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Two-hit rmodel of AML pathogenesis

Class | Mutations Class Il Mutations

Confer proliferative and/or Serve primarily to impair
survival advantage, but do hematopoietic differentiation
not affect differentiation and subsequent apoptosis
FLT3-ITD PML-RARA
FLT3-TKD RUNX1-RUNX1T1
KIT CBFB-MYH11
JAK2VE17TF CEBPA
NRAS RUNX1
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KAPYOTYTIIKEZ ANSQIMAAIEZ ZTHN OMA

inv(16)

t(8:21)

normal

7/del(7q)

5/del(5q)

others >3 anomalie



AKOHA Kdl 0 QYUOIOAOYIKOC KApUuOTUTOC mtdpouoialel HOpIAKN ETEPOYEVEIA
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£(8;21)

NPM1+/FLT3+ 11923
t(3;3)
12p

+8

-Tidel(7q)
others 5/del(5q)

L B rgrapergey

hormal




FAB classification of AML (1976)

MO—Minimally differentiated >30% blasts, <3% blasts MPO+, SBB+

M1—Without maturation >30% blasts, >3% blasts MPO+, SBB+
<10% maturing myeloids (promyelocyte and beyond)

M2—With maturation >30% blasts
>10% maturing myeloids (promyelocyte and beyond)

M3—Promyelocytic >30% blast equivalents
(neoplastic promyelocytes and myeloblasts)

M4—Myelomonocytic >30% blast equivalents

(myeloblasts, monoblasts and promonocytes)
>20% monocytic elements (NSE+)

>20% myeloid elements (MPO+, SBB+)

M5 >30% blast equivalents
M5a—Monoblastic(>80% monoblasts) (myeloblasts, monoblasts and promonocytes)
M5b—Monocytic (<80% monoblasts) >80% NSE+ monocytic elements

<20% MPO+, SBB+ myeloid elements
M6—Erythroid >50% erythroid elements
M6a—Erythroleukemia >30% of nonerythroid elements are myeloid blasts
M6b—Pure erythroid leukemia >80% immature erythroid elements

M7—Megakaryocytic >30% blasts of megakaryocytic lineage
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2008 WHO classification of AML

 AML with recurrent cytogenetic abnormalities

AML with t(8;21)(922;922), (AML1/ETO) 5%

AML with inv(16)(p13922) or t(16;16)(p13;922), (CBFbeta/MYH11) 5-8%
AML with t(15;17)(q22;12), (PML/RARalpha) and variants 5-8%
AML with t(9;11)(p22g23) (MLL) 2% adults

AML with t(6;9)(p23q34) (DEK-NUP214) 1-2%
AML with inv(3)(g21926.2) or t(3;3)(g21;926.2) (RPN1-EVI1) 1-2%
AML with t(1;22)(p13913) (RBC15-MKL1) <1%
Provisional: AML with gene mutations (NPM1, CEBPA)

 AML with myelodysplasia related changes 24-35%
* Therapy related myeloid neoplasms 10-20%
 AML not otherwise specified

25-30%
AML minimally differentiated <5%
AML without maturation 5-10%
AML with maturation 10%

Acute myelomonocytic leukemia 5-10%

Acute monoblastic and monocytic leukemia <5%, <5%

Acute erythroid leukemia <5%, rare

Acute megakaryoblastic leukemia <5%, [+21, t(1;22)]
Acute basophilic leukemia <1%

Acute panmyelosis with myelofibrosis rare

e  Myeloid sarcoma
e Myeloid proliferations related to Down syndrome
e Blastic plasmatocytoid dendritic cell neoplasms

e Acute leukemias of ambiguous lineage AUL/ MPAL



Test / procedures in the initial work-up of a patient with AML
(Dohner et al, Blood 2009)

Test / Procedure General Practice Clinical Trial

Tests to establish the diagnosis

Complete blood counts and differential count Yes Yes
Bone marrow aspirate Yes Yes
Bone marrow trephine biopsy Optional Optional
I Immunophenotyping Yes Yes I
ytogenetics Yes Yes
RUNX1-RUNX1T1, CBFB-MYH11, PML-RARA, Optional Opfional

or other gene fusion screening

Additional tests / procedures at diagnosis

Demographics and medical history’ Yes Yes
Performance status (ECOG/WHO score) Yes Yes
Analysis of comorbidities Yes Yes
Biochemistry, coagulation tests, urine analysisd Yes Yes
Serum pregnancy test® Yes Yes
Information on oocyte and sperm cryopreservation Optional Optional
Elgibilty assessment for allogeneic HSCT Yes Yes
Hepatitis A, B, C; HIV-1 testing Yes Yes
Chest X-ray, 12-lead ECG; echocardiography (on indication) Yes Yes
Lumbar puncture” No No
Biobanking Optional Yes

