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Malign Hematolojik Hastaliklarda

Immunfenotiplendirme
Dr.Mesude Falay

Ankara Numune Egitim ve Arastirma
Hastanesi Hematoloji Lab.

2-5 Kasim 2016 Sivas Biyokimya Giinleri



FCM gilincel hematolojik uygulamalarda kullanimi
giderek artmaktadir.

° tani

* |losemi-lenfoma-myelom siniflamasi
* MRD

* Prognoz
* Ve tedavinin takibi amaciyla kullanilmaktadir.



FCM nin taniya katkida bulundugu hematolojik

hastaliklar
FCM ile tani konulabilir FCM tani/ayirici tanida yardimcidir
e BALL e Foliktler NHL
e T-ALL * Digerlow grade lenfoma
 B-CLL,SLL,MCL e Buyuk B hiicreli NHL
* Hairy Cell L6semi * Burkitt’s Lenfoma
e AML * Large garnuler lenfosit hast.
e PNH * Plazma hiicre hast.

* MDS



Klinik Kullanimi

Table 2. Clinical Applications of Flow Cytometry Immunophenotyping

Acute Leukemias Yes Yes Controversial Yes
Chronic Lymphoproliferative

Disorder (CLPD) L o3 L Yes
Myelodysplasia (MDS) To be established No To be established No
Paroxysmal Nocturnal

Hemoglobinuria (PNH) es L o es
Mastocytosis Yes Yes No Yes
Primary Thrombocytopathies Yes Controversial Yes No
Primary Immunodeficiencies Yes Yes No No
HIV Infection No Yes Yes Yes
Transplantation Outcome Yes Yes Yes Yes




Akut Losemi Tanisi

Sitolojik inceleme (PK ve/veya Kl)

My Grunwald Giemsa Boyasi/Histokimyasal Boyalar
Blast orani, morfolojik displastik degisiklikler

Immunfenotipleme ile tani/koken aldigi
hicre/siniflama

Karyotipleme ile sitogenetik anomali
Molekuler gen analizleri



Immunfenotipleme Hedefleri:

Blastlarin koken aldigi hticre serisi(leri)nin belirlenmesi

Bifenotipik akut [6semilerin taninmasi
Mevcut siniflamalara gore (6r EGIL, FAB, GEIL,WHO) bir

degerlendirme yapabilmek
Takipte kullanilabilecek anormal antijen dagilimlarinin

belirlenmesi

Sitogenetik anomaliler icin ipucu
Prognostik degerlendirme



FCM verileri ile tani koyabilmek igin:

Normal hematopoietik mattrasyon

» Kazanilan/kaybedilen antijenler
* Antijen dansitesindeki degisimler (sadece var/ yok degil)

Sik gorulen anormal immunfenotipik degisiklikler bilinmelidir
Reaktiflerin performansi
Orneklerin hazirlanmasi énem tasir



AML with recurrent genetic abnormalities

AML with t(8;21) (g22;q22) (RUNX1-
RUNX1T1)

AML with inv(16)(p13.1g22) or £(16,16)
(p13.1;G22) (CBFB-MYH11)

Acute promyelocytic leukemia with
t(15;17)(q24.1;921.1) (PML-RARA)

AML with t(9;11)(p22;q23) (MLLT3-MLL)
AML with t(6;9)(p23;q34) (DEK-NUP214)
AML with inv(3)(q21g26.2) or
t(3;3)(g21;926.2) (RPN1-EVI1)

AML (megakaryoblastic) with
t(1;22)(p13;q13) (RBM15-MKL1)
Provisional entity: AML with mutated
NPM1

Provisional entity: AML with mutated
CEBPA

2068 WHO (.ZI.a.s-sifi.cation of AML

* | AML with myelodysplasia-related changes

*  Therapy-related myeloid neoplasms

* AML, not otherwise specified

AML minimally differentiated
AML without maturation

AML with maturation

Acute myelomonocytic leukemia

Acute monoblastic and monocytic
leukemia

Acute erythroid leukemia

Acute megakaryocytic leukemia
Acute basophilic leukemia
Acute panmyelosis with myelofibrosis

* Myeloid sarcoma

*  Myeloid proliferations related to Down
syndrome

*  Blastic plasmacytoid dendritic cell neoplasm




New Acute Myeloid Leukemia subtypes
2016

AML with RUNX1 mutation (provisional)

— Elderly male, poor prognosis

AML with BCR-ABL 1 (provisional)

— Antigen receptor deletion (IGH)

AML with biallelic CEBPA mutations (CEBPAY™)
Familial AML/MDS (multiple types)

Promoted to full entity (No longer provisional)

— Acute Myeloid Leukemia with NPM1 mutation
— Acute Myeloid Leukemia with CEBPAI™



