIZEC s T, IDRFIC

EST, 1) WEAFERBESCOWT, 2) —HBwHFER
HAFTA v (REBEMEFE), 3) EBF A V5 (v, 4)
Second look operation DG & F A FF 4 v gD\ TD4
HEHCBEL TRHEEY 1 M4 v 2R LTV 5.

I FREHESFEORK

1. BEAFBHEWRMETHEFE O ba—)

AP BT rERBETHEFEC KT 5 LENTHE
o b a—n3, 1985 FEDEAEWEPME S b a—n
(JANB85) £ LT, BB OEELY Y 2 vRESWTHBAR
N MEF L UCQIIER B giRE Y o 2 vic &
D, 1 XL EORWE O © 5 FEFEFEITH 75%, HH
IV T, 5 FEEREFERIL 4% & UTORTIcBIT 5 14858
AR B U TER I EED RN E L . 1980 £R 1
MYCNBIEFHEBABR N R TFERERAFTH S L4, #ER
Rictodic, 1991 FEDHET 7 v b 22— (JANB91) Tii,
ETEFAOFRTH MYCN BETHEIELL, RbERE
BEWEOWRERER E¥ BIRL T, BEIOBEEEKRY
BHAT, vV T oy PECTIOEL ECEIBLE
Fliexf LT, 2 7 — v B LI A LSRR L L.
Fh, TOISHhbh, FHEECCEHRREBELES KEL
FEFERTREE ot & D, BALFEERCRIEN
L RFTBEHRBHE Y BT L, BREREEL L CHRARS
BEHE L ZOER, MYCN BIBES OBEREL,
MYCN FEBIBES £ 131, RED v TRELRHR,
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JANBS5 & JANBOL £ TiL, & & A KRB ETR
Do CThbOBERYEE AT, 1998 Fdk
¥ NFoFu b a—i (JANBSS) Tik, 1) MYCNIEIED
BB 53, AR, JANBIL © MYCN HiERE~
DAZEFFE (91A3) HHEAK L L7 98A3 4% 05 6 2 —
AMEST$ 5. 2) MYCN JRIIE O 3 ksl laBiE s
B K BSEEE I Thv. REREFELTHTIN
72, 20034E9 A ¥ COBBIEFNL 47HITH Y, T4 1L,
127 BT 2 SEAETFERD 71%, 3 EEFERN 52% LM%
FRIBHFTH-72, BHO7 v 0—7 v TORERIIH
Tu7e\W ', JANBSS, 91, 98 #E U C 1AL LB 4
B ABMREEEY TR (SCTH) 21081 & Z 1T
B (SCT-) 127610 SFEFRL, SCT+ (51%) &x LT
SCT- (41%) EEFEI (P<0.05) BHMBEBHEIAEDTH-
Fo b S RITRE R A T s b 19, i MYCN HEIERHIC 351
Tit, SCT DERMIVRI . SCT+ B & SCT-BiX, 5
VELART 4 TIIRNDT, FEFIDSA T AR T
WB D L, BB, S ORENL, WERE T
EfELavbae—2 L TCHRMBRBEE TL > TWHid5Hh
25, BERER L oo T\ 5 EE 2.

2. JNBSG LB 35 ) R 7 HZFER OIERRAER
CDX A, EIEHETD 1985 Eonb OLEHRBLDOE

BRI T 5 SRR, T OB

BWTEEBEHCOT 2 & bRWERL BT 58, B

BRIZ S A 7 ADD - I E[RRHESS, 7o b a2 — @Bl

Bt m, BWERA#RE Y AT 2 DEBHIT T4 Thoie

B EOME DY, EENEEREARCHE L Cr ol

RFE s bIE BRI T D, £ T, MEFELE

BPAET LT —revi—%db, WRABLY v LE

hIEEZEHC N S v AV —v a7 LY —F REREL T

Lk v 2 - E iz L &ERNEKRTH D INBSG Lk

WTETD X 572 o DERKREBR ATl 7.

