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Puan B-lenfoid T-lenfoid Myeloid
2 CD79a CD3(cyt/m) anti-MPO
cyt CD22 anti-TCR ab
cyt IgM anti-TCR gd
1 CD19 CD2 CD117
CD10 CD5 CD13
CD20 CD8 CD33
CD10 CDw65
0.5 TdT TdT CD14
CD24 CD7 CD15
CDla CDo64

Definition Points Points

myeloid lvmphatic

Marie C. Béneé

haematologica | 2009




Table 9. Requirements for assigning more than one lineage to a
single blast population in mixed phenotype acute leukemia (MPAL)

Myeloid lineage

Myaloparoxidasa (flow cytometry, immunchistochamistry, or cytochamistry)
or
Monocoytic diffarantiation (at least 2 of the following: nonspecific esterasa, CD11¢,
CD14, CD&4, lysozyma)
Tlineage

Cytoplasmic CD3 (flow cytomatry with antibodies to CD3 apsllon chaln;
Immunahistac hamistry using polyclonal ant-CD3 antibody may datact CD3 zata
chain, which s not T call-spacific)

or

surface CD3 (rare In mixed phanotype acute laukemia)

Blineage (multiple antigens uired

Strang CD18 with at least 1 of tha following strangly expressad: CD78a, cytoplasmic
cD22, CD10

or

Waak CD18 with at lsast 2 of thae following strongly axprassad: CD78a, cytoplasmic
cDz2z2, CD10

BLOOD, 30 JULY 2008 - VOLUME 114, NUMBER 5
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Kromozoma | € PA Py F f 31 NBIHZAE |

A Neartetraploidi: 81-103 kromozom, %1

A N1 &igetdiploidi; > 50 kromozom

A Hiperdiploidi; 47-50 kromozom

At a1 RZRIMLEC ARMNR Y21 2 Wa 0
dad l @ PALE Fy2YFfAf SN

A Diploidi; 46 normal kromozom

A Hipodiploidi; <45 kromozom
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A 1(9;22) BCR/ABiranslokasyor(Philadelphiskromozom)
A t(4;11) MLL/AF4earrangement

A 1(8;14) MYC/IGIfransIokasyon FAB L3 morfolojiyl¢ I & NN
BKNONE ! [ [ ! ;A (K& faAifl A & INEPEYA R AN
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I 1(9;22) saptanan hastalara @kozinkinazA y KA 0 A (
f I

I 14 11) MLLlrearrangemen2 f 'y K| a it I ,
0SRIFEGA &S@&@NA 3l &adSNRANE 0dz VY S
lle tedavi

Ross ME, Zhou X, Song G, et al. Blood 2003; 102:2951
Kosaka Y, Koh K, Kinukawa N, et al. Blood 2004; 104:3527.



http://www.uptodate.com/contents/overview-of-the-presentation-and-classification-of-acute-lymphoblastic-leukemia-in-children/abstract/59
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TEA LINPIYy2TFE1F ATtAOTACL,
I 1(12;21) ETV6/RUNX1 (TEL/AML1) rearrangemen
ABLINBS 1 NNE | NJ ! [ [HPIOWM yRIST dzf | N
fgoémMnTMnO alLIWGEFYlLyYy ¢ KN

Loh ML, Goldwasser MA, Silverman LB, et al. Blood 2006; 107:4508
Schneider NR, Carroll AJ, Shuster JJ, et al. Blood 2000; 96:2543



Sitogenetik ve risk stratifikasyonu

Spesifik translokasyonlar:

At(9;22) ber/abl translokasyonyPh kr, tipik
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Prabability

1-Gyears (n=59H)
»15 years [n=78)
10-15years [(n=153)
<12 months (n=18)

Mumber at risk
<12 months 1B
1-Gyears 35H
10-15years 153
»15years 7H

11
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Figure 3: Kaplan-Meier estimates of event-free survival according to age at diagnosis of acute

lymphoblastic leukaemia

Ching-Hon Pui, Leslie L Robison, A Thormas Look  Lancer 2008; 371: 1030-43




Frobability

-3
03 - — Hyperdiploidy (n=205) — Teall(n=138)
— E2A-PEX1 (n=40) — BCR-ABL (n=22)
a1 — TEL-AMLI [n=163) — MLL-AF4(n=15)
Cther B-lineage (n=261)
a T T T T T T T |
0 2 4 b B 10 12 14 16
‘ears from diagnosis
Mumberat risk
Hyperdiploidy 205 00 144 108 80 £2 25 10 1
EJA-PEX1 40 36 7 19 14 g g 0 0
TEL-AMLL 163 144 105 B3 B0 46 30 10 3
OtherB-lineage 261 rirs | 161 130 92 £0 28 13 3
Teell 138 112 75 60 36 23 B 3 1
B{R-ABL 23 15 7 5 3 2 a a a
MLL-AF4 1% g b 4 4 2 1 1 0

Figure 4: Kaplan-Meier analysis of event-free survival according to biclogical subtype of leukaemia