Mature Bcell neoplasms

Chronic lymphocylic lsukemia’/small iymphocytic lymphoma
Monocional B-call lymphocytosis®
B-call prolymphocytic leukemia
Splenc margnal zons lymphoma
Hairy call laukamua
Splemnic B-cell hmphomalleukermia, unclassifable
Splemnic diffuse red pulp small B-cell rmphorma
Hairy cell leukermva-variant
Lymphoplasmacytic lymphoma
Waidanstrom macrogiobulinamia
Monocional gammopathy of undaterminad significance (MGUS), igM*
. heavy-chain dissase
+ heavy-chain disease
a haavy-chain disease
Monocional gammopathy of undstarmanad significance (MGUS), IgG/A*
Plasma cell mysioma
Solitary plasmacytoma of bone
Extraossaous plasmacyloma
Monaoclonal immunoglobulin deposton diseases™
Extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue
(MALT lymphoma)
Nodal marginal zone lymphoma
FPediatric nodal manginal zone iynmphoma
Foliicular lymmphoma
In s follicular neoplasia®
Duodenaltype follicular lymphoma®
Padiatno-type oliicular lymphoma”
Large B-cel lymmphoma with |1RF4 reamangement™
Pramary cutansous faollicle centar lymphoma
Mantis ceall iymphoma
In stu mantie call neoplasia®
Diffuse large B-cell lymphoma (DLBCL), NOS
Germinal centar B-call typa®
Activated B-call typea*
T-calWhistocyle-rich large B-call ilymphoma
Prmary DLBCL of the central narvous system (CNS)
Promary cutaneous DLBCL, leg type
EBV® DLBCL, NOS*
EBV' mucocutaneous uicer™
DLBCL associated with chronic inflammation

Lymphomatosd granulomatosis

Primary mediastinal (thymic) large B-call lymphoma

Intravascular large B-call lymphoma

ALK™ large B-cell lymphoma

Plasmablastic lymphoma

Prmary efusion lymphoma

HHVE' DLBCL, NOS'

Burkitt lymphoma

Burkit-like lymphoma with 11g abemration®

High-grade B-cell lymphoma, with MYC and BCL2 andlor BCL8 rearmangements®

High-grade B-call lymphoma, NOS*

B-call lymphoma, unclassifiable, with features intermediate between DLBCL and
classical Hodgkin lymphoma

[Mature T and NK neoplasms

T-cell prolymphocytic leukamia

T-cell large granular lymphocytic leukemia

Chronic lymphoprolieralive disorder of NK cells

Aggressive NKcall leukemia

Systemic EBV' T-cell lymphoma of chikdhood"

Hydroa vacciniforme-like lymphoproliferative disorder®

Adult T-call lsukemiadymphoma

Extranodal NKJ/T-call lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Provisional entities are listed in italics.
*Changes from the 2008 classification.

Table 1. 2016 WHO classification of
mature lymphoid, histiocytic, and



Table 1. (continued) Hodgkin lymphoma
Nodular lymphocyte predominant Hodgkin lymphoma
Classical Hodgkin lymphoma
Nodular sclerosis classical Hodgkin lymphoma
Lymphocyte-rich classical Hodgkin lymphoma

Monomorphic epitheliotropic intestinal T-cell lymphoma*
Indolent T-cell lymphoproliferative disorder of the GI tract
Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Mycosis fungoides Mixed cellularity classical Hodgkin lymphoma
Sézary syndrome Lymphocyte-depleted classical Hodgkin lymphoma
Primary cutaneous CD30" T-cell lymphoproliferative disorders Posttransplant lymphoproliferative disorders (PTLD)
Lymphomatoid papulosis Plasmacytic hyperplasia PTLD
Primary cutaneous anaplastic large cell lymphoma Infectious mononucleosis PTLD
Primary cutaneous 5 T-cell lymphoma Florid follicular hypemplasia PTLD"
Primary cutaneous CD8" aggressive epidermotropic cytotoxic T-cell lymphoma Polymorphic PTLD
Primary cutaneous acral CD8" T-cell lymphoma* Monomorphic PTLD (B- and T-/NK-cell types)

Primary cutaneous CD4" small/medium T-cell lymphoproliferative disorder*
Peripheral T-cell lymphoma, NOS

Angioimmunoblastic T-cell lymphoma

Follicular T-cell lymphoma™

Nodal peripheral T-cell lymphoma with TFH phenotype®

Anaplastic large-cell lymphoma, ALK

Classical Hodgkin lymphoma PTLD
Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis

Langerhans cell sarcoma

Anaplastic large-cell lymphoma, ALK * Indeterminate dendritic cell tumor
Breast implant-associated anaplastic large-cell lymphoma" Interdigitating dendritic cell sarcoma
Hodgkin lymphoma Follicular dendritic cell sarcoma

Nodular lymphocyte predominant Hodgkin lymphoma Fibroblastic reticular cell tumor

Classical Hodgkin lymphoma Disseminated juvenile xanthogranuloma
Nodular sclerosis classical Hodgkin lymphoma Erdheim-Chester disease*
Lymphocyte-rich classical Hodgkin lymphoma
Mixed cellularity classical Hodgkin lymphoma Provisional entities are listed in italics.
Lymphocyte-depleted classical Hodgkin lymphoma *Changes from the 2008 classification.

Table 1. 2016 WHO classification of mature lymphoid, histiocytic,




iImmunfenotiplemede kritik noktalar

Uygun panelin secilmesi
Koken aldigi hiicre?
Bifenotipi?

Siniflma?
Aberan fenotip?

Uygun teknigin secilmesi
Hiicre hazirhg (dansite gradienti, eritrosit uzaklastirma hangi lizis sol?,

islemden gecmemis hiicrelerle calismak )
Gate alma (CD45? FSC-SSC?)
Kullanilan antikor ( hangi klon? Secilen florokrom?)



