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B VAV TREFHSATELETH Y, REM
BALFEREI L MR OREIILETH S (R
1). F7:, PCRER FISHEEAWT, R2IIR
T &) WA BREN R R EEREDS X U
EEEFERET S L THESHORBEZED
FREESEICED B L REBEBRET) 2 &b
WEE L o T &I,

ARBIROBEZENSER, RABLK LR
B, French-American-British (FAB) 53388 & U#
WHO Sl EoThrdhd. AR ¥V SEDS

ELH WHO 2T Z LAMERNTH Y,
HAETIR EARESESNEEREESERES
AERE L 72 /h R 25 R B EE Mg H
WHNG. NRY VIR 0% TRV F VY
Y>SEE(NHL) TH Y, BATH 0%% L5
FakEy) VoBIRFEBICENT, BEAERTITA
B OBEREICEINS ("4, & - )
BBOBE" OESR).

C. IR IR &

NBEENADBIEL, PABILL-T—ED
BEEH2H0DOEBERHEZVAT, KhoES
EXAPLRELBLIERLEL, o, BER
o) v HEBCERER LRI THEL R
BTHELD, TOBERROANLKRELYE
T2 LA THE. BALERY, &5
BOBTRERENS Z LEPR ., BEOHETE,
HEROER, BiBEL & OBEEEEIC X BER,
B BHOBAREDERIZLBER, BHLE
WSO EHER, RETERENSEZ EABW,
EBRBEENLERIIERTERS.
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F7-, ANRBIMFEB L OVNEY VSEOBRRKE
HEADZN L KIBIZELZ 2D DTIERWD,
AETREET S ("4, &l -V VRO ES
nE" ZR). '

D. RELZHLE

T RERREBENERELTo729 2T,
ERHCREESZMEL T2 FHUTS. AR
BEAATIE, BBO XD RBEREOEHL O
AR CERBALFE LIS WHER TR
EBEVFETLAHREH L0, BEOFER
MIOCTHLIIMRIICHZ, WECTICX A8
BEBOWRE, BV UF /5 2IlL2FEBORE
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BEETHL. BREFETRPIZAHVE

metaiodobenzylguanidine (MIBG) ¥ ¥ F 7" F 4 7%

HEIND., XD RERIC, BEEBOL

ARD L R—HB2FMzTy, EFERHn

THREBZNLBEZHZIT) . IRRETIEE
OREIIINZ, BE<—H—& &h53 NSE, AFP,
B-hCG &V ENBWMIERTHERBEIZ . W
BFEFPGEDLNIHEIIRFITISIVOE
ENUETH L. BRREIEHMERZOA LS
TERIC L AEBZLHETIT). BEERLES
BEOEE CIIMBRELHRE VITIRETH 5.

ANEBMFEB LOVNBY VoREETIX, AR
BAOBIRES X Y REORE L S E
UTH S (44, &M - Y v EBOEE 0ES
).
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2 &

43. NBHA

2

GD?@ﬁ%ﬂi@éysﬁﬁéawag@@@@%m@@@@@

A. RIEDHE

SRR, REBARCEERECHMETRE
WERHROEUEE T, WEMSFENRSE
PHTFEMENFHISHTH ), TLPBRY
SHRECHEL TS EEZ LN T WA, Shima-
da i, HHEABZORMLIBRELOBEIS
Shimada 948 (#1Z International Neuroblastoma
Pathology Classification System (INPC) 7338218
E] ML Zhid, DETRER & REER

BHEZMRLAFRFUETVTH 2.

B. IR K &

REFMIE LTIE, AROREMES M ELT
HITTRTHTEEND 5. # 65% D FRMEFE
T, TOMFHHOEIEHMERSRE, oM, HIR,
MaEe, BENZ EPFRIBMLTHSL. DM
SREERDREEN B L D FEMENS
oMb TEREHRRELEL, BREMT &

INRG 2H#if5 JRIBIEE B5 MYCN 11gq  DNA SRR ‘
stage F&(F) AFIU-— HEE BiE g5 ploidy UROI)—T
Li/Le GN maturing ;
’ GNB intermixed BEu2o !
[ GN maturing 5L BIE 22 :
GNB intermixed — : :
ERELTRT &Hb sUD !
L2 GN maturing =L EUZS *
<18 GNB intermixed HU :
ERLIRT &b hEU RO :
differentiating ", gg ) j
>18 poorly differentiated oy U R o .
undifferentiating :
HH sUR0 :
M <18 HU BBk EUZD
<12 HU —fB hEURD
12-18 L B Y Ao
<18 Hb SURAD
=18 SURY
MS 7L U BEUD
! <18 Hh gUXo
| &b BURD

B 1 International Neuroblastoma Risk Group (INRG) Classification

BXRerD SEAL 1 8,800 EFID T — 2 OB E R,

FEARBFIELTEELCEH, R BEEEDO MYCNIABELFOR

18, INPC 9%, ONA ploidy, 11 BReEE%, SORTEMKRL, BROPREF DY TIIN-T2RIFL THRHRL o588 Y

ROBBTHSB.
GN : ganglioneuroma, GNB : ganglioneuroblastoma
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T LI RTFRERFOEE, L, RERENRN
EYRE T AT L C DR R IES T TRy RIER
EEUEBHTHA.

