Early transplantation for MLL-r infant ALL

K Koh et al
Table 5. Grade 3 and 4 toxic events by different treatment phases in 62 MLL-r ALL infants in MLLO3 study
Toxicities Induction Cons-1 Cons-2 Conditioning
Patients assessed n==62 (%) n=52 (%) n=48 (%) n=44 (%)
Blood/bone marrow
Hemoglobin 58 (94) 44 (85 41 (85) 40 (91)
Leukocytes (total WBC) 59 (95) 52 (100) 48 (100) 44 (100)
Neutrophils/granulocytes 62 (100) 52 (100) 48 (100) 44 (100)
Platelets 59 (95) 50 (96) 46 (96) 40 (91)
Gastrointestinal
Stomatitis/pharyngitis 7(11) 24 0 (0) 18 (41)
Vomiting 0 (0) 2@ 0(0) 49
Diarrhea 13 (21) 15 (29) 6 (13) 12 (27)
Constipation 12 0 (0) 0(0) 1(2)
Pancreatitis 0 (0) 0 (0) 0 (0) 0 (0)
Hepatic
Total bilirubin 7(11) 1) 24 8 (18)
AST/ALT 27 (44) 7 (13) 26 (54) 4 (9)
Metabolic/laboratory
Amylase 0(0) 0(0) 0(0) —
Hyperglycemia 2(3) 0(0) 0 —
Renal/genitourinary
Creatinine 1(2) 0(0) 0 (0) 0 (0)
Proteinuria 0 (0) 0
Cardiovascular
Thrombosis/fembolism 1{2) 0 (0) 0(0) 0 (0)
Other cardiovascular 12 0(0) 0 (0)
Pulmonary
Dyspnea 10 (16) 0 (0) 00 3(7)
Hypoxia 15 (24) 1(2) 0 (0) 501
Infection/febrile neutropenia
Infection 45 (73) 36 (69) 17 (35) 32 (73)
Allergy/immunology
Allergic reaction/ 0 (0) 0 (0) 0(0) 0 (0
hypersensitivity
Syndromes
Tumor lysis syndrome 25 (40) 0(0) 0{0) —
Thrombotic microangiopathy — — —_ 0 (0)
Veno-occlusive disease — — — 6 (14)
Dermatology/skin
Rash/desquamation 1(2) 0(0) 0 (0) 5011
Neurology 4 (6) 0(0) 0(0) 1(2)
Hemorrhage 6 (10) 0 {0) 1(2) 1)
Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransferase; Cons-1, consolidation-1; Cons-2, consolidation-2; MLL-r ALL, MLL gene-
rearrangement-positive acute lymphoblastic leukemia; WBC, white blood cell. *One patient who discontinued the study because of protocol violation (use of
total body irradiation) is included.

residual MRD at both the postinduction and pretransplantation
time points tended to show a worse outcome. Moreover, the fact
that nearly half the patients ultimately relapsed even though
transplanted in 1CR indicates the limited efficacy of allogeneic
HSCT itself for infants with MLL-r ALL.

Although the EFS rate of our study cohort was not satisfactory,
their 4-year OS rate of 67.2% was relatively good. This can be
explained by the low HSCT-related mortality rate and the relatively
high salvage rate after relapse compared with those in our
previous MLL96 and MLL98 studies.’® Among the 43 patients who
received allogeneic HSCT per protocol, only 2 (4.6%) died of non-
HSCT toxicities (1 of transfusion-related lung injury and 1 with
unknown sudden death), although this death rate was high
(15.0%, 8/53) in our previous MLL96 and MLL98 studies.* Several
reasons can be proposed to explain this observation. One is the
introduction of an appropriate dose of BU in the conditioning
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regimen, based on individual pharmacokinetic studies. It is well
recognized that the pharmacokinetics of BU vary widely among
infants, which may lead to severe post-HSCT organ damag !
including lung injury, hepatic veno-occlusive disease, etc.'™"
Second, the minimum course of pre-HSCT chemotherapy might
have reduced the potential organ damage that could have
occurred if the patient were instead heavily treated with multiple
courses of chemotherapy. Therefore, our strategy of including
short-course chemotherapy and the early use of HSCT with
individually tailored doses of BU could have reduced both the
early-relapse rate and the transplantation-related deaths. The fact
that 7 out of 13 cases of post-HSCT relapse were salvaged with a
second HSCT may also reflect the low toxic potential of the early
HSCT strategy, as mentioned above. Of course, late effects are yet
to be evaluated in this study and must be observed especially
carefully in these cases.
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Because of the limited effectiveness of HSCT and the potential
risk of late effects, alternative strategies with novel targeted
therapies should be explored for infants with MLL-r ALL*'8'®
Recent research has demonstrated that the aberrant epigenetic
status, induced by a reciprocal MLL translocation via the H3K79
methyltransferase DOT1L, has a central role in MLL-r
leukemogenesis.?®22 The clinical development of epigenetic
modifiers, such as DNA methyltransferase inhibitors and/or
histone deacetylase inhibitors, is currently in progress. A small-
molecule inhibitor of DOTIL is also in clinical development.
Meanwhile, HSCT should be restricted to patients at higher risk of
relapse, who are likely to benefit from this treatment modality.?
This stratification is currently being evaluated in our ongoing
JPLSG MLL-10 study.