Hlicre Serilerinin Belirlenmesi



Hematopoiesis =~ ) oo

Myeloid Progenitor @ » o @ Basophils
Eosinophils
| ' ey -
@) -» " - Platelets
Stem Cell Q: o R.od Blood Cells
Lymphold Progenitor e (g - . Plasma cells
" L @ 1o
T
CD34 g . NK Cells
+ .
i g CD34+ cp3s- [0 ot
Lineage- CD38+ Lineage+| cps CDzo
Thv-1 C-Kil+ CD38+ CDI It CD6<
y=EE CDi4 atc...

I
Differentiation and Commitment
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Anormal hematopoez

Neoplastik hematopoetik hlicrelerin kontrolsiiz

cogalmasi
Blast artisi (AML — ALL)

Bir veya daha fazla seride myelodisplazi

Periferik yikim artisina baglh artmis hematopoetik hicre
Uretimi

Kemo/immunoterapi sonrasi veya enfeksiyon yanitina
bagl kemik iligi rejenerasyonu

Prekursor B hiicre artis

Mature B hucreleri var

Preklrsor B hiicre diferansiasyonunda duraklama
Prekilrsor B hiicre rolatif artis
Mature B hucreleri az



Normal Hematopoez
(Lochem, et al., 2004 Cytometry Part B 60B;1-13)
B hiicre diferansiasyonu

Monositik diferansiasyon

Granulositik diferansiasyon

Eritroid diferansiasyon




Normal Hematopoez
(Lochem, et al., 2004 Cytometry Part B 60B;1-13)

B hiicre diferansiasyonu
TdT /CD20/CD19/ CD10
CD45/CD34 /CD19/ CD22

CD19 ----- pan B marker
CD10 ve CD20 ----- 4 farkli gelisim donemi
CD10 hiicre olgunlastik¢ca azaliyor
CD20 hiicre olgunlastik¢a artiyor
CD10 (-) ve CD20 (-) hicreler plazma hticreleri
CD10 ve TdT ---- rejeneratif K
TdT (+) CD10(+) / TdT (-) CD10 (+) prekiirsor B hiicre orani
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(TdT)
CD10
CcD19
CD20™
CD22
CD45

Cylgu

CD10™"
CD19
CD20
CD22
CD45™"
Cylgp
SmigM

CD19 CD19

CD20

cD22™"

CD45™™" CD45
Cylg

SmigM

&
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Staining 1. TdT / CD20/CD19/CD10

SSC

Staining 2. CD45 / CD34 / CD19/ CD22

== childhood BM
(4 years)

CD19-PerCP

[Tl

staining 1
CD19’ lymphogate

CD20-PE

staining 1
CD19}
lymphogate|

TdT-FITC

CD10-APC

CD34-PerCP

staining 2
CD19" lymphogate

CD22-APC

staining 2
CD19’ lymphogate

N

CD45-FITC

CD45-F ITC



Yas-Immunfenotip iliskisi

IMMUNGPHENOTYPIC REFERENCE PATTERNS OF NORMAL BONE MARROW

A

5SC

SSC

adult BM
(69 yeare)

childhood BM
(3 years)

staining 1
CD19" lymphogate

e

TET-FITC
Ficure 2

8]

CD20-PerCP

staining 1
CD19’ lymphogate

@

CD10-APC

staining 1
CD19" lymphogale

CD10-APC

asch.

TAT-FITC

FiGure 3

CD20-PerCP

staining 1
CD19 lymphogate

"o
R

C10-
VAN LOCHEM ET AL.




Normal Hematopoez
(Lochem, et al., 2004 Cytometry Part B 60B;1-13)

Monositik diferansiasyon
CD34 /CD117 / CD45 / CD13.33

AMAC: Monoblast ile myeloblastlari diger prekiirsor hiicrelerden
immunfenotipik olarak ayirmak
Monoblast ile myeloblast immunfenotipik olarak ayrilamiyor
CD45 dim expresyon: tim prekulrsor hiicreler (monoblast, myeloblast,
preklrsor B hiicreleri ve eritroblast)
CD34: granulositik, monositik, B hucre prekursorlerinde pozitif
CD117: granulositik ve monositik prekirsorlerde pozitif
CD 13.33: granulositik ve monositik preklrsorlerde pozitif

CD454m CD34+ CD117* CD13.33* hiicreler myelo/monoblast
CD459™m CD34* CD117- CD13.33 hiicreler prekiirsor B hiicre




Normal Hematopoez
(Lochem, et al., 2004 Cytometry Part B 60B;1-13)

Monositik diferansiasyon
CD34/CD117 / CD45 / CD13.33

CD14 /CD33/CD45/CD34
Promonosit: CD45°"% CD34- CD33Yuksek
Monoblast --- promonosit déntisiimi: CD33 artiyor ve CD34 kayboluyor (CD45 orta
expresyon)
Monosit: CD14*




A | I " v
-
G
Myelo/monoblast Pro-monocyte Monocyte Macrophage
CD34
CD117
HLA-DR HLA-DR HLA-DR HLA-DR
CD13 cD13™ cD13" CD13
CD33 CD33™" CD33™ CD33
CD11b CD11b CD11b
cD15™ cD15*"
CD14 CD14
. Staining 3. CD34 / CD117 / CD45 / CD13.33
Staining 4. CD14 / CD33 / CD45 / CD34
C D
staining 3 . staining 3
; U

