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WHO 2016 Revisizyonu

Myeloproliferative neoplasms (MPN)
Chronic myeloid leukemia (CML), BCR-ABL1'
Chronic nﬂu-utrﬁhilic: leukemia IGNL}
Polycythemia vera (PV)
Primary myelofibrosis (PMF)
PMF, prefibrotic/early stage
PMF, overt fibrotic stage
Essential thrombocythemia (ET)
Chronic ecsinophilic leukemia, not otherwise specified (NOS)
MPN, unclassifiable
Mastocytosis
Myeloidlymphoid neoplasms with eosinophilia and rearrangement of
PDGFRA, PDGFRB, or FGFR1, or with PCM1-JAK2
Myeloid/lymphoid neoplasms with PDGFRA rearrangement
Myeloid/lymphoid neoplasms with PDGFRB rearrangement
Myeloid/lymphoid neoplasms with FGFR1 rearrangement
Provisional entity: Myeloid/lymphoid neoplasms with PCM1-JAK2
Myelodysplastic/myeloproliferative neoplasms (MDS/MPN)
Chronic myelomonocytic leukemia (CMML)
Atypical chronic myeloid leukemia (aCML), BCR-ABL1
W
MDS/MPN with ring sideroblasts and thrombocytosis (MDS/MPN-R5-T)
MDEJ%'IPN, unclassifiable
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KNL

» Sureklilik gosteren olgun notrofillerin hakimiyetinde
lokositoz, hepatosplenomegali, ve belirgin granulositik
hiperplazi ile karakterize hiperselliler kemik iligi

Ortanca yas=64
%67 erkek _

Tani aninda genellikle spesifik

semptom yok

En sik semptomlar
Hepatosplenomegali
Yorgunluk, kilo kaybi, gece
terlemesi
Ekimozlar, kemil agrisi
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KNL

» Kalici notrofili-minimal sola kayma
Ortanca lokosit sayisi 39.000/micl

» Hafif anemi
» Trombosit sayisi normal—>dusik

» Sikhkla toksik granulasyon ve Dohle cisimcikleri ve yuksek
lokosit alkalin fosfataz (LAP) ve vitamin B12 duzeyi

» Sitogenetik anormallikler %23 hastada;
en sik del 20q, 121, del 1 1q ve del 12p.

» Blastik transformasyona kadar gecen sure ortanca= 21| ay (3—

94 ay)

» Ortanca yasam suresi=23.5 ay (1-106 ay)
» %33 olguda MGUS ile birlikte
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CHNL diagnostic criteria

1. PB WBC =25 = 10%L
Segmented neutrophils plus band forms =80% of WBCs
Meutrophil precursors (promyelocytes, myelocytes, and metamyelocytes) <<10%
of WBC
Myeloblasts rarely observed
Monocyte count <1 x 10%L
Mo dysgranulopoiesis
2. Hypercellular BM
Neutrophil granulocytes increased in percentage and number
Meutrophil maturation appears normal
Myeloblasts <<5% of nucleated cells
3. Nat meeting WHO criteria for BCR-ABL1" CML, PV, ET, or PMF
4. No rearrangement of PDGFRA, PDGFRB, or FGFR1, or PCM1-JAKZ2
5. Presence of CSF3R T618l or other activating CSF3R mutation
or
In the absence of a CSFR3R mutation, persistent neutrophilia (at least 3 mo),
splenomegaly and no identifiable cause of reactive neutrophilia including absence
of a plasma cell neoplasm or, if present, demonstration of clonality of myeloid cells
5 by cytogenetic or molecular studies HOD 2017
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KNL-iliskili mutasyonlar

» Colony-stimulating factor 3 receptor(CSF3R)
mutasyonlari (yaklasik 7%80)

T6181, T615A,T640N

Truncation mutasyonlar

Membran proximal CSF3R mutasyonlari 7%75°i tek basina, %25
truncation mutasyonlarini ile beraber

» Ek genetik mutasyonlar (diger myeloid neoplazilere
benzer)
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Ek mutasyonlar

SET binding protein | (SETBPI) %14-7%56
(D868N ve G870S....)