FERE, BB AER, SWWEICLLES
FER (EEMEEREZ &), BERRICIHERC
SMEIND. BEICLHERL, EHEE BS
THRE, BREBERESR COFMERER, &
BRI ERIC X 5 Horner JERRE, HERIE
BelARBIC L oHREERE, £8EREL
THT AT I VRWERICX 2EME, VIP 5
BHI X 2TH, REESHEE, PHERA, XFE
fE7% £ % opsoclonus-myoclonus FEBER 2 &,
ERRIC L ZERIE, NEE, BEEPEZOLER
CIREHOERE, RTEELLEHTHA.

C. W, FPRETF

WRE O, kP50 TNM ER %2 o7 Inter-
national Neuroblastoma Staging System (INSS) 2%
BHINTELY, CREITEFICFHICLI2H
WEZ &L, EMRYT IV — 7 EREEE

Thol. TOEEH L, International Neurob-

lastoma Risk Group (INRG) task force i3, HE&#
WPERT RIS & o TH® & 1 5 FMEBREF (image-
defined risk factors : IDRF) % I Bk L 7= INRG
staging system ZIRBTBHIZE o7, Zhid, B
REIES: (L) & B IES (M) I 24 L9 R T,
L # IDRF DAL oTLL & 1212, M2 &%
DEBEEFEM b, ERFRBFLZEILONTE
JEHTRE 18 v AR OBBENER, T, BF
IZRBT 2 MS 2, ThENZH5L72bDTHA

(=1).

¥ 72, INRG task force 1, BB HE£FEL /-
8800 FEBID T — & DEENT % &2, FRARETL
LTEELRER, ", BESESKT D MYCN
ABIETFDOHENE, INPC 438, DNA ploidy, 11
FLREARE LR COETF MK L7 INRG classi-
fication system &M L7z (R 1).

NG 2 ODFTEDOFHEMIIOVTIIZTELRK 2,

3 ERBREINW,
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D. & & &

FHIC L AEHFOTEHMUOFEL, THIIF]
& BE OBRARK & u 4 ORGOEMFIIT
IR o BB ASIRE, L) 200ERLR
BEAHY, BB L 200 INRG VAT AXER
TNORREINET D TH 5.

BE, FHTRLREMES CIEWFNTRE
FRAFERILVEHENE L, 2D &) 2ER
D—EITERBET AL HFHESN TS, W
R FMOATHERSN, WRBRELLLL
T, BREEBERZOIIEFN, BBERTHIL
EEYBREDOEMI L o THAN— TV ENDTHE
AT,

RERESZTY, RTERVH > TRARER
bOWMOFRARETFZL), FHTEREICHD
LY FHRAREAT (L I MYCN PPABETFOH
18) D& B b DK 5 IRRGSHIRR/OHH L
HTHAHY, WIETIIREEITHE LM - MR
RYFER (FEHITEZR) KXo TRefli 2R
T2 e, BECHTEOGBIESICEL
I RERERIERIRE NG Z L 0% v,

BERMEEE IR LTS, BT, BUMRERE, K
WRIE LA G DR RENERPTOND. &
BEAFEL LT, cisplatin, doxorubicin,
etoposide, cyclophosphamide, vincristine @ #
20 3~S EEDORA T RIRLMAA G DE LA
HREEF RN THH. HROICATEREEL Y
AvDAVEYFARBONTELT, FHLK
MR RO T 5~7 a—ABEfTLLE. K
Children’s Cancer Group BE U F4 ¥V @ Ger-
man Society of Pediatric Oncology #* 5, melpha-
lan 2 L RBEYREZ 6FA L BREMEM
BT &L 2 EOREOEMMEIREN, HF
HIZHRAENT 5. HFRIEICBIT S 13-ds
VF /A VBOBEPRERBIEFRZYESED
L OEMHERBERVHE ST 5D, bIE
TIIRERTH 5.
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E.¥ &

1 1253 INRG classification 1, F#HOFH

POV T F N — TR L CERR L GERE

O HEGHE >0 »

A. IR IR &

B AR AR OBELFNICREL) 7201,

FOERIIZH THE. BEHOKTSE L TRE
DEE TIIIRERZEH & L OERYSHET 5. BE,
jem, SAED SR —TIROBEFREL, Sl
YL bd D, HRBEERA TR,
MREREEERASEBRT S, IR, REA, BBZ

43. INBHA

VA HETHD, BIFINL 5 ER/I NV ME
BEE, BEYRITHEBUL, BYRITT
~85%, RV A7 TE0~75%., BWY AW
50% K™ TH 5.