CD117-PE

" CD13.33.APC

CD33-PE

staining 4

T CD14-FITC

“CD14-FITC




Normal Hematopoez
(Lochem, et al., 2004 Cytometry Part B 60B;1-13)

Granulositik diferansiasyon

CD34/CD117/CD45/CD13+33

AMAC: Monoblast ile myeloblastlari diger prekirsor hiicrelerden immunfenotipik olarak
ayirmak

CD16/CD13/CD45/CD11b

Agirlikh olarak notrofil diferansiasyonu gozleniyor, eozinifil ve bazofil diferansiasyonu
cok az
CD45 ekspresyonu
Grandulositik seride orta
Lenfosit ve monositlerde ylksek
CD13 ekspresyonu
Myeloblast ve promyelositte ylksek
Myelositte dim
Segment notrofilde yuksek
CD11b ve CD16 ekspresyonu
Baslangicta distik, hiicre olgunlastikca artiyor




Myelo/monoblast  Promyelocyte Myelocyte Metamyelocyte  Neutrophil

CD34
CD117
HLA-DR
cD13"™
CD33™"

cD117

cD13"™ CcD13™
CD33™" CD33™
CD15 CD15

CD11b

Staining 3. CD34 / CD117 / CD45 / CD13.33

Band cell

CD13
CD33™
CD15
CD11b
CD16

CD13™
CD33
CD15
CD11b™
CcD16™

Staining 5. CD16 / CD13 / CD45 / CD11b

C

D

CD11b-APC

SSC

CD16-FITC

staining 5

CD13-PE

CD16-FITC
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CD13-PE

_ staining 5
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Normal Hematopoez
(Lochem, et al., 2004 Cytometry Part B 60B;1-13)

Eritroid diferansiasyon
CD71 /CD235a/CD45 / CD117

Permabilizasyon / lize edici ajanlar ve NH4CI cekirdekli eritroid
hiicreleri parcalamamaktadir.
CD45 ekspresyonu
CD117* ve CD71* olan eritroid prekursor ve proeritroblastlarda dim
pozitif,
Daha olgun hucrelerde negatif
CD71 ekspresyonu
Olgunlasma ile ekspresyonu artar, hiicrenin ¢ekirdegini yitirmesi ile
negatif olur
CD235a ekspresyonu
Eritroblast asamasindan itibaren eritrositler dahil pozitif




Pro-erythroblast Erythroblast Erythrocyte
CD117
CD45%"
CD71 CcD71
CD235a CD235a
: staining 6 Staining 6. CD71 / CD235a / CD45 / CD117
3 . * 4
w 9 :‘-‘
g 3 A
at
o 4
|
T COTI-FITC
3 LWBM staining 6
s Y 3
QF ~
a St
..:' " _:.. ...

CD71-FITC



T hlicrelerin gelisimi

Stage TI Stage TII Stage TIII
Pre-T T
Pro-T Immature-T Mature-T
Pre-T Early-T Cortical-T Late-T
Early Common Medullary
Thymocyte Thymocyte Thymocyte

CD3

CD5

CD7

CD2
CD4/8

Paletta E, immunphenotyping of Adult Leukemia, Adult Lekemias2002



Akut Losemi Tanisinda kullanilabilecek temel

antikorlar
Hicre Serisi B T M
Hicre serisi belirleyici cCD79a cCD3 cMPO
cCD22 CD3 CD13
CD19 CD7 CD33
Matirasyon belirleyici CD34 CD34 CD34, D117
TdT TdT CD15,CD11a
CD11b,HLA DR
Diger CD10, CD20 CD1, CD2 CD14, CD68
CD22,c IgM CD3, CD5 CD41, CD61
K, A CD4,CD8 cCD235a(Gly-A)




AML SINIFLAMASI

APL

CD34-
cD1i7+ NK-AML

HLA-DR"
CD15+
CcD11a’ .

Undiff. AML Diff. AML

CD34-
CD117+
HLA-DR
CD11b t(8:21)AML

-

+
(®) () ) Rt cbiot
CD1a .-

CD34+ CD34+ ”
CD117+ (CD117+) ’
HLA-DR* CD33+
TdT+ CDI3), Tt R el e e
CD33+ CD65st
CD65g" (CD15%)
MPO" MpPO*
CD34"
CD117-
HLA-DR*
CD11b*
cD14*

inv(16)AML

f
-
-

-

= CcDz2+

CD11b* AML



ALL SINIFLAMASI

B ALL

-Prekiirsor B ALL

 Pro-B ALL

« Common B ALL
Pre-B ALL

« Transisyonel B ALL

- Matir B ALL

T ALL

Immatir T ALL
Pro-T ALL
Immatiir T ALL
-Common (Kortikal) T
ALL
PretimikT ALL
Timik T ALL
- Matir TALL



BIFENOTIPIK LOSEMI

TANIM: Birden fazla seriye ait CD isaretleri
Mixed lineage
Hibrid akut 16semi
acute leukemias of ambiguous lineage
Bilineal akut l6semi

