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Qu’est ce quun SMP ?

Quels sont les SMP ?

La LMC, comment ¢ca marche ?

Quel bilan diagnostique ? quel suivi ?

Des nouveautes dans les SMP a eosinophiles ?

Et les autres alors ?



'EDITORIAL

Some Speculations on the Myeloproliferative Syndromes

ITH ACCUMULATING EXPERIENCE, 1t becomes more and more
evident that the bone marrow cells—erythroblasts, granulocytes, mega-
karyocytes—often proliferate en masse or as a unit rather than as single elements.

Thus, if we examine these various syndromes, all of them originating from
bone marrow cells, as a group, we find it difficult to draw any clear-cut dividing
lines; in fact, so many ‘‘transition forms’’ exist that one may with equal reason-
ableness call a single condition by at least two different terms. Polyeythemia vera,
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"Classiques™ "Plus rares"

Leucémie Myeloide Chronique Leucémie Neutrophile Chronique

Polyglobulie de Vaquez Leucémie Eosinophile Chronique

_ _ Syndrome HyperEosinophile
Thrombocytémie Essentielle

- ) SMP chronique, inclassable
Splénomégalie Myéloide

Myeélofibrose Primitive

""Formes de chevauchement™

Leucémie MyéloMonocytaire Chronique
Leucémie Myéloide Chronique Atypique
Leucémie MyéloMonocytaire Chronique Juveénile

SMP/SMD, inclassable
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Figure 1. Structure of the Abl protein. Type la isofom is slightly shorter than type
b, which contains a myristoylation (myr) site for attachment to the plasma mem-
brana. Mote the 3 SEC-homology (SH) domains situated toward the MHz terminus.
Y393 is the major site of autophosphorylation within the kinase domain, and
phenylalaning 401 (F401) is highly conserved in FTEs containing SH2 domains. The
middle of each protein is dominated by proline-rich regions (PxxP) capable of binding
to SH3 domains, and it harbors 1of 3 nuclear localization signals (MLS). The carboxy
terminus contains DMA as well as - and F-actin-binding domains. Phosphordation
sites by Alm, cdc2, and PKC are shown. The arowhead indicates the position of the
breakpoint in the Beor-Abl fusion protein.
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Figure 2. Structure of the Ber protein. Note the dimerization domain (DD) and the 2
cydic adencsine monophosphate kinase homologous domains at the N terminus.

=9 O BCR.ABL oncoprotein

{Goldman and Melo, NEJIM, 2003)
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LMC : Activation d'ABL

Imatinib

3-.

Apoptose

Deininger,Blood, 2000, (96):3343



CML and survival
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Recherche de transcrits de fusion : RT-PCR
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Diagnostic des LMC - Biologie

Proposition de stratégie

LMC tres probable : hyperleucocytose PN+myélémie, baso...
- moelle pour cyto + caryo +/- FISH
- sang pour BM

LMC tres peu probable, diagnostic simple (thrombocytose isolée,
hyperleuco isolée...)
- BM seule sur sang

LMC peu probable, hémopathie probable, diagnostic difficile
- moelle : cyto, phéno, caryo



EVOLUTION NATURELLE DE LALMC :

Classiquement : 3 phases

- chronique (SMP typique : prolifération+++/ pas d’anomalie maturation)
- Acutisation : Blastes (>20%), anomalies moléculaires additionnelles
+++

- Accélération : entre les deux

Criteres d’accélération discutables

OMS 2002 :

Persistance ou augmentation de la leucocytose > 10 G/L ou persistance
SMG sous traitement

Thrombocytose persistante > 1000 ou thrombopénie non attribuable au
traitement

Evolution clonale apres le diagnostic

> 20% baso en péripherie

10-19% blastes dans la MO

OMS 2008 : ne reconnait plus clairement ces criteres car prise en charge
non différente et suivi évolutif a prendre en compte



Table 2. Recommendations for monitoring individual
patients.

