JPLSG UV \EBEES XEZBR

K 4 BRI N—T4 MR 4

BEIE{X CCLSG r—7" | ERERXEEERNER
EREAESC CCLSG AR BB CL RS
KR JACLS 77" |BEEFREARS LI URRENER
=HEER JACLS =77 [WERFEFR/NNEF

# fnx JACLS NEE | KBRS REEZS AR
BEHEA JACLS y—7" |IE B iRt IR NER
R KYCCSG =77 | ABARKFEESHNNEH

Btk BB TCCSG =7 |HBERS/NRERE Y — MR- EER
RRAEH TCCSG A |EMNREERK Y — IR

F & TCCSG nE |EREEE 2 —/NNEEER
AN TCCSG 7v—=7" | B R+ FRb N R .
weHE 8 TCCSG NEE|BERN/NREE T —iKERF
AT TCCSG AE  BEh S KEESER/NEER
BEAM—E R ENRBEERE ¥ —F 2R

&) IEF e ER EREERE Y —BEREDR
KEF— R A KK FE LIRS HE

REF B ] KYCCSG A7 o KFEESERNEE

AT AT JACLS A7 |BRERAEEER AR

JPLSG BHALLEZEE S XEBR

K 4 B N —74% HERR 4

AN F2AEX [ TCCSG =7 | nE AR R E

M W CCLSG 77" |BERIERKEEERNER
BTk CCLSG NE |ESEEBEE e Y—/NER
RLEAREE JACLS 77" |EE RS NRRRER L —/NER
il B T JACLS ANEE | KSR AER Y —/NRREEF
H O & JACLS 7N—7" PEJNERKFENRE

REA B JACLS Iv—=7" | ZEKFEFRANEE

e CAlEUN KYCCSG =7 |ELRBEEEBRA B2 —/ N
B Bshr TCCSG NE | ERKFEEBDER

H A TCCSG NEE |BEFSIKFEER/NRR

X HEiHE TCCSG 77" |HRKRELITREER e Z—/NEF
RS Z ESREER Y —ERT BAE - bR
BEAEZKEE |2 ZHEKEEFH/NEFR

WO 2 FHMERKRFEEZT/NER

JPLSG CMLZEBRS= XEBR

K 4 BT N—T4 Maka -

BAMZX  |TCCSG rv-7" | BEERKFEESNEF
HBWE CCLSG i7" |G R ST &b R ik R
FEEER CCLSG 77" [BBRSERKEEER/DNEF
i) e CCLSG NE  |FHBRSIBSA Y —FHERRNER
|EAFfn+ JACLS 7'i—7" ESHR+F- Figmbe )RR
REBEE JACLS 77" |fEHRFES/NER

AT IR JACLS 4B RFEERNER

HE T KYCCSG 77" o KFEFRNEE

BESK TCCSG =77 |BEHBERKF/NER - MK
BEETHEF [BAA =7 |EZRG KRbNRE

—151—




JPLSG ALLZEBSXERAR

K 4 FiBI N —"T"% W%

D Bk CCLSG 7—=7" |PEREwEbe R

BAHZ CCLSG NE | HBERNREMERYE Y — L ER LY — iR EER
S HTE CCLSG N |BEBEXEEERDNEE

INAKREF JACLS =7 | KB SL 2t - R e EE 7 —/ R
g B JACLS =7 BRI Eb Rk iR EER
BEATE—AF  JJACLS INV=7" VRBRFEFLHHBRE R

WA = JACLS N |ESRRESEA TBRER YRRt S —
FHEME  |JACLS NEE RN ERE Y — PR ERR/NER
MAE#H . |KYCCSG =7 |BIRBXRFESR/NER

+THEE TCCSG =7 IRIRBSLZ O LR

/MR B TCCSG I—=7" | K ZFE T 5

HE = TCCSG NE | EEERMEERB/ R

Ho4t JACLS A7 | ZEKFEEERNER

BREUh BAZE A7 |ENRbEEA T RER X — iR E
JPLSG HLHEES XEXABER

K 4 BRI N—"T% Mgk 4

AHE—XK  |JACLS rN-7" | B R RKFEEER/NER

&L CCLSG I'—=7" |BUKFEFET/DRER

SARIEHE JACLS =7 |FLBRERIKFE/NRE

IR B A SC JACLS I'N—-7" | B Bwbe N RE

AEM~TE  [JACLS N | BBERKRKFEEFER/REE

A B JACLS N |FEEFSLERKENER

KEYF JACLS NEE |RIRANR S EREL Y —/ bR g EE R
KBIE— KYCCSG N TN KFZRFEEERREEEFDH
FINFnE TCCSG NEE  |BMEERXER/NRE

THEHT TCCSG I=7" | KFRRESYR/DNER

E B TCCSG I'A—7" UM KZFEFB/NEE

JPLSG E#i7aun—7y/EBSXEAR

K 4 By —7% Mgk 4

A TR |JACLS I=7" | BBERKFEEFTHMBRE R
ERETF CCLSG I=7" [ FRESIHRBA A — /R
BF& CCLSG NE |EsEBEEREY—/NRE

KEFH— KYCCSG I=7" |ABERRFEETT/ R

B JACLS I=7" VRACKZE M B R R N R IEEE

R L] JACLS IN=7" | ZEKXFEFEHNEE

G ES TCCSG I—7" | B ARERKFEHMBRF/NEFR

A KBS |TCCSG ANE |EMNREER Y —REDIEE
FHFE=R TCCSG r—=7" | RBERSIEGRbmKERR

AAREET BAZE NE  |BHEDNRIV =

RLEBEAF |BA=E NE SO EB/NRERREFRR S 7 — L5
[ e BA=E AN LIREEM =R NRE

—152—




JPLSG IREER = XEZEER

K 4 Mgk 4

PINEFX  [EARA ESRBER Y —BRRER

BAH R |[BA=A EREER 4 —BER

KeFE— BEA=A ABERKFEFBRBFEE

H ALE— BEA=E BEERKFREER 7 —HE

PHES BAZR %t B KB A B AR B R B

PEE BA=A ZRERKFRBEDE FHE

e # A=A BERIERAKFEFRE —REBEFHEE
5B E BA=HR i U K2R B AR S SEFHRE - IR RS
BEER A=A JtifE X F bR E AT

JPLSG &y ¥ - Ml F2HEA S

R B/BEX TCCSG BB RS/NNRERE 57—

oK CCLSG FHRERKFE I/ NNER

H o4 JACLS ZERFEFED/NNER

AKEFH JACLS KB KK FERE F R RN R EES

MHE JACLS SLATRFESET/NEE

A REY JACLS KELL A SRR NRE

EAEKEE  |JACLS ZEKFEEFH/ER

B HEHF BAZE FHEFSLER K EE =NE

E BE BARE FE S ER K ERERE SRR D TREREES
TBEFE BAZE EMNRE EE Y — T RAE - o (LR R AR E
HRigmh BAZE ESsrRbESa T RERE 2 — BRI 7 —
JPLSG EEEE 2,

