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SUNUM AKISI

AML - laboratuvarda tani

WHO Siniflamasi - genisletilmis 4. basim

FAB Siniflamasi

immiinfenotipleme

Akan hucre ol¢cerle mutasyonlarin incelenmesi
Gelecekte laboratuvar

Sonug/Yorum



AML TANISI ICIN NE GEREKIYOR?

Beklenen bulgular

Tani araci

1. Mikroskopi

2. Flow Cytometry
Mikroskopi/Floresan
mikroskopi

3. Mikroskopi/Floresan
mikroskopi

Morfoloji

immiinfenotipleme

Sitogenetik

4. Molekiiler Yontemler FLT3*, NPM1, CEPBA,

RUNX, BCR-ABL 1, KIT vb
diger prognostik
belirtegler

% blast
% displastik hiicre

Myeloid dizin hiicreleri
dogrulama

Blast belirteglerini
belirleme (CD13, CD33,
CD34, CD117, MPO)

AML tanimlayici karyotip
belirlenmesi

Tani
Prognoz
Prediktif belirteg

*Tiim AML tiplerinde FLT3 mutasyon analizinin yapiimasi gerekli
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WHO SINIFLAMASI NASIL YAPILIYOR?

Klinik veriler, morfoloji bulgulari, immunofenotip ve genetik
verileri olan hasta «cohort»lari inceleniyor

I

Terminoloji ve tani kriterlerini belirlemek tizere
bir fikirbirligi slirecinden gecerek
farkl hastalik tiplerinin belirlenmesi

|

Daha dnceden belirlenen tani kriterlerine uygun olarak hangi
hastanin hangi sinifta oldugunun belirlenmesi



WHO MYELOID NEOPLAZI ve AKUT LOSEMI
SINIFLANDIRMASI

st sttt I \

Cheonic neutrophic kukensa AL weh rocurrent geecec abnomaltica MPAL with 10:22)934.1:q11.2); BCRABLT
Polycythemia vera AML with 4{B:21)22;922.1); RUNX1-RUNX1T1 MPAL with tv:11q23 3); KMT2A rearranged
PuE AML with invi1 8)(p13.1922) or t18:18)(p13.1,922); CEFB-MYH1 1 MPAL, Blmyeloks, NOS
PMF, prefibrosclearly stage Acul prosmyelocytc loukemis with PUL-RARA MPAL, Timysioid, NOS
EWE, ot fbeokostake AML with 89;11)p21.3:023.3); MLLTS KMI2A Brlymphoblastic leukemis/lymphon
Evsmntl thrombocythesis AML with 18:3](p23.934.1); DEK-NUP214 B-ymphoblastic keubemiafymphoma, NOS
Clvonks ccalnaphllc lntema, NOS AML with inv(3)(q21.3926.2) or (3:3)(q21.3:926.2); GATAZ MECOM B-ymphoblastic lukemia/ymphoma with genetic aboomaltes

AML (megakaryoblastic) with 1(1:22)(p13.3,913.3), REM15-MKL 1 B-ymphoblastic leukemia/lmphoma with 19;22)(g34.1:911.2); BCR-ABL1

Prossiceal cotty: AML wih BCR-ABLY B-ymphobhistic leukemia/lrmphoma with tv;11q23.3); KMT2A rearranged

AML with mutated NP 1 leukemia/lrmphoma with 1(12;21)ip13.2,922.1);

Myeloidlymphoid neoplasms with POGFRA rosmangement

Bymehoblustic
ETVE-RUNX1

AML with biallelic mutations of CEBPA

Myeloid/lymphoid neoplasms with PDGFRS reamangemant

B impoblite loukemalmphoms wih hyperdpiondy

Provisionsl enfity: AML wih mutated RUNXT

B beanhohiati: bidkamia/banah trenodieloih
Briymp lymphoma with hy y

AML wih myelodysplasia-related changes

Provisions! entity: myelordympboid necelasms with PCM1-JAK2

mewmmus uuqm 1:932.3); IL3-GH

Therapy-relted myslod decplasms
AL, NOS

Bymphoblistc leuhmdwhm with 1(1;19)(q23.,p13.3); TCFS-PBEXT

g 777 < I | '

Provisional entiy: B-ymphobiastic & fympears, BCR-ABL1 ko

AML with minimad differestiation

Atypical cheonic myeloid leukensia, BCR-ABLT

- Prawaianal eaty. 8 ymphabisstic loukomialymghoma with AMP2!
) ] % o louk AML without maturason