In conclusion, short-course chemotherapy and the early use of
HSCT in our study was feasible for infants with MLL-r ALL.
However, given the limited effects of HSCT and the potential risk
of late effects, the indication for HSCT should be restricted to
specific subgroups with poor risk factors, and an alternative
approach incorporating molecular-targeted drugs should be
established in the future.
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INRREY v AR (acute lymphoblastic leukemia: ALL) &, /NEBEEED 5
LEho LOHEOEWRETH D, ENTIHERK 500 ~ 600 BIMNFEIET 3, B3 40 £H
DN ALL 1203 B {LARROE R IZBEETH D, BAETIE 70 ~ 85% O A N> MEFF
3 (event free survival : EFS), 80 ~ 9096 D 44775 (overall survival : OS) SR S h
TRBY Py 5 ORBREORESEEE L THERAOMS A b ORBILI L T
ERENTE N, & SIH4E T Philadelphia BB #E ALL (Ph-ALL) 1234 5 F
oy vFF—EHER(TKDO XS BHEOHEASERINTETEY, SBELIHE
 BEom EsFEsh B,

Ui Ui h, BB INT b E—EIITH - T bILEED & TR DI Lic
QO—HOBRERBENERET 5, £/, BRI S bEERE CllEmMaBEEls T
ORIEOTHEEEL K, ThoOBFICH LT, BIMBBED R+ REI KR
EUTRE W,

AR, & MR i B IR © 2L HLA © X DR HIEIC X 5 matching @
b, BHFBENBEOYR, FRAOWLELCREIEHOBET 210 > ThE <
ZEL22d %, —F, NEALL T UCikEal, BA/NEAMEY v SE@E s v —
7 (Japanese Pediatric Leukemia/ Lymphoma Study Group : JPLSGR) iT& - T?f)]&b%
OL&EH—T 0 b aVBHEEINTED, P EE-ERIICBY 2BEERZEN
THD TH—NIEREIN TN Z, FETR IO LI BEREOTF, LB 5/NE
ALL OBMEES, BEMEECHLEQBRGT LT 20 CE#fkd 3,

[ MRESH
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ZCEKES 19RUTOEMENRE LTREHT 5, KL, 16~19FEDODYS
AYA 1t (adolescent and young adult) ® ALL &2 Cid, ERNO/NREEKRAE 7 IV —
FTORBRIZVERESNB &, ENTRIETSMABER CIRESN3Z LB 0T
EDS, RAEEY vAERBIEON A RS54 v deTsREhizL,

%7, BIEEIGA RT3 BT UNETRZ (minimal residual disease: MRD) #E:
BETH 5, JPLSC OERABRIERRI T MRD JE 1 B ERE ALY, BRE
B EORATTATALENRD S Z EICEEI NI,

1. ﬁ%ﬁU/\*ﬁ

ALL ORESEEE, MRS L CHRERERTICE S REZNSEE, etk -
BEFEECES HRERENSEICE > TITOI 3, 2 LERBICRET 3, Wb
WBAR ALL 2T, SRELBER ZEEOHKR - EMENEEEETLL
Do, BMEORE E L THEDLNE I ENT,

SRR I R B M, BRISRMERRME, TR SESI N B, BEB MR ALL
m%%ﬁﬁﬁ&fufvyﬂ%@?%émmac%ﬁ%@ﬁ%&%ﬁime%%&&?é

, ALEBEOBHNENORE LA RERB L, %&abr*mﬁﬁﬁfxuaﬁ
ﬁ@ﬁﬂﬁhu&#bﬁ%k%%V”%?% EHWEETH D, ERETETHEME
ALL ® % B, IEE 7 Early T-cell percursor i< hkﬁ@aﬁﬁ%—%"'ﬂlﬁﬁ?‘}? BEEET 5~
78 BEarly T cell Precursor ALL (ETP-ALL) E UTHHEHENB LS TR, FHRARLE
DWENB NI &ind, BIEELMSEEICE 3,