ANE X JACLS LK FE AR R

4 RIER JACLS BRI Eb R iR E SR

B JACLS ZEHEKRFEFR/NRE

THE 7 JACLS LR bR ER - FE 74—

KH & CCLSG BB ERKEEFZL/NEE

RIBEAE KYCCSG JUN KR AR R

n RE TCCSG BER/NEERE S —

EAM— [EAASA ESsREER 7 —BF 5T

HLE T NBER ES R B ER Y —HIEFTR B BUR RS R
JPLSG MIREEEES XZEE

K 4 B N—T% MEax 4

TR B JACLS WAL REREREZ R R A - REELRIE /NNERERSH
EEHHE CCLSG A A KFEEST

THE & JACLS BN FELREER - HE 74—

ARTEAS KYCCSG FUN R E LR

PR TCCSG TEEKFRYE B EIRRE

£ARNATNVBE TP ER A SLRERE RS

s NEMEE & BKRE G AR EE R EEYE

—153—




JPLSG Fuba—Al bt a—U—X N —7 XEBE

K 4 BRI N—T% fiak 4

JBOpi—% JACLS KRR S EFR & —/ N g E S
CHEZ CCLSG A AKX FE BB R E RN

g & JACLS I B KR 5N R

FRIER— JACLS KOy KRFEFLHNEE

EHAA JACLS KR SI B FRERESEREZ—/NER
i} 7S JACLS KB ST A EF T 7 —/NR iR EEE
Hi: H ) JACLS FERFERERRENERF

AN — JACLS 4t B E— R+ FRbe/hNR ik EE R
KFIEA KYCCSG ET R LN BA L Z—/NERE

i A RS KYCCSG B BRFEFEHNRE

ATl TCCSG NERERFEEDHBIEXEER/NER
ST TCCSG HRRKERERESRFRFR

EHES TCCSG BERS/NRER 2 — K- EER
EiERE BA=E [E SR Pekil 7 Akl et




JPLSGHizk =B —&

20084£2H 1H

(187H#E3%) (EFRBE)
Fegka—t | 7 0—7 (W4 WMEEEE EZ IS
103 JACLS |fLBRER KZHBRB/NAR BAREE | HKREE
104 JACLS |[dt¥EsFELREEFE - EF L 7—/MNEF T ¥ NE S
106 JACLS |#EEFEEARSALBEILRHER/NER MHRBRZ | B
107 JACLS |Jb¥sE KFE M B Rbe/hER &H E &l E
108 CCLSG [J~rfTEE AESIRBEE tiEEsA v —/hER | & thv & #H¥
110 JACLS |KKRFLIEEFE 7 —/hEF ' BEEH | EFEH
111 JACLS [JEJIERIKZEMNBRB/NRE HH B HH B
112 JACLS | HeERBe/hER KEBET| KAREF
114 JACLS |Msgigsmbe/ NER RMER | KITHER
202 JACLS [BLRTKRZFEEFHM BB/ NEFR FEENE | RBIHEHR
206 JACLS |HFZE L Rmbe/hNER SACEM | SIAEEH
207 CCLSG | ik B &b/ NR A INROABI| INROBI
208 CCLSG [Hh@ ARk iR ¥ % D
209 CCLSG |BK A KFEFTHBRE/NER KEEL | REEIA
210 JACLS |[BFERKEMRBRFRB/DER R | EESRt
211 JACLS AFRrib Bwbs/NEs MEIRTTE| BRIERMTE
214 JACLS |WbhEMAE 8 IrRb/NER $HKR EHEES
216 CCLSG | BRI ERKFMBHRb/NRE ¥H & 3¥H =
217 JACLS |[HIbKZFIRbe/NRE -/ EER TB ¥ A &’
218 JACLS |E¥BSIZ Ok MK EER A RIER Tk 8
220 JACLS [(IUFERFEFHH B/ NEFR =HEXR fililE X
221 JACLS {IU'L‘H'T_LrF‘Ju/J‘Eﬂ KITIE# K ES
301 TCCSG |FKRIBESLZ LB/ N THEE | /s
303 TCCSG ﬁiﬂzk#ﬁﬁﬂmmﬁﬂ ‘e M ‘s W
304 | TCCSG |RRimiszAEM BB/ NRR B | BERH
306 TCCSG |FEAESHIRTREHEB/NER sk | ElE2
307 TCCSG | EKXZFEFHMBIE O Rb/NER AR B SRR
308 TCCSG [dEB KFEmBe/hNRE R EE il GRee!
309 TCCSG [ KRFEFHBHBFHRE/NER IS — BAE W
310 TCCSG |BBfnKF#RD Embe/hRE BEILE— LA
311 TCCSG [f&EJNBRrZESER 7 — Mk - BAEEFR KERFA| WBKIER
312 TCCSG |BE~UT7T T ERKERE R ATHE | ATHE
313 TCCSG [B~=V7 T ERKXFERETHESHRFENEE W ES A THR#
315 TCCSG |#B R/ NRER - 7—MikESEF . RFE s F#
316 TCCSG (BB KFEE FEM B/ NRE &8 5 & £
319 TCCSG [BEERKERSEREZ—/NEF FpE— | FBE—
320 TCCSG [BrERIM/NREEE#—ik - EEF ¥Hh B i B
322 TCCSG |BhfER KFERM B IR/ NNRE e UEE| FIE
323 TCCSG [mEERKFEwWEE/NEF AHER | AHAER
324 TCCSG |FFRKELITREER L Z—/NEH KHEEGE | FPHRS
326 TCCSG | B AERKFETEIBHRB/NEFR BE & R &
328 | TCCSG |pkH AR +F9be /B kA AT | BFD
329 TCCSG |TEKFEFEHMBRB/NER AFERE| KABKRR
330 TCCSG |FE R & HIRb Mk EEF TABE | AHRE
332 TCCSG | Fisfmbe/ R INERThE | IRIIER
333 TCCSG |HEERKFHRb/NNEE BMAE | DMREE
334 CCLSG |EvHEHBEEEEZ—/NER TR | BT

—156—




Waxa—t | 7 h—7 sk HARILE | EREYeE
335 CCLSG | B AKZFEEFRH BRERFRRDNER EEFHH B
336 TCCSG |REBEF+Fwbe/hNEE HTFEAN| SHETF
337 TCCSG [FERAKFELHMBRPE /NEF PRz FRHITZ
338 TCCSG |HEEERHEH KFEEFHHBRE/ DR KBER | REBEZ
339 TCCSG |HmEELSER KFEHBE =Rb/NEE IR | NEERR T
340 TCCSG &8 SLiE#A/ R IRBr ik F &1 FE &1 B
341 TCCSG |HREESERKFEMBRE/DEE BKILEHE | YNEERS T
342 TCCSG |HARERIKEM B/ DER AIEERE | AITHEER
343 TCCSG |HEZFERKERERE F—/NEH TEEET] MEEsul
344 TCCSG |HERFEMNZMEFHBRM/ N RSB diE—eR | BEREE
345 TCCSG B KZEFEHM BRE/NEF FHHAH FE B
347 TCCSG |BREZBKXFEREE/NEFR IBEEY | WHaEEZ
348 TCCSG | A HRSLEAIRB/ N R E BREX | EHERFX
349 TCCSG |EHAKFEEFE 7 —RKFEEB/NEF /NE B /MNE A
350 TCCSG |BBFaX=Fmbe/MNRE LAk R ERFEZE
351 TCCSG [EXR & KZE M BIERERb/NNEF HHEER | Rt
353 TCCSG |EsREER 7 —/NREEF - ikF RRAEH | BRHET
354 TCCSG |EEINERSRB/NEF A TENR HB E
355 TCCSG | M KZEEZEIFBRB/NRE BB SUHE Bl
356 TCCSG BRI KZETIIREHb/NEE Jllggz | Jln#wz
358 TCCSG |EREBEEMNEHE/NER ANREBRRL] DMHREBRR
359 TCCSG |[BHERKERBE/NER EHE— | BESE
360 TCCSG |HIRERKFM BFRE/ R BEER | MHBRX
361 TCCSG [EMKFEEZEHMBRBNEF R — | /bR —
362 TCCSG (BB RS ZOGIRbeIniK - g FAHFEZBR| FHE=M
363 CCLSG |FriBK¥EERFEREHRR/DAER SHTE | SHTE
364 CCLSG |HriBRSIHA 7 —HBRmE/NER BRET M=
365 TCCSG |IIBLK 2 E LM BRI EF YHZEE | KEER
367 TCCSG |BEERKEEBRER L& —o/aENRAL 2 — N NEEEH | HhEFE H &
401 JACLS |4 &bt/ NER wmH wmH &
402 JACLS |/ H R EE A KFEH B R/ NER EAkEES HNESE
403 CCLSG |EmEFRKFERbB/NEFR BEEC W Bk
404 JACLS /M Rk hNRF KEFHEIT | KEEAT
405 JACLS |MhsriTBuk AESLRBsE oo T BER L/ —/ AR BEH= | ATHMEF
407 JACLS |4 & B EfRERR/NEE RigE 13 KBEE
408 JACLS |&EBE _KRt+5mbehEst AFHEER | AHEER
409 JACLS |&HRE AR/ NEF EEHE_ | EEHE_
411 JACLS. |8 & BE —R+FRbe/h R mkEEE IEERIZ | AR —
412 JACLS |& & BRZFE MM BRE/ R NS B iR
414 JACLS |& & By KFEFEHH BRI FERE | FEREZ
415 JACLS |EmmEmRbe/hEF FiE Rl FEE Al
416 JACLS |—EmsiRmEER/DER HIEREE =R
417 JACLS |Figys Bywbe b RE g B in: 3
418 CCLSG |&IRKFEEFLTMBRE/NEF /R Bl K
419 CCLSG &)1 &S F deymfe N R EL WHERL | EHERL
420 CCLSG |&RER KEHb/NEFR et | HIEEEH
421 JACLS | B BRmbe/hNEF RE H BEHEX
423 JACLS |ig B K22 E M B R bt/ 2 F WEESE | HREfE
424 JACLS |RAEmEREREZ—/ MR REBY | RER¥

