. = - . - I
6. B - el AML (2EHEEmR) (C
X 2DBEDEBMIE?

RIEOM I, BRI acute myeloid leukemia (AML) @9 B AW A& ST ML
#% acute promyelocytic leukemia (APL with 1(15;17) (p22;q21)) B L U DownfEIZE 7%
AML Z B <, ADREIFERE D AML OGS L OEREARRANTH L. AR FE%’%’“{}
A TE AML S5 A R LFREERY LT 07T, keydrug® 12 THH7 » b 5494

7)) YRMVPAFOERE S LHEED ) 27 PRFIOFEHER 2 5720, cyto-
sine arabinoside (CA) I\ ZRFE LS HEL YV A VB OO NLEEICH S, AREIZEBEL
THAEFL O TEBM M B OEE 2010-2011] 1[4 2 ¥ — 7 O@E & i kE | & [
#EP LB AML OWBIE? | o 2findh. KETI/NE AML OBFEE#EL O
A UTON-S

FAE D/NE AMLI9 898 (2000~2002 4°) 1233y TEER 240 #H 70 FlAsA3E L. ﬁ?"%ﬁﬁié?’
(CR2 %) 1£47%, HHEBIFEEAFR (0S) 338.5% Th-o7:. FIHEFHEY 227 (LR) B
) A7 (IR) BEOLFREREREYICE, WE O RS ARE L FBO ctoposide (= b F
v R, VP), CA EEtaIRIES B X O mitoxantrone (3 MFH > bud, MIT) FoOHL T A

WEBIEFREIL o TH T ENHERYS/22Y B A7 (HR) HOBEEFATIIMLH

EREFESIT, TREBDTHLVIDTH -7z T AMLI9 FHRMO BT L&k Tﬁ
HNBEORELEFLZLOTIEF Y 2L id 22w, AML BEAOBERRS
RBOEHFRIZEAD» S OME LIZIFFE L TH 5.

fludarabine (7 V% ¥ ) 25CAHE5 O 4 BRI S b L. CA OEEHEMET
» 5 Ara-CTP OMifaNE% FH 28 CA C’)#REHIH%‘T’EM??‘%’&‘: L. EEL: G-CSF 05

2k AML B ASHAZEENCEA S, CA 2 L ORBIEHFELCH T LEZUIBT I L H
FLAG OFFMEDRILE LTHSNTHE Y, Wk TIEFESE AMLY i’]"a"m%‘“ﬁiﬂ')(uﬁ* 2
Dd b, FHHETHHEAFERICB VT HARRAB MBI v —7 (JALSG) #° FLAG+MIT
DR T/ THRBELERL T, 56%OHEMEIHLNTVD,

Gemtuzumab ozogamicin (GO, mylotarg ¥ 4 11 4 — 7°%) (&, FUEEMETUEWE calichea-
micin OFFERE v ML CD33 E /) 7 10— F WHRE LR ”W"é‘{:;‘ii“&f: LT, BRI
AR CD33 Btk AML SR 2 Hrl s AR & LTAIETD 2005 7 HIZARR I N,
BUEAF T AR I N TS AML ISHT 2 9 FIENSEF TH 270% HATIERICRR
HHIEIRENTEY, BIHTIEIEA - /J\/ué: bICEI% AML KT 5 GO BRI EOBRR
BEEATTHNTVA, EEO MRC 12, de novo SEFI & &4 H I 3 DO BB ASEIZOW
TGO DHFFRMBE LML MIELE D (FFRBE T, BEEMEDL L CEFHRIZoVTE

EHp NS, EREL L UEFELER (DFS) 13, Gommmsaﬁ*:fﬂww%nw%ﬂsﬁb
3BT 498-14512 X, e - FErEREE 537
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= -N = N

N o N*

Y /:T > I
F7 N7 TN cr” N N

O3P0O— (6] HO O HO (@]
HO F

HO HO HO'
fludarabine cladribine clofarabine

Structures of clofarabine and other nucleoside analogs.
Derived from Jeha, et al (2004),