2953223259389 D

CIMRATEREROFERDEL TH D, MK
REOEBIIEAZ DRV LIRS,

B. " - RIEDMH, FREATF

7% 8 7538 13 R E @ Intergroup Rhabdomyosar-
coma Study Group (IRS) DRI 2 7 — ¥ 548 (&
3) BLUWH T V— THE TR PDVETEL

%3 MEIRAF—Y9%E (IRS pre-treatment TMN staging

classification)

stage |[RFESPAL (sites) T Size [N M
1 RE T1 or T2ja or b{NOC or N1 or Nx|MO
BES (BEERER)
WERATESS (BEBY. AUIIRRERR<)
BE
2 FERY - AOIIAR T1 or T2}a NO or Nx MO
0UR%
fE¥RE
fh (&3, %ARER Sh2-AIPIEE.
RORRN, SEMLE, BEERR<ARD
3 BERY - BIIIAR TtorT2la N1 MO
O b N1 or NO or Nx{MO
EERERR
ﬁi’, .
4 INRT T1 or T2|a or b|NO or N1 M1
1. BxER (T) T1: BHEPLICRER :
T2: BRBUABA CERZ - ABERICES
2. k&= (Size) a: BARBTBemMT
b: BABRTSEm2BAD
3. gy UNE (N NO : YV NEEBRL

NT: Y VRCEBSY @RICEREMR L)

Nx: EBOEEEFSH (&<{THGY VN HEBOEE
PR3 BRAT)
4. ERITH MO: BL
M1 BY

SAEBIOERY . BROBENRICED
HPPARF I IREMREEBLL.
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£ 4 ffiRsI—T794 (RS clinical grouping classification, post-surgical)

Clinical
Group
I BRSNS BRSNICIRBYES
a. BREFSZ/-EHBIIRE ‘
b. BRESF-EHEEAT (BEAEA T BABICRE
2L, WTNOBSELEEY V/ WICEBEROBL GERESEROTY
UV G E 3B L UBBZNRRAME ST 5)
I ARNDCERRSNI-BENEESRS

NENCEBEB/H0

b. $ERY U N\EICEBERDB T

a. UBRETIRICSEAMSNEEERS Y, IILREY M/ RICERESRDR0
ERBRET O, TAHEREFUOREY

c. Y VNEICEHEBERD, LHLYRERICHRBBNEREREROLIIRE
BUOSEY VNHICEBERDD

I AR ERER
. EROHIETT

BERERE SO%U\_I:GD“BﬁﬁB%’&B‘@ﬁ

v =i (Ah ABF ek

wwevm

R IBEHEE. L.K_‘J//\Eﬁ%t) %R
RIESEER. A B§7J<CPL5§%¥E]B@7D\T Zis
. PEEE BE B BEEsD

%D@#ﬁi% (BWEE, MERESUEARIET) ORENE
DOOHRPFRBLUBERRICLUHESH, DIBROTHEFHOBRICEEEShBL.

BwbohTwnsd., Bk International Society of
Pediatric Oncology (SIOP) 3£k & 2o THTo T
V% Malignant Mesenchymal Tumor (MMT) #%%
Th, AEORESEEEAL TS,
BRI, AMES L WP ER L FRET
THhb. RERUTIIRE, FHER, GHRE
BUNOERECFHEMSLC, MK, ABROTFHE
Bhbdv, REEIZ3OICKELSESINS.
RE! (embryonal), FEEHE (alveolar), ZHE
(pleomorphic) T 5. REEZFHENDL AL,
t(2;13) (q35;,q14) F 7=13 t(1;13) (p36;q14) Fetufhin
EARH LN, L EN PAX3-FKHR % 7243
PAX7-FKHR EBEFVHER I TS

C. )8 E &

%ﬁﬁ%@,t%@%%@%%ﬁ%bf%i?
5. KEIRSTHETIX, —HRFM & HsHmE
LI%T*&%%?&%%$ELT//7W&%
WEEEEBMT 5—F, BN MMT BIFE TidEY
FHEIZE VSR PEAL, BIREIEMEPEL
ELTHEROEHEEET 2 ERICHS. BE
BONTWBEEFRDT— ¥ Tid, IRSHFFEIR
SENTBY, bPETH IRS HEOREIEE
HTH5.
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a) HELEE

IRSHFFETIX, WEEZRY EE L —HNIC&e
B 5 EBEORRTH 5. —HIFAM CHE
BEOERBREHITCTERh o723, §H4~53—
A DEYBER I R EFEN (second-look
operation) & B#§7.

b) ﬁﬁ%ﬂ%ﬁ?iﬁ .