TRRIEEIIC I, SEAORINER CIEER ENEETH S, FER L LT, TERE
175 high hyperdiploid (BB A% 52 &LI L), #IZFHENER hypodiploid (FrEfEA
BURUTIBHENATHNS, REAEERICONTE, FPREIFOFEE LT(12;2D:
ETV6-RUNXI (TEL-AMLI), THABMERE & U T 11923 MLL EETF) OBBREEIE
FE (MLL-AF4 73RZER), DIC @AY Y AMIFEEMES & EME 0 (17;19) (TCF3-HLF,
TKI E#)72 Ph-ALL : BCR-ABLI, RA LB V/NRTRFEALAETRIZLEA;19) -
TCF3-PBX1 15 EMEERNICEETH 5, L TR INSIKMA T IKZF] BT EOEE
ERTFORRPER, CRLF2 BITOEFRS, Ph-ALL ICBUL EBRFRB IS -

%FD Ph-like ALL 72 EDEi 7 BAFEEEE LTHEEESN TV B Y, XL, choofik

HREIL DN T2 AER TR S 20 TOI v vy ANBTUSETLTES
¢, BIEEEOREELITHORIMET 2 ICIEBHNETH 3,
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THRESN B I EBZNID, Zh 5 O FPHRRERTFIRESHCTRE, BELRE, PHMERE,
EREREITOEShLN, E—ERECE I 3BEEICHHELT 2 0RERBREC—
Thh, BEMICHETROXI B—HTH 5,

+ Ph-ALL
» Hypodiploid
« t(4;11) : MLL-AF4
« MLL BIZTERHERG IR ALL
- t(17;19) : TCF3-HLF
- FIEVAEIC & B BEE AR
- FIEAVE BRSO A B
* MRD &4

2. BEH
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1. BEFRAENOBIEES
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B ALL OB HEE

HLA
T EE
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- MLL (+) { EF (+) .
’ BEikE (LR YR
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BT (-) °
hypodiploid
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BERE S S S S S Dev
Lig

S :standard of care BIENIEERBETHD (BHHE QOL BEDRFHECDVNTERFLEDR
THRENIZREINETHD) ’
CO : clinical option BEZEZERL TELIWNES
Dev : developmental REDPTHY, WRHREL TERINE
GNR : generally not recommended —figf0(z [SENSHDSINALN
BEER : 2R 18 DBEREOESH
BH ”\E’Eﬁ%w HBEME, BER3SHE6 HARBOER
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RAY BFM ) —7IC BT 2 E—BE RO BRI

PCR-MRD results
MRD-HR
no MRD
MRD-SR | MRD-MR | MRD-TP2 | MRD-TP2 resul
=107 = 1072

No CR d33 MMD MMD MMD MMD MMD
PPR + (9; 22) MMD MMD MMD MMD MMD

PPR + (4; 11) MD MD MD MMD MD

HR criteri
_rnortena PGR+ (9:22) | no MD MD MMD MD
(m hierarchica 1 order)

PGR + (4; 11) MSD MSD MD MMD MSD

PPR +* no no MD MMD MD

“Favorable”PPR * no no MD MMD no

MSD = matched sibling donor

MD = matched donor (well-matched, unrelated)

MMD = mismatched donor

*PPR + pro-B ALL or T-ALL and/or M3 d15 and/or WBC > 100,000/ uL

f PPR + none of the above criteria

MRD-SR : MRD negativity after 4 and 12 weeks induction treatment, measured with two inde-

pendent target with sensitivity of < 107,
MRD-MR : any MRD positivity after 4 and 12 weeks induction treatment, but < 107 at week 12

(TP2).

MRD-HR : MRD = 10 "% at week 12 (TP2).

BB (HR) OREBIZ, MRD LNILZERBISERBIBEORN F—HRENTS,
(TER3 K W)

BHsBE UcBAICE, TEROBHEERIRE {Eb 5 RRHERD 5,
I, BEEG &S A EFOREI>WTERT 5,

BEDI K4 Y BEM 2 V— 718V 5 BEOBHEEIE (B — TR 55 2 1R T %,
@ Ph-ALL |

Ph-ALL it LCRE—FERNcoHEEMMEBHEEZERT 5,

Ph-ALL 3&<, H—FEHHCEOTBEEEOH 5REBMTHAELEZ SN TEG,
Arico 5%, BMEHIIC X 3 BB COBRFENTIFENR P S, 1080 FREE, S 1990 4
REPLIVEE SN2 BEFICB 0T, HLA —HRAE» 5 OB EMLERE SR UL THERK
BEREEDI EERE LY, & 517, 1990 E£/RBH0 5 2000 ERFILIBES N
BEOEN (TKI 268 Ui BERRID TRIRMLE K- —» 5 oBREEsmLEL, b
PR LD QETRNEN - EERE LY,

