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ALL/LBLOOWHO % #5544k (2008)

B lymphoblastic leukemia/lymphoma, not otherwise specified

B lymphoblastic leukemia/lymphoma, with recurrent genetic abnormalities

B lymphoblastic leukemia/lymphoma with t(9;22)(g34;q11.2);BCR-ABL1

B lymphoblastic leukemia/lymphoma with t(v;11923);MLL rearranged

B lymphoblastic leukemia/lymphoma with t(12;21)(p13;22); TEL-AML1(ETV6-RUNX1)
B lymphoblastic leukemia/lymphoma with hyperdiploidy

B lymphoblastic leukemia/lymphoma with hypodiploidy

B lymphoblastic leukemia/lymphoma with t(5;14)(g31;932):1L3-IGH

B lymphoblastic leukemia/lymphoma with t(1;19)(g23;p13.3);E2A-PBX1

- T lymphoblastic leukemia/lymphoma
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Int J Hematol (2010) 92:490-502
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CALGB 9111 1988 198 35 16—-83 167 85 46%, 3 years 50%, 3years
SWOG 8417/8419 2001 353 32 15-84 218 62 25-32%, 5 years 25%, 8 years
NILG 08/96 2001 121 35 16-74 102 84 48%, 3 years 49%, 3 years
JALSG 93 2002 263 31 15-59 205 78 30%, 6 years 30%, 6 years
Sweden 2002 153 42 16—82 131 86 30%, 5 years 28%, 5 years
GIMEMA 02/88 2002 767 28 12-60 627 82 33% 5 years 27%, 9 years
MDACC 2004 288 40 15-92 269 92 38% 5 years 38%, 5 years
EORTC ALL3 2004 340 33 14-79 253 74 36%, 6 years 36%, 6 years
LALA94 2004 922 33 15-55 771 84 30% 5 years 36%, Syears
GOELAL 02 2004 198 33 15-59 170 86 NA 41%, 6 years
PETHEMA ALL-93 2005 222 27 15-50 183 82 35% 5 years 34%, 5 years
GMALL 07 2007 713 34 15-55 635 89 NA 94%, 5 years
MRC UKALL 2008 1646(Ph-)  NA 15-64 1484 90 NA 39%, 5 years
XI/ECOG E2993

HOVON 2009 433 NA NA 288 66 NA 37%, Syears

CRE[F90%FHEBZ BL > AEH B, DFST0S[EIFEAE DB E50% LI T EKB,



BHEEIDE AT

D

Induction

\

@ Repeated if partial remission

Complete |

remission

!
@

Intensive consolidation therapy @

| |

1684 (2544

@genetic randomization

RIERBHEICHLTIE HABESRBRF—HA
WSEEZXREBHEICEIYfT+H, FFH—hH
WEWEEZBRBIECIEEEEIZEY A
15,
-BRICENYFHF o= BB TSN TV
WZELH D,
-EEROBREOAEICEAHLLTEIYFITSA
EIn - E XM 5 TTHEHT)
R F—DFEICKIVEER D MICENH ST
BeTE

R F—HLETERL-IGETRIEZTOE
&.EMBFF—. HIATE S . CBTZTOL

Patients with Randomization @
HLA-identical sibling HLAE & BIRaM & . BHE%ECR1
1 TIARED, F EHEE T RED
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Deaths/Patients Statistics O.R. & 99% CI'

Stratum Donor No donor (O-E) Var. (Donor : No donor)