Prognostic / predictive marker assessment

NPM1, CEBPA, FLT3 gene mutation Opticnal Yes
WT1, RUNXT, MLL, KIT, RAS, TP53, TET2, IDH1 gene mutation No Investigational
ERG, MN1, EVI1, BAALC gene expression No Investigational

Detection of minimal residual disease No Investigational




Ta kUTTAapa Tou YuaoioAoyikoU HueAou

UNGATED BM EVENTS
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AcikTeEC KaTa TRV YuoIoAoyIKn didpopoToinon
TNG HUEAIKNG OEIpAC

ST
. <] | ) A
4

Band/
Myeloblast Promyelocyte Myelocyte Metamyelocyte N‘::n'rophi I
74
CcD13
10° — ———
102 “'ll..\-

CD10
10'




AcikTeEC KaTa TRV YuoIoAoyIKn didpopoToinon
TNG HOVOKUTTAPIKNG OEIPAC

MONOBLAST PROMONOCYTE MONOCYTE
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MovopAdoTec : CD64+ CD36+ CD11b+ CD4+ CD14 - IREM2 - MPO -

TTpopovokUTTApa : CD64++ CD36+ CD11b+ CD4+ CD14 + IREM2 - MPO dim
MovokUTTapa : CD64++ CD36+ CD11b+ CD4+ CD14 + IREM2 + MPO dim



Four- and Five-Color Flow Cytometry Analysis
of Leukocyte Differentiation Pathways in
Normal Bone Marrow: A Reference Document
Based on a Systematic Approach by the GTLLF
and GEIL

Christine Arnoulet,! Marie C. Béné,” Francoise I)urricu._"’]cuu Feuillard,?
Chantal Fossat,” Bernard Husson.® Héléne Jouault,
Marc Maynadié,® and Francis Lacombe”™

Cytometry Part B (Clinical Cytometry) 788:3-10 (2010)

ATAAZ KYTTAPOMETPIAZ

Table 1 r S m—
Antibody Combinations Used for the Analysis of Normal - §
Human Bone Marrow ] ]
Combination 8 - 3 -
number Color 1° Color 2° Color 3° CD45 1753 - 1 '
1 CD11b CD14 CD16 CD45 1 2 S 1 iR
2 CD1lb CcD117 CD34 CD45 . ﬁ Ros I ...
3 CD36 CD13 CD33 CD45 B O '
4 CD34 CD13 CD33 CD45 COMS ECD
5 CD38 DR CD34 CD45
6 CD38 CD10 CD19 CD45 - )
7 DR CD117 CD34 CD45 :
8 CD34 CD56 CcD19 CD45 © " 8 -
9 CD64 CD24 CD10 CD45 a e 13
10 co7 CD117 CD34 CD45 © '] © "'1
11 cD22 CD10 cDz20 CD45 8 : 8 3
12 CD4 CD2 CD56 CD45 - o
*The colors indicated are not necessarily related to fluoro- Bhie bl Wil e v e
chrome excitation wavelengths, as shown in Table 2. cm?b.m? * CD11b FITC COMbFITC
Granulober Gating CD11b Gating CD16

ATAAc pe Ta povomdrtia diagpopomoinong TWV KUTTAPWY TOU QYUOIoAoYIKoU HUEAOU



TToAuxpwpatikn Kuttapopetpia ornv diayvwon tng OMA

2 € dPKETA KEVTPA Tou e€wTepikoU epappoleTal aTnv pouTiva n HeEAETN pe ouvduaopoUg
6, 8 N Kal TWEPIOOOTEPWY XPWHATWY  KdAl XPNOILOTTOIOUVTAl AUTOHATOTIOINHEVA
TpoypdppaTta avaAuang Twy dedopévwy (tx INFINICYT) via Tnv yphyopn emeepyaaia

va no)\uapleuwv TTANPOYOPIWYV TIOU TTPOKUTITOUV ATtd ThV TTOAUTTAPAUETPIKA avaAuoh
EuroFlow