1) TETHEFRICH LERETRT 2SO BEES
KE(EHEZRIGBEZIETITI BAETE (BESA
3% delayed local treatment) DR HASE 11 AAEEFRRER |

By EEEBEETH 1T EOMREFERZ R L

T, B A SRS R OB K& b s = O A

LB EN AR LB Y RT3, BITEEE LT

D HVEHEEE B O A KB LR R B E X # T

175 1ot GRIERFTERYE {delayed local therapy} & FEE) @

WM &SR T S

GIE . R A LEEE & LT CPA/VCR/THP/CDDP 225

mHLVYXVvEES a-20®E5 L, BFREMBAERE

% BEF L7 L-PAM/VP-16/CBDCA D KEBILERIEOH &

iz, SMEHEERER OCBSHRER AT 5.

2) TE) R HRFEICK T 2 EENEEEED R

2 1 AHEEPREER |

B : Children’s Oncology Group ¥ A 7 ZHRICTH Y = 7
EHEENRS LU E I8RO MEFEERL C L
T, FREACEEE LSRR, BRENBMARBEEE
B Lo BB K m bR, RO R %
AT 5 & OREW L BERFHET 5.
G EMEE ALY & LT CPA/VCR/THP/CDDP 78 5
BV A VEIord 2 —ADREDWE, SNEHERERT
BREABEEY 20or 1 a—RABIMLA-H, BFREMEMR
% B LTz L-PAM/VP-16/CBDCA DKL EER O
WA ERE R T 5. i L, AF—v3, BE#hS547TH
Lk, MYCNHBIEZRL, FTEARESE 77 v —7 12
BAL T, AB(LEFEE+BREMBHBBEREYTHT,
b CEMEACERELRL L O 4 v i 12— 231k
Bk e LCGBINL THETT 5

1) OERFABRCEL T, BRE 7\ ~T 2005 4
11 B BERKRBE G E Licds, PD EGILRER T [H4E
B, SO 106E ET, HERD bRk, —B, &
gk L n ok, BERZEN LICER, BEEMCE T
RN Fd e okl L CHFECELREOEERNL FE
LCWieZ &dvbhyvote. 2 C, BHEEE, MRBERR
L B IEERERDS, 2011E5 AL 0EBER, #
FHTHD. 2) OEKRRBCEL T, Y9L)LELH
BT2007 3 A DLEHERBI N, 2009 F 2 ACEHK
T, 201242 AR CEB KT Ui, MIERIE, 20124F
DEEFS, RO, BANRIK - DAESERBESTY
HREFETH5.

BV ABCBTARECEBNIEEO M ¥y 713,
GD2 FifEE VI REBETHSD. COGD I A —TILE
WT, BYAZECRLTGOD2RME+FIL2 +vF s AV
Bz X A ERERIC S W TERN R EBEDRIREINT
W5 SIOPEN I\~ Th, BHEORMA GD-2 Hifkic
BT, BRHREBESRELE 5. EIfFAOWER SN
DETHBR, S, FLOHY =7 B+ HERER
D GD2PEROEANREEFECTH 5.