IRSAFZE T2, BMBICELRAATRELE
%Kﬂbfumﬁamcwwﬁﬁmweﬂfw
5. —F, —ENICEENERIhEE (RERET
IW—7D)ELTRE, MOFERERTF RE
B, BEEL DB WEY, BEHREEETLE
vy,

c) EYEE
WEI V=71 e FLEREIH LT, WMk
MEIEIILETH S, IRSHFR T, vincristine.
actinomycin D, cyclophosphamide DBt (VAC)
BEEMA, WEEbETI2~1a—ZfT)
EWBRETH B, FHRBIFHMICEEL—ED
B % T, vincristine, actinomycin D @ fif A
(VA RESHER SN D, BN O MMTRI FFRT
Gi VA |C ifosfamide I 2 72 IVA BRIEASHE—E
. IR DOFEIT, carboplatin % etopo-
side %ﬁﬁwf:(é#ﬁf\ﬂ*ié na.
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D. ¥ ##&

EREH0 5 EEFRII20~30%I1CEETY, B

@ BEmnE- U NE s

BY =0ty mEmA (ALL)

A. FRATF

TWTER O HIMEREL, 85, MR, AE, BSE
Ke U UYREEROEE, HBREE, RO
Er TV EL /MRS, FAB S, MRERF
BB, REZNRBRE, FRRAAROER, I
HhREs07) VMl BEaVFa( FREED
RE LAV, HLA B, FBREL Y, BRFFRS
BB o THHT R4 2ATF L, THEE
DOESHE (R 7 B B 0 WEBRE O KA M E Mg
B, FLREHALFRARES) FBREShTY
5.

INLOEFOY L, BEEOBMKELE Fin
2, BFRCELHHETELOTHY, »o
fDOEF L 3B L2 FREFTH L7720,
FRERERERIC BT 5 g L WERROEREIZLE
LIEFIBENRS, 161 LT, XENCIDED
Y27 HETIE, B 22 BEIBIRER 1~
9%, PODWERMEREL 50,000/l KiFETH Y,
FNLSEE I R 7 LHBT S NS,

ZEDL M ERBRAER S V— 7BV TH,
ELICOFREFEZHEAELEEABEDY
27 SEFERESN, BEVI AV DMBIIRD
ENTWEONRERTHE. —F, EHENLE
BLIAVOBREDFREATOLIOTHY, &F
DEBERBEICL o TFHETFLET 2ERIC
Hb. TORD, HEREOERLESL AT T
Y 2L BREOR LM OB IEEE L RE T

43. NEHA

e ROBANLEND.

299D P LD DI & DD

H5.

B. /8 & &

HRBERIZBWT, Wihd F4 Y Berlin-Frank-
furt-Munster (BEM) 7 V— 7 DERELV VX v i 5
A LTHEMBR S TWw3, ZRENORK
REBESNV—TBIPY) AL > TEIDE
WizdHbHH00, BBULREKD S5 OOEBRERD
bbb, Thbh, OEREARE OHEDOE
B, @OFEMETHE OFEMEA - BRLE
ik, OfEFRE, Thh, REEHBLL T2~
SEMEEING (K 2).

a) BIFEAEL

B ASER, BRI > CTREIEREL
EEBHEMRE~OF A—V2ER L, BHEk
DL HEVEHNOBAGOENER SIS, BITE
BARIVEVERBORS, vincristine 8 1 x5,
L-asparaginase # 3 BI&t 9 B#5= R L1z 4~6
BEO3HERERFERTHY, BY 2B
BWTRESKTY I IHFA ) U RERI L E®
MZ 5. ALL & T OEMBEARER THROT
EERET BBULETHS. BIBREATTOA N
1d prednisolone #E¥E TH 5 %%, dexamethasone
D) VEREAEY FIF, »OoPRAEERY
BLETBEREENTBY, EEREE) RS
OWIMPEMEREORER LD NN VY X 2E 2
TERORBILPLETSHS.
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SAEER) 1 2.3 4-6 8-10 24.36
BREASE | HMEOEE HITEE
VCR B-MP m"xp
YN PDN .
8 S (VCR, PDN, IT-MTX)
_________________ TMIX | e
+ FR#SE [EEREAE BaltE
=y 2 o VCR, DEX| B-MP .
DBk CY L-ASP, cY MERPBROA
(standard BFM) ARA-C DXR ARA-C
__________________________________ TMTX L ITMTX
+ + + +
=1
&Y 278 DNR VCR VCR VCR
Dk L-ASP MTX L-ASP
(augmented BFM) L.ASP

B2 ALLABOEXRSHE

BXRICHBNTIE, LWTHE BerlinFrankfurt-Munster BFM) S —T DB I AV #BXRE L TEBRIERSN TS, OEHRSE
AEE, QitBDEE QPIRGRTHHE OBEREA - B3RS, OHRER OS5 D0OBRERNSRY, REEHEBE 2~