—156—




faaxa—b | A7 |4 WMEaEs | EEHNE
425 JACLS |ERERXZFHBHE/NEF i B E— [ A —
427 | CCLSG |# MBIz EbmbrmikiESEF “HEM—| WERHE
428 JACLS [t B Bt Rmb/NEF REEES | REES
430 JACLS |Emticirimbe hEF WmH IE mH IE
431 TCCSG |#RBSIFHRASA 7 —/ R AEHK_ | AHHBZ
432 CCLSG |& L K=K Bt/ NER & FR5LF0 BAET
435 JACLS | KZEFHMH BB R BES¥X | BEEE
438 JACLS |[ZEBEXZEZEHERP/ AR En FH 54 R
501 JACLS |#isr4T8o: AESTRB RS o RIREF =2 —/NEFH| ZfigHE | ik
502 CCLSG [#sr478ies A % @& EEEEEaksE oRBRS SOmBe/ R JIIFT A JUFEEA
504 JACLS | KBR T SL K E S5k R wmbt/NEF & fnE & fk
505 JACLS | KSR 5B B b/ NR# HHEMED wWHEEC
507 JACLS |RAFaeaimbe/hRFF HFEER | ABREZ
508 JACLS | KBRAFSI B FRERAERE ¥ — k- EEFR FEHE | FHLHEE
510 JACLS | KBRKEEFEH M BRHRb/NEF KEFH | BHET
512 JACLS |\E&KEFEFEHFRmb/ R HOEEZ | HFOEE
513 CCLSG | KBREE KEH Bt/ NEF wEtFs | WMETSH
514 JACLS |BTEERKXFER BRI HR/NER FIGHEE | FIEHBE
515 JACLS |BtHEIE A Bt RES LB R/ NER £ K& o e
516 JACLS | KBRS AESEREZ—/NNEMiREER B i KESY F
517 JACLS | KBRF+FHbe/hNEF H Pt H S
518 JACLS |KFRFFSL S -BEEREZ—/NNEFH WA & A Ea i
519 JACLS |8z Ebimbe bR BRF<FE BAF<FE
521 JACLS [WisrEfn B RRb/DNER BEPEREL | EEEREH
523 JACLS |E#E—FK+FmRbe/hIRE hRE(E h RS
524 JACLS |mEERE/ AR ERESH | KBRS
525 JACLS |H#EKRFEEFEMBHRP/ R hmgEse | RsmH—
527 JACLS =& srimbe/ N Est EHZEH BEHEZER
528 JACLS [BhSTATBOEAE SRR ol ER 7 —/ R BLs— | BKuth—
529 JACLS |MiSz4TEiE AESDREERE cBRERE7—/hNER| P EXH &5 3
530 JACLS |m#RFSLERKZFM BRI IER A mAE B
532 CCLSG |REERIKZEM BIREbE/NEFR KH % 28 =
533 JACLS BB RS/NRFREREZ—/NEF WEEE | REEE
534 JACLS | KEFR+FRb/NER 53 HI A3 Bl
536 JACLS |RE LA SHRFTRE/NER R E R HBT
537 JACLS |&ZRBRMERXFEMBRE/NER MOk | WRHR
538 JACLS WP KFEEZHHBERB NS Bl & ENKF
540 JACLS | PRI EREZ—h R BRRbehNEF FHEEMEK] FHEEMK
541 JACLS |fERR+wbe/hNEE ANEEE | BHES
542 JACLS |BAEHR i BRmbe/hNRF B4EZ | AHDIATF
543 JACLS |[JeHIR Sz & % be ik g £ INRE 2 | BERIIK—R
544 JACLS |REEFRKFRE/DNEF KERE | KEKE
545 JACLS |l FEREZ—/NEF WEEER | RFEREE
546 JACLS |#E2REMF $ uimbe/NRE WA R mi B
547 JACLS |B&R+FHAMKLUER & —/NEF B F B R E
548 JACLS |Fask il B St ER M BB/ N EF MEIER | AERER
601 JACLS | R rddumbe/NRE fERMAT | TEEMAT
602 JACLS |EEKFEFEHHBRBNRE aHEE— HPAGE
603 JACLS | UR+Fmbe/hREE INRIETT £ O