Table 4. Scoring system for the definition of biphenotypic acute leukaemias according o EGIL.
Points B-lineage T-lineage Myeloid lineage
2 CD7% CD3 MPO
Cylg TCRxp (lysozyme)
CD22 TCR~&
| cDlg CD2 CD13
CDI10 CD5 CD33
CD20 CcD8 CDs5
CDI0 cDIz
0.5 TdT TdT CDi4
CD24 CcD7y CDI5s
CDla CDo4
Biphenotypic acute leukaemia is defined when scores are over 2 for the myeloid markers and over 2
for one of the lymphoid lineages. For further details see refs. [19.51]. Unfortunately, this scoring system E G f
will erroneocusly define many obvious pro-B-ALL and some AML as biphenotypic leukaemias. Ur'opean r'oup Or'

the Immunological
Characterization of

Leukemias
(EGIL)



LENFOMA IMMUNFENOTIPLENDIRME

CD38+

CD3+

abnormal CD4/CDS8 ratio

Plasmacytic — CD19-
tumor CO16+ and/or 56+
nmm'l Itllllor l:roow
ranular lymphocytic
CD19+ NK LGL) loukemia CD4+ T
| Tcell Ag loss +/- CD57 or 16 or 56+
CD5+ CD5-
c0200/-._.l_ CD204++ cD10 cD10 T '.l'g."-’fll“l'.l’
CD23+ CD23- + . : m
proders Siort CD11c+ lymphocytic leukemia
CD254++ CD25-
CD103++ CD25- CO25+
1. mantie cell lymphoma
2. lymphomatous polyposis
1. chronic lymphocytic leukemia :'...:;v.;}.'.' 1. peripheral T cell lymphoma
2. small lymphocytic lymphoma 2. T prolymphocytic leukemia
. adult T cell
1. follicular lymphoma mp ia

N .l.'f corer of 2. B"*m" ',mpm. :&T{t)omm.uk.m
these nosologic catities
i s eyl e 1. marginal zone lymphoma
peryectly 2. MALToma

Copyright © 1807, Margaret Uthman
Free for noo-commercial distrbution

3, splenic lymphoma with villous lymphocytes



Optik Sistem

laser

Fluid System

Flow Cytometry
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Monoklonal Antikorlar

e CD=cluster of differentiation

-2 CD339




Light Scatter

Forward scatter (FSC) Side scatter (SSC)
* Huicre buyukligu * Hdlcre granularitesi
. i ' FSC detector  § 0 9
' il . FSC detector \( mc’,m Jbg,o



S$SC-A Exp-SSC Low

¢ 50000
FSC-A LINEAR

100000




Immunfenotiplendirmede Standardizasyon

e CLSI (Clinical Laboratory Standards Institute)
— Hematolenfoid malignensilerde FC
e CCS (Clinical Cytometry Society)

— 2006 Bethesda International Consensus‘ a gore
hematolenfoid malignensilerde FC

e ESCCA (European Society for Clinical Cell Analysis)
— WWWw.esCCa.eu

 European Leukemia Net
— www.leukemia-net.org

* Latin American Consensus
— Cytometry B Clin Cytom. 2006 Jan;70(1):39-44.



http://www.escca.eu/
http://www.leukemia-net.org/

iki acidan konsensuslar yetersiz!

1. immunfenotiplendirne icin énerdikleri
markerlarin spesifik olmamasi
— MoAb klonu?
— Hangi florokrom?
— Tani i¢in uygun antikor kombinasyonu?



iki acidan konsensuslar yetersiz!

2. Net calisma protokollerinin olmamasi.

— Panellerde hangi florokromlar bir arada olmali?
(kompenzasyon..)

— Ornek hazirlama teknikleri
— Uygun analiz nasil yapiimali?



thesda Internationa
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Sensitivity
Sensitivity
Sensitivity
Sensilivity

Anomia 2.0 3.0 23 20
Leukopenia 2.0 3.0 11 20
Thrombocviopenia 1.9 2.8 17 2a
Pancylopenia 1.9 2.8 A7 21
Neautrophika 2.1 2.9 3 21
Monocylosis 2.2} 2.7 6 2.2
Lymphocyiosis 1.9 28 3 22
Eosinophilia 2.1 2.6 3 20
Ervthrocytosis 2.1 2.8 3 2a
Thrombocviosis z.1} 2.8 3 20
Blasts in blood or marrow 1.9 2.4, Y 2.3 6 22
Lymphadenopatiy 2.0 28 26 32 2.5 3 2.2
Extranodal masses 2.3 2.8 23 34 2.7 4 28
Splenomeagaly 2.0 29 <3 25 3 22
Transformation of chronic leukemia |

- B call 6 S 20 34 26 11 2¢ 37 31 14 49 11 9 14 31 26 20 29 29 14 3 2.1

Transformation of chronic leukamia
- T or NK cell

Staging for non-Hodgkin
Ivmohoma - B call

Staging for non-Hodgkin
lymphoma - T/NK cell

Skin rash

Atypical cells in body fluids (CSF,
Herous, goutar, el
Maonodcional gammopathy
Unexplained Plasmacytosis of |
bone marmrow & =l 7 ¢ 1.8 2 46 S - 8 37 2.8 = A7 11 20 3= 2 > - 4 A7 =1
Monitoring of Rx response

N
»