61

- 108 -



4. 2MYEamE (MR E2ik

—7%, TKIBrRLEREOE AL, LEEEDORENSRKE {m L7, KRE Chil-
drens’ Oncology Group (BI'F COG) DT » 7o 4 < F = 7S RILEEE O BRHAR TIX
4 < F =T EEBEICHE LUK cohort 5 DEEZERO 3EEFS X 80% EBHEHELAET
Holel EERELRLY, ZOBRE, BPHHEZEELZz0BROBETERMETH -
eV Fiea—nm v YRR ET 5 ERAREERAR EsPhALL TO A v F = 7 HALFE
EEOEREBERED (TTU%NE—EMEIIcBEE3Z1 T 3), good risk B & poor risk #
D LEDFS BEeNn £ 75.2%, 53.5% EPERELBLUTRE M ELLY,

TKI SR LFEEENTRE & 7L » 72BHE T B O TR Ph-ALL O3 RTHE—ERIAICE
FABBEHEIG TR CRESNTH B, —7, COG OFRED cohort 5 DIEFIEIE 44 #1
EHEBDEMIcE EE BT &, JPLSG Ph-04 RERTRAFITBENTHhN I /20 TKI
BREEEROE LE - hERENTRENW. SR EE2EET 5 &, £F2BHEER
MOBRINT 52 EHHENTIRA L, HEFETHE, Ph-ALL KB 3BEEIRICO>WTIE
Rl a v e VT ARBVEEDLIZ2ERL L, BEBHIZR+T2BIEF VAT D
®, Ph & ALL & RA#RIC MRD THBHEBEIGZIRET S ENa 2y RO DDH
%, COG & EsPhALL M#£RTIT » T2 HT 0 7 F = 7 HALEEEORR TR
MRD R ESWTEEEREZRE L TB D, 2014 Fichig S h/cidd b © JPLSG Ph-13 #4
BTd MRD RESWTBBEERZHRE LTS, /2L, BHEEREREST S MRD @
BIEHHE, FIEEH, cut off VANV DWW TRBATUSIELL T3 b TRENT &I
SEELUTEBADENRD S, MRDEETHEIN 6 L0 > TBHEBELTRIEWERET S
Z & HHFETEATETH %,

PEXY, BXFA FZ4 T MRD 28 LIEERIGHICE SO CTBREEINERET 5
ZEERFERELDD, MRD BERIZB T & HLA $EEHE % %1 T Clinical option
ThsbEUT,

@ Hypodiploid
Yufa AR 43 A LI T © Hypodiploid ALL 123 U TR E—EML T 0 FEE i iasiE

s x

1790

e RAE 44 R LLUT @ hypodiploid ALL i3, SHERN1I%EFhTHEb00D, Fk
FRETH 5 C EMERIRIC & 2 BRI CHRES TV, BT, REARRE 43
AUTOHD SEEFS ZHW B EARETH D, BEROT EEZ-LEBERETVHOD,
BRI B B BAEEE EE L 5N B,
® t(4;11) 1 /ML

1EPLED t(4; 1) ALL kLT, S—SiicoimsnmhsiiZEL, o
ARG ER T RBEET S .
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1P ED t(4;11) ALL O LEBREIC X 2 HER 0% AR THD P, E—F
AN B 2 BEESHERES NS, LALEMS, Pu bitk 2EBRFTOZHAIT
DN T3, [LEBEBEBHEEO EFS KREMN D > o EREShTEY ™, 26T
RS B DT TIRED, t@; 1D T 7V =V v (LT PSL) Fieik BiFae (1A
D PSLARE 1 EHODA b MUFH— MEEEOD day8 REIMEFERE 1,000/mm® £ T
EFSH80% EBIFTH - Ic & 2iRE S H 0 ™, BHESE I DWW T PSL KIGHES MRD
EDIBERIGEZEIEET R ENRY EEZL 5N D, BFM 7 )V— 7k, PSL iniE
BiF#t< MRD BHEOSE&1E HLA —HEB F - — DA BEHEIGE LT 5Y (E2),

@ MLLBRSBENREESLE ALL

MLL BEFEERGEIE ALL kU8Rl coBEniagEiER s
%o :
MLL BETEEBRB TR ALL O FHEARTH D P, bHE T MLLS P
hHEZEEWNECENT, &0EE—ERIICB T 2BHEEIEE U TSk, Kosaka 5
MLLI AEIC BT, HE—REINICRABEBRE LT/ 29l 3EEFS 2 64.4% & BIFT
Hotrl EEWRELY, £, Jacobson & DIE? % Seattle 1 5 DOREY CHREME