Age <35 3371731 717/1303 -559 2418 0.79 (0.67, 0.94)
Age 35+ 229/366 359/562 0-8 135-8 1.01(0.81, 1.26)
Female 225/418 384/690 -57 139-2 0.96 (0.7, 1.19)
Male 341/679 692/1175 -49-1 2392 0.81 (0.69, 0.96)
B-Lineage 386/739 748/1266 -37-1 2601 0.87 (0.74, 1.02)
T-Lineage 137/286 263/472 -23-1 929 0.78 (0.60, 1.02)
WBC <10 219/458 445/804 -252 1517 0.85 (0.69, 1.04)
WBC 10-29 97/207 214/373 -19:2 70-0 0.76 (0.56, 1.03)
WBC 30-99 118/215 212/368 -6-4 751 0.92 (0.68, 1.24)
WBC 100+ 121/196 186/284 -6-4 71-0 0.91 (0.67, 1.24)
Standard risk 369/770 755/1358 -45-1 2577 0.84 (0.72, 0.99)
High risk 192/319 315/496 -12-8 1183 0.90 (0.71, 1.14)
T411 37/60 42/66 1-2 16-2 1.08 (0.57, 2.05)
T814 5/6 10/15 0-8 16 164021 12.70]
T119 9/24 25/41 -4-7 71 0.51 (0.20, 1.35)
High hyperdiploid 19/57 35/72 -5-5 121 0.63 (0.30, 1.33)
Low hypodiploidy 11/15 22/34 16 54 T34 (0.4, 4.04)
Complex karyotype 15/28 39/65 -4-9 105 0.62 (0.28, 1.38)

- Overall 566/1097 1076/1865 -53-4 3801 0.87 (0.79, 0.96)
(51.6%) (57.7%) 2P = 0-006
1 ] ] ]
*-# 99% or <= 95% limits 0-2 06 1-7 5.0
Donor No donor
better better

Test for heterogeneity (18 groups): X%, = 16-8; P =05

Blood. 2013 Jan 10;121(2):339-50
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T HE & It 3 B & L TDMRD(minimal residual disease)

FBMTG MRD 2002 non-Ph ALL 594
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o =0.130
20 p=0.
10
0 N (atrisk) Upper : P1 MRD +. Lower : P1 MRD -
17 15 13 10 8 4
26 26 25 20 13 9
T T T T T T
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Years
A B C
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Journal of Hematology & Oncology 2013, 6:14
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Ph+ALL

event-free overall
survival survival
1.0
P < .0001
0.8 -
©
2 it
E g
= R =
& ALL202 =
L E
g 0.4 - g>;
T
0.2 4
1 1 1 1 1 1 1 1 1 I
0 6 12 18 24 30 0 6 12 18 24 30
Months After Start of Treatment Months After Start of Treatment
Patients at risk: Patients at risk:
ALL202 80 62 32 21 9 7 ALL202 80 71 40 23 9 T
ALL93 51 20 9 5 3 2 ALL93 51 42 29 15 8 6

Ph-ALLD;EERFEIFTZ L PR THD

J Clin Oncol 24:460-466
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100

80‘ ~ - ==
g TK(FAS o FF—EHERE)
2 60 o 4280 08 [ Imat|n|b,]N|rot|n|b, Dasatinib
N y

24 o

* ﬂ:%%/f

20 4

p<0.0001 Ph-positive (n=116) S-y 0S 15%
0 T T T T 1\ IntJ Hematol (2010) 92:490-502
0 2 4 6 8 10
Years

Study

MDACC Korea GMALL JALSG GRAALL

n=20 n=20 n=92 n=80 n=45
DEX,CPA, DNR,CPA,
DNR,VCR, VCR,DNR, CPADNR, VCR,L-Asp, VCR|IDR,

ET=] F5 . —
BAEEAREA  Hyper-CVAD PSLL-Asp L-Asp,Ara-C, VCRPSL  PSLMIT, Ara—C,PSL
6—-MP Ara—C,DEX