3. ERERETHEFEICEITDNAEAEOES
ETHREFEC R 5 ARHEEECBEL QIR Y v
REREOFELYED TUHT LIH— L RBEIELRT
Winus, b kb L EFEEREREE CABIRS T OE
BN, TABREAEZRATHSHI %L, HERLE
RTOLBIFEECEECHS. i, BEOUKRES
X, ERTROBERVRITBERYE SRR E T
DSELEH (CR) PRBRETH B O, Thé bABTFERK
I s ABEEEORERX VL, BRORMME Y BE
L, EEESBOEEL D LTEEEY ), M
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FRABHOVEOBEBBEEIFAEL TS Ik (KCR) &n
S5HETHDH. CREOHMEFERERMENT WA LT HDIX
Hasse IZ & % CCSG 25 O#it5 ', La Quaglia 12 X % Memo-
rial Sloan-Kettering Cancer Center (MSKCC) 75 O # &2
BB D, FIHHE T Tsuchida iz X % JANB-85 BF5ED 5
DY, Kuroda iz X HENKEERE v 2 —hbo#
E2REB. —F, £FbEIBABARFCRTHHRET
i3, EERESMSERCE W CERITE 22 EER
B OmMERBEETALISCLTEREL, Vv oiES AEE
BEBELRVI T T Y v I TRl ED, iR
HEMRT 5 0 AETIT-ER, RIIERENETD
BERE oL nh o EMELTWAY, ks
ERWTLEFH LIRS AEFNE AR I 5B
PR RREE 21T » T & 724y, 1985 0D 2003 £ % TIo
A HE L KRE NI S T2 EER (1D
B ESI 41 Blie s CTRBROABIERE L T4 & OBRK
THERHA (196D LIEERBEFA (226 CHFEEXR
DY, Fio, stage 3, 4 DETES G241 wR-Th, K
REONABTIRE L FH L OBERER T, G
(11 B LFEeTMHEA QLAN) CBEERRD 0.
W TIHESIEE RIS T, X i bRk
BRI I NIchdciiinl, LA, EESEHAIRL
THEBECEHBEY > KEFEE A BIRT 58T
HofciwbBbbT, A LELBEATFEOEY
BdThotc b ELBY.

ik & RFTHABEA LT, -0 RIS
BT, Fie, fiTRBE & WA RS BRI B
LTCLEHETH S, Kuroda Hid stage 3, 4 DHEFTHEIFE
¢ L C Intensive Operation & 10 Gy ~ 15 Gy Dt sh RS %
BITL, BIFaFBEEE W EHELTWB2,. —F,
Simon B X 1 F LI kD stage 4 DIEGIX L TEMBIC
MIBG v v FIZTCHBHETH 2 RITEFEB R LT 36 Gy
~40 Gy DRFTRHBERH BT LcER, it
G L ZERMEORFRTERXELIENTELC E2R
HLTWB?, fiihRH & EIBEODRICONTTH S
25, T, BRI RE 10 Gy 2MEARE D 30 Gy
IRIFE LW EEPNTWS. hBHEOFI AL L TIF
B 1 [ETHEL 2 &b DT EI RS RBR IIEERH
1r AMBRL TS CL0BERANDEH L EE LOEH
IR ENBEFLRS. 7, BRFELTL, MNED
Ba, AR—2E, BELLVEEY TS ICERTE
BEMESIBETHY, PR OEEN LRI
Ll WOBMELZDLNE?. i, MEFBEDY v
BB S L 5 hBRROSVEBTOSE, itRHD
FAMEREE L F ORBREWER L &5, AR LY
VR IZABWI ERBEIRTVWS. AMKFILR T
¥, 1F LA kD INSS stage 3, 4 DEFTHEFBR L TiE

1985 £ X h—B L BEFE & LTERK X 2 HFN
TV, BRI, REH ) SR T e
PRIEF @ second look operation ZJEfT L C &7z, T DR, B
UG X b EEAREATRE CANE, RACE S
TkET, BEHIRET->Th, FTEMERBESC L
D EBAWATRIREDE 2 bhicBa, BREEOESE
eErBBRE L. Totk, R, EFEMThn
i, 930Gy (BAIE LT 1.5Gy %220 E) DEMNHEEER
Sinz TEHBEE A S KE(CFRELRT > THRELYH
TEL, ¥, BEEESBTHIVE KAEEERSE M
Z THIE DALSRE A HAT LT E LY. 1994 L&D stage
4EFICTEREEB SR Uiz 10 fIOBEEE BB\ T 461
PEELTCWSSH, BRERERNRECEREBERTHS.
RN MmE A 5> KBLFEEER, C05b 76l
T Lichds, WATES, JFEMITEACRS W TEREEART
BIRICEREYRD o To. BATOMR—ETHREET =

b a— DB AR LSRR ) v oREERE
TERATH IR WCEEHBE OB RERE L Iz icieRe LD
RAEZEOa v Fe— L XBHFTHDEEE X, i, ER
RO Y o —A 8D TEZIEE, RECEFIE
ERETHY, BRI T OB OLFERE T
BI5NFEIBTEIRNELELLNS.