(Ther Clin Risk Manag. 2008; 4: 327-36. Published online 2008

April)

oo Lo b, RETOEMMERABROKEL D, 201046 A1, KE7 7 4 ¥ —4 & FDA
WREINTO~ A 08 — ZOW5E R IE 2 &) FUFARE 10 HIZFI I Le%ELA

DETOFREHATE AMLASH T2 BHER RS0 L ZAHIEE 2> TV, 45 GO %
G ORRRRERO E R W R & 7 72

clofarabine (717 7€) IZDNA T AFAF L X7 LA F FO—FTHLFH
F 27T 7/ ¥ (deoxy-adenosine) FFHEIKT, 7 ¥ RRBHEHMIISAK TS S (1),
BITIE/NEO B3 ALL OEREEL LT FDA ORBEA BT 25, KRB TIERRIETH L.
WAD ALL., AML. MDS % EZ & FREASo b N T b, F4 XL 75/ 3 VERlkolF
IR X S HRTHETRE D, 7055 ¥ L IE DNA DA F 727 DNAKY A5 —Eh
ET B4 7077 FEIEDNA KR 25 —EHE, VKRR 7 LA+F FBTEZE ribonu-
cleotide reductase (RnR) P&, S 51274 %3 ¥ F 2 v %+ —+F deoxyevtidine kinase (dCyd)
ZEVCEAEZ HT A, S AN L TDNAGREHET A E s RTwD,

FRREFIR TERRBE ARREGN G LT oD bEidis & 0 S 4 WX RS I8 D
A TIHEE MR A (HSCT) 2179 CEWHEDE I ABRKZEOLVWEZATH A,

PEfEE AL L LT FLAGH D WIE FLAG+7 > M4 4 79 ZHAAAL
EOIRIERETIE AML T LTL 707 S8 U SiEH ENT v 5.

777 T ATETEICO Genzyme FHASWERE 11 A2 A AML ORHEE L L T oH#K
AT FDAIZHEEL72E ) Th . AR AMLISH L CTIEEREA L i 5 & L2l
LN TWDLERTH .

| U Aladjidi N, etal. (J Clin Oncol. 2003; 21: 4377-85.)"
BEY: AN AML o RIR BRI 0 e A 12 ISR T 5
B ETTE: 1988~1998 ORI 7 T > AO ST A AR/ E AML 89/91
70 b= (LAME) (25654172 308 Bl 3 5 106 fAHRL, o il

532 [HEGBY] 408-14512
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HER:

i
%

SR Ble 1 BERBORBEHEE (BMT) oBER 190z &hE
72ET 96 Bl %@%ﬁ}\?‘%@&#ﬁbﬂf; BRI ERIZEDETE S N, B
%ﬁ%ﬁk#ﬁ%‘z‘iﬁi‘ 1a—=21fThbh7=0i367HThHY, 18FIE2 -2, 11B0Z3
D= AL OBERRE AR ZT

HEMBEAFESHIT SN 0660 5, 636 (71%) 755 2 Wi e/, HE
REAREORNENOBEREIL, CAPERELFLOL LIHEREE ) U722 27 fIH
67%. CA KEBEFRHLE LEETZZT L1962 72%, 7 VY 78y 2R
5B TN % TH 724, ZOMOEFEYZIT 72 14 BIOFERHRIT 21~26%T
Holz. HEMEE63HF53H (78%) IZBMT 28fibhi/ (BLICHELE
FREAICHRIL S - BB 25 %1, HLA —2&M 12 6, FhllytofFfE BMT16
fF). 106 Bl 5 EAMFFR (0S) E33% TH Y, 2 BHELF/IIES O DSF &
BW%THolz, LEBFRTCILE, FIERPI2 AU 2 AARBLD
54E OS AHEIIE C (54%%) 24%, p=0.001), % 1 BREHICHERELZT- T
W EREIIMERRE R T DL 2o L BREAS HLA —R BMT BOEEF X 0
b#2EBMBOS5E OSIHE: (12%%F 40%%F 52%, p=0.002). % 2 EMHO
54 DFS 1%, HLA —3FEEH BMT, BRBMED 5\ HLA —EREEUS» 5
OEfE BMT OB THEZE R h o7z (60%. 47%, 44%).

D RN LS B O/RNEOESR AML IR 1/3 2% o TWA S, S BIZHITHR

BRI & o TR 2 BEMFEARELKRILFRETHAEL. fﬂb@(u%@
BeiiREE 2 fFili T A LB H 5.

[ 2] Kaspers GJL, et al. (Blood Nov. 2009; 114: 18, ASH Annual Meeting Abstracts)”

&Y.