I, B—ERRCRERBEZU L BEOTRIIIFEEFR 0N LERFTH -7,

U LA S, Pul & OZHFITOBRFRITIENT CIE, BESOBBEREREHO
BREEDGUARRTHY, BHEHOFAEEITWESIATHE Y, COG® P EHERILREE
FRBFFE interfant 99 DT ® TS, BHEFHIARZHE T 5 LBMEE LFEER THRE
BEDOER ot EMEINTVS, EiB U7 MLLIS T T & 240 EFS 13 40% &1
EEESTRBY, &FEBEER LT 2EBIEOZLERTEH I NIb I TR L, —7F,
Interfant 99 @ sub group T, HEMREO—EB(HE 6 4 HRHH > PSL BUGHER
BEZIZWBC30H /mm* UL TRBHEHOBEIAECEEERIVORIFTH-
feEEhTnsg ™,

Ub &Y, MLLERFEERFLR ALL OBEEIRIC DO TR V2 v RE7E 0N
bODEHKRE L TFRAROKETHY, ChETODLPETORRERICES THE—H
BICBY 2RABREEER TS ERRYEEL SN S, FICHRMEL, MRD Bk
BEDHY R7RFEET 254, BENIBEEIT I N&ETH 5,
® t(17;19)

£(17,19) ALL KR U CHE—EFRE CORBEMMBEEEEZTT 5.

£(17;19) ALL i3, FIRBICERICEH VY Y AMEPBREEMENER (DIC) 2485
7 EDERIIFEESR L, %@%ﬁé FBOTARTHE P, BEFAOHESRE SN TS
2, BRETREFOLDICRBBHEETOINETHELEEL 50D,
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4. BEY /R ERIE (MNE) FE2iR

® MEPEERIGERR

MPRERIGERRH ALL DS b, PEARRTE2E T 25438 Bl cOoORE
EMMEBEEEET %, ‘

MERRER G, BFM 7V — 7B W TIRIGREIE 8 H B ORMIMZEEREIC & -
T, COGIRBOLWTIRIGERETHEEZ X 14 BBOBHIFRLEBICX - TS AT
5o Th DRI L 2UINEENGHEABRBHETERARTH Y, BY X7 IBIMEEH
THRILE NI ALBREEZWITEN 52 Y, h S AR KILER BE OB HEEIS 3KE
® MRD IZ & » THREESN S Z EMFERER - TW5ED, MRD OFlNTE R VB,
ASHOFHRARRTFEZFTAHTRIEREIGSEEINS, TORIIT, MRD NERL
HF &SN TOED - 7R ROBE AR TR T, very high risk ALL (Ef#EEATRE,
Ph-ALL, t(4;11), PSLEJS#ARE, WBC 105 /mm® P ko T-ALL) B TRRFERE
BB ERORRAEFRMUERERAEFRIC LA > T/l & TH 3™,

BFM ')V — 7% PSL RJGHAR R T MRD N ARBEOEA 13 pro-B ALL, T-ALL, 1B%E
BANG 15 B HEFERIE 26% L1 L, 2 WBC 107 /mm* 2l E, onWdThhr2E T 54T
X HLA —Z R X OEAEMBEBEOHEIGE LTWEY (]2), LMLAEMNS, BFM
7 NW—7& MRD FEHEARREIC B 2 ZHBIOBEEBI L LTHEDTIRAZL, T0
& IEFIOBHEBERIC OWTIHEBERZER T ADENRD 5, ERICIO XS WEFALEZE
{r ATIEOP ALL 2000 B350 very high risk B O#RE T3, BHEFERIFHE 2 HET 5 L BE
B LRREROBRARRICEENERTD - 2 ERESNTHE D,
@ MRD B4

MRD B ALL o) U T E—EFNA T O AEEMMEBEETT O,

IHEREE, —EOBRIIHEZE LI MRD O LRIV Y o LR FREAFTHS
MR e Y Rsd 51 P, REEZRERERICBOTH® T MRD 2 BHiMtic
21 U7z AIEOP-BFM2000 Bf%5© & MRD i2#5 ¢ high risk B® 5 4 EFS i3 30% &
REBTH- 2P, Joi2L, MRD OEER, BH &1 3{LEEE P MRD ORI F %k
(IgH/TCRE#RO PCREI L 2WEI BILRFRENER < — /71— D flow cytometry 2
L BHE), WERH, cutoff LT B3UNNMIK-TRUL ST BT LRKERBMBETD
%o HBHEEKEBICB Y 5 MRD OREREEARZICENLORBICHET S LICREETR
TR S,

BFM ‘B# TIEE %2179 5413, AIEOP-BFM 2000 iR ORI T &, RERbEE
% GBEBIEE 128) oS EB1) 5 PCR-MRD 2 10 *OBABEEL L TRETHA
5o UM LEHMS, ATEOP ALL 2000 THEE O BIE DB Tid, MRD BEHEZHLET 3
very high risk FH I BESRFE A TR T2 LB ER L EREHOBREERICEER
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ZREh o ERESN TS Y, E—FRBIICBIEETS & &0 & » T MRD BHEO
EHEREWEIRALIENAELE S ML, ERAREBHEEINTN S,
B8 N\TEE