AML with maturation

MDSAMPH with ring sidercblnzts and hrombocytoss

Acute myslomonocytic kukemi

MDS/MPN, unclasaifable

Acute monoblastic/menocyte kniama b
= 3 Pure roid beukimia o: Provziona! entitos oo itabicized. Now or rorarad ortitios are in rod. MLL has been ronamed KMT24.
MDS with sinjs fiveage dyoplasia sl o vIIN21.3926.2) 0¥ 113:2HQ21 21926.2) Goos fot (oproRon 3 1usice GO, Bet Rpositions GATAZ
MOSRS Acuta megakaryoblastic hukema b actvatod MECOM caprozaon And conter GATA2 rnpbra.m.mq Abbvoviatons: AML, oo myoloid
Acule basophic leukerria haeria; MOS, nyjlodyspe PN, my ivo nooplasins; MDS-RS. MDS with
MDS-RS with single kncago dysplasia nd:;.h'-sk MPAL. mised Wnotwn atute lokema; NOS, not P d; PMF, prevary
=N
MDS RS with malténcege dysplasia
MDS weh mvitibneags dysplasia
MDS with encess blasts
MDS with isolated delSq)
MDS, unclaszifiable

Oroeior 7S PR TR
F enbity: ¥ oftep

George Tl, Czuchlewski DR. Blood, 2016 13(5):Mini review




AB SINIFLAMASI

Mo Acute myeloblastic leukaemia M4 Acute myelomonocytic

with minimal differentiation leukaemia
Morphology: Immunophenotype Morphology: Immunophenotype
Can resemble LLA-L2 blasts. Medium-sized «CD13 + Large blasts, moderate nucleo:cytoplasm e
blasts, rounded nucleus, fine chromatin, +CD33 + (n:c) ratio and variable basophilia. The D33 :
basophilic non-granular cytoplasm, *CD11b + nucleus may be rounded, kidney-shaped Db+
prominent nucleoli .CD11c + or irregular. Nucleoli are usually prominent. il
«CD14 + CD14 +
+CD15 + .CD64 +
«CD4 +
Photo courtesy of: Acute myeloid leukemia pathophysiology, 2012
M1 Acute myeloblastic leukaemia
without maturation M5 Acute monocytic
Morphology: Immunophenotype leukaemia
’ ’ Immunophenotype
4 M5a acute monoblastic leukaemia:
Medium-sized b133'§ with high nucleo:cytoplasm (nc) . *MPO + Large blasts with rounded nucleus and dispersed, D14+
ratio, rounded nuckei with immature, dispersed chromatin ~ *CD13+ immature chromatin (1-3 nucleol) and moderately large bl
with one or more prominent nucleoli. Blasts can show +CD33 + and intensely basophilic cytoplasm. The cytoplasm may Peies
fine azurophilic granulation or isolated Auer rods in «CD117+ show some Auer rods and/or prolongations CDi1c+
the cytoplasm in 5% to 10% of cases +CD34 +- and granulations. HLA-DR +
M5b acute monocytic leukaemia .CD64 +
Promonocytes have a rounded or kidney-shaped
nucleus with a less basophilic cytoplasm that is
more highly granulated than monoblasts and contains
some vacuoles. A findings of erythrophagocytosis
: 3 together with monocytic blasts suggests a 1(8;16)
M2 Acute myeloblastic leukaemia translocation.
with maturation
Morphology: Immunophenotype M6 Acute eryﬂ!rmd
leukaemia
Smellto medlumsized biasts wth high nucleo: b Mz erythroid eukaemia with proliferation of mixed biasts:
cytoplasm (n:c) ratio and rounded nuckei sometimes “CD34 +/- Pt erylhrdd preourso; and around 30% myeloblasts. Frinungphierolpe
located in a corner of the cytoplasm. The nucleus “CD13+ ipheral blood is greatly changed, -CD13 +
shows dispersed, immature chromatin with one ormore ~ *CD15+ with s schstocytes pmoered' or mushroom-shaped cells, D33 +
nucleoli. The cytoplasm is basophilic and can contain HLADR +/- and and cells. «CD15 +
traces of primary azurophilic granulation or isolated *Sudan black + Méb pure erythroid leukaemia: “Glycophorin A +
Auer rods. CD117 +/- Erythroids make up 80% of bone marrow “Glycophorin C +
cells, with less than 3% myeloid cells.
Erythrocytes in peripheral blood consist
of macrocytes, basophilic stippling,
Howel-Jolly bodies or Cabot rings.
M3 Promyelocytic leukaemia
Mormhology: Acute megakaryocytic
whology Immunophenotype M7 leukgaemgO yt
Abundant, intensely azurophilic granulation.
The nucleus is usually monocytic in appearance gg;g: Momhology: Immunophenotype
(reniform) and is either irregular or bilobed with a HLADR Highy i o -— L st
li I Sl ighly immature, polymorphic blasts. The nucleus is +
o smm'y it ass":,xe;;;';l *CD34 - eccentric with dispersed, reticulated chromatin and “CD61 +
L ’ ARt 1-3 prominent nucleoki. The cytoplasm is non-granular, CD42 +
1 also corielny Lot splintr: basophilic, and very scmllar in appearance to platelels CD13 +
shaped crystalline cytoplasmic inclusions specific to With pseud .CD33 +
this type of leukaemia.These usually form clumps, and fragments of megakanoblasts are seenin perpheral CD34 +
but differ from Auer rodslin llfet they show a tubular ‘ blood (giant platelets, some highly degranulated).
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LOSEMIDE NEDEN LAB TESTLERI YAPIYORUZ?