TABLE 7. Multi-tube EuroFlow classification combinations for AML/MDS, *

Fadh Fachic =6 = POC- oy an  APC
Tube Blve Orangs FITC FE Cy55 PE-Cy7 AFC W7
FSC-HeightiFSC-M LINEAR
AMLMDS
1 HLADR CD45 CDW CDY3  CO34  COM7 COYib COM0  Dragnosts and subchssitcason of Jreserey T T T T T T
MLr pm« espocially ocused 9 0. o Qe 000. . W0 ke, e 1680
AR TR $SC-Height:SSC-H Exp-S5C Low
HLADR CDay  CO3%  CO64  CDM €O WEM2  COWM
9 p—p—
q ¥ 300 400 500 T0O 900 1000
MLADR coes CO3 COW5 COM  COMW7 Co3 Mpe FITCIFLT-N LOCARITHMIC | 7 P
HLADR cDay nuTdl cOoso D)4 <o cor cos A
) " - : y «CD3 PE:FL2-H LOGARITHMIC
AML
5 HLADR CD4s  CD15 NG2 CD34 COW7  CO22 COO8  Abamant expression of markers ¢CD793:FL2-H LOGARITHMIC
1] HLADR CD45  COM2a CO203c CDJM  COIr CO123  CO
1
61
AML T
7 HLADR CD45 €041 CD2%  COJ4  COWMT  COd42n CDS Craracksizaton of AML-M7

masiocytoss

MNa tnv oworn diayvwon kai Ttaivopnon mac OA dev cival amapaithntn n
Xpnoigotoinon TOAAWY XPWHATWY Kal TTOAUTTAOKWY TipoypdHpdTwy avdAuonh¢ aAAd
gival amapaitnTn n yvwon TwWV AvVOOOQAIVOTUTIIKWY XdPAKTNPIOTIKWY Twv oTadiwy
diagopomoinong kai wpigavong Twv KUTTApwv, h €mAOYA Tou KatdAAnAou panel
OEIKTWY, N OwoTH puUBUION TOU KUTTAPOUETPNTA, N E£@APHOYR KATOIWV  Kolivd
amodekTwyv KpiTnpiwv (WHO, 2008) kai kupiwg n eumeipia.



AAyopiBuoc yia tnv diayvwon Kai ta§ivopnon tng OMA

blasts > 20%
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H KYTTAPOMETPIA ZTHN AIATNQZH THZ OMA

* H moAumapapeTpikn KUTTAPOHETpIa ponc pe Thv Xphoipgomoinon 3-4
TouAdxioTov @BOoploxpwHaTwy cival peBodoc ekAoync

v'yia Tov Xapakthpiopd Tng ocipdc (OMA - OAA)

v'Tnv AeTtTopep£aTepn TASIVOUNON OE UTTOKATNYOPIEC
OMA (MO, M1, M2, M3, M4/M5, M6, M7)

v Tnv Sidyvwon Aguxdidiwv mou Ta TaBoAoyikd KUTTApd dev éXOUV GAQR
HOPPOAOYIKA XApAKTNPIOTIKA OTTWC €ival

>n adiapopomointn Asuxaipia, (AUL)

»ol Aeuxaipieg pe HIkTO @aivotumo (MPAL-Mixed Phenotype Acute
Leukemia)

>N HeyakapuopPAaoTikn Asuxaipia

»To veoOmAdopa amo wAdopaTokuTTadpoeldn devdpITiIka KUTTapa (BDCN)



H KYTTAPOMETPIA ZTHN AIATNQZH THZ OMA

Ta teAeuTaia xpovia amo didpopec opdadec yivovral tpoomdBeie¢c kaBopiopou
OUYKEKPILEVWY KATEVUBUVTHPIWY CUOTACEWY TTOU dpopoUV Toug cuvOudoHoUC Kal
Tov apiBuod Twv MoAbs Tou Tipémel va xpnaoipotoloUvTail yid Thv d1dyvwon The
OMA pe okomé Tnv poTUTTOTTOIiNGN TG HEOBGOOU.

Multiparameter immunophenotypic
procedures: standardization efforts

- CLST (Clinical Laboratory Standards Institute):

- Stetler-Stevenson et al.: Clinical flow cytometric analysis
of neoplastic hematolymphoid cells: Approved guideline. CLSI
document H43-A2. CLSI, 2007

- CCS (Clinical Cytometry Society):

- Davis et al: 2006 Bethesda International Consensus
recommendations on the flow cytometric immunophenotypic
analysis of hematolymphoid neoplasias. Clin Cytometry, 72B,
2007.