Ching-Hon Pui, LeslieL Robison, A Thomas Look  Loncet 2008; 371: 1030-43
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5y-pEFS according to CNS status

Trial ALL-BFM 9% (-6/99), n=2012, 295 events

Log-rank: p =0.003 TLP+ vs. CNS1
p=0.001 TLP+ vs. CNS3

TLP+: RR:1.5,CI1.0-2.2, p=0.04
CNS3: RR: 2.3, Cl 1.4 - 3.6, p = 0.000%

0 i 2 3 4 5

—— — TLP-: .83, SE=.04 (N= 111, 18 events)
— CNS1: .80, SE=.01 (N=1605, 250 events)

--—— CNS2: .80, SE=.04 (N= 103, 18 events)
= ==+ TLP+: .73, SE=.04 (N= 135, 33 events)

— —— CNS3: .50, SE=.08 (N= 0§68, 26 events)

Blrger, B. et al. J Clin Oncol, 21: 184-188, 2003
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Riski PY PFf | YI

SRG L°kosit <20000/ mm3
Ya®l ve <6 yeél
8 . G¢ nblaBtY<1000/mm3
T immunolojisi yok
Translokasyon yok
33. G¢n K. K. M1=BLAST (< %5|
MRG L°kosit >20000/ mm3 Oveeywél Yiake¢yxd vela
ve;
8 . G¢ nblaBtY<1000/mm3
Translokasyon yok
33. G¢n K. K. M1=BLAST < %5
HRG 8. G¢ mlag® YO 1000/ mm3
Translokasyon mevcut
33. G¢n K. K M2/ M 3
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ALL-BFM 95: 6y-pEFS by risk group

(no patients excluded due to lack of information
onh immunphenotype or cytogenetics)

1.0
NN S

091 1\ o
081 \ e ——e e L
0.7 \H

0.6 ™~
0.5 —————
0.4
0.3
0.2
0.1

o 1 2 3 4 5 6 7 8 9 10 11 12
years
— SR n=758, 85 events: 6y-pEFS B89.5%, SE=1.1%
''''' MR n=1157, 240 events: 6y-pEFS 79.7%, SE=1.2%
===+ HR n=254, 128 events: 6y-pEFS 49.2%, SE=3.2%

PEFS

From: A. Maoricke et al. Blood. 2008;111: 4477-4489
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MRD Takibinde
Kul |l anél an-DY%ratre rall erk || a

1 adlePL I yasSy

ALL

AML

Sitogenetik
I 1 Bidmetrisi

PCRIg/TCR)

PCRtranslokasyon)

Sitogenetik
I 1 Bitbmetrisi
PCR(traslokasyon)

5 dze I NI Pt ®ygulanabilirlik

101-10°
103-10°3

104-10°

104-10°

101-10°
103-10°3
104-10°

%60-95 BALL,
%P0-95 TALL

%8590 BALL,
%P0-95 TALL

%40-45BALL
%3545 TALL



AIEOP-BFM ALL 2000: Comparison of stratification by

AIEOP-BFM ALL 95 criteria and MRD results
(patients classifiable by MRD, n=3265)

2000
1800
1600
1400
1200
1000 -
800 -
600 -
400 -
200 -

MRD-HR
@ MRD-MR
# MRD-SR

36

—

7777777 1 “! ﬂa

I T T

SR 95 MR 95 HR 95

Risk group definition of trial ALL-BFIM 95:
SR: PRED-GR; WBC <20,000, age 2-5y, and no T-ALL
MR:  PRED-GR: WBC >= 20,000, or age <1y, or >= 6y, or T-ALL Pts enrolled Sep/Jul 1, 2000 -

HR:  PRED-PR, or induction failure, or Ph+ ALL Sept 30, 2005 (Status April 06)
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(BFM 2000)
MRDSR
¢t L @S YGtNAE&PRNS Iy STl GATFE AE.
6Rdz2 I NI Pt PH Sy 1 PYRIY ™
MRDMR

¢Ct LARS LI2T AOAT 0 dYfl dxy MIREE 7
<1036 f dzy YI &4 P

MRD-HR
¢t HQRS &wibdzykY vaP



rmrd_upds kam 06JUMOE

0>
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— TP1+2neg. .93, SE=.04 (N=1355, 3 events)

I-BFM-SG MRD-Study: Update 2006 EFS (10 years)
Risk groups by MRD at 5 weeks (Tp 1) and 12 weeks (Tp 2)

™ )
3 .
I L,
5 L S
* .
II ’
| —
|
|
\
l'l
|—,
|
_
|
LI__IIL-——-
N e ‘e
p: 1-2 .0016 1-3 <.0001 2-3 <.0001

0 1l234567 8 9101112131415
years

..... Tp2<10-3 .74, SE=.06 (N=55, 15 events)

— Tp2>=10-3 .16, SE=.08 (N=19, 16 events)