 Tani amagl

* Prognostik faktor belirleme

* Prediktif faktor belirleme

* Hastalik tanimlayici lezyon belirleme



WHO SINIFLAMASINA GORE AML

Tekrarlayan genetik anomaliler gosteren AML
Myelodisplazi ile ilgili degisiklikler gosteren AML
Tedavi ilintili myeloid neoplaziler

AML NOS (“Not Otherwise Specified”)



2016 WHO SINIFLAMASINDA NE DEGISTI?

e 25 alt tip; 3 yeni genetik alt tip
— Prognostik faktorlerde degisiklikler (yeni genetik
mutasyonlar eklendi)

— Blast sayisinda degisiklikler (kemik iliginde
eritroid seri huicrelerinin ylizde oranina gore blast
belirlenmesi, total hiicrelerin >%20 oraninda
blast olmasi halinde l6semi, <%20 ise MDS)

— Yeni ailesel AML kategorisi



YENI AML ALT TIPLERI

 RUNX1 mutasyonu tasiyan AML (provisional)
 BCR-ABL 1 goriilen AML (provisional)

* Biallelik CEBPA mutasyonlari goriilen AML
(CEBPAYM)

* Ailesel AML/MDS (farkh tiplerde)

 Tam kategoriye alinan alt tipler
— NPM1 mutasyonu tasiyan AML
— CEBPAY™ mutasyonu tasiyan AML



AML PATOGENEZINE YOL ACAN GENETIK
DURUMLAR

Chromatin modifiers (30.5%) Transcription factor fusions
MLL fusions, MLL PTD, ; o (18%) PML-RARA,
NUP98-NSD1, ASXL1, EZ112, (Spl'ceosome L A)J MYH11-CBFB, RUNX1-RUNX1T1,

KDMG6A, other modifiers PICALM-MLLT10

" Myeloid transcription

factors (22%) RUNX1,

CEBPA, other myeloid
transcription factors

NPM1 (27%)

7

Tumor
suppressors (16.5%)
TP53, WT1, PHF6

DNA methylation (46%)
TETT,. TET2, IDH1,
IDH2, DNMT3B, DNMTT1,
DNMT3A

[ Cohesin complex (13%)

FLT3, KIT, KRAS, NRAS, PTPs,
Ser/Thr kinases, other Tyr kinases

{ Activated signaling (59%)

J

Chen ve ark. Nature Genetics 45, 586-587 (2013)



AML’de GENETIK DEGISIKLIKLER

RUNX1 ~40% | MLL-PTD "25%

ASXL120% | DNMT3A 20% No drivers
~ No class

SRSF2720% | STAG2 15% | 1pH2™" 1% 5% 3%

NRAS “15% |FLT3-ITD “15% || DNMT3A “70%

TET2°15% | BCOR 10%

U2AF1 "10%

PHF6 "10%

ZRSR2 "5%

SF3B1 10%

EZH2 5%

Chromatin-spliceosome

13%

TP53 mutant -
chromosomal aneuploidy’