—1567—




[ HEgka—b | 7A—7 |Hegk4h MERLE | ZEmEYE
604 JACLS PMSZATEOEAEML R slILEFR 77—/ AR A & LA
605 JACLS |M I KEFE S - b 5kt B wbe/ R # /A LAt
606 JACLS |WLFEAESLERB/NER RESHDH | FRiEHPH
607 JACLS [ LFR+FIRbeha s BREZ | #EEZ
609 JACLS |G ERKEM BRI RE JIFE= | JiiFiE= .
610 JACLS | &% 5k hRR BRE L | BEREFESA
611 CCLSG PMSEATEOE NESABAEE oF)IVNRRBUhRE | &2HEE | aHHE
612 JACLS |ENKFEEFHI B RN - S E 53 E
613 JACLS |BmE#E L 2—/EF TN | FarNER
614 CCLSG |mafR+FRbe/ R FIERZEEL | PR
615 JACLS |BmKFEEESMBIRP/ AR o E A)EE
616 JACLS |®MIHR+Fmbe/NER W ERRT | BT
617 JACLS | BB KZEEZEME BN SHEE | SHEE
618 JACLS | &R R fymbe 2Rt BHE— | BFEE—
619 CCLSG [fE&KFmbe/hNRE DR DB
620 CCLSG | BEUKZFEEAMBIRb/NEE E@E— | EL@E—
621 CCLSG | SEUR S Jumbe/ R R EMEE | BmE*
622 JACLS |IRBKZFEmRB/NER IRER | BERE—RR
623 JACLS |SZfTEGEANESDRBO#E cRERE2—/NNER | ALk He R
624 JACLS |J&&#R+F-FiBmbi/hREE EART | BHEA
625 |KYCCSG|ih 0 KZESFHM BRI RE W HELF TREF 5]
629 CCLSG |faER+Fwbt /hEFE D 7 %0 hH
702 | KYCCSG | K4y Bsrimbe/ R R SREMEE | REMRE
703 JACLS | Ko KEEZTMBHB/ER KIER— | RIER—
704 JACLS |BRER K E M B mb/NNR R MREAT | BT
705 CCLSG (MR mERt ¥ — b ERE 2—niREEH | §4H2 BAHBZ
706 |KYCCSG | IR & srmbe/hE# JIE & Mt &
707 | KYCCSG|ERBRKFEmbhNREZE - Z—/NNLE FIFESC | MRS
708 TCCSG [MSZITEUE AESLIRBTHAE SRERER L 7—/hNREBH BAR—F | HFXKEE
709 TCCSG |REAKZEEFHMH BIHb/NER BILTE | Bl
710 TCCSG |REAFR+Fhmbe/ AR FHEE | FHEZER
711 JACLS |#EEKEEFHH BB/ NER R ERF (RS )
712 CCLSG |Ef KFEES - 5Bk R MEXEZ | HBR¥EZ
713 |KYCCSG|db st g2 —/hRF A &E¥E B &3
714 JACLS |t s \ &bz /R a2 —/hEF MEES] | AEER
715 | KYCCSG | A B X KEEZEHMH BRb/NER FREEF | LB
716 JACLS |EEEHKFRBNER BiE B EHIE A
717 | KYCCSG | KZHbe/NER R HFR RIGEAS
718 | KYCCSG M srATBiE NESLIRBEEE UM BA B 22—/ NREH | MR $ KFIZA
719 | KYCCSG |#& M K Fmbe/N R E MHLH PHE
720 |KYCCSG |i=nBT Kbz /NE# oh LS54t thilS5
721 | KYCCSG|E W KFE LM B IR/ NER Bk % | TREEE

—158—




BALH 2008438 10 A BTE
. (BRFRE)

84 faax 4

AR (B REER Y —HZEm WEEES

KEF— ABARRKFEFR B EE WEEAR

A HE— HBEERKFEREGEREF— R WREERR

P JINRT EMNREFERE 44— EER R A MEEES

N E S &t B RFEFM BT JREREL WRELZAR

hEE ZREFKF RERZ W R WREEER

ke # BERSERKFETD F—REFHE WELEAR

HEH IE R L K 2K B B 1 AR S IF AR B - RIEY WEEAR

BIEH Es KB ER YR A - S LBFFEE 5 RAETHDEEAR

AR HFIED/NRIV=2 Ef7ru-Ty7 ERR

)il = Er A7 —B T JEERBBEH T =

e B F 1E A 2 ALIREEMN = Rb /NEF E#i7r0-Ty7ERS

EINEAT [DVEB/hRRBRERRE S — LR RB#i7to-Ty7EE S

B HIE A R FE A B Rkt BRI AR

ILRIRE REAS K B M B BT & PNE

BMERE |[REELERKXYE Mk - N E ST ARAETNDEAS

w85 R SLER K FERFRE TR S FREREEY HF-ARAEFNHBHEAS

KB £ BREFEE Y—BEREEZ— 1 3% - REE R 7o BT AREESHDEEAS

WERE |[kHIV=v7 PhIALLEES

WA f FU K BH I E A 8 PT 7 ) LERERE 57 B

WA | EEBKFERR EER 22 EL

ABINET FUH KRB EFE B

R TEERFE M B TRYLAE & FRYR R

ZINIEER BRRFEFT F—NFE

EHFTET |[HFHY LR NRF CMLZEEZ

R ER FbHEE K IRbr JREE REZERS

EERE  |ESOREEEE T R NREE LREMAERS. PRWG

EAE— EsNREEEE 5— B2

FEHX (A HEFE—KR+FRbk FREED

ENEY |HARAEACESRAEN BT -FEREE 57—

R OEHh BB RSLRR AR &7 — B 5EET

& RALE A H BRI EFED EmMAREHEREEY

BE & E LA 'L Z— P gL RER NNEF

GUESS HRKEERE Y — b N

—159—

(B+344)




VI. IR ROHITICEA T 5 —&E&



FEHRKA Fa X Z AV R4 B4 _R— | HERE
Shimada A, Taki T, Kubota C, | No nucleophosmin Leukemia 21(6) 1307 2007
Tawa A, Horibe K, Tsuchida | mutations in pediatric acute
M, Hanada R, Tsukimoto I, | myeloid leukemia with
Hayashi Y. normal karyotype: a study
of the Japanese Childhood
AML Cooperative Study
Group.
Shimada A, Taki T, Kubota C, | N822 mutation of KIT Leukemia 21(10) 2218-9 2007
Itou T, Tawa A, Horibe K, | gene was frequent in
Tsuchida M, Hanada R, | pediatric acute myeloid
Tsukimoto I, Hayashi Y. leukemia patients with
t(8;21) in Japan: a study of
the Japanese childhood
AML cooperative study
group.
Tomizawa D, Koh K, Sato T, | Outcome of risk-based Leukemia 21(11) 2258-63 2007
Kinukawa N, Morimoto A, | therapy for infant acute '
Isoyama K, Kosaka Y, Oda T, | lymphoblastic leukemia
Oda M, Hayashi Y, Eguchi M, | with or without an MLL
Horibe K, Nakahata T, |gene rearrangement,with
Mizutani S, Ishii E. emphasis on late effects: a
final report of two
consecutive studies,
MLL96 and MLL98, of the
Japan Infant Leukemia
Study Group.
Tsuzuki S, Karnan S, Horibe | Genetic abnormalities Cancer Sci 98(5) 698-706 2007
K, Matsumoto K, Kato K, | involved in t(12;21)
Inukai T, Goi K, Sugita K, | TEL-AML1 acute
Nakazawa S, Kasugai Y, Ueda | lymphoblastic ~ leukemia:
R, Seto M. Analysis by means of
array-based  comparative
genomic hybridization.
Hidaka H, Yagasaki H, | Increased midkine gene Leuk Res 31(8) 1045-51 2007
Takahashi Y, Hama A, Nishio | expression in childhood
N, Tanaka M, Yoshida N, | B-precursor acute
Villalobos 1B, Wang Y, Xu Y, | lymphoblastic leukemia.
Horibe K, Chen S, Kadomatsu
K, Kojima S.
Kudo K, Kojima S, Tabuchi | Prospective study of a | JClinOncol. | 25(34) 5442-7 2007

K, Yabe H, Tawa A, Imaizumi
M, Hanada R, Hamamoto K,
Kobayashi R, Morimoto A,
Nakayama H, Tsuchida M,
Horibe K, Kigasawa H,
Tsukimoto I; Japanese
Childhood AML Cooperative
Study Group.

pirarubicin,
intermediate-dose
cytarabine, and etoposide
regimen in children with
Down syndrome and acute
myeloid leukemia: the
Japanese Childhood AML
Cooperative Study Group.