International BFM Study Group 1&, L#EIDLnwEwbn s ) R{ILyy /<
A3y (Fy 7%V —1u, DNX) % FLAG W T A ERR S MAHRAER = EE R
e s LCTiTo 7z,

HEEHE: 20 HE 135SV — 7 D 100 BLEDKERRP S L7z, BRI IGGER

HE:

RN

BEORY] 498-14512

Ptk o/NE AML 360 12 551, BEMEARE L L TFLAG & FLAG+ 57
J %V —25 (DNX) ®F ¥ ¥ 2Lk (RCT) X 28 MAHRBRE T 72, B
HASBEDH 1 2— 213, FLAG £ FLAG+DNX D 2BiZ7 v ¥< 4 A L. H2
2 — A ZREHENG 7 5 HE O FLAG % #32 L72. DNX ¥ 60 mg/m’% day 1. 3, 5
5 L7z ERBIERERE HSCT 217y, Bl TOMICHBLREZ AN L C
LMLz

BEM (CR2) E362%, FHEHKE4HE0S1E35% (SE2%) THolz HHKE
BIFEEO 44 0S 12 45%, KIEABEO 44 0S 12 10% THEZE (p<0.0001) #*
HY. BEEEBIIBVTD 36%45%), BHBRERICBVTY (53%3F 17%)
D=2 D 57, FLAG+DNX Bid FLAG BRICHAT, RS HES
81%%F 69% & 12% & o 7z.

FLAGICDNX ZEBM¥ A2 212X Y, BEREALl 2 - AROEFMARL 2

X. M - ENEE 533
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534

- ABRORE 2 EERYYH L. DNX HEHRIL OS 055% BA o 72 h%ata
WIZHFEZLOTEZL, SHOWETEIONERZMIECTE L7 F7-,
FLAG/DNX Oy 723412 FLAG L ABETH 72 SHOF—5 L h, -
BFM 7V = 7I3/NROFEFE AML ICH 3 2 N HEERE AL L Lthke
CAUDNXZMRA A il ofz, AROEIR AML @9 b B OEBEREA
BFREIE RN D S THRBTRETH 5. RO AML OBEFIZEVTHE
BRACFIIEA AT RECH 5 Z L VK S NTC, BATOMSE LCH%E
OS A 35% TH o 7.

| 31 AplencR, etal. (J Clin Oncol. 2008; 26: 2390-3295.)°

BRY: KE® Children's Oncology Group (COG) 2B W T/ AML IZH VTV 5 {Les
BHEIZ GO 20 L 23BE @ GO R AIEE (MTD) %<5,

MR EFE: W51 de novo AML O ASERISE., | ERBOERME L 00k
EHEO ZUME AML T, B 21 BRI TC HSCT 6 4 A LI L8 L sEc,
DE. BB LUHOBER XU VOD OBEMSIE S Sl 3 . CA
1,000 mg/m®*2x4 HE+MIT 12 mg/m*x4 HE, BX0° (CA 3,000 mg/m’x
2x2 AR +L-asp 6,000 IU/m®) x 2 [l (Capizzi I L ¥ 2 >) OfLFHEL V2~
WZBEAT A GO @ dose escalation % 47 - 7z.

#R: #IEO GO O MTD id 3mg/m*, #ED GO ® MTD i¥ 2 mg/m* T -7 #E
TiE, GO 3mg/m’ 3 BICIESS 1 Bl % & ¢ grade 3-4 OIEMEHEASEE L, 2
mg/m* NI ST 6 FIASEIME 7. Z0 66k grade 4 DEEL 1 BIE grade
3 ORRYSE 2 WAFEAEL. MTD I 2mg/m*E 7% - 72,

R KETICHGOGNS AML @ 2 DOALFHFEIZHEAT 5 GO o/hMEo MTD #
HB L ZO#RIZEDT, COGITIZEERN AMLALS#E1Z GO 2 M2 2%
RAEMGEYT 5 H MHERRBREZ ERL T b,

Jeha S, et al. (J Clin Oncol. 2009; 27: 4392-7.)"
B B3 HAT AML O/NBBBIIBIT2 707 7 5 ¥ 2 OFM & 24 % 0
T 5.
MREFEKR: BREILIZEEEAMLONEEELTHRL LT, yu7 58 v EAD
B S THZHRIENPIZE. 20775 2 52mg/m* % 2 WL AT 72 550
W& DS HMEBES L, 2~6BFIC# DR L7 HERISZME O RIGEEE
X OHELL
R Q2B OFERKPIMEIL 135 (2~225%) T, PR 2 MOEER ST/ f/EO
B 2 e I (CRp) @ 1 6 & SR W RS 10 1) & o THRBERUEERL 26%
Th o7
U7 7 Y AEBRIMES B VCILEREPEORE AML ICERTH L. 7
W77 7LD RIEHRIFTHSCT IZH#AZZ 1361 (31%) o4 7FEEIE 24