10%

biCEBPA mutant 4%

GATA2 30%

NRAS "30%

WT1720%

CSF3R 20%

B\

- NPM1 mutant 30% .
DNMT3A “50% | FLT3-ITD “40% | Cohesin' “20% | NRAS "20%
IDH1715% | IDH2™'*® "15% | PTPN11°15% | TET2 "15%

, KIT 25% | NRAS 20%
/LTSI 0% Cohesin® "20% | ASXL2 "20%
1(15:17)(q22;q21); PML-RARA | LTS TKD 15% ZBTB7A 20% |ASXL110%
13% : WT1715% EZH2 5% | KDM6A “5%
MGA 5% | DHX15 5%
1(8;21)(q22;q22.1); RUNXT-RUNXTT1
7% | NRAS “40%
KIT “35%
inv(16)(p1 3.1q22);° CBFB-MYH11 FLT3TKD "20%
5%
KRAS "15%
t(v;11q23.3); X-KMT24 | KRAS 20%
4% . NRAS "20%

1(9;22)(q34.1;q11.2); BCR-ABL11% -

| FLT3-ITD "70%

1(6;9)(p23;q34.1); DEK-NUP214 1%

KRAS 20%

1(5;11)(q35.2;p15.4); NUP98-NSD11%
inv(3)(q21.3q26.2);° GATA2MECOM 1%
N

Other rare fusions 1%

| FLT34TD "85%

KRAS "15%

NRAS "30%
1(3:;5)(q25.1;q35.1); NPM1-MLF1 PTPN11 20%| SF3B81 20%
1(8;16)(p11.2;p13.3); KAT6A-CREBBP GATAZ 15% | ETV6 15%
t(16;21)(p11.2,q22.2); FUS-ERG PHF6 15% | BUNXT -10%
1(10;11)(p12.3;,q14.2); PICALM-MLLT10 BCOR 10% | ASXLT 10%
t(7;11)(p15.4;p15.2); NUP98-HOXAS NF1-10%
1(3;21)(q26.2;q22); RUNX1-MECOM

*65 yasa dek goriilen AML olgularinda genetik dedisiklikler

Déhner H ve ark. Blood 2017 129(4): 424—447.




WHO SINIFLAMASININ FAB ALT
TIPLERINE UYUMU

AML with recurrent genetic abnormalities

AML with t(8:21)(q22:q22); AMLI-ETO M2=M1=M4=M0
AML wth abnormal marrow eosinophilia and 1nv(16)(p13922) or t(16:16)(p13:q22): CBFB-MYHI ] M4Eo=M4-M2>M1
Acute promyelocytic leukenua with t(13:17)(q22:q12); PML-R4Ro M3=M2=M1

AML with 11q23 abnormalities; MLL rearrangements M5=M4A=M2=M1=M0

AML with multilineage dysplasia

Following a myelodysplastic syndrome or myeloproliferative disorder or without antecedent

myelodysplastic syndrome M2=M4=M6
AML and myelodvsplastic svndrome, therapy-related
Alkylating agent-related M2=M4=M6b
Topoisomerase type II inhibitor-related M3=M4=M2=M1
Other types

AML not otherwise categorized

Acute myeloid leukemia minimally differentiated MO
Acute myeloid leukemia without maturation M1
Acute myeloid leukemia with maturation M2
Acute myelomonocytic leukemia M3
Acute monoblastic leukemia M4
Acute erythroid leukemia M3
Acute megakaryoblastic leukemia M7
Acute basophilic leukemia —
Acute panmyelosis with myelofibrosis M7. 7 M1: ? MDS

Myeloid sarcoma —

Behm FG. Classification of acute leukemias, CCO, 2017



ERITROID ONCULLER >%50 OLDUGUNDA
TANI YAKLASIMI ve SINIFLANDIRMA

BM erythroid Myeloblast % | Prior Recurring WHO | Meets 4th edition diagnosis Updated 2th edition
pPrecursors of all cells in Therapy | genetic criteria for [2008) diagnosis (2016)
EM [or PB) ? abnormality? AML-MRC?
250% MNA Yes MA MA Therapy-related myeloid Therapy-related myeloid
neaplasm neoplasm
=50% 220% No Yes MA AML with recurring genetic | AML with recurring genetic
abnormality abnormality
=>50% =>20% Mo Mo Yes AML with myelodysplasia- | AML with myelodysplasia-
related changes related changes
250% 220% No MNo Mo AML, NOS, acute erythroid | AML, NOS (non erythroid
leukemia subtype)
jerythroid/myeloid type]
>50% <20%, but Mo Mo* MA AML, NOS, acute erythroid | MDS**
220% of non- leukemia
erythroid cells {erythroid/myeloid
subtype)
250% <20%, and Mo Mo* MA MDS** MDS**
<20% of non-
erythroid cells
>80% immature | <20% Mo Mo* MA AML, NOS, acute erythroid | AML, NOS, acute erythroid