FENGEIC & > TEENE SN TBROBEIC L > TEREME LW B4R, E—FR
HWeoREEmEREET I,

WHAD 4 ~ 6 HOWEE (Wb 3 BFBARE) TRAEBEMBRIBE SN D - GHEITIE,
BOBRMTEBPBONTLFRARTSH S Vs Schrappe 512 & 2 HEEAROZEHIT
OWFTH, N SHIMGIRI X 3 BARE AR D 10 4 EFS 13 2% SRR TH B Z &
PRER SN o™, BRETR, BREEAFEFNRBERICE TSI EPRETH S, i
U, Schrappe & DEITICB T, HENPRBIFCTHIHNEET 2RO RBREI N
THY, 4% MRD 2 &0 data OEBHED T, BHEBS, SHANIBEMEAESNLS
e S H 5, *

@ ETP-ALL

ETP-ALL 3o FEABRFHENEEICE, BRI Y 3BT,

Coustan-Smith 5%, T-ALL ®FRic—EOER < — 7 — 0% (CDla &, CD8R
M, CD5 55 M:, BHRRECRIBMER~ -7 B 285, SHETRETFFRE
Y —vERTE—ENH B LERELUTearly T cell precursor ALL(ETP-ALL) & 454
U, COBOTFHRIAFBRTH 2 EWE LD, '

Z® &5 ETP-ALL BENOEATHREINTE D ®, BEEEMSHELT > T
5, LHULENS, THLOEBMSHEETIIETP-ALL TH-Th, ELOFEHAER
FHBIE A EBERER L0,

« ETP-ALL ®% { 1 PSL BIGHA R, MRD Bt LB0HEERS D, ThoDFHER

BRFBBZCHEOTROT—FEATHTHS

« ATEOP-BFM2000 @ & <id, MRD &0 #4 ETP-ALL O FHIAHT L ARTHE
ot ® '

BRI 2ZHBITORTO T — 7 i3

BRI RBEBEAITO Sk o TFRBHET Z L0 D F—F 20,

2) E_EfRER

BEBHE LU MRD BHELZEOFPEABRTFAF T3 PRAERE CIX, BEMAHI
ARSI EEIT D,

BR/ANEALL o PBRTFEEREHEEREMTH Y, —REEHOBRBERI TR
B, BIOMARMEREITEREFTHLZ EBMONTNA ®, £/, BEiEKmiE
M ALL il THEfEM: ALL OBRBPRARTH D, Choi2abE L BFM 7V —7
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4. BIEYERIVE UMNR) 82k

J BFM & IL—7DEFALL O S 54

B-ALL | T-ALL
B&SH ey =5 N Ba =Ef
veryearly | S2 s4 s4 S2 s4 s4
early S2 s2 S3 S2 S4 s4
late s1 S2 s2 St 84 s4
184 A 6518~
L2 FEE

~ veryearly — — earlly—" " late —

BHIRZM ALL & THERRME ALL 220 T, BHREBBUICEBREMIECIDDEHN RSN TS,
(2R 27 £ W3 BRZ)

REZ-BFM2002 BFgEic 813 8 Y 2 7 538 (S48 2K 3IZRT P,

ZhsDd b, SLICSEIN S EEERMTIILERED A T 10%EE D EFS 2
T& 5700, BHEBRZEND, —F, 88, 4 SHEN 3 BRBRETIIEEEICLS
EFS i3 I0%RBEBHTARETH 0 P, HLA NEEBE S S0 - AEHEREO &G &
EZohb,

S2iAESh s PERREICE O TRIFERICL 2 EFS R 0%HiETH 0 ™, B
BIEHMIE &L 5, Eckert 51, REZ-BFM95/96 O # AHBIMEN & S2 Bz B LTI
BEfFEA 22— RX%D MRD WA S FRETFTH 5 L& Lic®, < REZ-BFM2002
METIE S2 055 MRD BiEEE (2 32— 240 PCR-MRD = 1072 2BE#EGE Ltk
Z %, MRD B0 EFS 3 95/96 IFE D 18%H» & 64% 2 kL, MRD R&iEst & R%
B R EREENTOS P BRALLICH TS MRD WAL FHREFTHE LR
HRGE a2 FRPH 07, FEEREICE O TIEMRD THESGERETE &
BEHUTHLEZEZLONS, MRD 2B EELOREICFATEROEEE (primer RE
FEE, B BMERL L), ELOFRRFPEYE FF—0FELSICL-T1H LHIE
BEBEERERETREITH 3, Bl L CBREEO PR BEMEROBEEISIICD
WTHRBIE E(EEBEEOBL T OOWTEL DHENRH D, a2V FRABBNY, £E
R T-ALL TRPEARLOMENH D *®, BEEZRL TS LAEN,