DED X5 iEE»D, INBSG KR 5EE BETM
BFEBNT 5EERBIC BT, BEE D quality
control ZHi— T B DIHBHERE Y 1 V5 1 v HERL,
FiELERORB L KD T 5.

IV RRRY Y= TRIEBORIBICE T 143
FEDEKE

v ARIEB (2004 4E 3 A DIRE) W RAE L ChMAFE T
BEFTRERNL, 2008 FE 3 A T 16 BIFEEL, D
5bH 6, A LB REAE L7 EF 13 flic it L T2 DR E
LEMERHTHERTERE LY. FHsy ArD 5K
7o BE TR stage 4 DFEFID 8 Fl L ETERA L L R
Bl ¥, BRIEBCOWTCE, BZREAORERE
TAPIMRER I h Ted, T b OFFEA stage 1 53 1,
stage 2A 28 1 Pl E BIAR R & T, RFEEIL 2 BIAHE
fRc 1A BERTAHY, TOMIBIBEREFH CTh-k. B
TEVGEFRDN S GlH B0, EEIFELIENLISO L - AFE
Lizv, i, o BEELTE, WWihd R VMA,
HVA DWW 3 NEEERL Tz, Brodeur
SR X 2 EMESME T, aneuploid TH - 7= type 1 D
FEALAFTH oo, B2 ETBRARER IS 4 I
type 1 23 3 T type 2A 25 1 Bl TH - #z. Type 2B DIFEH,
©F ) MYCN HEIBR B - 7RIS 6 D 1 GIOHTH >
7o, FOffiic MYCN 2MEE#8 L T\~ %5 MYCN gain DFEFI%
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FEBIO D 1 BlIcEBdte. & DEERI9 &S T 8 i type 2A
ThHote. ThbOEREGEERESFEOKRENLD, 1341
BT A v AMRIEDEEZOWTHER LTl 1 EE%
FCIRBOM - ERAR VT, 6 ABKEENH -
o EREL, 13FILEs, K VMA, HVA DWFhrg
A ABEEYTREL TRl EMLEELER, <2
BT I TR, 67 ARCER I W EBbh
BIEFID, 8FIFTEL, 6Flik down staging T /b2E R EE
DHBENIL D - TR B D EF 2L bi. type2A D5
Bl AR E S, 65 A A THR I TORMEAR
HTh 5.

v AR HREFEOBKRG L BHEC ED X 5
5L e BEETHIDIE, v ARIEBICRE L ES
(67 AU R S hER) &= A MTEEOER (=
AEFIERED 6 » A LB IR S h - EH T FH#E T
i X v Brodeur 53 ¥HAIRERES]) % Brodeur 448 & Fa pRH #A
B L THBE L T, FORER, type 1 DEFNIL, <A
WIEEBA L Twie, —7, type 2A SEBIDE|& 28 < A
RIEBR I B & i 3T (19% — 62%) WH D, type 2A
FEGIDERRFY, ~ A TR b~ T = 2 RIEE T,
stage 4 FEG DE & 2N B NS HEIN LT te (50% — 88%).
T ABITRHEO T — 2% v AR AE (MS positive
cases), © AEMEBRFSAERE (MS negative cases), ¥ ARFDL
£ (Non screened cases) 01 CEMEESELHE L TA
fobZh, v AFERFOKRES % Hd T type 1 FEB
13, w AR, REIhSEESABIR (89% — 31%)
LT, e, vARTRAO - ZRZZRE, ~ A K
HHEf L AEOERE OGN FRIRD A, ik,
type 2A DE[EIY, © ARZBRE 1 59% W LT A KRIEH
BE2% LIZIERUEEEED T\, ShbORBITER
HHEET DL, 1. = ARRBADOKIS & 5D T type
1 EFIDS, < AKIEB T, AP BEBRERLTHEAX
NAENENEL LTS, 20 v ATERIN TV type
2A FEFI, < ARIEETH, FRECRBWGCETRIIT
REEINDEEIENL TW5. 3. ABRFEMCIERI R
TR, v AFERBIT type 1 LHIEZ AT EEA
12 type 2A DI IRDHICHFIEL, < AKRIEBIZEB T,
FD L5 IEAD type 2A OMfAEIRAC B L T, F
REFICIX, type 2A OMEFTREF & U CHIZE & 1L 5 ATEEME S
HhHrLEZLRI