& 9 20 31 26 11 23 34 34 14 46 14 9 14 31 26/17 23 23 11 3

9 14 26 2,7/ 236 34 34 20 3 20

9 14 31 28 14
a% 218

20 11 3 290

Mature B cell neoplasm 3. 17 9 1f 26 2.8:29 40 37 23 9 2.2
Mature T or NK cell neoplasm 2 14 9 311 29 29 9 17 20 2 0 22
Acuteo phoid leukomia - . 2 14 9 29 34 26 14 23 26 11 9 2.3
Acute lvmphoid leukemia - 6 2.2 1N } . 2. 1 33 27| 9 18 20 9 3 22
Acute mvelokd leukemia 20 29 20 200 26 49 2.2/23 49 40 20 23 34 40 29 2 24, 9 17 23 5 3 23
MDS /| MPD / Overiap Syndrome 31 31 23 29 a9 29 49 2.2/ 29 49 37 26 26 “0 43 34 3. 2.7 14 29 26 14 0 290

Pasma o

Euroflow

TABLE 7. Multi-tube BuroFlow classification combinations for AML/MDS, ~

Pacinc Facific ParC- - - AC -
Tube Blue Omnge rirc e Cys. 5 reE-Cy? ARG 7 A
AML/MODS

L) HLADR coan con =i=b ) CcD34 co117 co1in QDo Cringnosis and subcinasifioation of
AML and PNH sspociaiy fooused
on neutrophitic Nnoosge

= HLADN coDan COsn cCooa CoD3a cownr neEmMmz CoYa 4 1Oain and subolassiBoation of
AML and PNM aspocially focumsmed
O IMONoO Yo linesge

3 HLADR cDan coM covon cCD3a colTr COAn cCo7r Diagnanin and subcinuafcation of

AML sapocially foouaad On
arythrodd linvesage

“a HLADR CoDas nuTar cCOs6 CD3a cowny cor cole Abarrant axproasion of lymphosd .
BEnociatod mnckars mod aboorrmsl
Iymphoia maturation

AL

o HLADR cCoDan coas NG2 cCoD3a conT cozz coan Abarrant axprassion of markers;
detaction of stem celia

L HMLADR coDan CDAa2n CO203c cCD3a cown7 coas coa Dingnosin and subcinesmMoation of

anad AML aspoacially foousod on
cou moagakaryoocytic, basophiiic, andg
planmacytold dendritic inesges
AML-MM7
L4 HLADM cCoDan coan coD2s CD3a cowny COs2o cov Churactorication of AML-M7,

mastocytosin




Akut Losemi tanisi
yuksek(blast)

Aciklanamay
an Sitopeni

ruillasyon
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Aciklanamayan
eozinofili
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BCP-ALL T-ALL AML/MDS
BCP-ALL’ ) T-ALL’ nin AML'nin
nin subtipleri subtipleri
subtipleri
. J
l MDS
P
- KML
I

Other MPD

|

Atlplk NonlgM M-Protein BOS, vitreus
Lenfositoz , Kemik Lezyonu biyopsisi vb
SM, LAP BM plazmositoz supheli lenfoma
tutulumu
olabilecek hiicre
miktarinin diislik
Monoklonal oldugu brnekler
komponent
2 E§ I ] ik tUESaSzn-Iw-a
| Reaktif/Poliklonal l ' Reaktif/Poliklonal l
| Klonal/aberant l Klonal :
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\ 4 \4 A4 A4
B-CLPD B-CLPD T-CLPD NK-CLPD |  PCD
Limited Broad
[ KLL ] [ KLL ][ Aberrantyé ] Aberrant NK Atipik
[ Non-kiL [ wmc || A B | == Plazma
- t . .
on erranta [m hicresi
[ FCL ][ Reaktif ]
HCL
diger
klonal B




ALOT (Acute Leukemia Orientation Tube)

Design for

e Akut Lésemi orneginde ilk asama blastik hicrenin hangi
seriye ait oldugunu degerlendirmek

* Daha sonra uygun ikinci bir panel B-ALL, T-ALL ,AML/MDS

yapilir

PacBlue PacOrange FITC PE PerCP Cy5.5 PE Cy7 APC APCH?7
cyCD3 CD45 cyMPO cyCD79a CD34 CD19 CD7 smCD3
Gating markers Gating Markers
Target Antigen Fluorochrome conjugate (first level) (secondlevel) Immaturity markers Lineage markers
cyMPO FITC X My
cyCD79a PE X B, T
CD34 PerCP Cy5.5 X X -
CD19 PECY7 X B, My
CcD7 APC X X T, My
smCD3 APCH7 X T
cyCD3 PacificBlue X T
CD45 PO X X




PacB PacO FITC PE PerCPCy5.5 PECy7 APC APCH

CyCD3 CD45 CyMPO CyCD79a CD34 CD19 CD7 SmCD:
Catalogue .
Marker Fluorochrome Clone Source number Application in EuroFfow panel L/t
CyCD3 PacB UCHT1 BD Biosciences 558117 ALOT (also in T-ALL) 7
SmCD3 APCH7Y SK7 BD Biosciences 641415 ALOT (also in T-ALL) 3
CD7 APC 124-1D1 eBioscience 17-0079-42  ALOT (also in T-ALL, AML) 2
CD19 PECy7 J3-119 Beckman Coulter IM3628 ALOT (also in LST, 55T, BCP-ALL, PCD) 5
CD34 PerCPCy5.5 8G12 BD Biosciences 347222 ALOT (also in BCP-ALL, AML) 7
CD45 PacO HI30 Invitrogen MHCD4530  ALOT (also in LST, S5T, BCP-ALL, T-ALL, 5
AML, B-CLPD, T-CLPD, NK-CLPD)