3) E=ERREALIE
BEREBIDE TR, AEEMEEELEERT 5,
BEEHHLIED ALL TRAAVFEERECXZEMEFRIENTH Y, (LEBEELLEL
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THEHOBRENEREIC LE 2 2n %7, FEEIHEEHEEEBIICERT %, /20,
EERETEBHEET > COENARERRI WUBELARTHD®, BHEMERTRELGE
Wi, FOBEGERETEIEH > TREEFEREOTHRFELEOHBETH B,

2. wBiEhbiiR

/NE ALL X9 5 AEEMMEEERED N —& UTi HLA —HFARZEET 5 58,
B ohRVEEE HLA 1 fEA—ZIE F - —PEnBEMo MBS, BEn
BHEZET 5,

F—@BEIEM E UTE, /MNRIZBWT S HLA —EFE FF—BEEESh TE s,
EEORE TR, FLBEEMBHBELCEFTOBEORES BBA%SLL-TETNS
(B RENEETH > TOBREBESHENDT L, BEBHEAWEER (graft vs
host disease : GVHD) W73 { E£IEDHE (quality of life : QOL) BRBIFTH 274 EDF]
AE2bY, BETH HLA —BERBE-BRTH L EREDDRTLS, HAHGRPE
HED bBREOBECERE, SMMEORMICIENBRERLLTOLEEE FF—ET51KdH
Tz o TRAERY EICEERHGIESEE Ui, BT, SBHEEIK DL THR5,

1) BER%IE :

B R BT 2000 FERFNCSEBANH U TE ) 7 v — VEFNEIC UCER S h7o s,
ZOFME LU TILERELRAEORBELIN TSP, £/, HREHBHEE HLA —
BREEEHEEEL L CFERED 3BL R URIC BN TRE, 3HFOEFRIIFSE
TH ol EMEINTNBNRC D, FFEFEH BRI A, randomization DSEHZEDH
BB oL RETHET DUEND B THETHE, BEANBMAHR (GVLEIR) K
PHFCERVHEBEIHANC SITONE (B> TETV S, BiE LI CBEHO PR
MREEMERIC OV TREEBEORBENEN R Th > &T2HENI 7V THS
HTkb, #BRFEEUTERSAREREND 5%,

2) HLA —3 R B B & RAE SRS D LLEk

BA BN TREROEIELE D AIRBRNEMRE N, Z£1 5D meta-analysis T,
HLA —HFREEREHE S REIREERHEO B BERETH 5 LFMsh T
59, INRIEBOTREEAR Y FURREERSNTE S, HOGOL YTV ARHE
U, European Group for Blood and Marrow Transplantation (EBMT) ®#5
WA SN <, SRIEMBHER E CRBEEESIHERCTERIFRICE, 2EELF
BIED - 1 ERES N T B D, bAEICHT S TRUMP data OREHF T b R R
Th-o7c®, BHRNSHBITOEBERTHY, RADTF -5 ZZ R L T dE B IR MR
BOER LR BREEENEEL SN, MHEEHEECHIE 5588 5,
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4. BEY/EBRLE CMNE) B26R

3) HLA 1 iR A—Emig R — , .

NRIZBOTIE, HLA I IELR—HO®H I HLA —ERRSE ST 0HEIEF
F—& LK, ZOBE/NROSTOZHEFoHmETERN DD HLA —HKRERE
BEESVERPBLNATNSE S D, FARBWLTIHE, HEO TRUMP data 2 7cb s
E o', HLA 1 HEA—FME FF+—5 5 OBHERE IF HLA B4&IEMNE K> —»
SOBELY PPE->THEY, TOFEEMNGVHD ik & 2 BHEESIHEIRCTH - 12
EMESIH TS, NRZEBWTS GVHD K2WTRERENDETDH 5,

4) HLA —E R RaE B HE & 3EMmigE H S R E D LLER

HLA —ZFAREBHE S EMRERERBEO MBI DO THSHROMERD 508, &
HEOHETRZOSZ CTEREFRIFASETH - 2%, ENBEREHBH BT
i, BHEEESHEIETAS O, BERSROD, HEMERLE > TREDERE
PBELN TS, 1935, 20104 X 0 HXREICE T b IEMBE R MRS 7] §E
Wi o e h, EEROEB /MR BWTIE HLA —HERESHE cREnSmEEE0 £
FRPFECEN 7 &M, ZOHBGIZ DO TIHEERHR T 20E8H 5, '
5) JEMiEEEEE MBHE & IEMEEEESHRED LR

