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DSO 2016: Myeloproliferative Neoplasmlar(MPNs)

* Kronik Myeloid L6semi (CML BCR-ABL1*
* Kronik Notrofilik Losemi (CNL)

* Polisitemia vera (PV)

* Primer Myelofibrozis(PMF)

prefibrotik
overt fibrotik

e Esansiyel Trombozitopeni (ET)
* Kronik Eozinofilik Losemi (CEL, NOS)
* Siniflandirilamayan Myeloproliferatif Neoplazmlar(MPN, unclassifiable)
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Guidelines for the management of myeloproliferative neoplasms



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4642006/

Polisitemia Vera(PV)

Olgun kirmizi kan hicrelerinin asiri Gretimiyle karakterize klonal bir hastaliktir.

Myeloid hlicre ve megakaryositler de sayica artmistir

Gorilme sikhgr 0.4-2.8/100.000

Gorulme yasi 65 yas

Cay

R 2



Esansiyel Trombositopeni(ET)

* Kemikiliginde megakaryositlerin klonal proliferasyonu
* Periferal kanda trombosit sayisi 450- 600 x 10°/L.
 0.38-1.7 /100.000

Geng kadinlarda prevalansi yliksek,

Ortalama tani konulan yas 68 sy @5’0



Primer Myelofibrozis(PMF)

 kemik iliginde fibrotik proliferasyon, pansitopeni
e gorilme sikhigr: 0.1-1/100.000
e @orulme yasi: 70 yas




2016 Revised WHO Diagnostic Criteria for Myeloproliferative Neoplasms

Arberetal. Blood 2016;127:2391
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Major Hemoglobin (Hgb) Platelet count2>450 x 10%/L Megakaryocyte proliferation and atypia** | Megakaryocyte proliferation and atypia**
criteria| |>16.5 g/dL (men) and 2 grade 2 reticulin/collagenfibrosis | and < grade 1 reticulin/collagenfibrosis,
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Increasedcellulanty, granulocytic
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Hematocrit proliferationand decreased erythropoiesis
>49% (men) .
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3 |Presence of JAK2 mutation other myeloidneoplasms or or
[ Presence of JAKZ, CALR or MIPL presence of anotherclonal marker presence of anotherclonal marker
. or or
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absenceof evidenceforreactive absence of evidence forreactive
bone marmrowfibrosis bone mamowfibrosis
‘Minor 1.  Subnormal serum 1. Presenceofaclonal marker 1|1. Anemianototherwiseattnbuted 1.  Anemianototherwise attnbuted
erythropoietin level
criteria iR or absenceof evidenceforreactive 2. Leukocytosis211 x10%/L 2. Leukocytosis211 x10%/L
thrombocytosis Palpable splenomegaly 3. Palpable splenomegaly
4. Increasedlactatedehydrogenase 4. Increasedlactatedehydrogenase

(LDH), above uppernomal limit
5. Leukoerythroblastosis

(LDH), above uppernomal limit
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* JAK2 lokalizasyonu: 9p24.2 :Tirozin kinaz enz.

* Tip | : Exon 14’de V617F mut
* Tip Il: Exon 12 (538-544;indel \ missense

 MPL lokalizasyonu :1p34 :Trombopoetin ResP
* Exon 10’'da M515L/K/A

* CALR lokalizasyonu: 19p13.2 :Ca-bag Pr.

* Tip | :Exon 9°da 52 bp delesyon(p.L367fs*46)
* Tip Il: Exon 9°da 5bp (TTGTC)insersiyon (p.K385fs*47)



CALR nadir 15%-24% 25%-35%

TEFFERI and BARBUIAm J Hematol 2017; 92: 95-108



JAK?2 (V617F) allele yuku klinik fenotiple iligkisi ve hastalik
komplikasyonlari

Thrombosis (?)
Myelofibrosis
Leukemia (?)

Disease-
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Francesco Passamonti, and Elisa Rumi Haematologica 2009;94:7-10



JAK2 (V617F) allel orani >50% : PV’'nin MF progresyonu icin risk
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and leukocytosis on fibrotic or leukemic disease transformation and
vascular complications




Hedefe yonelik Tedavi

Kasim 2011’de FDA onayi alan ilag :
Ruxolitinib (Jakafi) JAK1/JAK2 inhibitord

e orta ve yuksek riskli myelofibrozis tanisinda
kullanilmaktadir.



440 PMF’li olguda “CALR mutasyon” tipinin yasam suresine etkisi

3] JAK2VB17F vs type 1/type 1-like, p<0.0001; HR 2.7, 95% CI 1.9-3.7
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Tefferi A et al. Blood 2014;124:2465-2466



229 ET’li olguda mutasyon tipi ve 6mir uzunlugu iliskisi
Triple (-) ET’li olgular en uzun; MPL mutant ET’li olgular ise en kisa yasam
suresine sahiptir
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Figure 2. Kaplan-Meier estimates of overall survival in 299 patients with ET stratified by mutation type.