From: Flohr et al. Leukemia 2008



I-BFM-SG MRD-Study: Relapse free survival *
Risk groups by MRD at 5 weeks (Tp 1) and 12 weeks (Tp 2)

10— . )
09 i oA
0.8 | i, R W
0.7 | ;

0.6 -
0.5 - |
04 -

0.3 -

0.2 T :
01 {—
00 L0 i . . ‘ . . . years
0 1 2 3 4 5 4] 7 8
—— Tp 1+2 neg.: RFS .98, SE=.02; n= 55 ( ), 1relapse ( 3%) \\ Distributi
.-— Tp2<103 RFS.76, SE=.06; n="55("""), 13 relapses  (43%) Eﬁt;,f:;fsn
------- Tp 2>=103: RFS.16, SE=.08; n=19(11"), 16 relapses  (54%) /

* Update 2002, see JIM van Dongen et al., Lancet 352 (1998): 1731
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AIEOP-BFM ALL 2008

N1481 NRA&] 3INHzd
N7 asSt NRxail 1 NAO:
A NBRyAa2t 2yl 11 GN &l
Aood INYRS NBYAaAéezy 3
Al wk! . [ LRTAGATFEAERA
Aal [ k! Cn LI AIGATFEAEA
AHipodiploidi (<45 kromozom)
APCRVMRDHRY & LIPEt I YI T &t

AMp® IANY 1 SYWRD<WAE A € )

t(9;22) ALL: M Arico, NEJM, 2000
11923 rearrangement: CH Pui, Lancet 2002
Hipodiploidi: J Nachman, Blood, 2007
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1.0 -
0.9 1
0.8 1
0.7
0.6 -
0.5 -
0.4
0.3 1
0.2 1
0.1 1
0.0 -

ALL-BFM 95 EFS (6 years)

Prednisone Response (PB d8)

0.82, SE=0.01

i

Log-Rank p =<.0001

0.55, SE=0.04

o 1 2 3 4 5

— Pred Poor-Resp (N=184,

Pred Good-Resp (N=1963, 362 events)

82 events)

9

10

1M1 12
years
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ALL-BFM 95

Prognostic Impact of BM Response on Day 15
1.0 1 pB-ALL
0.9 ]
0.8
0.7
0.6
0.5
0.4
0.3 ]
0.2

0.1
0.0 - all p(log-rank) <0.0001

0 1 2 3 4 3 6 7 8 9 10 1 :I
years

BM d15 M1: 6y-pEFS 87%, SE=1% (N=741, 97 events)
BM d15 M2: 6y-pEFS 75%, SE=2% (N=317, 82 events)
BM d15 M3: 6y-pEFS 47%, SE=4% (N=138, 73 events)




ALL-BFM 95
Cox Analysis of Early Reponse Parameters

pB-ALL
: 95%
caﬁsz Risk ratio confidence P
gory interval
pB-ALL
Pred Resp good 1
poor 1.17 0.78-1.76 0.44
BM d15 M1 1
M2 2.05 1.53-2.77 <(0.001
M3 467 3.32-6.56 <(0.001
BM d33 CR 1

no CR 2.28 1.36-3.82 0.002
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0.9 °
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ALL-BFM 95
Prognostic Impact of BM Response on Day 15

T-ALL
|
M1 vs M2: p=0.35
M1 vs M3: p<0.001
M2 vs M3: p<0.001
0 1 2 3 4 5 6 7 8 9 10 11 12
years

BM d15 M1: 6y-pEFS 87%, SE=3% (N=107, 14 events)
BM d15 M2: 6y-pEFS 82%, SE=6% (N=40, 8 events)
BM d15 M3: 6y-pEFS 49%, SE=7% (N=47, 25 events)



ALL-BFM 95
Cox Analysis of Early Reponse Parameters

T-ALL
: 95%
caﬁsz Risk ratio confidence P
gory interval
T-ALL
Pred Resp good 1
poor 2.32 1.15-4.68 0.019
BM d15 M1 1
M2 1.20 0.49-2.91 0.69
M3 2.94 1.33-6.52 0.008
BM d33 CR 1

ho CR 1.95 (0.66-3.68 0.31
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(2 SE), %
AIEOP ALL 88(1988-1992) 396 6606.(24), G 2ilhk4d )
BFM (1986-1990) 998 72(2),( @ylhk 6 ¥
CCG 100 (1983-1989) 3465 67720, 2yilkk 5 yel
Dana Farber 85-01(1985-1987) 220 78(3) 7 yeéelle
DFW (1986-1992) 243 66. 6 (6.5) 5
Dutch (1984-1988) 291 72 (3) y el
FRALLE 83 (1983-1987) 559 57 (2) y &l
MRC UKALL X(1985-1990) 1612 62 (2) y €|
POG Alinc + T-cell + infant 2404 66.4 (2.4) 4
protokolleri (1986-1990)

SJCRH XI1(1984-1988) 358 71 (4) y &l
TCCSG L84-11(1984-1989) 490 63.8 (3.2) 7
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