At diagnosis
Full blood count and 100 cell differential
Calculation of Sokal score®
Bone marrow aspirate with cytogenetic analysis of 30
metaphases
[FISH for BCR-ABL1 in the absence of a Philadelphia
chromosome]
RQ-PCR for BCR-ABL1 transcripts to characterize the BCR-
ABL1 junction [Optional]
Thereafter:
Blood counts at intervals of two or more weeks
Liver chemistry
At 3 months
Blood count
Bone marrow cytogenetics
RQ-PCR for BCR-ABL1 transcripts
At & months
Blood count
Bone marrow cytogenetics
RQ-PCR for BCR-ABL1 transcripts
[Thereafter bone marrow aspirates are only required if CCyR has
not been achieved]
At 3 month intervals thereafter:
RQ-PCR for BCR-ABL1 transcripts indefinitely

Goldman Hematology 2009



Table 6. Evaluation of Overall Response to Imatinib First-Line in Early Chronic Phase

Response
Evaluation Time, Months Optimal Suboptimal Failure Warnings
Baseline MA MA MA High nsk; CCA/Ph+"
3 CHR and at least minor CgR Mo CgR IPh+ = 95%) Less than CHR MA
{(Ph+ = 8B65%)

6 At least PCgR (Ph+ = 35%) Less than PCgR (Ph+ = 365%) No CgR (Ph+ = 85%) MNA

12 CCqgR PCgR (Ph+ 1% to 35%l Less than PCgR (Ph+ = 35%) Less than MMolRT
18 MMolRT Less than MMolRT Less than CCgR MA

Any time durnng treatment Stable or improving MMolR t Loss of MMolRT; mutations? Loss of CHR; loss of CCgR; Increase Iin transcnpt

mutationss: CCAPh+ levels||; CCA/Ph—

Table 9. Provisional Definition of the Response to Second-Generation TKls, Dasatinib and Milotinib, As Second-Line Therapy of Patients With Imatinib-Resistant

Disease in Chronic Phase

) ) Hesponse
Evaluation Time,

Months Suboptimal Failure Warnings

Baseline NA MNA Hematologic resistance to imatinib; CCAPh+ e,
clonal progression); mutations*

3 Minor CgR (Ph+ 36% to 66%) MNo CgR (Ph+ = 95%); new mutations* Minimal CgR (Ph+ B86% to 95%)

B PCgR Ph+ 1% to 35%]) Minimal CgR (Ph+ 66% to 95%); new mutations®  Minor CgR (Ph+ 36% to 65%)

12 Less than MMolRT Less than PCgR (Ph+ = 35%]); new mutations”®

Baccarani, JCO, 2009




2/ RT-PCR.:

BCR-ABL ABL
Sensihilité RT-PCR sur Gamme d'ARMN 10-4
Sensihilité RT-PCR sur Garmme plasmmidigue 10 copies 10 copies
Efficacité PCR 86,96 96,30
Ta derreur PCR 0,076 0,078
F/VALIDATION DU TEST : CC
Pour I'échantillon teste
Echec Technique (ET)
FCR BCR-ABL négative et PCR-ABL positive faible
FCR BCR-ABL négative et PCR-ABL positive
FCR BCR-ABL et PCR-ABL positives
4/ QUANTIFICATION Y BCR-ABLMAEL
DATE * BCR-ABL/ABL
2450212004 w0 86,20 00
245052004 M3 2441
17092004 M7 0,72 \\
0951202004 wQ 0,03 n 4
0450352005 M2 0,02 \ /\\
09142008 Mo 0,64 1
0B/02/2006 M 24 10,83 \ /
0,1 U l?
004
83%
0,001 mitoses
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Location of mutations within the kinase domain

Y253F
M244V
Q252H
Q252H
L248V E255V

F359V

H396R S417Y E459K F486S

O 0O 0 0

ATP binding site

|
activation loop

O Represents the number of patient with each mutation

carboxy terminal

‘ Indicates a different mutation at the same amino acid



Novel ABL inhibitors in clinical trials
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Cl OH
Dasatinib

Binds inactive and active conformations, multitargeted (SRC)



2/RT-PCR:

BCR-ABL ABL
Sensihilité RT-PCR sur Gamme dARMN 10-4
Sensihilité RT-PCR sur Gamme plasmidigue 10 copies 10 copies
Efficacité PCR 86,96 96,30
Taux d'erreur PCR 0,076 0,078
JVALIDATION DU TEST : CC
P our I'échantillon testé
Eche: Technigque (ET)
PCR BCR-ABL négative et PCR-ABL positive faible
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Leucémie que Leucémie Neutrophile Chronique

Polyglobulie de Vaquez Leucémie Eosinophile Chronique
Syndrome HyperEosinophile

Thrombocytémie Essentielle

_ 1 SMP chronique, inclassable
Splénomégalie Myéloide

Myeélofibrose Primitive

Juvénile
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Leucémie Eosinophile Chronique/Syndrome hyperéosinophile

e NEW ENGLAND
JOURNAL of MEDICINE

ESTARLISHED IH 1812 MARCH 27, 2003 WOL. 348 HOLL1E

A Tyrosine Kinase Created by Fusion of the PDGFRA and FIP1L1
Genes as a Therapeutic Target of Imatinib in Idiopathic
Hypereosinophilic Syndrome