Bt
2

[3E0PY] 498-14512
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WS 160 B ETH-7 o WERSTHH (12%) [ ERAEE 63, 71, 86, 114 8
LO130 BAEFE R TH S, Grade 3 ML EOFERRIIRBMIPERIRD, Fui
A, RILE, HERBIUVRATH -7z WEHZO—BELA LKH Y v Al
BN R S 5Bz U7 > 5 € VS BRICHIUBOETICE DT L, 5
BINEIEROMEREL LTHT L.

B 70779V VIEEB T AT AML O/NBEZFIZLHRERSSH Y, —HOE
HIZHSCT ~NEGZ LA TEL FUHEIOBREEMIITFHINZHEHO LD
TH -7z,

| 51 lIsoyama K, etal. (Bone Marrow Transplant. 2010: 45; 69-77.)"
BEY: HAT/AE AML IS LCirbi/c ez miga (UCBT) OMEBTH
B’J%?mg LB & LT 5 4.
MEEFE: AR AML 4L (55 1 M 30 %1, & 2 ERM 33 61, 5 3 EMRH 4 6,

a 4
S No CR at UCBT 68.2£7.5%
°©
5 08
R
g
= 04r
g CR at UCBT 23.5%5.4%
3 02F
ol Log rank P<O OOOi

0 500 1000 1500 2000 2500 3000
Days after UCBT

b 1r c 1
08 08'%}%\ CR345.1%+21%
l T CR1 70.4£8.3%
CR at UCBT 59.9+6.9% = °
Z061 06k
2 CR259.3+11.3%
B 04r 041}
ﬂ_ s
02k No CR at UCBT 14.6:4.8% 02 No CR 20.66.2%
0 ’ Log rank: P <0.0001 0 Log rank: P<0.0001
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000 3500
Days after UCBT Days after UCBT

Six-year cumulative relapse incidence (Rl).

Cumulative incidence of relapse according to disease status at unrelated cord blood transplantations (a). 6-
yvear disease—free survival Probability of disease~free survival according to disease status at unrelated cord
blood transplantations (b). and 6-year OS. Probability of overall survival according to disease status at
unrelated cord blood transplantations {(c).

BEGPY) 498-14512 X. W% - BIEE 555
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BB s ) » R L L BHEBERDPEMEILIORTH 1 &4
GVHD FRi&E UTHEM XY ML b— MEEN LB 57%) AW Sz
R A6 TFOMNFERIL38.8%, HERILIS.8%TH o7, HHNOBE O3
W88 SRR 70.4%, 852 RIARIA 59.3%, 5 3R 75.5%. FEREM 20 69,
Th-7z (H2).
&R UCBT B PBAROEOMAEHICRIBEREOR 2. B3 BRI TOBMEN Y
HCH 5.

RO TS - METE AML 0% &m%%ﬁL#ﬁ%m9&<,%%@ﬁ%mb@@m%&&
I retrospective study 1200 TH 5. 2T EHEAY 7% prospective study TH D, w5 % Ry
BRAVEEPS A e S LB DETTRE LR Z 2 2R L TH Y. B m st B s b
IHTHEH. Larl, MBEHOAAFRLEOBEBSRCEIZL o THEBER OKBIRNAE L L0k

DEPERFEIFSE~OBME BT TBY, SBROKELRBPETH L.
OLZBL T MR SNEATH o705 RETEABILYD T - BRdub s 20, 4%
OBYFAER S5,

EHFETE7ATIE VBTN L CREEETHY. surr58 0 bym
Ve LRI CH D, SN OBHE H R L LR s L —
BT HRBERASOARILETSH ), UHBEB L UREE~TH I NDEN» 607
T DL YETH B

GO EIE D FWH G S BEEE AR ST A7 AN BRI L K

i

BEEAOMAER IR T T LENDH B

A AML OB 5 - MHARESNI 2 BB ORI @ﬁﬂ%%@%i@fwﬂﬂwﬁﬂff
R PIFED I THETT 2 S e R TH L. Tz, MPBHE (MRD) OF=51 27
DR E il TNETEY ROHNIERN AR AR LSH A, wFii LT
LI DR CIEFEFEAR SN TE Y, AERHR TORB LRI~ e 4 £
AOEAZEINTIRA AML & EERIE A 4T 2 2 S MBFIC AL TV LA S 5