- ARIEBEGIA AT, L/ LR E 2
R, 64 A A TREINTWEY, AP ER
BT AL ARTRRBFRTHY, BETHLENL-
TEFIBFEL T E—HT, KBELCWEHE, FEE
TETEM & L THEAI R TOWIERANN—E, §Fh T
AN DD, F0X 5 EAOFHRIIE, < AXER
LizbE2ZbNB. 4%, %< O~ ARIEERER OBRK G

EBUERTOBRILETH .

vV #&bhUiC

AR RV 54 % COMBEIFEICH T 2 BRR O a5 B
3, BEEMAKEL S THBE TRz b, L
DLUERD, THET, wARZ Y —=v 7 OREEY
EUARHREFEOBEC LT EERETHEFEOE
BRZLTH, AL LEBREROBR Y L - T
Mofel b2, RATF 4 F—FOHEBEEN LI TN
o tel &b, FOERCHRENRGE NBER 2T
P LT Ted o fe. S, INBSG BV AERIRRAR S
RO B A O MRS ORI U OB, RO, b
FYAV—YaFA ) b—FERERMCREL TN E
NEENSD.
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Abstract

Pediatric cancers have the heterogeneity of biology. In order to select the optimal treatment
according to the degree of malignancy, it is essential to accurately identify any biology associated with the
prognosis. The translational research for pediatric cancer using the method of molecular biology by the
clinician will result in the tailor-made treatment. In this manuscript, we will introduce the analysis of
prognostic factors in neuroblastomas, and the establishment for Dendritic cell-based immunotherapy for
neuroblastomas.
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Abstract  Purpose: In the International Neuroblastoma Risk Group (INRG) classification
system, stage 4s was changed into stage MS in children less than 18 months of age. Stage
MS is defined as a metastatic disease with skin, liver and bone marrow, similar to INSS stage
4s. To evaluate the outcome of stage 4s cases in patients 12 months of age and over and to
determine the appropriate treatment strategy.

Method: We performed a retrospective review of 3834 patients registered with the Japanese
Society of Pediatric Oncology and Japanese Society of Pediatric Surgeons between 1980
and 1998.

Results: The rates of stage 4s patients were 10.7%, 6.3% and 3.3% in patients of <11 months
of age, from >12 to <17 months of age, >18 months of age, respectively. The 5 year event-
free survival rates were 89.4%, 100% and 53.1%, respectively. The rates of MYCN amplifica~
tion and unfavourable histology were smaller in stage 4s groups than stage 4 groups in all
ages.

Conclusion: In the children 12 months of age and older, stage 4s cases are markedly different
from stage 4 cases in regard to the clinical features and prognosis. The prognosis of stage 4s
cases from =12 to <17 months of age is excellent. The concept of stage MS appears to be
appropriate.

© 2012 Elsevier Ltd. All rights reserved.
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1. Introduction

Neuroblastoma is the most common extra cranial solid
tumour in childhood. The prognosis of the disease is lar-
gely dependent on the age of the child and the extension
of the tumour at diagnosis. In general, the prognosis for
neuroblastoma in infants is much more favourable than
in older children. Stage 4s neuroblastoma, first described
by Evans, is a special metastatic disease for patients <12-
months-old associated with a favourable prognosis.'?
Although these patients have wide metastatic disease, they
have a favourable prognosis and also have high rates of a
spontaneous regression. The stage 4s neuroblastoma is
defined as an infant <I2-months-old with metastases
restricted to the liver, skin, and/or bone marrow, in which
the primary tumour is localised (stage 1 or 2).