Tefferi A, et al. Leukemia 2014 Dec;28(12):2300-3



PMF’de risk belirtegleri ve skorlama

Variable IPSS [18] DIPSS [19] DIPSS-plus [20]

Age >65 years v v v

Constitutional symptoms v v v

Haemoglobin (Hb) <10 g/dl v v v

Leukocyte count >25 x 107/1 v v v

Circulating blasts >1% v v v

Platelet count <100 x 10°/1 v/

RBC transfusion need v

Unfavourable karyotype® v

1 point each 1 point each but Hb =2 Calculated by the DIPSS score (Int

1 =1, Int2 =2, High =3) plus one
additional point for each of the
three additional variables

Risk group Points Median survival (years) Points Median survival (years) Points Median survival (years)

Low 0 11.3 0 I.T. 0 15.4

Intermediate-1 1 7.9 1-2 14.2 1 6.5

Intermediate-2 2 40 34 4 2-3 29

High >3 2.3 5-6 1.5 =4 1.3

“Unfavourable karyotype includes +8, -7/7g-, i(17q), inv(3), -5/5¢-, 12p-, 11¢23 rearrangements.
IPSS, International Prognostic Scoring System; DIPSS, dynamic International Prognostic Scoring System; RBC, red blood cell; Int, intermediate; n.r., not
reached.




PV, ET, PMF’DE GENETIK TEST ALGORITMASI

PV

Kanda mutasyon taramasi

l

JAK2 (Ekzon 14)
QPCR

!

JAK2 (Ekzon 12)
Sanger Dizileme

Kanda mutasyon taramasi
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CALR
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Kemik iliginde mutasyon taramasi
+ sitogenetik

JAK2 (Ekzon 14)

CALR

l
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|

+9, del(13)(q),+8,-7/7qdel,-
5/del(5),inv(3),11923,12pdel,i(17q)



Rapor Ornegi

Kuantitatif olarak V617F Mutasyonunun Belirlenmesi
Hasta kimlik bilgileri

Gelen 6rnek : Periferal kan

On tani: Eritrositoz

Kuantifikasyon sonucu: V617F Mutasyonu saptanmistir.
Kuantifikasyon miktari: %72 Mutant Alel

Yorum :JAK2 c. 1849G>T(p.V617F) mutasyonu pozitif olarak bulunmustur.

Bu mutasyon yaklasik olarak PV’li olgularin %95’inde; ET ve PMF’li olgularin %50’sinde
ve ayrica aynu mutasyon diger hematolojik malignansilerde de gorilmektedir.

Method: Genomik DNA izole edildikten sonra, FAM-isaretli mutant alele spesifik prob ve
VIC -isaretli wild tip alele spesifik problar kullanilarak TagMan Alel Diskriminasyon
yontemiyle mutant alel orani belirlenmistir.. Yontem sensivitesi ise wild tip alel temel
alindiginda %1'dir.



Onerilen :

WHO kriterlerini tasiyan ancak “driver’ mutasyonu olmayan
olgular

“gene paneli ”

ASXL1
EZH2
TET2
IDH1/IDH2
SRSF2
SF3B1

Bir mutasyon : 7.0 yil
iki ve daha fazla: 2.6 yil



Kronik Eosinofilik Losemi

* Artmis eosinofil ile seyreden kronik
myeloproliferatif hastaliktir.

* Belirlenen genetik anomaliler PDGFRA/
PDGFRB

 Tum hastalarin «imatinib «den yarar gordigu
bildirilmektedir.



Kronik Eosinofilik Losemide Genetik Test Algoritmasi

Periferal kan 6rnegi
FIPL1-PDGFRA flizyonu

1. Adim ) FISH/RT-PCR

I-

Kemik iligi biyopsi ornegi
sitogenetik + FISH
2. Ad l:>
m £(5:12) (q31-33;p13)
(PDGFRB-ETV6 flizyon geni)
t(8;9(8p22;p24.2)
FGFR1 rear.

[ -

3.Adm C—— T-cell rear.

PCR




Kronik Notrofilik Losemi (CNL)

CNL diagnostic criteria

1. PB WBC =25 x 10°/L
Segmented neutrophils plus band forms =80% of WBCs
Neutrophil precursors (promyelocytes, myelocytes, and metamyelocytes) <10%
of WBC
Myeloblasts rarely observed
Monocyte count <1 x 10%/L
No dysgranulopoiesis
2. Hypercellular BM
Neutrophil granulocytes increased in percentage and number
Neutrophil maturation appears normal
Myeloblasts <5% of nucleated cells
3. Not meeting WHO criteria for BCR ABL1"™ CML, PV, ET, or PMF
4. No rearrangement of PDGFRA, PDGFRB, or FGFR1, or PCM1 JAK2
5. Presence of CSF3R T618I 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

by cytogenetic or molecular studies

ARBER et al, BLOOD, 19 MAY 2016 VOLUME 127, NUMBER 20




ASXL1 mutations are frequent and prognostically detrimental in
CSF3R-mutated chronic neutrophilic leukemia