L B |
1) Aladjidi N, Auvrignon A, Leblanc T, et al. Outcome in children with relapsed acute
myeloid leukemia after initial treatment with the French Leucemie Aique Myeloide
Enfant (LAME) 89/91 protocol of the French Society of Pediatric Hematology and
Immunology. J Clin Oncol. 2003: 21: 4377-85.
2) Kaspers GJL, Zimmermann M, Reinhardt D, et al. Addition of Liposomal Daunorubicin
(DaunoXome®) to FLAG Significantly Improves Treatment Response in Pediatric
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Relapsed AML: Final Results From the International Randomised Phase Il Study
Relapsed AML 2001/01. Blood. 2009; 114: 18 {(ASH Annual Meeting Abstracts)
3} Aplenc R. Alonzo TA. Gerbing RB, et al. Safety and efficacy of gemtuzumab
ozogamicin in combination with chemotherapy for pediatric acute myeloid leukemia:
a report from the Children’s Oncology Group. J Clin Oncol. 2008; 26: 2390-3295.
4) Jeha S, Razzouk B, Rytting M, et al. Phase II study of clofarabine in pediatric patients
with refractory or relapsed acute myeloid leukemia. J Clin Oncol. 2009: 27: 4392-7.
5) Isoyama K, Oda M. Kato K. et al; Japan Cord Blood Bank Network. Long-term
outcome of cord blood transplantation from unrelated donors as an initial
transplantation procedure for children with AML in Japan. Bone Marrow Transplant.
2010; 45: 69-77.
<HLFERE SR>

GE0PY] 498-14512 X, i - EREE 537
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46 - REERIEQMAE AML

JUZHIVIIRF I

INZ AML DR E ORE ICH RIS DB CAREF T

IR AML (& Down JEIREFICEES AML & APL, BXUZ DO AML LA TRBIDAE
ER(TD. INSODEETILSHICERRARICMAT, BMmEIMIBOREENEI 5
B BELTFRENNETHS.

ETEF A0 I

EHERT — R T A

AME R AT (AML) ORFASEICIZIBEZ L L2 FAB S (R1) &
Bk - BEFRFEE PO L WHO 80 (R2) Y ¥ %0 /NE AML @ 10~15%
% 5 b Down FEMENE QU FREMAEO MY Y I =) ) AML T, & ) REDE
WERIFHE T RIATF SO Z LML NTE Y, Down EBEHZBETNRICL

® 1 RUEBRERIROD FAB 558
T AT AL BL Ak T B BRI EIU ¢ JESE BRI MPO Bk, E-T-BHEEER MPO

N
MO otk D13 and/or CD33 FBHE, 1) ¥ /SERER — o) — firl
| AR RRIERI | K0 3% DL EA MPO 1%, AR 02 LIS

Wiz e
M2 SRR B3 BR: FUIL B BRSO b II AR
SNSRI E 0 S HOBROD A RIBNEHIIR, faggot M GIURD-

M3 Auver /ME), DICIZ & A3 Ly i

M3y UNER R JERE TP WEBRSHRE T A BN G, —REREESK L 25
T —Bela i, RS, AMEESENCIIHBEEIEOMIERLT

Md B SR EIRE E 0 - BT NEC @ 30% 8L LASIERR, 20% L0 L ASHLERSR, 1Y

1L BFkAT 5,000/ 1L B E
Md4Eo IFEESRINZH « BHICIEERAT NEC @ 5% BL L, B RE & Bk
M5 AVERERMERIS : HUIPER, ATHLER, HLERACEHHEO NEC o 80% L L
MbBa  RALE © SHIROD 80% LA L ATHLIEER
MSb LI EHERO 80% KIAHLIEER, RN LI IR & YR
M6 AP BRITHREEDT ANC @ 50% B E, BRI NEC @ 30% Lk
RBUCEMIERRE B - BT BAMEL PPO 4k, CD41 and/or CD42 Gk, H il
HIED I DERMPLEL 252 XD 5, Down EFEIEDE I DI 4T

NEC ; nonerythroid cells, bone marrow cells excluding erythroblasts
ANC ; all nucleated bone marrow cell