Imatinib (mg/day) 600 600 400 600 600 600

CREI&E (%) 93 95 95 96 96 92

HSCT HEfTEIE (%) 50 75 77 71 48 72
BB AE LT Blood. 2007 ; 109 (4) : 1408-13
DI @(%)' NA 5 7 2.5 o 4 Blood. 2006 ; 108 (5) : 1469-77
Haematologica. 2010 ; 95 (1) : 87-95
CRAEDFET=F (%) 16 10 5 27 11 22 J Clin Oncol. 2006 ; 24 (3) : 460-6
0S (%) 75207 A)  60(25%F) 36-43(2%F)  76(1%)  65(1.5%F)  38(5%) Leukemia. 2005 ; 19 (9) : 1509-16
Blood. 2004 ; 103 (12) : 4396-407
PCREZ1H1E (%) 59 72 52 71 38 40 J Clin Oncol. 2010 ; 28 (22) : 3644-52
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. . DNRVCR,  VCRDNR, CPADNR, VCURL-Asp, VCRIDR,
VET=1 ZK S —
BAEEAREA  Hyper-CVAD PSLL-Asp L-Asp,Ara-C, VCRPSL  PSLMIT, Ara—C,PSL
6—-MP Ara—C,DEX

Imatinib (mg/day) 600 600 400 600 600 600

CREI&E (%) 93 95 95 96 96 92

HSCT HEfTEIE (%) 50 75 77 71 48 72
BB AE LT Blood. 2007 ; 109 (4) : 1408-13
DI $(%)l NA 5 7 2.5 o 4 Blood. 2006 ; 108 (5) : 1469-77
Haematologica. 2010 ; 95 (1) : 87-95
CRAEMDFET= (%) 16 10 5 27 11 22 J Clin Oncol. 2006 ; 24 (3) : 460-6
0S (%) 75207 A)  60(25%F) 36-43(2%F)  76(1%)  65(1.5%F)  38(5%) Leukemia. 2005 ; 19 (9) : 1509-16
Blood. 2004 ; 103 (12) : 4396-407
PCREZ1H1E (%) 59 72 52 71 38 40 J Clin Oncol. 2010 ; 28 (22) : 3644-52



DasatinibDPh*-ALLSEADF| &

BCR-ABLBE T4 #l A [ 25t 9 5 Hll R 18 5iE H 1l 3 B H¥ Imatinib,
Nilotinib&k Y 5&L Y,

Cancer Res. 65: 2005; 4500-4505
SRC family kinase(SRC,LCK,YES,FYN), c-kit, EPHA2 54K, PDGFB
S5 AELEE,

Imatinib3XITIEPh*-ALLIZE B/ I,
START-LEX % C. CCR; 54%. MHR; 41%,

i F BRI AT IED B D
ERISAIE T B EBERBTRISEL AEFE OB SHEYBEDTF
EROTBENED Y,

J. Med. Chem. 47: 2004; 6658-6661

Blood 110: 2007; 2309-2315

Blood 112: 2008; 1005-1012
%710 BAMABRFRFHIES O/E17

Large Granular Lymphocyte (LGL)I& 0L F 12 B1F?,

Haematologica 94: 2009; 135-139



de novo Ph*-ALL~DdasatinibZz & G R5ER

o Schedule of PCR Induction
Reference ( IN ted) (Age.y) Dasa’?zlb, Ch.ThX TKI and negative, death, Rel?;)s = Outcome
evaluate range mg regimen ChThX " n(%) n
Ravandi F = 00 C:Rég gﬂr:;r;):
2008 *1 mg D1-14 of 0
(MDACC 28 (21 _79) qd Azl G each cycles 93 90 2(7) 5(1 8) 0OS(10mo):
2006-0478) 21 (75%)

\ J
Ravandi F 00 0217(2 gé?yc)));
2009 *2 mg D1-14 of 0

(MDACG 41 na qd Hyper CVAD each cycles 95 56 2(5) 8(20) 03(1 3m°):
ousselot P 71 140mg qd EWALL IND: parallel,
2008 22 then 95 28 1(4.5 1(4.5 na
(EWALLPhH) (61 _83) 1 Oomg qd ey alternating ( ) ( )
Steroid t—
(LAL1205) (34) (24_76) bid then 12 wk therapy not na 81%
dasatinib defined