» Spliceosome mutasyonlari; Q157 variyant U2AFI, SRSF2

» Epigenetik mutasyonlar; ASXLI, TET2,EZH2 ve
KDM6A

» Signaling mutasyonlari; CBL, NRAS,KRAS, ve JAK2
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KNL- Tedavi

» Bekle gor
» Hidrea

» Interferon

» Allojenik kok hucre nakli

» Hedefe yonelik tedavi
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KNL-Tedavi

» Ruxolitinib

T618I mut hastalarda etkinligini gésterin olgu
bildirimleri oldugu gibi in vitro etkinligine ragmen
yanit alinamayan olgu bildirimleri de var

NCT02092324 prospektif calisma, devam ediyor

SETBPI ve ASXL mutasyonlari, trombositopeni; kotu prognoz
SETBP| mutasyonu ruxolitinib’e yanitsizlikla iliskili

Stahl M, et al. Ann Hematol. 2016;95
Lasho TL, et al.. Leukemia. 2014;28(6)
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Atipik Kronik Myeloid Losemi
» Cok nadir her 100 KMLye karsilik |-2 tane

KMLe benzer ancak belirgin displazi var

» Ortanca yasam suresi 25 ay (55 hastalik retrospektif bir
hasta serisinde)

» Tanida ortanca yas 72
» Splenomegali 7%45

» Lokositoz (ortanca 40.000/micl), orta derecede anemi,
trombositopeni

» %40 blastik tranformasyon (ortanca |8 ayda)
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'/‘.F'JHD Diagnostic Criteria for Chronic Neutrophilic Leukemia

WHO Diagnostic Criteria for Atypical Chronic Myeloid Leul-aerni-;\'l

Peripheral blood leukocytosis = 25 = 10 %L

» Segmented neutrophils and bands =80% of white cells
» Immature granulocytes® <10% of white cells
o Myeloblasts <1% of white cells

Hypercellular bone marrow biopsy

Neutrophilic granulocytes increased in percent and number
Myeloblasts 5% of nucleated marrow cells

Meutrophilic maturation pattern normal

Megakaryocytes normal or left shifted

Hepatosplenomegaly
Mo identifiable cause of physiologic neutrophilia or if present,
demonstration of clonality by cytogenetic or molecular studies
s Mo infectious or inflammatory process
« Mo underlying tumor
s Or if these present, demonstration of myeloid clonality

Mo Philadelphia chromosome or BCR-ABLT fusion
Mo rearrangement of PDGFRA, PDGFRE, or FGRF
Mo evidence of another myeloproliferative neoplasm

Mo evidence of a myelodysplastic syndrome or
myelodysplastic/myeloproliferative neoplasm

» Mo granulocytic dysplasia

» No dysplasia in other myeloid lineages

e Monocytes <1 % 10%/L of WBC

k{l:_’rﬂmyveh:uqrtes. myelocytes and metamyelocytes

» Mo polycythemia vera, essential thrombocythemia or primary myelofibrosis

Peripheral blood leukocytosis =13 = 10 L
s Due to increased neutrophils and their precursors with
prominent dysgranulopoiesis
» Immature granulocytes'> 10% of white cells
s Myeloblasts < 20% of white cells

Minimal absolute basophilia

» Basophils usually = 2% of white cells
Mo or minimal absolute monocytosis

e Monocytes are <109% of white cell
Hypercellular bone marrow biopsy

s Granulocytic proliferation and dysplasia with or without
dysplasia in the erythroid and megakaryocytic lineages
e Myeloblasts < 20% of nucleated marrow cells

Mo Philadelphia chromosome or BCR-ABLT fusion
Mo rearrangemeant of PDGFRA or PDGFRE

“Promyelocytes, myelocytes and metamyelocytes

J
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NPM1
Signal transduction FLT3
CSF3R
KIT
NRAS
PTPN11
CBL
JAK2
DNA methylation IDH2
DNMT3A
TET2
IDH1
Cohesin RAD21
STAG2
SMC3
Transcription factor CEBPA
ETV6
IKZF1
Chromatin modifiers ASXLT
EZH2
Tumor suppressor  TP53
RNA splicing SF381
ZRSR2
DNA replication SETBP1
Remaining 30 genes

Patient 8823 2R282RNNSI8vR05 2 2o no e~ 2R SIS oS N ER 2R3 %S

Single mutation Double mutations Triple mutations .Complex cytogenetics

Myeloid Mutation panel
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Neden myeloid mutasyon analizi?