SEFTHD,

VCR : vincristine, PSL : prednisolone, L-Asp . L-asparaginase, 6-MP : mercaptopurine, MTX : methotrexate, CY :
cyclophosphamide, Ara-C : cytarabine, DEX : dexamethasone, DXR : doxorubicin, DNR : daunorubicin, IT-MTX :

methotrexate SARRNIS S

b) HESHEE
TEERTERLICBE TR, EEERME
TAREELTWA 2, &6k REMFARR
2HFLT, BREOBWEHOMAGHLET
4~6 BROBBEDOIMEZ TS . cyclophos-
phamide, cytarabine, mercaptopurine @ 3 | f#f
RDRERNTH 5.

c) FRiFHR TR

BERANICIE, 1970 EROEERETHRIBOEA
W& PR MBEEREIEIR L T ALL DEFEHR
BRicmEL7z. UL, HBEREBEICE 2R
WEE, ME~OXE, KA ZEOBEDI:
0, WEHRBEHIAFERFRES & SR AL
BESEDO THEY ALL 2 EBE0EI A7 A
BOMIEREIN, PREAREEOLZVEETIE
methotrexate D KEFHEREE & BERIRGIZL -
T, PRMBBEREOEE% 5~ 10%KmHH T
ETWwa,
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d) BEBEA - BEbEE

ALL 0BREORRE LT, EXmMEOESR, B
IyRMRRE D (B8] ~DkE, GO MR OEER
ENEZLNTWA, —EHEOHEFEEL &

B, BEEMEARELHEORERZRYET

L TEARMEORB R X, BET S HIMRE
MERET 2 BHTHRY . EBICEY Z/BOA
BTEANRY MEFERORESED SNTVS,

e) MR :
methotrexate & mercaptopurine DK% 1~
SEMBRT 2OVRETHS. KETH, 0
2 FZHN 2 T prednisolone & vincristine D HFH H*
BAINTVEY, ZOEBEIIAL TRV

C. 8 - SHHE

EREREIT 20~25%, FRMEEMERIZ5~
10%, BEEMERIT 2~5%TH 5. AHEIL
2HFERL Lok L ARG L B, &

5l



o2

ERRERRELREDOIEL, RPUEFEIBLNLY
Mo, KEE, BE BFEHER, 2704 R
LB EMHERE, “RMFAL EOBRBBEOREN
BEERINTWVS.

D. ¥ #

B X 7B ALL O SEERETFRIR 8%,
BEYRIETH 0% TH b, 750, EREATR
BfI% Ph BB EOBE Y X 7 FICR
BE AU%KBEBTHLID, TOLH)BFTIEE—
ERPAOREENHHBEEIERENS. I,
BRALLIZWN LTI, BEREAROBE_EHY
DI REE N # RSB IC TR SN 2.
—7%, B—ER18» BULBR T AT
B%UETPEERAERELERTELI LMD,
BRETH> THEYBREOATHET HERICH
5.

& : BEHD ALL

BE, R TREFRROBRMERSORFKRENE
B &Hh, “Adolescent and Young Adult(AYA)"
oncology &\ ) I E R T AHIZE - 7.

& IZALL iBWT, MROBRKRHERE RAL
HHRETDHHMRAROMAIEEE %5 16~21
BMOEROBEILOVTRSNIBERIZLBEF
ROEVNEELVRES L, ZOFHME~DELD
RIBEFTHOREINE SN TN B,

HFRICHTD, ARERKHARS V—T DL
A EDEIRO BEM B DO RBRER RO RLVY
A LB TR I VERERELTED, K
AVI AV EDEGEMLERORAEBEDEL
i v, EREARE, HEORE, PHE
FERE, HER  BRRE ERERELVI—
BEOT7UY JEROBRNPEETHY, & ITK
ALV AV R WEER - BRARENEFE
DELICERL TR EZEZ N TW5,

B4 DEATIE, A7v4 F, vincristine, L-
asparaginase 7V/NR L YV 2 Y TREIEDN LA
mAHLKE, 7Y o420 L REH, KE
cytarabine i, T VF MV EEOFERIZNELY

43. INEHA

AV TERESINTWAS, X514 F, vincristine.
L-asparaginase i3, E#OEVERITETHAED
BBl PHMONTWARERTHD, b
DREFAIZ L o TEEROHE, BEEOET
BHRONLE—FT, EEREERKEEHEIEE,
BLUHBBERCEELEZ S L) huEEHED
BECEELTWAZ EEHELITHY, ARV
VA THBEINIBEN ALL BFTIt, ERE
ABEFBLUVEREABROBEREERTENS
WwWZeEbiifmohTna,

-2 ERIFUVIEE (NHL)

A. RHIETREF

ARNHLDEEALREEREICSE SN,
TOHBEIC L O THEATPEL, BB LIORER
HAZTH LIELEEFRCTRAEREZRD 5.
£ L b Ann Arbor TEICE o L ERFERNZ RS
2z, BIER StJude /NRHBED Murphy 5
FEBECHAVLORTWS, HERELT, ek
(ERIREPRIEE O & 5 T-LBL (T-lymphoblastic lym-
phoma) {3 Ann Arbor 548 T i3 stage I 72 2%,
Murphy M Tid stage L & %2 5. T AU AR
PERNOWNRENS L, BROB X7 1250
LThHaH. HiZ, HLE - BHER - BEESCEIC
WED & % BL(Burkitt lymphoma) & Ann Arbor
D TiL stage V7225, MM L-FREFLEZS
%2\ 72 Murphy D8 Tid stage M & %2 5. A&
BCIodmBEFRETTHEA, L CIBL
2B A PEREREIENFEAIERRTFTH 5.