Recently, the International Neuroblastoma Risk
Group (INRG) classification system was developed in
order to establish a consensus approach for pre-treatment
risk stratification. The new International Neuroblastoma
Risk Group Staging System (INRGSS) was developed
for the INRG.>* To classify neuroblastoma patients by
INRG classification system, we used the criteria of INRG
stage, age, histological category, grade of tumour differen-
tiation, MYCN status, 11q aberrations and tumour cell
ploidy. In this INRG system, stage 4s changes to stage
MS in children <18 months old. Stage MS is defined as a
metastatic disease with special features, similar to TNSS
stage 4s, although there is no restriction regarding the size
of the primary tumour. The metastases are restricted to the
skin, liver and bone marrow. Age is not a component of
the definition of stage MS.>* Therefore, stage MS includes
children aged from more than 12 months to less than
18 months of age. Conventionally, an age of > 12 months
has been the reference point for decisions for stage 4 neu-
roblastoma. Recently, an age cutoff of 18 months was pro-
posed in a large-scale research study.®

The present study was undertaken to clarify how high
the frequency of the stage 4s cases of >12 months and
to clarify whether the prognosis is excellent or not for
a decision-appropriate treatment strategy. This is the
first report of stage 4s neuroblastoma in patients
> 12 months of age.

2. Patients and method

A retrospective review of 3834 patients with neuro-
blastoma was performed. The patients were registered
with the Committee of Neuroblastoma in the Japanese
Society of Pediatric Oncology and Japanese Society of
Pediatric Surgeons between 1980 and 1998.

The patients were divided into three groups: <11-
months of age, >12 to <17-months of age and >18-
months of age.

From these three groups, we extracted the cases suited
for stage 4s. The cases of metastasis were limited to the

skin, liver or bone marrow. The primary tumours were
observed within the tumour capsule (C;) or outside the
tumour capsule but not beyond the midline (C,) and
without contra lateral regional lymph node, in other
words, the tumour of stage 3 was omitted. The maximum
diameter of the primary tumours is less than 10 cm. In
infancy, the stage 4s definition excluded bone marrow
metastasis with more than 10% tumour cell infiltration.
However, in this study, the ratio of the infiltration
tumour cells is not considered in the stage 4s cases
>12 months old. Thereafter, we examined the frequency
of these extracted cases and compared the clinical feature
and prognosis of stage 4 with those of 4s cases.

The stage 4s cases <12 months old were given either six
cycles of the low-dose regimen, consisted of a low-dose of
cyclophosphamide and vincristine over a 2-week period to
shrink the tumour, followed by surgical resection. Stage 4
cases were treated with intensive chemotherapy consisting
of cyclophosphamide and pirarubicin, cisplatin, vincristine
or etoposide. Infants less than 12-months old were treated
with reduced dosages. After 1992, many cases, especially
cases with M YCN amplification, received high-dose chemo-
therapy with stem cell transplantation.

Amplification of the MYCN had been studied in chil-
dren with those tumours since 1990 in JAPAN.

The histology of the primary tumour was mandatory
to allow diagnosis of the neuroblastoma according to
the International Neuroblastoma Pathology Classifica-
tion, with the central review system by the Committee
of Japanese Pediatric Tumor Pathology since 1994.

2.1. Statistical analysis

The Kaplan and Meier product limit methods were
used to estimate the event-free survival (EFS) and the
over-all survival (OS). The EFS calculated from diagno-
sis to the first event; relapse, progression or death
(exception of other reason death). OS is calculated from
diagnosis to death, excluded other reason death.
Because the number of the events of each group was
very small, we omitted the other reason death not to
make bias. The Cox proportional hazards model was
used to estimate the hazard ratios (HRs) and 95% con-
fidence intervals {CI).The exact test from the permuta-
tion of the log-rank statistic was used to compare the
EFS or OS probabilities between subgroups of patients.
Differences between the two groups in categorical data
were analysed by means of Fisher’s exact probability
test or the chi-square test. Two-sided P-values under
0.05 were considered as significant.