Jan Cools, Ph.0v., Daniel |. Defngelo, M.D., Ph.0., Jason Gotlib, M.D., Elizabeth H. Stowver, M.Phil,,

Robert D, Legare, M.D., Jorges Cortes, M.D, Jeffrey Kutok, M.D., Ph.D., Jennifer Clark, M.0., llene Galinsky, R.M.,
James D. Griffin, M.D., Nichalas C.P. Cross, Ph.D., Ayalew Tefferi, M.D., James Malone, M.D., Rafeul Alam, M.D., Ph.D,,

Stanley L. Schrier, M.D., Janet Schmid, M.D., Michal Rose, M.D., Peter Yand enberghe, M.D., Ph.D.,
Gregor Verhoef, M.D., Ph.D., Marc Boogaerts, M.D., Ph.D., lwona Wlodarska, Ph.D., Hagop Kantarjian, M.D.,
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Hyperéosinophilie

|

Eliminer les causes secondaires simples
atopie
parasitoses
maladies inflammatoires chroniques

Primitives :
LMC

SMP

PDGFR-FGFR

Autre anomalie clonale ’)
Blastes (LCE) "




"Classiques™ "Plus rares"

Leucémie Myeloide Chronique Leucémie Neutrophile Chronique

Polyglobulie de Vaquez Leucémie Eosinophile Chronique

_ _ Syndrome HyperEosinophile
Thrombocytémie Essentielle

- ) SMP chronique, inclassable
Splénomégalie Myéloide

Myeélofibrose Primitive

""Formes de chevauchement™

Leucémie MyéloMonocytaire Chronique
Leucémie Myéloide Chronique Atypique
Leucémie MyéloMonocytaire Chronique Juveénile

SMP/SMD, inclassable
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JAK2 Exon 12 Mutations in Polycythemia

. . . B
Vera and Idiopathic Erythrocytosis N
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Linda M. Scott, Ph.D., Wei Tong, Ph.D., Ross L. Levine, M.D., Jakz — A A S
Mike A. Scott, Ph.D., Philip A. Beer, M.R.C.P., M.R.C.Path., Erythropoietin _  _ _ _ _ _ _ .
Michael R. Stratton, M.D., Ph.D., P. Andrew Futreal, Ph.D., | WB with anti_phosphotyrosine ________‘
Wendy N. Erber, M.D., Mary Frances McMullin, F.R.C.P, F.R.C.Path., IP with AntiJak2 antibody
Claire N. Harrison, M.R.C.P., M.R.C.Path., Alan J. Warren, F.R.C.Path., F.Med.Sci,, Antibody WB with antiJak2 antibody | T ‘
D. Gary Gilliland, M.D., Ph.D., Harvey F. Lodish, Ph.D., L
and Anthony R. Green, F.R.C.Path., F.Med.Sci. [ WB with anti_phospho-stats [T =
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Table 2. Proposad revised WHO criteria for polycythemia vera

Proposed criteria for PV

Major criteria
1. Hemeglobin = 158.5 g/dL in men, 16.5 g/dL in wormen or other evidence of
ircreased red cel volume®
2, Presence of JAK2E1 7V F or other functonally sirmlar mutation such as JAK2
enn 12 mutation
Minor criteria
1. Bore marmow biopsy showing hiypercelulanty for age with tilineages growth
[ parrmyekosis) with prominent envthroid, granukeoytic, and megakanyooytic
preiferation
2. Semurn ergthropoistin lessd below the reference rangs for nomral
3. Endogencus enythroid colory formmation in vitro

Ciagnosis requires the presance of both major citena and 1 mincrentenon or the
presance of the first rajor critenon together with 2 minor critenia.

"Hammoglobin or hematocnt greater than 88th percentle of method-specific
referance range forage, s, altitude of residence or hemoglobin greater than 17 g/dL
i e, 15 gidl i womien if associated with a docurmesnted and sustained increass of
at least 2 g/l from an indvidual's bassline value that can not be attributed to
correchon of iron deficiency, or elevated red cell mass greatar than 252 above meaan
niormal predicted valus,



En pratique :

Paripheral blood
617F and Epo s

Possibilities include
PMF, CML,
other MPN, MDS
and MDS/MPN

A\l Y

Confirms MPN
RBules out CML Does not rule out ET

Possibilities include ET, CML
Possibilities include ET, , CML,
PMF and MDS/MPN PMF and MDS/MPN

Tefferi, A. et al. Nat. Rev. Clin. Oncol. 6, 627-637 (2009)