Sadece tani veya prognostik degerlendirme igin degil,
ilac icin hedef belirlemek icin

HOD 2017



aKML

» Yuksek sikliktaki mutasyonlar (>%20)
SETBPI, ASXLI, N/K-RAS, SRSF2,ve TET?2

» Dusuk sikliktaki mutasyonlar (<%10)
CBL, CSF3R, JAK2,and ETNKI.3

CSF3RT618I varsa
akKML? KNL?
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Ph positive or
BCH-ABL 1 positive

l

Chronic myeloid
leukemia

CBC with differential
Bone marrow aspirate and biopsy
% Morphologic review (PB and BM)
¥ PB leukocytosis and % neutrophil precursors
» Assess for dysplastic granulopoiesis +
erythroid/megakaryocytic dysplasia
¥ Percent blasts
# Absolute and percent
basophilia & monocytosis
# Standard cytogenetics/FISH
< PCR for BCR-ABL1
% Myeloid mutation panel testing

y

Morphology consistent
with aCML and
BCR-ABL1 negative

|

Cytogenetics/FISH Analysis

|
Y

HLA typing

/

Cytogenetics, FISH, and/or
PCR evidence for rearrangements
involving PDGFRA (4q12), PDGFRB
(5q31~33), FGFR1 (8p11), or JAK2 (9p24)5

’

Cases reassigned from aCML to the WHO
category of ‘Myeloid/lymphoid neoplasms
associated with eosinophilia and
rearrangement of PDGFHRA, PDGFHE,
FGFR1, or PCM1-JAKZ ", targeted
therapy or other treatment
options based on specific rearrangement

|7

v

Mon-specific karyotype abnormalities
(e.g. trisomy B, del(20q), -7/7g-,
isochromosome 17q)

)

Myeloid mutation panel testing

’

Potentially actionable
myeloid gene mutations™
(e.g. JAKZ, CSF3R, N'K-HAS)

’

See Figure 2 for treatment
algorithm and considerations
for targeted therapy

V

Myeloid mutations not currently
actionable” (e.g. SETBP1,
ETNK1, ASXL1, TET2, etc.)
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aKML; Tedavi

vV VvV VvV VvV Vv V9

Standart tedavi yaklasimi yok

Tedaviye baslama karari
ilerleyici lokositoz, anemi, trombositopeni
Semptomatik splenomegali
Konstitusyonel semptomlar

Allojenik kok hucre nakli
Hipometilasyon ajanlari
INF-alfa

Hidroksiure
Eritropoetin

Klinik ¢alismalar, endikasyon disi tedaviler
Ruxolitinib, MEK inhibisyonu
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Allojenik kok hucre nakli

» Deneyimler yetersiz

» Allojenik nakil yapilan 21 aKML hastasi; 1 7’si 5. yilda hayatta,
ortanca yasam 47 ay

» Kotu risk mutasyonlari (SETBP| ve ASXLI gibi)
transplantasyon endikasyonu olusturabilir mi?

Henuz yeterli veri yok

Koldehoff M, et al, Int ] Lab Hematol. 2012;34
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Hipometile edici ajanlar

» Deneyim oldukga kisitli

AKHN oncesi kopru tedavisi olarak
Nakil olmadan tek basina

4 ayri ¢calismada bildirilen 8 hastanin 7’sinde desitabin ile tam
hematolojik yanit

Gotlib | et al. Blood. 2017;129(7)
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Deneysel tedaviler

» Ruxolitinib
CSF3RT618l veya JAK2V617F mutasyonlu hastalarda etkili olabilir

Allojenik kok hticre naklinin alternatifi degil

Mutasyondan bagimsiz ruxulitinib’in denendigi bir ¢alisma ytrtyor

» CSF3R truncation mutasyonlar SRC ailesi kinazlari ve
TNK?2'i aktive eder

In vitro dasatinib’in etkisi gosterilmis fakat klinik olgularda
henuz yanit bildirilmemis

» Trametinib, MEK /2 inhibitor
NRAS-mutatsyonlu aKMULli bir hastada uzun sureli yanit bildirildi.

KhannaV, Pierce ST, Dao KT, et al. 2015
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|s pre-transplant disease
cytoreduction required

yes

Diagnosis of aCML

v

HLA typing

v

Candidate for

during HLA typing € allogeneic HSCT?

of potential donors?

yes

S

Proceed to
allogeneic HSCT™

Potentially actionable

no

Y Y

Myeloid mutation

Q

Consider therapy with
targeted agent (e.g. JAK
inhibitor for JAKZ or CSF3R
mutation; or MEK inhibitor for
RAS mutation) on a clinical
trial (preferred) or
off-label basis

panel testing

Hypomethylating therapy
(decitabine or azacitidine);
second-line or adjunctive
options include:
PEG-interferon-uw;

hydroxyurea, ESAs
HOD 2017

Mo currently
actionable myeloid
mutation(s)”

Clinical trial
not based on an
actionable mutation
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