B. & & &

CNRETOERNTOBRKRBBEOFERL D, LBL
WHLTIHALLB LY X VRERTHY, BLIZ
HLTRERNICEATRLFN TH -1
cyclophosphamide (2, vincristine, methotrex-

ate, prednisolone 1z 72 COMP L ¥ X ¥ H'F
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#& % 5. DLBCL(diffuse large B-cell lymphoma) ,
ALCL (anaplastic large cell lymphoma) {3 BL (2%
C7iBBE» fThbhTng, ZHUTL Y stage I, I
TiX 90~95%® EFS, stagell, VOETHICH
LTH, BERBEL LI, cytarabine®7 >~ 7
YA 7Y CREF AR T LT B0~0%DE
ARV MVEFEEBTWS., WAHAROBEAR
512k 2 RBREFHILETH D, BRI
95 BEHRBEEOFRRERINTELY, B
REGETHERIER & 2 REMECTT 5 B3R,
HENIRFT Y o - VICEET 2BE 0
BZERDOACESEBRON TS,
BEREBRICOWTI, BLOEETR, #CD20
£/ 70— F VHAEO rituximab BEHT, BE
ZHRIBFHBRE L A S DY - RIRARIETHT
»%. DLBCL OBFIIx L T, ifosfamide,
carboplatin, etoposide & Fi\V3\72ICE LY X VT
FOVREGBVE_EREHFEONLD, TORE
RBMELT) S A%, ALCLOBRICHLT

i vinblastine R R CHER L OBEVH Y, B
T, ZEIRERE &G D EBRIRRERDTTH
T3,

C. #&B - SHIE

BL OBRIIBET 2SO T EbOTREICES
BT eN%E{, LBL OBFERIZE» 5 24ELAIC
%y, BL, DLBCL, ALCL M, SH&EF
DERPRLV VAV ThH b, MBS, HE
BE, BREEREOSBEUIRHEL 25,

D.¥ #

Mo E B, HBRIC L oFRTEEICB
TH 80~NU%DEANRY VEFERSZEB TS,

c>-%aﬂ@am§§50e4ssoaseeeqbsoawooo

Z O, ANRIOBEE DR BELR I IR

WREIEE, BFE, F¥E, Ewing BE, R
JE, #IEHFE, KHMREEErDY, BERS:
WHBIBE YA, BERECTFEHRER & OBRE
L EWEETS. HEOBVEHEOEEI/N
REEWIOEERESTOATw A, & JIThE
B, MNRERATHEEOB SR SRR Y,
EMRERZHEOBT L ONE{, ER1DHS
HAAEZENEL YA VEARC LYV RETIRT
BIKELGEELOOHE. BRAEBLIV
Ewing REEIZBERENE LWEFHICE L, NE
FEFZN—2 & L TIEEREIELINTNS,
MEFEL I RRICEETHEETHY, BE
R, BEEERCI ) REBAEFIZO%N EE 2o
7z, BIEGIRREEREORRELETAICHLT
DEYBREOBBEV R EREL o T 5.
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Abstract Tumor lysis syndrome (TLS), including
hyperuricemia, is a frequent serious complication in
patients with hematologic malignancies. This study in
Japanese patients evaluated the efficacy, safety, and phar-
macokinetic profile of rasburicase in pediatric patients with
hematologic malignancies. Patients aged <18 years at high
risk for TLS, with newly diagnosed hematologic malig-
nancies, were randomized to intravenous rasburicase
0.15 mg/kg/day (n = 15) or 0.20 mg/kg/day (n = 15) for
5 days. Chemotherapy was started 4-24 h after the first
rasburicase dose. Response was defined as a reduction in
plasma uric acid to <6.5 mg/dL (patients <13 years) or
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<7.5 mg/dL. (patients >13 years) by 48 h after the first
administration, lasting until 24 h after the final adminis-
tration, Response rates were 93.3 and 100% with rasburi-
case 0.15 and 0.20 mg/kg/day, respectively. Uric acid
levels declined rapidly within 4 h of starting rasburicase
administration in both groups. Most adverse events were
related to the underlying chemotherapy regimens. Two
hypersensitivity reactions, including grade 1/2 pruritus,
were considered to be related to rasburicase. Rasburicase is
effective and well tolerated for the management of
hyperuricemia in Japanese pediatric patients at high risk of
developing TLS.
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1 Introduction