M7
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CQt «47

DREITAZEIRBEETH S, F/, MR AML O 10% 2 50 5 AR B Rk &
M (APL) WREEBRHENHY, BEORMBEMERL, ATRA (FLF /4 V)
IO R GSUHRERREIC XY MEICHRBEEFAN LT A2 L h 6 Y, B
#Zh (FAB %0 M3) PPEEE 7 -TL b,

x2 2NBEEERMEO WHO £HiEY

1) BEDRETHROEBRTE2ETH AML
<t(8:21) (q22; a22), RUNXI-RUNXITI(CBFA/ETO)% 4% % AML
+inv(16) (p13q22) F 7213 (16 ; 16) (p13; q22), CBFB-MYHII A% % AML
115 17) (422 ; ¢q12), PML-RARA %#+¥%5 APL
(910 (p22 1 q23), MLLT3-MLL 27 % % AML
<t(6:9) (p23; g34), DEK-NUPZ2I4 %4 ¥ % AML
< inv(3) (q21a26.2) £ 7213 £(3:3) (021 ; q26.1), RPNI-EVII %#45% 5% AML
< £{1:22) (p12; q13), RBMI16-MKLI #7% % AML(megakarvoblastic)
 NPMI1 BEFERPHT A AML
+ CEBPA BETRREFTH AML

DEMELEMEDLE{LE 455 AML

3) W B BRI

DFEEARTED AML
R AR AML
- RABEI AML
<5 {EEL AML
- R BEHUERE 1 00
BRI
- AR
- BYEEHERE A G
- BT TR SRR BN
- Fr BESRHEE B 4 D BB B

5) BREAN

6) Down (B BMIRUE
R R
- Down R I B EL LAY

7) 3 BRI AR ARG 35

ZOftd AVL [CBIL T, EmERORES - BIETFHTERS KOTEPARRmE
SU RO HIERANTRIHLARET S,

ATEFVALNIL T

PO L~ K 1 A

it

AML OSBAERFE O 5 (8 21), inv(16) T2 t(16: 1IMIZTFHRATFERT Th b,
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: %“*‘%‘Eﬁ'éﬁ!ﬁl%ﬁ AML

monosomy 5, monosomy 7, S5q-1EFHBARETFCH LYY, T, WIWERIEE R
BYMNBRTFEARRTFTHEIEFHONT VAN, 22, FIIRT LS 10k
BRI R LRSI E D W C P BARAT 2 oM B Y A2, FHL
HRF 222 M) A7, wiRb bR wHE R Y A2 CRIMLL, s
EOMBEL R L, HmErAaRR (SCT) O JE 3 5 B AL AR T b L
279,

WIETHHE TH B FMS-like tyrosine kinase 3 @ internal tandem duplication (BT,
FLT3-ITD) Wb FHEARRETTHD 2 LAREE bR 7 0% R E G 30
DWFGE T N — T HRRIE LIS TN Cn B8, Z2ofl, dmfko 11923 % & ielnmE 1,
t(6; 9) 7% EORBHRIE, MLL, -Kit s EOMETRE L THE ORI S &
o TETHBE,

K3 RUEBHIERMFEDOY X IH5ESRERIR
YR s FERF B
WU RY 1 = A D4 a?ff(’l“cm/“kﬁ"‘?:l ALY, | WESCT
20— ABREEERICA o 214,
Monosomy 7, 5q—, t{16; 21) (pll ; q22),
Phl, FLTS-ITD %H¥ A1
gy Az WUAZ, RV AZ FRWiA AL U Ao qbagagtg:
WAy 12— AR RLTRERFICA o2 | dbk
1(8:21), inv(16), t(16:16)&F 3 514
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INE AML DIRERNERFEAREIR TN

de novo AML QEBEAERE LTY S SEVBIRFEET Y b5 U Y OHAER
HE UL RAERAN S

ELEFVRALAL: ]

BRI L 1 1 A

&R

AML 2B AIEHEMEMREAREL, Y75 100 mg/m? OFEENE7 HE & %
YNV EY Y45 me/mP @3 MRS 2 lAEDE "7 and 37 HETH 5P, HIR
@ B V= T BB THFEAMORS &, BL5% SNSRI S SR,
IR AL 80~90% D L AVITE L T 28859 SERBAANCI L Tk, = bR
¥ ¥, thioguanine % &, Fh7 ¥ boY A7) e LTCHF I IV EL VIR TI b
FHyhuY, A FNVEY YR EPEAS NN, BEEOM IOV O~
FLTBLT, ZOBHRITFTLLTWRWIED, KIFCiE, ANLLIL A%, AMLOO b
BRBITAVIIEY, I MFY Y POVIET MRY FERHE LA EERE AR TSR
AWRERIT 90%IEL T 5 1629,
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Al