Overall survival data in 14 patients with CSF3R mutated chronic neutrophilic leukemia
stratified by ASXL 7 mutational status
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Elliott MA, et al. Am J Hematol. 2015 Jul;90(7):653-6



Kronik Notrofilik Losemide Genetik Algoritma

CSF3R gen mutasyonlarina bakilmali
T615A

T618I
Q741X
Y752X
D771fs
S783fs
W791X

CSF3R gen mutasyonu negatif ve notrofili devam ediyorsa konvansiyonel
sitogenetik ile klonal bulgu aranmali

Prognoz kotl ise de ASXL gen mutasyonuna bakilmali



Myelodisplastik Sendrom (MDS)

MDS: Inefektif hematopoez ve pansitopeni ile karakterize

MDS-WHO 2016
Tek dizide displazi ile birlikte MDS(MDS _SLD)
Ring sideroblastlarla birlikte MDS(MDS-RS)
Cogul displazilerle birlikte MDS(MDS-MLD)
-Ring sideroblast olmayan (MDS-MLD)
-Ring sideroblastli MDS-MLD
Izole del(5)(q) ile birlikte MDS
Blast artish MDS(MDS-EB)
-MDS-EB1
-MDS-EB2
Siniflandirilamayan MDS(MDS-U)



IPSS-R; 2012

Very good | Good Intermediate Poor Very Poor
n=80(29%) n=1844 (659%) n=578 (20 7%) n=101(3 6%) n=196 (7 0%)
mm—— G SE——
Single: Single: Single: Single: Complex:
del(11q) Normal 71 - der(3)(q21)/ >3
Y 4 der(1,7) +8 der(3)(q26) abnormalities
del(5q) | |iso(17q) ) -
del(12p) +19 Double: )
del(20q) +21 - Double incl.
; - Any other -7/7q-
Double: Ind. clones . )
~ Double incl. — Complex:
del(50) : N
: / Double: abnormalities
= any other : >
doutle
MedianOS$ MedianOS Median OS Median OS Median OS
60.8 months 48 5 months 25.0 months 15.0 months 5.7 months
HR HR (Ref.) HR HR HR
047(03-07 1.00(0.8-1.3) 159(1419 8 -3.7) 437(3555
(0.3-0.7) (0.8-1.3) S9( ) 283(22-37) (3 )

American Journal of Hematology
Volume 89, Issue 1, pages 97-108, 24 JAN 2014 DOI: 10.1002/ajh.23642
http://onlinelibrary.wiley.com/doi/10.1002/ajh.23642/full#ajh23642-fig-0001



http://onlinelibrary.wiley.com/doi/10.1002/ajh.v89.1/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/ajh.23642/full

Displazi olmaksizin sadece sitopenik hastada
MDS tanisi koydurur.

Cok iyi risk grubu: del(11q)
lyi risk grubu: del(5q), del(12p)
Orta risk grubu: del(7), i(17q)

Kotii risk grubu:del(3),inv(3),t(3q), -7(+ 1/2 anomali)

Nardi V, Hasserjian RP Surg Pathol Clin 2016 9(1):143-63



Eger anomali yakalama sikligimizi artirmak istiyorsak;

Herhangi bir nedeni olmaksizin “inatgi sitopeni” de
cok yasli hastada bile mutlaka kemik iliginde karyotip
belirlenmelidir

S. Meers, EJH,2014



MDS’'de genetik test algoritmasi

* “Primer test “
* Konvansiyonel sitogenetik ile birlikte FISH panelinin uygulanmasi

Onerilen Test

Konvansiyonel sitogenetikte ; normal yada Greme olmamasi
durumunda “genomik mikroarray testi”

Ring sideroblastli MDS’de SF3B1 mutasyon testi(Sanger Dizileme)



12/2005 (FDA)
Il. Kusak (ImiD)(Lenalidomide)

“5q delesyonu “belirlenmis, disuk risk grubu-
transfliizyon bagimli MDS olgularina kullaniimakta ve %
83 klinik ve sitogenetik yanit alinmaktadir.

AMLye progresyon(-)

llaca direnclilik/p53 mutasyonu olan subklon!!



MDS ‘DE FISH PANELI?

(5)(q31)(EGR1) delesyonu
(5)(q33-34) (RPS14) delesyonu
(7)(931) delesyonu/-7
(17)(p13)(p53) delesyonu
Cep(8) 8. kromozom trizomisi

(20)(g12) (PTPRT) delesyonu
MLL rearrangements (11923)

EVI1 rearrangement [inv(3) /
t(3;3)/del(3q)]

£(12;21)(p13.2;921.12)(ETV6/RUNX1)
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Oneriler

Mutlaka “kaliteli heparin” kullanilarak aspirasyon
iIk 2mI’nin transport mediumuna aktarimi
Laboratuvara hizli transport

Uygun besi ortami Chromosome synchro KiT-M (Euroclone)
Ornekteki hiicre miktarinin mutlaka belirlenmesi

Harverst icin uygun ortamin saglanmasi

Dogru prob secimi

Tecriibeli ekip



Prof. Dr. Stikran Tacoy’u
saygl ve rahmet ile anilyorum