—161—




FE K4 XAV HEEAL %4 ~_— | HiRE
Shimada A, Taki T, Tabuchi | Tandem duplications of | Pediatr Blood 50(2) 264-9 2008
K, Taketani T, Hanada R, | MLL and FLT3 are Cancer
Tawa A, Tsuchida M, Horibe | correlated with poor
K, Tsukimoto I, Hayashi Y. prognoses in  pediatric
acute myeloid leukemia: A
study of the Japanese
Childhood AML
Cooperative Study Group.
Hama A, Yagasaki H, | Acute megakaryoblastic | BrJHaematol | 140(5) 552-61 2008
Takahashi Y, Nishio N, | leukaemia (AMKL) in
Muramatsu H, Yoshida N, | children: a comparison of
Tanaka M, Hidaka H, | AMKL with and without
Watanabe N, Yoshimi A, | Down syndrome.
Matsumoto K, Kudo K, Kato
K, Horibe K, Kojima S.
Ashihara E, Nakamura S, | A novel AF10-CALM [ Am J Hematol 82 859-860 2007
Inaba T, Taki T, Hayashi Y, | fusion transcript in
Shimazaki C. gamma/delta-T cell type
lymphoblastic lymphoma.
Shimada A, Ichikawa H, Taki | Low Frequency of KIT | IntJ Hematol 86 289-290 2007
T, Kubota C, Hongo T, Sako | Gene Mutation in Pediatric
M, Morimoto A, Tawa A, | Acute Myeloid Leukemia
Tsukimoto I, Hayashi Y. with inv(16)(p13g22): A
Study of the Japanese
Childhood AML
Cooperative Study Group.
Furuichi Y, Goi K, Inukai T, | Fms-like tyrosine kinase 3 Cancer Res 67 9852-9861 2007
Sato H, Nemoto A, Takahashi | ligand stimulation induces
K, Akahane K, Hirose K, | MLL-rearranged leukemia
Honna H, Kuroda I, Zhang X, | cells into  quiescence
Kagami K, Hayashi Y, | resistant to antileukemic
Harigaya K, Nakazawa 8§, | agents.
Sugita K.
Shimada A, Taketani T, | AMLI mutation  and J Pediatr 29 666-667 2007
Kikuchi A, Hanada R, | FLT3-internal tandem | Hematol Oncol
Arakawa H, Kimura H, Chen | duplication in leukemia
Y, Hayashi Y. transformed from
myelodysplastic syndrome.
Nemoto N, Suzukawa K, | Identification of a novel Genes 46 813-819 2007
Shimizu S, Shinagawa A, | fusion gene MLL-MAML2 | Chromosomes
Takei N, Taki T, Hayashi Y, | in secondary acute Cancer
Kojima H, Kawakami Y, | myelogenous leukemia and
Nagasawa T. myelodysplastic syndrome
with inv(11)(q21q23).
Shimada A, Hayashi Y, | Pro-inflammatory Leuk Res 31 1199-1203 2007

Ogasawara M, Park MJ,
Katoh M, Minakami H, Kitoh

T, Kojima S, Kawa
Kimura H.

K,

cytokinemia is frequently
found in Down syndrome
patients with hematological
disorders.

—162—




FEHEKA #wLE AR RERid B4 ~—y | HRE
Kawamura M, Kaku H, [ Mutations of GATAI, Cancer Genet 180 74-78 2008
Taketani T, Taki T, Shimada | FLT3, MLL-partial tandem Cytogenet
A, Hayashi Y. duplication, NRAS, and

RUNX1 genes are not
found in a 7-year-old
Down syndrome patient
with acute myeloid
leukemia (FAB-M2)
having a good prognosis.
Kagawa Y, Noge [, | Combined antitumor effect Biol Pharm 31(1) 57-61 2008
Higashigawa M, Komada Y. of cyclophosphamide and Bull
bromodeoxyuridine in
BDF1 mice bearing 11210
ascites tumors.
Li Y, Dida F, Iwao A, | Cell cycle dependency of Cancer Sci 98(8) 1174-83 2007
Deguchi T, Azuma E, |caspase activation in
Komada Y. Fas-induced apoptosis in
leukemia cells.
Suminoe A, Matsuzaki A, | Expression of matrix | Leukemia Res 31 1437-1440 2007
Hattori H, Koga Y, Ishii | metalloproteinase (MMP)
E,Hara T. and tissue inhibitor of
MMP (TIMP) genes in
blasts of infant acute
lymphoblastic ~ leukemia
with organ involvement.
Matsuda K, Shimada A, | Spontaneous improveinent Blood 109 5477-5480 2007
Yoshida N, Ogawa A, |of hematologic
Watanabe A, Yajima S, lizuka | abnormalities in patients
S, Koike K-t, Yanai F, | having juvenile
Kawasaki K, Yanagimachi M, | myelomonocytic leukemia
Kikuchi A, Ohtsuka Y, | with specific RAS
Hidaka E, Yamauchi K, | mutations.
Tanaka M, Yanagisawa R,
Nakazawa Y, Shiohara M,
Manabe A, Kojima S, Koike
K
Adachi S, Manabe A, | Acute myeloid leukemia | IntJHematol 86 358-363 2007
Imaizumi M, Taga T, Tawa A, | with multilineage dysplasia
Tsurusawa M, Kikuchi A, | in children.
Masunaga A, Tsuchida M, '
Nakahata T.
Kato I, Manabe A, Aoyama C, | Development of diffuse | Pediatr Blood 48 230-2 2007
Kamiya T, Morimoto T, |large B cell lymphoma Cancer

Matsufuji H, Suzuki K,
Kitagawa Y, Hori T,
Tsurusawa M, Kiyokawa N,
Fujimoto J, Hosoya R.

during the maintenance
therapy for B-lineage acute
lymphoblastic leukemia.

—163—




EERA L Z AL RFES B4 ~—y | RS
Suzuki K, Kiyokawa N, | Characterization of | IntJ Hematol 85(5) 384-9 2007
Taguchi T, Takenouchi H, | monocyte-macrophage-line
Saito M, Shimizu T, Okita H, | age cells induced from
Fujimoto J. CD34+ bone marrow cells
in vitro. .
Taguchi T, Takenouchi H, | Interleukin-7 contributes to | Exp Hematol 35(9) 1398-407 2007
Shiozawa Y, Matsui | human pro-B-cell
JKitamura N, Miyagawa Y, | development in a mouse
Katagiri YU, Takahashi T, | stromal cell-dependent
Okita H, Fujimoto J, | culture system.
Kiyokawa N.
Tsurusawa M, Yumura-Yagi | Survival outcome after the | IntJ Hematol 85 36-40 2007
K, Ohara A Hara J, Katano N, first central nervous system
Tsuchida M; Japanese Study relapse in _children Wit.h
acute lymphoblastic
Groups. leukemia: a retrospective
analysis of 79 patients in a
joint program involving the
experience of three
Japanese study groups.
KEE—. pHEbTE, B | DRBARYTZru—Ty | BANERE | 111 | 1392-1398 | 2007
WEATF, BRET. BT | 7 RERE e
Prik. miEERE, AREEX
BR. BHKZBR, FRHP
T, AAREET., B
iR 0 JPLSG DL DFERE BLOOD 1 9-15 2007
TOPICS




VIL RE B GR X



Leukemia (2007) 21, 2258-2263
© 2007 Nature Publishing Group Al rights reserved 0887-6924/07 $30.00

www.nature.com/leu

ORIGINAL ARTICLE
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We evaluated the efficacy of a treatment strategy in which
infants with acute lymphoblastic leukemia (ALL) were stratified
by their MLL gene status and then assigned to different risk-
based therapies. A total of 102 patients were registered on two
consecutive multicenter trials, designated MLL96 and MLL98,
between 1995 and 2001. Those with a rearranged MLL gene
(MLL-R, n=80) were assigned to receive intensive chemother-
apy followed by hematopoietic stem cell transplantation
(HSCT), while those with germline MLL (MLL-G, n=22) were
treated with chemotherapy alone. The 5-year event-free survival
(EFS) rate for all 102 infants was 50.9% (95% confidence
interval, 41.0-60.8%). The most prominent late effect was
growth impairment, observed in 58.9% of all evaluable patients
in the MLL-R group. This plan of risk-based therapy appears to
have improved the overall prognosis for infants with ALL,
compared with previously reported results. However, over haif
the events in patients with MLL rearrangement occurred before
the instigation of HSCT, and that HSCT-related toxic events
comprised 36.3% (8/22) of post-transplantation events, sug-
gesting that further stratification within the MLL-R group and
the development of more effective early-phase intensification
chemotherapy will be needed before the full potential of this
strategy is realized.