CyCD79a PE HM57 Dako R7159 ALOT 5

CyMPO FITC MPO-7 Dako FO714 ALOT 3
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LST (Lenfosit Tarama Tiipui)

Design for

* Immunfenotip olarak klonal ve aberant matir
lenfositler degerlendirilir

* Atipik lenfositlerin normal ve reaktif lenfositlerden
ayirimi yapilr

PacBlue PacOrange FITC PE PerCPCy5.5 PE Cy7 APC APCH7
CD20-CD4 CD45 CD8-SmigA CD56-Smlgk CD5 CD19-TCRyé SmCD3 CD38

12 COLORS IN ONE TUBE
14 PARAMIETERS



LST (Lenfosit tarama tiipti)

Marker Hangi hiicrenin belirtegi Positif Population tanisal Prognosti

tani subgrup siniflandirma

CD45 Mature lymphocytes and B- X X
cell precursors

CD19 B—cellg, T- and NK-cells by X X X
exclusion

CD20 B-cells., T- and NK-cells by . X X X
exclusion

SmigkandA  Smlg+ B-cells X X X

CD38 Plasma cells and B-cell . X X X X
precursors

SmCD3 T-ceIIs., B- and NK-cells by X X X
exclusion

CD4 CD4+ T-cells X X X X

cD8 CD8hi T-cells and CD8lo NK- X X X X
cells

CD56 NK-cells X X X

TCRyd TCRy&+ T-cells X X X

CD5 T-cells X X X




Pac Blue Pac Orange FITC PE F(’:s;c; PE Cy7 APC APCH?7

CD45 cbseé CD38

Identify
 Non-Hematopoetik hiicreler (CD45, CD56, CD38, FSC, SSC)



Pac Blue Pac Orange FITC PE ngcg PE Cy7 APC APCH?7

Identify

 Hematopoetik hiicreler



Pac Blue Pac Orange FITC PE zs;cg PE Cy7 APC APCH?7

SmIgA SmIgk

Identify

* Hematopoetik hiicreler

* Kappa ( , Smigk)
 Lambda ( , SmigA)



PerCP

Pac Blue Pac Orange FITC PE Cy5.5 PE Cy7 APC APCH?7
CD45 SmCD3
Identify

 Hematopoetik hiicreler

e T-cell (SmCD3, CD45)



PerCP
Pac Blue Pac Orange FITC PE Cy5.5 PE Cy7

CDh4 CD45 CD8 TCRY?

APC

SmCD3

APCH?7

Identify

 Hematopoietic cells

e T-cell (SmCD3, CD45)
 Helper T (SmCD3, CD45, CD4)
e Cytotoxic T (SmCD3, CD45, CD8)
e yb6+(SmCD3, CD45, TCRyd)



Pac Blue PacOrange FITC PE 23';:'5: PE Cy7 APC APCH?7

CD45 CD56 SmCD3 cD38

Identify
* Non-Hematopoetik hiicreler(CD45, CD38, CD56)
* Hematopoetik hiicreler
e B-cell (CD19, CD20)
* Kappa (CD19, CD20, CD45, Smigk)
 Lambda (CD19, CD20, CD45, SmigA)
e T-cell (SmCD3, CD45)

* Helper T (SmCD3, CD45, CD4)
e Cytotoxic T (SmCD3, CD45, CD8)
e yb6+ (SmCD3, CD45, TCRy$d)
* NK-cell (SmCD3, CD56, CD45, CD38)



Pac Blue PacOrange FITC PE 23';:'5: PE Cy7 APC APCH?7

Identify
 Non-Hematopoetik hiicreler(CD45, CD38, CD56)
 Hematopoetik Hicreler
e B-cell (CD19, CD20)
e Kappa (CD19, CD20, CD45, Smigk)
e Lambda (CD19, CD20, CD45, SmigA)
e T-cell (SmCD3, CD45)

 Helper T (SmCD3, CD45, CD4)
e Cytotoxic T (SmCD3, CD45, CD8)
e yO+ (SmCD3, CD45, TCRy®)
* NK-cell (SmCD3, CD56, CD45, CD38)



Pac Blue Pac Orange FITC PE ngcg PE Cy7 APC APCH?7

CD20 CD45 cb19

Identify
* Non-Hematopoetik hiicreler(CD45, CD38, CD56)
* Hematopoetik hiicreler
e B-cell (CD19, CD20)
* Kappa (CD19, CD20, CD45, Smigk)
 Lambda (CD19, CD20, CD45, SmigA)
e T-cell (SmCD3, CD45)
* Helper T (SmCD3, CD45, CD4)
e Cytotoxic T (SmCD3, CD45, CD8)
e yb6+ (SmCD3, CD45, TCRy$d)
* NK-cell (SmCD3, CD56, CD45, CD38)
e Plasma cells (CD19, CD38)

e B-CLPD 6zgiin markerlar (CD19, CD20, CDA45)