PV ECENKRESRE S

'WE%%O)%?‘:T(;UJ‘ %%#ﬁ&kﬁ-ﬁ&%ﬁﬁ%%@lﬁﬂmu@&#éh%!ﬁﬁ 7%'(269} BICE A

—— ° L=} °
5 - B AR e
L
TV X IEE
YURAKRITFIRNK OV NE aMaIE SEFE SEFE GBS SurnE
4 @aMaNnRF - BMESEMANS - BPHETRERE - EEEETREMRm - UL /V0E - e
RS BEMERER (RETL, EXRUARHEE, AXMNEES) (CH2EneMpEED | ™
100, 500mg RIALE
THEAT7SE TS - IR, NEBMEMILG EwingIEY 7 S U 10, WAUGAIE MEF |,
g I, @ESE FEE BFEAL), BREGIARORARIES
TANIT FEENRMRBRONNE, EwingNIE7 7 3 U ~I50 - HEFIEC S 5 HRENS | G
5 - 60me MERBEORLE ¥y
ANT PS5
T B - NREFERICE T 5 EIsERE 0 nE GSK
% : 50mg
FEVOIN
”f‘” F. }[’,
# 20, 100mg | SRR MSD
@ﬁ.w%m
REiERE
AbhMLFH—F
A b Lt b
ﬁ;ié:z.Smg BNEE - BERNEE, AMAmE, UL NE B
¥ 5, 50mg
K : 200mg
YERIEY
ﬁ{m{j“ EEN
120, 40, 60, . e
100, 200mg aMAamE, USNE EEXE
F O A KN
#: : 400mg
AWVHT NTU KT
L Y sHAmE K
B 10%
TNESELUSBIR
FIb SHEMEEANR - FHEMREGRS - BUHEEMEnR - VB ST 3EES 4T
TS MmEBARBEOTLE
i : 50mg
%77&/
BREAZERMOTHESMY /AR - THIEY > /S8y > NE GSK
ZSOn@

100 E8 - BETYT S | NROBBREDRUH LENS
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st - EREINRE IR5E7T
-7 AN EF—+
Do e e [t
¥ : 5,000, SHALE, U>/NE ¥yy
10,000KU
ROAMRENE - - L e
BRYVELERE |y m, Bn - wopEn, L\ RBLETIES (EwingWIET 7 3 U —IES, BEGR | B
" - lome W RFIE RRFE FFE SHELL) ey
: g
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DNMT3A mutations are rare in childhood acute myeloid
leukaemia, myelodysplastic syndromes and juvenile

myelomonocytic leukaemia

Acute myeloid leukaemia (AML) is a complex disease caused
by mutations and deregulated gene expression, leading to
increased proliferation and decreased differentiation of hae-
matopoietic progenitor cells. Contemporary treatments have
resulted in 5-year event-free survival rates of almost 60% for
paediatric AML (Pui et al, 2011).

Recently, a whole genome sequencing study of AML
uncovered recurrent mutations of an epigenetic regulator,
the DNA methyltransferase 3A (DNMT3A) gene, in approxi-
mately 20% of adult AML patients (Ley et al, 2010; Yamashita
et al, 2010; Yan et al, 2011). In these studies, DNMT3A
mutations were frequently associated with FLT3-internal
tandem duplication (ITD), nucleophosmin 1 (NPMI1) and
isocitrate dehydrogenase 1 (IDHI) mutations (Ley et al, 2010;
Yan et al, 2011). DNMT3A mutations were also found in adult
myelodysplastic syndromes (MDS) (8%, 12/150) (Walter et al,
2011), AML secondary to myeloproliferative neoplasms
(MPNs) (14%, 5/35), myelofibrosis (15%, 3/20) and
polycythaemia vera (7%, 2/30) (Stegelmann et al, 2011).