3. Results

The rates of stage 4s patients were 10.7%, 6.3% and
3.3% in patients <11-months of age, 12-17 months of
age, and > 18 months of age, respectively.
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Stage 4s patients frequently present even at
12 months of age and older, although their frequency
decreases with age. Since 1985, the high numbers of
patients under 11 months of age is the reason why cases
detected by screening are included. However, there is no
difference in the frequency of patients detected by
screening between stage 4 and 4s groups (Table 1).

The rates of MYCN amplified stage 4s patients were
3.7%, 0% and 0% in those >11 months of age, 12-17-
months of age and >18 months of age, respectively.
The rates of MYCN amplified patients were smaller in
the stage 4s groups than in the stage 4 groups in each
group (P < 0.001, P =0.04 and P <0.001, respectively).
Similarly, the rates of patients with unfavourable
histology were smaller in the stage 4s groups than in
the stage 4 groups. However, the difference in the fre-
quency of patients with unfavourable histology between
the two stage groups was not significant in those 12-17-
months of age, because of the small number of patients.

The stage 4s patients displayed a lower mean serum
LDH value than the stage 4 patients in each group
(Table 1).

In stage 4s patients <11-months old, observation and
surgery alone were 6.2% and 6.9%, respectively. Infants
less than 12-months old were treated with a different pro-
tocol between stage 4s and 4 group. Those stage 4s
patients received less dose chemotherapy than stage 4.
Patients >12-months of age with stage 4s and 4 tumour
received the same induction chemotherapy and most of
them received surgical resection. The other hand, the
number of patients who received high-dose chemother-
apy with stem cell transplantation were smalier in the
stage 4s groups than in the stage 4 groups in each age cat-
egory (P = 0.002 and P = 0.017, respectively), for patients
<11 months of age and 12-17-months of age. All patients
<11-months of age who received high dose chemother-
apy have tumours with MYCN amplification. There
are no patients who received surgical resection only or

Table 1
Characteristics of patients with INSS stage 4 or stage 4s neuroblastoma.
<llm 12-17m <I8m
No. Y% P No. % P No. % P
Patients Total 2579 252 1003
Stage 4s 275 10.7 16 6.3 33 33
Stage 4 294 11.4 73 29.0 523 52.1
Screening Stage 4s 174 63.2
Stage 4 154 52.4 0.173
MNA/no-MNA Stage 4s 8/206 3.7 0/9 0 0/32 0
Stage 4 30/156 16.1 <0.001 18/36 25 0.04 68/186 26.8 <0.001
UFH/FH Stage 4s 4/95 53 0/5 0 4/23 14.8
Stage 4 11/78 12.4 0.014 8/16 333 0.129 78/97 44.6 0.003
LDH(U/L) (mean level) Stage 4s 6724 441.4 675.5
Stage 4 1483.8 <0.001 4755.6 <0.001 2316.4 0.019
Therapy
Observation Stage 4s 17 6.2 0 0 0 0
Surgery alone 19 6.9 1 6.2 0 0
Chemo-tsurgery 239 86.9 15 93.8 33 100
Radiation 13 4.7 4 25 13 39.3
HDT with SCT 4 1.5 0 0 5 152
Observation Stage 4 0 0 0 0 0 0
Surgery alone 8 2.7 0 0 0 0
Chemo-tsurgery 286 97.3 0.002 73 100 0.017 512 97.9 0.136
Radiation 90 30.6 23 31.5 162 31
HDT with SCT 19 6.4 20 27.4 142 27.2
Outcome
Alive Stage 4s 258 93.8 15 93.8 17 51.5
Dead of disease 9 33 0 0 12 36.4
Therapic death 5 1.8 0 0 2 6.1
Other reason death 1 04 0 0 0 0
Unknown 2 0.7 1 6.2 2 6.1
Alive Stage 4 215 73.1 19 26 112 21.4
Dead of disease 39 13.3 44 60.3 351 67.1
Therapic death 15 5.1 9 12.3 36 7.5
Other reason death 3 1 0 0 6 1.1
Unknown 22 7.5 1 14 15 2.9

Abbreviations: MNA, MYCN amplification; UFH, unfavorable histology; FH, favorable histology; HDT, high dose therapy; SCT, stem cell

transplantation.
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