*1 22patients with de novo Ph+ ALL, 6patiens with one prior treatment cycle
*2 34patients with de novo Ph+ ALL, 7patiens with one prior treatment cycle



de novo Ph*-ALLANMdasatinibZz = L RS ER

MDACCINBDERE
n=35, dasatinib+HyperCVADEEIZ KA ERFEE A,

1.0+ 1.0
0.84 0.8
g
¥l
§ — § 0.6
i 0.64 E .
s 3 .
T Total Fail S Jotal Eail
@ 0.4- 35 9 @ 0.4 31 9
g 2yr OS =64% E 2yr 0S=61%
8
0.2 0.2
0.0
o.oo 12 24 36 0 12 24 36
n=18 n=9 n=2 n=17 n=8 n=2

Months from Start of Treatment
Months from Start of Treatment

CRITHBIEZITLE A ST:

e

dasatinibff FHIC &K Y CRITD RTEFHHE
#LGSTHRULVATREE ?

Blood 2010;116:2070



Induction therapy® LLBER

Induction . . .
- (Dasatinic 141 “m R

Infection;
[o) .
e EL 100mg qd Ble6e6dfng' C|-IF9’43°/3)/35
’ (0]
[ — 5
(MN[ZQ(;C) (Eg;'%f_; Hyper-CVAD  jay+1~+14) 10% 2 CCyR; 27/33
- i Renal; 14% (82%)
etc
-
EWALLPh VCR 1mg
(Pan- DEXA S| 140mg qd 7/22 3*1 CHR; 23/24
European) (day-7~-3) DEXA40mg (day+1~56) (31.8%) (95.8%)
N=24 JE2[8] /4w
: (L;/IAI\L/IlEZJSA) PSL PSL60mg/m?  70mg bid 1/22 . D?ﬁ’;ﬁ;ﬁf
_] ~_ ~ ~ 0 2
N=34 (day-7~-1) (day+1~+31) (day+1~+84) (4.5%) (94.12%)
.

"1 Induction® [ZInvasive aspergillosish —4ll, R D consolidationE TIZHHZE+E - 55H 241,




Ph*-ALLIZ>f 9 Aclinical trial

Age
Study group Study name range, y Study type Study questions
European Intergroup EsPhALL 1-17  Randomized Good-risk patients imatinib vs. no imatinib
Phase Il/111 Poor-risk, all get imatinib.
All get HSCT if donor available, includes umbilical cord
blood.
GRAALL (France) GRAAPK02/2015 15-59 Randomized Hyper-CVAD/standard
Phase Il Imatinib vs. “imatinib-based”
[ EWALL (Pan-European) EWALLPh > 65 Phase Il Dasatinib with low-dose chemotherapy.
GIMEMA (ltaly) LAL1205 >15 Phase | Dasatinib as induction therapy.
GMALL (Germany) Imatinib/MRD/01/01 > 15 Phase I Benefit of imatinib in induction.
GMALL (Germany) GMALL STI1517- >55 Phase | Single-agent imatinib effectiveness and tolerability.
elderly 01/02
JALSG (Japan) Ph+ ALL2008 15-64 Phase |l Intensified imatinib and chemotherapy during post-
remission therapy.
MDACC 2006-0478 18-64 Phase |l Dasatinib with hyper-CVAD.
MRC/ECOG UKALLXIIVECOG 15-65 Phase | Benefit of imatinib in induction.
(UK/USA) 2993 Evaluation of sib/MUD HSCT.

Benefit of imatinib as post HSCT.
Maintenance.

CALGB CALGB 10001 — Phase | Chemotherapy and imatinib followed by allogenic or
autologous HSCT.