Leukemia (2007) 21, 2258-2263; doi:10.1038/sj.leu.2404903;
published online 9 August 2007

Keywords: infant acute lymphoblastic leukemia; MLL gene,
hematopoietic stem cell transplantation; late effects

Introduction

The outcome of therapy for children with acute lymphoblastic
leukemia (ALL) has markedly improved over the last four
decades, to the extent that approximately 80% of affected
patients are now cured." However, infants with ALL, who
represent 2.5-5% of all childhood ALL cases, continue to have
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high relapse rates and a dismal prognosis, as illustrated by
recently published event-free survival (EFS) rates of 22-54%.278
ALL in infancy has several distinctive clinicdl characteristics
compared with common childhood ALL, including hyperleuko-
cytosis, hepatosplenomegaly, central nervous system (CNS)
disease and a high frequency of molecularly evident rearrange-
ment of the MLL gene at chromosome band 1123.7'? Among
these features, MLL gene rearrangement, found in 70-80% of
infant ALL cases studied with molecular techniques, is an
independent risk factor most predictive of recurrent leuke-
mia.”‘ls

The high failure rate in infants with ALL, especially those with
MLL gene rearrangement, can be attributed to early relapse after
remission rather than toxicity, and warrants consideration of
intensified therapy. We therefore segregated infants with ALL
into two subgroups according to their MLL gene status in two
consecutive nationwide multicenter studies, designated MLL96
and MLL98. infants with a rearranged MLL (MLL-R) gene
received intensive chemotherapy followed by hematopoietic
stem cell transplantation (HSCT), while those with a germline
MLL gene were treated with standard intensive chemotherapy
for ALL alone. This report updates findings published earlier’®'®
and extends the analysis to long-term side effects. By combining
data from two studies with similar treatment strategies, we were
able to analyze results for a relatively large cohort with this rare
subtype of ALL. The additional detail on prognostic features
should facilitate further risk stratification among MLL-rearranged
cases, while outcome data on the increased number of patients
undergoing HSCT should stimulate critical discussion of the role
of this procedure in future treatment strategies for infants with
ALL.

Materials and methods

Patients

Between December 1995 and December 2001, 102 consecutive
infants with ALL, younger than 12 months, were registered and
treated on two protocols, designated MLL96 (55 patients) and
MLL98 (47 patients). These studies accrued more than 80% of
all Japanese infants with ALL over the 6-year enroliment period,
based on results of a nationwide surveillance study.'” The



diagnosis of ALL was based on bone marrow morphology and
cytochemical staining results. Each patient was evaluated with
respect to the characteristics of the leukemic cells, including
immunophenotype, cytogenetics and MLL gene status. Written
informed consent, provided according to the Declaration of
Helsinki, was obtained from the guardians of the patients, with
institutional review board approval obtained for all aspects of
this investigation.

Detection of MLL gene rearrangement and cytogenetic
analysis

The MLL gene status of each patient was determined by
Southern blot analysis and/or split-signal fluorescence in situ
hybridization (FISH) as previously described.’® Leukemic cell
karyotypes were determined by cytogenetic analysis with a
G-banding technique.'®

Treatment

The details of the therapeutic regimens used in the MLL96 and
MLL98 studies are described in Supplementary Tables.'®'8
Briefly, patients with rearranged MLL (MLL-R) received induc-
tion therapy and three courses of postremission intensification
therapy followed by HSCT if a suitable donor was available.
Patients with germline MLL (MLL-G) were assigned to a
chemotherapy arm consisting of induction, consolidation and
CNS prophylaxis, intensification, reinduction and maintenance
phases, administered over 83-85 weeks. Except for vincristine,
drug dosages on the MLL98 protoco! were calculated on the
basis of body surface area, while dosages on the MLL96 protocol
were based on body weight. This modification increased the
dosages of all antileukemic drugs used in the MLL98 study by
1.2- to 2-fold over those in the MLL96 study.

Patients in the MLL-R group underwent HSCT in first
remission (CR1), if a 5 to 6/6 human leukocyte antigen-matched
related donor, 6/6-matched unrelated donor or 4 to 6/6-matched
unrelated cord blood donor was available. The protocol-
specified conditioning regimen comprised either a total-body
irradiation (TBI; 12 Gy in six fractions, twice a day on days —7 to
—5) or busulfan (BU; 35 mg/m?/dose orally, 4 times a day on
days —8 to —5) with a combination of etoposide (60 mg/kg
intravenously on day —4) and cyclophosphamide (60 mg/kg
intravenously on days —3 and —2). Prophylaxis for graft-vs-host
disease (GVHD) consisted of either cyclosporine or tacrolimus
combined with short-term methotrexate.

Evaluation of the late effects

Late effects studied included cardiac, pulmonary, renal, endo-
crine, dental, orthopedic, dermatologic, ophthalmologic, audi-
tory, psychological, growth and development and occurrence of
secondary malignancies. Medical records regarding these issues
were reviewed by each physician of the participating centers,
and these data were collected by questionnaire which was sent
to each participating center.

Statistical considerations

The analysis of treatment outcome was updated on 30
September 2006, combining data from both the MLL96 and
MLLI8 studies because of their similar 5-year survival estimates
(see Results). EFS and overall survival (OS) rates were estimated
by the method of Kaplan-Meier and standard errors (s.e.) with
the Greenwood formula, and then were compared with the log-
rank test. Confidence intervals (Cls) were computed with a 95%
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Table 1 Characteristics of infants with ALL treated in the MLL96

and MLL9I8 studies

Overall, MLL-R, MLL-G, P-value®
n (%) n (%) n (%)

Total no. of patients 102 80 22

Age (months) <0.001
<3 19(18.6) 19(23.8) 0(0.0)
3to <6 31(30.4) 27(33.7) 4(18.2)

26 52 (51.0) 34 (42.5) 18(81.8)

Gender <0.001
Mate 52 (61.0) 32 (40.0) 20(90.9)

Female 50 (49.0) 48(60.0) 2(9.1)

WBC count ( x 10%) <0.001
<100 44 (43.2) 25(31.3) 19 (86.4)

100 to <300 34 (33.3) 32(40.0) 2(9.1)
2300 24 (23.5) 23(28.7) 1(4.5

CNS disease?® 0.05
Positive 15(14.7) 15(18.8) 0(0.0)

Negative 81(79.4) 59 (73.8) 22 (100.0)
Unknown 6 (5.9 6 (7.4) 0 (0.0)

CD10 <0.001
Positive 24 (23.5) 3(38) 21(95.5
Negative 78 (76.5) 77(96.2) 1(4.9)

Karyotype® <0.001
£4;11)(q21;G23) 41 (40.1) 41(51.2) 0(0.0)
#11;19)(23;p13) 7(6.9) 7 (8.8) 0(0.0)
H9;11)(p22;923) 6(5.9) 6 (7.5) 0(0.0)

Other 11923 6 (5.9) 6 (7.5) 0 (0.0
No 11g23 35(34.1) 13(16.2) 22 (100.0)
rearrangement

Unknown 7 (6.9 7 (8.8) 0 (0.0)

Abbreviations: ALL, acute lymphoblastic leukemia; CNS, central

nervous system; FISH, fluorescence in situ hybridization; MLL-G,

patients with germiine MLL; MLL-R, patients with MLL gene

rearrangement; WBC, white blood cell count.

*Comparison between the MLL-G and MLL-R subgroups.

8CNS disease was diagnosed if more than 5 cells/mm? with

recognizable blasts were found in cerebrospinal fluid.