enythroid
precursors with
»>30%
proerythroblast
5

leukemia (pure erythroid
type)

leukemia (pure erythroid
type)

Arber DA, et al. Blood 127;2391, 2016




AML IMMUNFENOTIPLEME

Preklrsorler CD34,CD117,CD33,CD13, HLA-DR
Granulositik
belirtecler CD65, sitoplazmik MPO

Monositik belirtecler
CD14, CD36, CD64

Megakaryositik CDA41 (glycoprotein llb/llla), CD61
belirtecler (glikoprotein llla)

Eritroid belirtecler CD235a (glikoforin A), CD36



AML IMMUNFENOTIPLEMESI

Temel Belirtecgler Blast tanimlama belirtecleri + Myeloid dizin belirtecleri

CD45/CD117/CD34/HLA-DR CD33/CD13
(sacinim icin FS/SS ve canlilik boyasi)

BELIRTECIN DUSUK ORANDA/YUKSEK ORANDA iFADESi/ASENKRON OLGUNLASMA

V- —
Lenfoid belirtecler Myelomonositik olgunlasma belirtegleri
CD56/CD7/CD19/CD2/CD22 vb CD11b/CD15/CD4/CD64/CD36/CD14
CAPRAZ DIizZiN BELIRTECLERI ASENKRON OLGUNLASMA

Kok hiicre/oncil hiicre alt gruplari
CD34/CD117/CD38/CD45RA/CD123
aberran ya da farkli ifade edilen + belirtecler (CD34*CD38" blastlar lizerinde)

CD33/CD123/CD135 (FLT3)/CDA47 (Calcireticulin)/CD96/CD25/¢apraz dizin belirtegleri/
TIM3 (T cell Ig Mucin3)

LOSEMIK KOK/ONCUL HUCRELER

17



AML TANISI iCIN NE GEREKIYOR?

1. Mikroskopi

2. Flow Cytometry
Mikroskopi/Floresan
mikroskopi

3. Mikroskopi/Floresan
mikroskopi

Morfoloji

immiinfenotipleme

Sitogenetik

4. Molekiiler Yontemler FLT3*, NPM1, CEPBA,

RUNX, BCR-ABL 1, KIT vb
diger prognostik
belirtegler

% blast
% displastik hiicre

Myeloid dizin hiicreleri
dogrulama

Blast belirteglerini
belirleme (CD13, CD33,
CD34, CD117, MPO)

AML tanimlayici karyotip
belirlenmesi

Tani
Prognoz
Prediktif belirteg

*Tiim AML tiplerinde FLT3 mutasyon analizinin yapiimasi gerekli
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Wells DA Blood 102:394-403, 2003



MUTASYONLAR/IMMUNOFENOTIP

t(8;21)(q22;922) ETO, AML1 AML-M2 (bazi M1 veya M4)
CD45*/CD34*/HLA-DR*/CD19*/CD13'*w/CD33'°%/CD56*/

t(15;17)(g22;q11) PML, RARalfa AML-M3 (nadiren M1/M2)
CD45*/CD34 /HLA-DR/CD19/CD2*/CD13%*/CD33*

t(11;17)(q23;q11) PLZF, RARalfa AML-M3 benzeri
CD45*/CD34 /HLA-DR/CD19/CD2*/CD13*/CD33*

inv(16)(p13;922) MYH11, CBFalfa AML-M4Eo (bazi M2)
CD45*/CD34*/HLA-DR*/CD19°/CD2*/CD13*/CD33*/CD56*



izotipik kontrol

CD135 (FLT3)

CD135 PE

T—

CD117 APC

CD117
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NPM1 MUTASYONLARININ AKAN
HUCRE OLCER ILE SAPTANMASI

so0{ OCI/AML3
positive control
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34 PC5

AML t(15;17)(g22;912)