ASH Education Program 2008 p381-389



FBMTG MRD 2014 Ph+ALL

16~65%F . B AALL, #)%
v
ATA4K TYI7z(4R

v
A, EfgE A% (Dasatinib 140 + PSL)

Day28

B1; #&1b#&i% (Dasatinib 100 + Ara-C X&) ‘P( ﬁﬁgﬁkxﬁg)—» Study off
v
C1; 5#{bf&i% (Dasatinib 100 + MTX X £)

ﬂ

D; s&{b#&i%x (Dasatinib 100 + DNR-COP)

MRD [P3]

o HE ] AE

ﬂ4
v

B2; i#&1b#&i% (Dasatinib 100 + Ara-CK£)

v

C2; s#{kf&i% (Dasatinib 100 + MTXX )

L

#¥58:% (Dasatinib 100) - (migas )

/ MRD [M3,6,12,18,24M]) ) 4
[F & mer g 4E

/MRD (7845 #T 70,78 48 £ 73,6,12,18,24M] /




PR R RiE (CNSTRE)

BAALLD 2B DCNSI2 B E5-7T%IREESNTULAA, FHETT
@L\tCNS’GO)E%%ImO%uJﬂ:ﬁ%o

100

Survival by CNS disease at diagnosis or not

75

50

PERCENT

34%

25

No or unknown 1431 855 1.0
Yes 77 54 1.3

29%

At risk:

No or unknown 1431 976 663 501 392 325 263
Yes 77 44 29 20 15 10 6

2

02
4

145 103 7
4 2

|

LDHD L & . 5 MERIEGEEE = {E. mature B-ALL, T-ALL, PhZ 1§74 E J

CNSTRZ D fEIE A F

CNST MR <5/ u L, MDOFEKRALL

CNS2 M <5/ uL,. M OHFHKHY

CNS3 HREE>5/ u L. MOFERHY . T (TR ERHY o
TLP+ IEMEZERIBFCHIM&AHY . M DOZFERHY

TLP- IEHZERIFFCHM®BY . MDIFERAL

—_—

S—

CNS2,CNS3, TLP+ 0 e X
BEEDIRVEZNSB,

Blood 2006;108:465-72
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BELERITLTLD., BEEFISEND20~30RETHIEMNSLY,

L

INBALLKY FET R THAPhEEPIE2EARDIEF N ZL. T-ALLDEE
120, BEREARTETOESHETRTNZS N -H/NNBRALLEGREEE
ALLIZAEIZ AR .

BB

INBALLDL D AV ZFRAWSETRERMEIILWLWIEAREINTINS,

F#n (%) N 5EEEFS(%)

AEIOP ALLO91 10~17 190 52.5 Leukemia. 2000 Dec;14(12):2196-204
BFM 90 10~18 386 64.4 Leukemia. 2000 Dec;14(12):2205-22
COALL 92 10~18 104 70.5 Leukemia. 2000 Dec;14(12):2234-9
DFCI 91-01 10~18 69 79 Leukemia. 2000 Dec;14(12):2247-56
CLCG-EORTC 5881 10~18 361 58.2(64F) Leukemia. 2000 Dec;14(12):2257-66
ALL96 15~30 81 61(64F) J Clin Oncol. 2008 Apr 10;26(11):1843-9
CCG 1961 16~21 262 715 J Clin Oncol. 2009 Nov 1;27(31):5189-94

St Jude Study 15~18 45 86 J Clin Oncol. 2011 Feb 1;29(4):386-91



BFEALL

EFS

BAALLOFFEHIBERL. BREREZODRYFRIIFART.5HEO0SIT10%
B2, BREZDFTHREFELT, CRIOHARK. RIERIERITINH S,

10 4
Relapse<18 months(n=19) ;
— = = = Relapse>=36 months(n=54) \ No Allo-HSCT in CR2
------- Relapse 18-36 months(n=44) - Allo-HSCT in CR2
08 4 !
-
[} -'- i
'l_‘ 06 -
. 7)) "
- @)
= SYyrEFS40% +7% o ‘ F - ' P =0-001
________ 4 - :
.......... SyrEFS 24% +9%
-------------------------------------------------------------------------- 0 2 |
SYrEFS11% 7%
® e P = 0.0000 0.0 -
T T T 1 1 ‘ J ’ ' v '
0 2 4 6 8 10
0 2 4 6 8
Years Time from CR2(years)

CRAZHE W TIIREBIEEZRET T RNETH D,
FEERIADALLDREBIEOREIIFTETHLIN—
HIREAEFELFOLON TS,