Patients with hematologic malignancies are usually treated
with aggressive chemotherapy regimens that result in the
rapid destruction of tumor cells and the release of purine
metabolites into the circulation [1]. This may lead to the
development of tumor lysis syndrome (TLS), which is
characterized by severe hyperuricemia, hyperphosphate-
mia, hyperkalemia, and hypocalcemia [2, 3]. Moreover, as
a consequence of hyperuricemia, crystals of uric acid may
form in the renal tubules and distal collecting system,
leading to renal insufficiency and acute renal failure [4].
Patients with malignancies that have a high proliferation
rate or a large tumor burden, such as acute lymphoblastic
leukemia or Burkitt’s lymphoma, have a particularly high
risk of developing TLS. The metabolic disturbances
resulting from TLS may lead to acute renal failure and
rapidly become life threatening in pediatric patients.
Appropriate management for metabolic abnormalities in
these patients is therefore essential in order to reduce the
risk of developing acute renal failure [5-7].

The current treatment of hyperuricemia in Japan
includes urinary alkalinization, hydration, and allopurinol.
Allopurinol inhibits xanthine oxidase and thus prevents the
formation of uric acid and controls plasma uric acid levels
during purine catabolism [4]. Allopurinol, however, cannot
reduce the level of pre-existing uric acid and causes
increases in serum levels of xanthine and hypoxanthine,
which may lead to xanthine nephropathy [8, 9]. In addition,
urinary alkalinization can cause renal precipitation of cal-
cium phosphate [4].

Rasburicase is a recombinant form of the endogenous
enzyme urate oxidase. It is produced following the proteo-
lytic hydrolysis of Aspergillus flavus urate oxidase, which
permits the formation of oligodeoxynucleotide probes that
are used to obtain DNA fragments from Aspergillus flavus
c¢DNA and genomic libraries [10]. Rasburicase is approved
for the prevention and treatment of hyperuricemia in
children with leukemia or lymphoma in the USA and the
EU. This agent oxidizes uric acid, converting it to allan-
toin, a substance that is approximately 5-10 times more
soluble than uric acid and is easily excreted in the urine [8].
Rasburicase is administered intravenously, making it more
convenient to administer to patients with chemotherapy-
associated gastrointestinal toxicities than the oral drug
allopurinol. Moreover, rasburicase can reduce pre-existing
uric acid levels [11].

In a US open-label, randomized study in 52 children
with leukemia or lymphoma at high risk for TLS,

administration of rasburicase (0.20 mg/kg/day) for
5-7 days during induction chemotherapy achieved signifi-
cantly more rapid control of uric acid and lower levels of
plasma uric acid than allopurinol (300 mg/m%day) for
5-7 days [12]. This led the investigators to conclude
that rasburicase is a safe and an effective alternative to
allopurinol during initial chemotherapy in pediatric
patients.

The aim of this study was to investigate the efficacy,
safety, and pharmacokinetic profile of rasburicase as a
single agent in Japanese pediatric patients with hemato-
logic malignancies at high risk for TLS. In particular, the
safety of rasburicase administered before chemotherapy
was evaluated in this patient population.

2 Materials and methods
2.1 Study design and patients

This was a multicenter, open-label, randomized, parallel-
group study of repeated doses of rasburicase in Japanese
pediatric patients with newly diagnosed hematologic
malignancies at high risk of developing TLS.

The study protocol was approved by the institutional
review boards of all participating centers. Written informed
consent was obtained from the legally authorized repre-
sentative of each patient before randomization to one of
two doses of rasburicase (0.15 or 0.20 mg/kg).

Japanese pediatric patients (aged <18 years) were eligi-
ble for study entry if they had newly diagnosed hematologic
malignancies with hyperuricemia (uric acid >7.5 mg/dL for
patients aged >13 years; uric acid >6.5 mg/dL for patients
aged <13 years) or newly diagnosed hematologic malig-
nancies presenting with a high tumor burden, regardless of
uric acid level [defined as non-Hodgkin’s lymphoma (NHL)
stage [V; NHL stage III with at least one lymph node or mass
>3 cm in diameter or lactate dehydrogenase (LDH) three or
more times the upper limit of normal (ULN)]; or acute leu-
kemia with a white blood cell (WBC) count >50,000/mm”*
and LDH three or more times ULN. Patients were required to
have a performance status of 3 or less on the Eastern Coop-
erative Oncology Group (ECOG) scale (or 30 or more on the
Lansky score) and a minimum life expectancy of 45 days.
Patients received induction chemotherapy between 4 and
24 h after the first administration of rasburicase.