Normal perferik kan / LST
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PCST (Plasma hiicresi tarama tlipui)

PacBlue PacOrange FITC PE PerCP Cy5.5 PE Cy7 APC APCH?7

CD45 CD138 CD38 CD56 Ccb27 CD19 Cylgxk CylgA




PCD (Plasma Cell Dyscrasia)

BB markers

Tube 1

Tube 2

Identification of | Aberrant 2"d diagnostic Assessment of

Target Antigen plasma cells markers level marker plasma cell
clonality

CD38 X C

CD138 X

CD45 X C

CD19 X C

Cylgk X

Cylgh X

CD56 C

B2 Micro X

CD27 X

CD28 X

CD117 X

CD81



EuroFlow MRD PANEL: MM

Normal BM #2 Normal BM #1

MM #1

MM #2

Saptama PC SegmePC
o 2 —> o g
CD38-FITC CD38-FITC
l, £ e
v .
v ] v ]
CD38-FITC

o E O §
v ?
CD38-FITC CD38-FITC
$) £ Q) £
8 8
CD38-FITC CD38-FITC

Principal component analysis

ﬁ
Merge PC

ﬁ

(n=12 markers)

MOST INFORMATIVE

MARKERS
CD19 19.83
CD56 19.02
CcD81 12.29
CD45 11.47
cb27 9.95
CD117 9.34

CD38 5.18
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SST
(SMALL SCREENING TUBE)



% of cases
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Hicrelerin dagilimi
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0
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SST (Small Screening Tube)

Diizenlenmesi

* Cok az sayidaki hucrelerden maksimum bilgi elde edilecek
sekilde duzenlenmeli

Screen CD20 CD45 CD8- CD56- CD4 CD19 CD3- CD38
SmigA Smlgk CDh14



SST Analizi

SST analysis of CSF sample
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Vitreous biopsy with clonal Igx* B-cell population
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BOS tutulumunun FCM ve CC ile saptanmasi
Aggressive B-NHL (n=123)

Flow Cytometry

Conventional Negative Positive

Cytology

No. % No. %

Negative 95/123 17/123 14
Positive 1*/123 1 7/123 —

Suspicious -- -- 3/123 2

*The presence of neoplastic cells in this patient was ruled out by further immunocytochemical analyses
(one cytospin slide was fixed in acetone and stained with CD20 monoclonal antibody L-26 [Dako, Glostrup,
Denmark] using the ABC method).

CSF (+) 22% (27/123) 6% (6/123) <0.0001

J Clin Oncol. 2009 Mar 20;27(9):1462-9.



Immuno-phenotype

.. CD20 CD22 CD23 CD38 CD43 FMC7

+(weak) - +(mod) -/+ +(weak) - +(weak)
MCL + +(mod- + -[+ - - -/+ +(strong) +(mod) + +(mod-
strong) strong)




FCM

. Strong

Moderate
Weak / Neg

Percentile
20th 50th 8Qth
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FCM * B-cell LPH

. Strong

Moderate
Weak / Neg

Percentile
20th 50th 80th

All weak

All strong

Hetero-
geneous

Discrimi

Gating
coi1e
D20

Crientation

CDo

CD1R3
CD11c
CDX25
I BCY
cDz9
CD49d

CDZ22
CDZ24
CD27Y
CDes
cD=a
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IgD
lg=
Iyl

MNEF ‘NMEE rLL ‘ MNGEC ‘ HZL \
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I I I
CD200 / CD23/ CD43 (and CD5)
expresyonu , weak CD79b /

ayirimini saglar

~ CD81 CLL nin diger LPH’ lardan

nate from norma




Panelde Hangi MoAb’ lar olmal

* CD5

* CD20

* Kappa/Lambda
 CD23

* CD200
 CD79b

* CD43

* ROR1



Reproducible diagnosis of CLL by flow
cytometry:an  ERIC&ESCCA  harmonisation

project

Andy C. Rawstron, Karl-Anton Kreuzer, Asha Soosapilla, Martin Spacek, Peter
Gambell, Neil Mclver-Brown, Katherina Psarra, Maria Arroz, Raffaella Milani,
Javier de la Serna, M. Teresa Cedena, Ozren Jaksic, Josep Nomdedeu, Carol
Moreno, Gian Matteo Rigolin, Antonio Cuneo, Preben Johansen, Hans Johnsen,
Richard Rosenquist Brandell, Carston Utoft Niemann, David Westerman, Marek
Trneny, Stephen Mulligan, Peter Hillmen,Mesude Falay, David Oscier, Michael
Hallek, Paolo Ghia, Emili Montserrat.

On behalf of the European Research Initiated on
CLL (ERIC) and the European Society for Clinical
Cell Analysis (ESCCA)

-~
NHS “ iE',SF'CA‘ o c .

NHS Trust
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Tant icin dnerilen minumum panel

* Tani Icin gerekli:
« CD19/CD5/CD23 / CD20 / Kappa / Lambda

* Tani ve klinik calismalar icin ilave edilebilir:
e CD43 /CD79b / CD81* / CD22 / CD10 / CD200* / [ROR1]*

* Siklikla Onerilen ancak tani icin gerekli olmayan:
 CD45 / CD38 / FMC7

e Taniicin Oonerilen ama gerekmeyen
* IgM/D and CD11c:

european research initiative on CLL
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