PAll 80 patients in the MLL-R group, including the 13 cases with “No

11923 rearrangement” and the 7 “Unknown” cases by normal

karyotypic analysis, were confirmed as “MLL rearranged” by Southem

blotting and/or split-signal FISH.

confidence level. The clinical, demographic and biologic

features of patients were compared with z* tests for homo-

geneity. A Cox regression model was used for the multivariate
analysis. P-values, when cited, are two-sided, with a value of

0.05 or less taken to indicate statistical significance.

Results

Patient characteristics

The characteristics of the patients at diagnosis are reported in

Table 1. We identified 80 patients with MLL-R and 22 with MLL-G

by Southern blot analysis and/or FISH. Patients in the MLL-R

group were significantly younger (median age, 4 vs 9 months,

P<0.001), and had higher leukocyte counts (median,

168.4 x 10%1 vs 21.8x10%1, P<0.001). The frequency of

CNS disease (defined as more than 5 cells/mm?® with recogniz-

able blasts in cerebrospinal fluid) was also significantly higher in

the MLL-R group. Expression of the CD10 antigen was closely
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Table 2 Distribution of events by MLL gene status and treatment phase
No. of patients  No. of events No. of events during induction No. of events before HSCT No. of events after HSCT
No CR Death Relapse Death in CR Relapse Death in CR
Overall 102 50 5 1 21 1 14 8
MLL-G 22 1 0 0 1 0 — —
MLL-R 80? 49 5 1 20 1 14 8

Abbreviations: CR, complete remission; HSCT, hematopoietic stem cell transplantation; MLL-G, patients with germline MLL; MLL-R, patients with

MLL gene rearrangement.

®No events were observed among all four patients in the MLL-R group who did not receive HSCT for lack of a suitable donor.

associated with MLL-R. By karyotyping analysis, 1123
abnormalities were found in 60 of 73 evaluable cases (82.2%)
in the MLL-R group, half of whom had the #4;11)(q21;¢23)
abnormality. The clinical characteristics of patients enrolled in
the MLL96 study were comparable to those in the MLL98 study
{data not shown).

Treatment outcome

Remission induction and subsequent events. The num-
bers and types of events are summarized in Table 2. The overall
remission induction rate was 94.1% (96/102): Remission
induction rates were high in both the MLL-R and MLL-G groups:
92.5% (74/80 patients) in the MLL-R group and 100% (22/22
patients) in the MLL-G group. There was one induction death
due to a fatal adenoviral infection and five induction failures in
the MLL-R group. Two of the latter patients survived for 4.9 and
6.0 years, respectively, without evidence of disease after
alternative therapies (either acute myeloid leukemia-directed
chemotherapy or second HSCT).

Of the 74 patients in the MLL-R group who achieved CR1, 53
remained in continuous complete remission (CCR) during the
postremission phase, 1 patient died of infectious pneumonia and
20 relapsed (19 with isolated marrow relapses and 1 with
relapse site not specified) before reaching the timepoint of
HSCT. Among these 20 relapsed patients, 12 underwent
allogeneic HSCT in second remission (CR2) and 3 underwent
HSCT without remission; the 5 of 12 who underwent HSCT in
CR2 remain in remission for a median duration of 8.4 years
(range, 5.7-10.2 years). Forty-nine of the 53 cases in CCR
underwent HSCT in CR1: 2 autologous HSCT, 21 HSCT from a
related (n=12) or unrelated donor (n=9) and 26-unrelated cord
blood transplantation. The median time from remission to
transplantation was 4 months (range, 0-9 months). Twenty-
seven of the 49 patients with HSCT remained in CCR at the time
of analysis, 8 died in CCR (four of veno-occlusive disease, one
of cytomegalovirus infection, one of bacterial sepsis, one of
gastrointestinal hemorrhage due to GVHD and thrombotic
microangiopathy and one of an unspecified transplant-related
complication) and 14 relapsed (nine with an isolated marrow
relapses, one with combined marrow/CNS relapse, two with
CNS relapse, one with testicular relapse and one with relapse
site not specified). Among the 14 relapsed patients, 3 continue
to survive for a median duration of 7.2 years (range, 5.0~10.1
years) after subsequent HSCT, while the remaining 11 patients
eventually died, mostly of relapsed disease. The four patients
who lacked a suitable donor received chemotherapy only as
specified by the protocol and remained in CCR for median
duration of 8.7 years (range, 3.6~10.8 years).

Analysis of overall outcome. The estimated 5-year OS and
EFS rates for all 102 patients were 60.5% (95% Cl, 50.7-70.2%)
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and 50.9% (95% Cli, 41.0-60.8%), respectively, after a median
follow-up of 7.1 years (range, 1.5-10.8 years). Patients in the
MLL-R group had a significantly worse outcome than those in
the MLL-G group: 5-year OS, 50.8% (95% Cl, 39.6-62.0%) vs
95.5% (95% Cl, 86.6-100%) (Figure 1, P<0.001) and 5-year
EFS, 38.6% (95% C!, 27.7-49.5%) vs 95.5% (95% Cl, 86.6—
100%) (Figure 1, P<0.001).

The only difference between the MLL96 and MLL98 protocols
was the higher dosages of antileukemic drugs in the latter study,
which was not associated with improved outcome as demon-
strated by 5-year EFS rates in the MLL-R group: 35.7% (95% Cl,
21.0-50.4%) in MLL96 vs 41.8% (95% Cl, 25.8-57.8%) in
MLL98 (P=0.67). Neither conditioning regimen received nor
donor source had a significant impact on post-transplantation
EFS rates among the 49 patients with a rearranged MLL gene
who underwent HSCT after CR1 (Table 3).

Treatment outcome in the MLL-R group according to
prognostic factors. The prognostic impact of several poten-
tial risk factors (Table 3) was determined in the MLL-R group.
Infants younger than 6 or 3 months and those with CNS disease
at diagnosis had significantly worse 5-year EFS rates than did
infants without these features. Gender, leukocyte count and
karyotype lacked prognostic significance in this univariate
analysis. Further analysis with a Cox regression model indicated
that only age less than 6 months exerted independent predictive
strength (data not shown).

Long-term side effects. It was possible to evaluate long-
term sequelae among 57 of the all 62 survivors of infant ALL
treated on the MLL96 and MLL98 studies: 39 in the MLL-R group
and 18 in the MLL-G group (complete follow-up data were not
available for the remaining five patients). The median age of the
57 patients at analysis was 7.7 years (range, 1.1-10.4 years).
Thirty-six of the 57 patients, all in the MLL-R group, underwent
HSCT. Twenty-two received the TBl-based conditioning
regimen, while 14 received the non-TBI conditioning regimen.
In the TB! group, four patients had undergone allogeneic
HSCT twice.

Significant late effects were not observed among patients in
the MLL-G group. By contrast, various late complications were
observed in the MLL-R group as follows: chronic GVHD in 5;
hypothyroidism in 5; short stature (defined as a height standard
deviation (s.d.) score below —2.0 or a requirement for growth
hormone therapy) in 23; skin abnormalities (alopecia, sclero-
derma, hyper- or hypo-pigmentation) in 12; fasciitis in 1;
ophthalmologic complications (dry eye, corneal opacity, retinal
vasculitis) in 5; pulmonary complications (interstitial pneumo-
nia, bronchiolitis obliterans) in 6; chronic diarrhea with
malnutrition in 1; dental abnormalities in 6; multiple exostosis
in 1; epilepsy in 2 and neurocognitive deficits (learning
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Figure 1 Overall survival (OS) and event-free survival (EFS) rates for infants with ALL treated in the MLL96 or MLL98 study by MLL status.