Exclusion criteria included the administration of allo-
purinol within 72 h before the start of rasburicase admin-
istration; known history of severe allergy and/or severe
asthma; low birth weight (<2,500 g) or gestational age
(<37 weeks); previous therapy with urate oxidase; known
positive tests for hepatitis B surface antigen, hepatitis C
virus antibodies, or HIV-1 or HIV-2 antibodies; severe
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disorders of the liver or kidney [alanine aminotransferase
(ALT) levels more than five times ULN, total bilirubin
more than three times ULN, creatinine more than three
times ULN]; or uncontrollable infection (including viral
infection). The enzymatic conversion of uric acid to
allantoin by rasburicase produces hydrogen peroxide [13].
This can lead to methemoglobinemia and hemolysis in
certain “at-risk” populations such as those with glucose-6-
phosphate dehydrogenase (G6PD) deficiency, and hence
G6PD deficiency contraindicates the use of rasburicase.
Therefore, patients with a known family history of G6PD
deficiency, and known history of methemoglobinemia and
hemolysis, were also excluded.

Randomization was performed centrally, and patients
were stratified by baseline weight (<10 or =10 kg) until 15
patients had been enrolled in each dose group. To ensure
the exact evaluation of pharmacokinetics, at least 10
patients weighing >10 kg were included in each dose
group. The protocol did not require that a minimum
number of patients weighing <10 kg should be enrolled.

2.2 Treatment

Rasburicase (SR29142) was supplied by sanofi-aventis
(Tokyo, Japan). Patients were randomized to one of two
dose groups of rasburicase (0.15 or 0.20 mg/kg). Rasburi-
case 0.20 mg/kg has been approved in 50 countries
worldwide, but in the USA, the doses of rasburicase 0.15
and 0.20 mg/kg have been approved. Given that the effi-
cacy of rasburicase 0.15 and 0.20 mg/kg was recently
demonstrated in a previous study in adult Japanese patients
[14], both these doses were selected for use in this pediatric
trial. Rasburicase was administered intravenously for
30 min once daily for 5 consecutive days.

Chemotherapy, including cytoreductive corticosteroids,
was started 4-24 h after the first dose of rasburicase.
Separate lines were used for administration of chemo-
therapy and infusion of rasburicase to prevent drug—drug
interactions. When this was not possible, the line was
flushed with isotonic saline (>15 mL) before and after
infusion of rasburicase. Other anti-hyperuricemic agents
(e.g. allopurinol) or treatment with sodium bicarbonate
for urine alkalization were not permitted until the final
blood sampling for plasma uric acid was completed on
day 6.

2.3 Efficacy assessments

The primary efficacy endpoint was response rate (RR), as
determined by assays of plasma uric acid concentration.
Treatment was considered to be successful and the patient
considered to be a responder if the plasma uric acid level
decreased to <7.5 mg/dL in patients aged >13 years or
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<6.5 mg/dL in patients aged <13 years by 48 h after the
start of the first rasburicase administration, and lasting until
24 h after the start of the final rasburicase administration
(day 5).

Secondary endpoints included plasma uric acid con-
centration and change in concentration from baseline. The
rate of plasma uric acid inhibition over time versus baseline
was also evaluated at 4 and 48 h after the first rasburicase
administration and at 24 h after the last rasburicase
administration. The rate of uric acid inhibition (%) was
calculated as the concentration of plasma uric acid at
baseline minus the concentration of plasma uric acid at
each timepoint divided by the concentration at baseline
multiplied by 100. Blood samples were collected for the
plasma uric acid levels <10 min before and 4 h (£10 min)
after the first rasburicase administration on day 1; samples
were also collected before rasburicase administration

" (%10 min) on days 2-5, and 24 h (+10 min) after the last

rasburicase administration on day 6.
2.4 Safety assessments

Safety was assessed by clinical observations (including
vital signs), standard laboratory tests, and the occurrence of
adverse events (AEs). AEs were summarized by type of
event and toxicity grade according to the National Cancer
Institute Common Terminology Criteria for Adverse
Events version 3.0 (translated into Japanese by the Japan
Clinical Oncology Group/Japan Society of Clinical
Oncology). These events were classified by each investi-
gator as either rasburicase-related or other (related to
underlying hematologic malignancies or chemotherapy).
Rasburicase-related AEs were defined as all events
excluding events due to the underlying disease or chemo-
therapy. Renal function (creatinine, potassium, phosphorus,
and calcium levels) was also assessed at baseline (7 days
before starting the first administration of rasburicase), and
on day 3, 5, 8, 15, 22, 29, and 36.

2.5 Evaluation of anti-rasburicase antibodies

To evaluate the relationship between hypersensitivity
reactions and the appearance of anti-rasburicase antibodies,
the antibodies were assessed by qualitative enzyme-linked
immunosorbent assay (ELISA) at baseline and on day 29.
The results were expressed qualitatively due to the lack of
immunopurified reference human antibody directed against
rasburicase, with the conventional properties of antibodies
utilized to detect antibodies directed against rasuburicase.
The range of anti-human immunoglobulin calibration was
between 0 and 1,000 ng/mL and plasma samples from
healthy volunteers were used as reference controls. Plasma
collected from healthy volunteers was assayed by ELISA

o7