INREBEEIRICET 2GS B LBE THiEkE: EREoEmEEHEH
BHEOIHFOHKITB T, AERL EXEBIRBL oL EREEN TS Y, £/, FEM
BE MRS B & JEMURE BB & © B % meta-analysis TIT - 1o fR, BHEH
EAHEFECRPFEMBERERBETOREL - 200, A GVHD OREERSL &
UCHEBFERRIAETH -9, 51 HLA M6 /6 —BEFN0EE, HLA —EFEKEEE
BBEID GERLEVAEENE SN EOHELH 5%, NAKBLTREEIVNE
CEREH ) OMIEENE CIEHIMRE S N AT HEERE N &5, +4amEEsg
5 BEAOIMEI ST EIE B & 1212 A% OBEMIE - B4 50 5,

6) haploidentical donor 7> 5 D FIFEEMHMEIRBEME (LT, /\T70)

TAE, RAFR TR T o BEOREBEARITHNLTH D, MNRERT ST
ek BHEIC L 5T o BIENER S h, EBMT 5 5 retrospective 72 BT 12 & 5 BifE 038R
HENTVWE D, DREBHNTH/NRONToBBEREMLU T3 R®, Z0BEHE,
ZEBIONTE, LERTHRTF - RERSNTE LT, ERBOEBMHES BRI
EROTIHERE UCHERRBRE UTEBSh2N&Th 5, 18, EBBMT KB 5%%
BRI FRE T T OB & IRINIGE RS M O BE A B U /o, BB A OHE
FEUREERATRIIZEIAS, EEFRIPEHFLTELS, BRRINToTENELIE
BTho7t™,
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3. IiEENE

/NEALL icxbd 28 MR ER IS TBI 28 G ERENIINE L2 ER L4 50, £
DRECEBARESCERT 5,

T E /PR ALL ICH T 2 B MBI B O TR BRIENBEP EIR TH - 72,
TAEMRIAEE 2 Z B U CRTLE OME A ER LB e ENBHE s ML TE T 3,
1) EEERIENIRAE

A A% T ALL i B RiALE L Seattle ¥ 7 mk 27 » 3 R(CY) +Hsses
RS (TBD MEFHTH 528, /INRICH T I RB i iLE ORE & R T4 ORE s
EhTW3,

%9 TBI OFAEIC DNV THE, TBL {7 L EMTR TR ERBCZERD T L)
WELHBH0D®, IBMTR (International Bone Marrow Transplant Registry) 128
F B EBITOBFTRNEHRET TR CY + TBIBOERAEFERN 7 2 )V 7 » »(BU)+CY
BB LTERIEED st EREIhTHE®, = bRV N (VP-16) + CY + TBI &
& BU + VP-16 + CY B l# iz 8 WnC & TRIMITH OB EERPERICE» o It &3]
HENTHEO D, PRYNRTEBNTS TBI 2 UHAENERATRIERTH B, 272
U, JEEHER BUS#HMERES L, BAO AML KB WTREER BU 2B cRinE
E TBI 24U HAEBELAEOHETH - EDMESHTE TS D, NEERTHSHE
BER BUNS TBI ORB LS 205N H 5, B8, 1RRBOIAR ALL KBTI,
TBIIC X2 BELNREREZERB LT, ETBI VYA VERAT S I &M Seattle @7
W—T® 2N TEHBRE I Vv AT 2T 5E BB B W

Wiz TBI OEILDWTH, BREL Gy) E LERRRE L EERIFHL a/m ki
H5P BILEHEE3GY UL EZR WA LEAFRREREILBENENSRED H B ND,
MiEE S ERT 3 E/NRITBNTIR 12 Gy BWEERTH A I,

BB TBI EHFH$ 2 FEFNIco0 T, CY + TBI & VP-16 + TBI @ iz B W THE
FRIZEPTOEDOHRENHD®, BFMEHLNETE3a -1 vy O 7 )V—TE VP-16 +
TBI 2B LT3, HBEIBWTIE CY + VP-16 + TBI # L-PAM + TBI A T
25N TBY, TRUMP data % 7B HFHERIBT TR OMEFBORLE TIE, CY
+ TBI OFILE & B U CHERBICEGRNE P » e EHEINTNSB P,

2 ) BEEIEIENEE

WEE, BESHRABESEOEMAEHNE UTMNLALL I8 0T & B RIEBIEN B
TFENB LI > TERD, INRITB W CTERBIENBE & JERIEN 2 i U 7o
LHRAIVY, bAMEO TRUMP data % W0 BF RSB T, B HIERENB
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REEARE SR UT, BRATERIEN - bOOERRIAETH - L EWESH
T3P, ULhrULEs, BREFERENBHEOZERICSH 72 - Tid selection bias 358 < &
WA BETE S, HEETR/NEALL KB 32 BERIENENBEOFE, &K
AR OVTRTSUET—IBEBRL T B ERT NI, 58, MHENTERRHR
DEHEPES BF SN 3,
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