Outcome was significantly better in patients with germline MLL (MLL-G) than in those with rearranged MLL (MLL-R) (P<0.001).

disability, intelligence impairment, autism) in 4. There were no
cases of secondary malignancy or symptomatic chronic heart
failure. Pubertal development could not be evaluated because
all study patients were younger than 12 years old and had not
entered puberty.

The distribution of height s.d. scores is shown in Figure 2.
Median scores for the MLL-R and MLL-G subgroups were —2.49
(range, —8.05 to +2.92) and + 0.05 (range, —1.00 to +0.90),
respectively (Figure 2a, P<0.001). In contrast to the 36 patients
who underwent HSCT, height s.d. scores for the three
chemotherapy-only MLL-R patients were in the normal range
(—=1.88, —1.57, —1.48, respectively). The median height s.d.
score for patients receiving TBl-based conditioning (n=22) was
—3.07 {range, —8.05 to —0.08), which was significantly lower
than the median value for those given non-TBI conditioning
(n=14, =1.72 (range, —6.13 to +2.92)) (Figure 2b, P=0.02).
However, 5 of the 14 patients in the latter group had height s.d.
scores below —2.0.

Discussion

The japanese MLL96 and MLL98 clinical trials are the first
published prospective studies to stratify infants with ALL by their
MLL gene status. The results demonstrated clear differences in
clinical features, including treatment outcome, between patients
with or without an MLL gene arrangement. In most previous
reports of EFS rates for infants with ALL, these two subgroups
have been combined,>® when results are listed according to
MLL gene status or CD10 expression, the EFS rates for those with
a rearranged MLL gene or negative CD10 expression range from
only 21 to 40%, and generally do not exceed 30%. Thus, our
overall EFS rate of 50.9% justifies the decision to stratify infants
with ALL by MLL gene status, so that appropriate risk-based
treatments can be applied in each group. The method for
determining MLL gene status is critical to segregating patients

into ‘true’ MLL rearranged and non-rearranged cohorts. Because
16.2% of our MLL-rearranged patients lacked abnormalities in
band 11g23 by normal karyotypic analysis, we conclude that
molecularly based methods such as Southern blotting or split-
signal FISH are essential in strategies to determine the accurate
MLL gene status in infants with newly diagnosed ALL.

Whether allogeneic HSCT has an important role in the
treatment of infants with ALL remains controversial because of
the limited data on this issue.'®?” Pui et al.'” retrospectively
analyzed cooperative group and individual transplant center
data for children with ALL and 1123 abnormalities, concluding
that any type of HSCT was associated with a worse outcome
than chemotherapy alone for (4;11)-positive leukemia. In that
study, the EFS rate for the 28 infants who underwent HSCT was
only 1943%, which is extremely low compared to our results
and those of Sanders et al.,>” who reported a 3-year disease-free
survival rate of 42.2% among 40 infants with ALL following
HSCT. However, this apparent improvement in outcome after
HSCT must be interpreted with caution, since both the report of
Sanders et al. and ours lack adequate retrospective or
prospective control groups. Moreover, infants are the age group
most vulnerable to intensive cytotoxic therapy, especially HSCT
with a myeloablative preparative regimen, as illustrated by the
high proportion of post-HSCT events in the current study
(36.3%, 8/22) that were due to transplant-related toxicity. It is
also notable that all four patients in the MLL-R subgroup, who
did not receive HSCT for lack of a suitable donor, are alive
without any subsequent events.

Allogeneic HSCT in infants always harbors the risk of late
effects. In our analysis, 23 of 39 patients (58.9%) in the MLL-R
group, especially those receiving TBI, had short stature after a
median follow-up of 7.7 years. Sanders et al.*” reported milder
growth impairment in their series despite earlier treatment with
a TBI-based conditioning regimen. This discrepancy may reflect
the hyperfraction method of TBI used by Sanders et al., such that
15.75 Gy was given three times a day over 7 days. Whatever the
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explanation, we would stress that severe growth impairment
was also observed among patients in the non-TBI group, which
may indicate that any form of conditioning regimen for infants
could increase the risk of growth retardation. We observed
several other serious long-term side effects, but additional
follow-up is needed before the impact of these complications
can be fully assessed. Besides, caution is needed to evaluate
some of the late effects reported here, because there is a certain
methodological limitation in collecting these data, which is
questionnaire-based, that may lead to an underestimation of
these events.

Several steps will need to be taken to further improve the
prognosis of infant ALL with MLL gene rearrangements. First,
additional risk stratification may identify important subsets of
patients who would benefit from alternative therapy. Our
analysis indicated that age at diagnosis can be used to segregate
patients into two subgroups with different 5-year EFS rates:
27.8% for infants younger than 6 months and 52.9% for infants
6 months or older. This approach would not only contribute to
better control of the leukemic clone, but might also reduce
treatment-related toxicity. Second, we would emphasize that
nearly half of the events (21/49) in our MLL-R group occurred
before the use of HSCT. Thus, despite an initial remission rate of
more than 90%, effective strategies to prevent early relapse
are urgently needed. Pieters et al.?® described the in vitro
drug-resistance data, which demonstrate greater sensitivity to
cytarabine (Ara-C) and higher resistance to glucocorticoids and
L-asparaginase by leukemic cells from infants. In fact, we did
introduce intensive use of Ara-C and dexamethasone in our
treatment, which may in part have contributed to improved
outcome compared to the historical data. However, one might
improve results by further intensifying the early phase of
postremission intensification therapy with Ara-C and with
intensive use of t-asparaginase, which was not used in the
current therapy, to overcome the leukemic cell drug-resistance
to this agent. Third, the toxic events and late effects related to
HSCT are hardly acceptable for treating infants with ALL.
Without clear evidence for benefit of HSCT, it will be necessary
to devise an effective chemotherapy regimen without HSCT, at
least for the ‘lower-risk’ MLL-R subgroup. Finally, two large
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Figure 2 Distribution of height standard deviation (s.d.) scores among survivors of infant ALL in the MLL96 and MLL98 studies. (a) Comparison of
scores for the MLL-rearranged (MLL-R) vs germline MLL (MLL-G) patients. (b) Comparison of scores between patients who received total-body
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Table 3 Five-year EFS by selected prognostic features for infants
with a rearranged MLL gene
No. of 5-year EFS, P-value
patients % (s.e.)
Age (months)

<3 19 26.3 (10.1) 0.04

>3 61 42.4 (6.3)

<6 46 27.8 (6.6) 0.02

=6 34 52.9 (8.5)

Gender
Male 32 37.5 (8.5) 0.74
Female ) 48 39.3(7.0)

WBC count { x 10%/)

<100 25 51.2 (10.1) 0.08

=100 55 32.7 (6.3

<300 57 41.9 (6.5 " 0.28

=300 23 30.4 (9.6)

CNS disease
Positive 15 20.0 (10.3) 0.03
Negative 59 47.3 (6.5)

Karyotype
t(4;11)(g21;923) 41 33.8 (7.4) 0.29
Others 39 46.8 (8.8)

Conditioning regimen®

TBI-based 26 47.1 (10.1)

BU-based 23 65.2 (9.9) 0.24
Donor source®

Unrelated cord blood 26 53.8(9.7)

Others 23 56.5 (10.3) 0.92
Abbreviations: BU, busulfan; CNS, central nervous system; EFS,
event-free survival, HSCT, hematopoietic stem cell transplantation;
s.e., standard error; TBI, total-body irradiation; WBC, white blood cell
count.
25-year EFS by conditioning regimen was compared among patients
who had undergone HSCT in CR1. )
b5._year EFS by donor source was compared among patients who had
undergone HSCT in CR1.
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irradiation (TBI)- or non-TBI-based conditioning regimens.
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