33-PC5

20081745.LMD real cells
1024 - -~
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& 512-
256 -
10° 10" 10° 0*
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[ 40094773.LMD Blasts | [[20081752.LMD Blasts |
» 4.
025% 011% 10" 198 149
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1024 :
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256 1
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4
0.19% 10" 189.81% 5.84% 350%
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g 102 ™
o )
10" :
3 0.63% 026%
10:0‘-3 1ol1 10.2 10‘3 10 wxo o A 10'3
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wikiflow/clinical cases
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CD123 (IL-3Ralfa)

 AML olgularinda CD34*CD38 hticrelerin >%90 oraninda pozitif,
saglikh kisilerde <%1

* Ayirici tani acisindan yararli

RUNX1
(runt-related transcription factor)

* Hematopoezde etkin transkripsiyon faktoru
* de novo AML olgularinda pozitif

* Sitogenetik sonuclari normal hastalarda pozitif

24



WHO AML SINIFLAMASI iLE ILGILI
ZORLUKLAR

Yeni nesil dizileme hentiz tumt ile rutin
uygulamalara uygun degil

Genetik testlerde dogruluk orani heniiz disuk
diizeyde

Yeni siniflama ile dikey ¢alismalar kisith diizeyde

Morfoloji/sitoloji hala en ¢ok karar verdirici
unsur



YAPAY ZEKA COZUM OLUR MU?

ic blood image

Lymphocytic Membrane Identification (a)

Marker-controlled Identification and ‘
Watershed Retrieval of
Segmentation Membrane

Scbamﬁoﬁ Jfﬁuéféus and Cytopiasm usihg
the Proposed SDM-based Clustering (b)

Nucleus and
Cytoplasm
Separation

www.nature comyfscien

SCIENTIFIC REPg}RTS

oFEn . An Intelligent Decision Support
System for Leukaemia Diagnosis
using Microscopic Blood Images

Siew Chin Meoh®, Worawut Srisukkham?®, Li Zhang®, Stephen Todryk?, Brigit Greystoke?,
Chee Peng Lim*, Mohammed Alamgir Hossains & Mauvman Aslam?®

Recsived: 20 March zo1s
Accepred: =8 August zoig
Published: og October 215

This research proposes an intelligent decision support system for acute lymphoblastic leukaemia
diagnosis from microscopic blood images. A nowel clustering algorithm with stimulating discriminant
measures (SDM) of both within- and between_cluster scatter variances is proposed to produce robust
segmentation of nucleus and cytoplasm of lymphocytesflymphoblasts. Specifically, the proposed
between-cluster evaluation is formulated based on the trade-off of several between-cluster measures
of well-known feature extraction methods. The SDM measures are used in conjuction with Genetic
Algorithm for clustering nuclews, cytoplasm, and background regions. Subsequently, a total of eighty
features consisting of shape, texture, and colour information of the nucleus and cytoplasm sub-
images are extracted. A number of classifiers (multi-layer perceptron, Support Vector Machine (SWHh)
and Dempster-Shafer ensembile) are employed for lymphocyte/lymmphoblast classification. Evaluated
with the ALL-IDBz2 database, the proposed SDM-based clustering overcomes the shortcomings of
Fuzzy C-means which focuses purely on within-cluster scatter wariance. It also outperforms Linear
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- Guvenilir molekiler yontemlerle yapilmis genis grup ¢alismalari az sayida
- Sadece losemi ile ilgili genetik mutasyonlara degil diger sistemlerle ilgili
mutasyonlara da bakilmali

- Kisiye yonelik tedaviler yapilabilmesi icin genetik mutasyonlarin dogru bilinmesi 6nemli




SONUC OLARAK

WHO Siniflamasi teorik olarak diger siniflamalarin 6tesinde, klinik
ve biyolojik ozelliklere gore bir siniflandirma

Henliz klinik bulgularla desteklenmis degil
Genetik testlerin dogrulugu heniiz diisiik oranda

Klinik ozellikler ve immunobiyolojik ozellikler icin ayri bir
siniflandirma daha yararli olabilir.

Akan hiicre olger ile yapilan immiinfenotipleme ¢abuk sonug
alinmasi nedeni ile taniya onemli bir destek, ancak 6zellikle blast
sayisi dlisuk oranda ise tek basina karar verdirici degil.

Morfoloiji ilk tanida 6nemini koruyor.
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