DNMT3A is involved in epigenetic regulation of genes by
enzymatic de novo addition of methyl groups to the cytosine
residue of CpG dinucleotides. DNMT3A mutations were signif-
icantly enriched with a cytogenetic profile associated with
intermediate risk, including a normal cytogenetic profile, as well
as the M4 and M5 subtypes, according to the French-American-
British (FAB) classification system (Ley et al, 2010; Yan et al,
2011). In AML patients with a normal karyotype and FLT3-ITD,
patients with DNMT3A gene mutations showed a worse prog-
nosis than those without DNMT3A gene mutations (Ley et al,
2010; Yan et al, 2011); however, the frequency and clinical impact
of DNMT3A gene mutations in paediatric AML and myelopro-
liferative neoplasms (MPN) remain uncertain. We searched for
DNMT3A gene mutations in 149 AMLs who were treated on the
Japanese Childhood AML Cooperative protocol, AML 99 (range:
0-15 years old, MO: 5, M1: 23, M2: 44, M3: 13, M4: 22, M5: 21,
M6: 1, M7: 17, unclassified: three patients), 40 juvenile myelo-
monocytic leukaemias (JMMLs; range: 2 months to 8 years), 24
myelodysplastic syndromes (MDSs) and 20 paediatric therapy-
related leukaemia/MDSs (t-Leuk/MDSs, range: 1-17 years).
FLT3-ITD and NPMI gene alterations have been reported in
these 149 AML patients (Shimada et al, 2007, 2008).

Total RNA extracted from the bone marrow or peripheral
blood samples at diagnosis was reverse transcribed to cDNA
with a ¢DNA Synthesis Kit (Amersham Bioscience, Tokyo,

Japan). DNMT3A mutations were thus far reported to be
almost exclusively involved in exons 16-23 (especially codon
R882 in exon 23) (Ley et al, 2010; Yamashita ef al, 2010;
Stegelmann et al, 2011; Walter et al, 2011; Yan ef al, 2011);
thus, we confined our analysis to these exons. cDNA was
amplified using the following primers: DNMT3A ¢cDNA 15F,
5"-CAGGTGCTTTTGCGTGGAGTGT-3" and 19R, 5-ATGC
AGGAGGCGGTAGAACTCA-3, 17F, 5-AAGATCATGTAC-
GTCGGGGA-3" and 22R, 5-CTTTGCCCTGCTTTA TG-
GAG-3" and 20F, 5-CCCTGTGATGATTGATGCCA-3" and
23R, 5’-GTATTTCCGCCTCTGTG-GTT-3" for AML samples.
For JMML, MDS and t-Leuk/MDS, we confined our analysis to
exon 23, including the hotspot of codon R882, of the
DNMT3A gene using the following primers: DNMT3A DNA
23F, 5-AGAACTAAGCAGGGCC-TCAGAGGA-3’ and 23R,
5"-GTATTTCCGCCTCTGTGGTT-3". Subsequently, direct
sequencing was performed on a DNA sequencer (ABI 310;
Applied Biosystems, Foster City, CA, USA) using a BigDye
terminator cycle sequencing kit (Applied Biosystems). The
study adhered to the principles of the Helsinki Declaration,
and was conducted under the regulations enacted by the Ethics
Board of Gunma Children’s Medical Centre.

No DNMT3A mutations were detected in any AML patients in
our study. Recently, DNMT3A mutations have been reported in
paediatric AML patients (Ho et al, 2011; Thol et al, 2011). Only
two patients were identified (both 15 years old). Combined with
these and our data, the frequency of DNMT3A mutations is
extremely rare (2/524, 0-4%) in childhood AML. Furthermore,
we did not identify DNMT3A mutations in MDS, JMML or
paediatric t-Leuk/MDS. These findings were not compatible
with those of adult MDS and MPN, suggesting that the frequency
of DNMT3A gene mutations depends on age.

On the other hand, we found FLT3-ITD in 20 (13%) of 149
AML patients; however, no NPMI mutations were found
(Shimada et al, 2007, 2008). Nine AML patients with FLT3-
ITD were found to lack DNMT3A mutation. DNMT3A muta-
tions have been correlated with FLT3-ITD and NPMI in adult
AML, but not in paediatric AML. Although patients with
DNMT3A mutations have been associated with FAB-M4, M5,
especially MLL-negative M5, no mutations in these paediatric
M4/MS5 patients were found in this study. DNMT3A mutations
have not been detected in any adult AML with favourable
cytogenetics, including #(8;21) and inv(16) (Ley et al, 2010; Yan
et al, 2011). Higher frequencies of #(8;21) and inv(16) in
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paediatric than in adult AML patients may be associated with
rare DNMT3A mutations in paediatric AML. These data suggest
that the pathology of paediatric AML may be different from that
of adult AML. We concluded that DNMT3A mutations, as well
as NPM1 mutations, may be infrequent in paediatric AML and
MDS patients, especially those <15 years old.
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