- ESCCA (European Society for Clinical Cell Analysis:

WWWw.escca.eu)

- European Leukemia Net (www.leukemia-net.org)

EuroFlow

* To European LeukemiaNet kai T0 EuroFlow mpoteivouv Tnv
XphoigoTroinon pId¢ OelpdC EmIAEYHEVWY OEIKTWY N EVOC OUYKEKPIHEVOU
panel 8wAoU @Bopiopov yia Tnhv didyvwon Tng OMA kaBuwg kai Tng OA pe
HIKTO @paivoTumo (MPAL: mixed phenotype acute leukemia)



PANEL I'TA THN AIAI'NQXH THX OA

s
E L' N LeukemiaNet" Consensual Mandatory Acute Leukemia Diagnosis Panel (27)

European

For quick orientation or paucicellular samples

* ¢CD3, MPO, cCD79a, TdT (5)

* CD7,CD2,CDI10, CD19, CD22 (s or ¢), sIg, CD13, CD33, CD34 (5)
* (D45 for gating purposes (28.47)

Sublineage classification and definition of clinical entities (also with adapted gating strategy)

* DR, CDla, CD4, CDS, CD8, CD3 (m), IgM (c¢), CD14, CD117, CD56, CD65, CD41 or CD61,
RBC marker such as CD238 (glycophorin A) or CD36.

EuroFlow

TABLE 1. Single tube EuroFlow screening combinations for acute leukemias (ALOT)"

Pacific
Orange FITC PerCP-Cy5.5 PE-CyT APC APC-HT

QCED CcD45 C}r@ QD?QD cD19 co7 smCD3

Pacific Blue




Multi-tube EuroFlow classification panel for AML/MDS

Responsible scientist: VHJ van der Velden

CD117

CD117

CD11b

IREM2

CD33

CD7

CD10

CD14

CD71

CD19

Diagnosis and
subclassification of AML
and PNH especially focused
on neutrophilic lineage

Diagnosis and
subclassification of AML
and PNH especially focused

on monocytic lineage

Diagnosis and
subclassification of AML
especially focused on
erythroid lineage

Abemrant expression of
lymphoid-associated
markers and abnormal
lymphoid maturation




Multi-tube EuroFlow classification panel for AML/MDS (Part 2)

Responsible scientist: VHJ van der Velden

Pacific  Pacific
e Blue Orange Cy55

AML/

HLADR CD45 CD34 cD117 cD22 CD38 Abemant expression of
markers, detection of stem
cells

HLADR CD203c CD34 CD117 CD123 CD4 Diagnosis and
subclassification of AML
especially focused on
megakaryocytic, basophilic,
mast cell and plasmacytoid
dendritic cell lineages

HLADR CD34 cD117 CD42b CD9 Characterization of AML-
M7, mastocytosis




PANEL A THN AIAITNQZH THZ OMA

e 2UvIOTATal N Xphoigotoinon o€ O6Ad Ta ocwAnvdpia dUo0 TOUAGXIOTOV OEIKTWV TOU
xapaktnpiCouv Tov PAaoTIké TANOUOUO 0mwe To CD45 kai To CD34.

‘TTpoTeiveTal n xpnoidomoinon €vog meplopiopévou panel apxika pe ouvdudopoug
Kupiwg KuTTdpomAaopatikwy Ociktwyv (cyMPO, cyCD3, cyCD79a) mou 6a
¢ekaBapioouv av mpokeiTal yia OMA A OAA. (mandatory/orientation panel)

-2 Thv ouvéxela de éva eupUTtepo panel deikTwy :

v' kaBopileTal n o€ipd aThv oToid avAkouv Ta PAAOTIKA KUTTApa KABWC Kal To
oTadlo wpipgavong Touc.

v avayvwpilovTtal Ta 0ldgopd ATUTMA MPOTUTA EKPPAONC TWV ASUXAILIKWY
KUTTdpwyv TN OMA.

v'kataypdgpovTai ol axeTi{opevol e Thv Asuxaipia avooopaivotumol (Leukemia
Associated Immunophenotypes, LAIPs )

v'aval{ntouvtai avooowaivoTumika mpowiA (m.x OTIA) A ékTomn €Kppacnh
deikTwy (T.Xx CD2, CD19, NG2) Tou oxeTiovTal HE OUYKEKPIHEVEC YEVETIKEC
avwyaAieg.

v EKTIpATAl N éKppacn SeIKTWY TToU £X0UV poyvwoTIKA onpacia (x CD56) f
Ttou amoTeAoUv oTéxou¢ Oepanciac (rx CD33, CD123)



ANTIITONA (CD) TTOY XPHZIMOTIOIOYNTAT 2TO PANEL N'TA THN
ATAITNQZH THZ OMA

Table 6. Reagents of clinical utility in the evaluation of maturing myeloid and monocytic neoplasms

Clinical utility in myeloid and monocytic

Reagent Normal distribution neoplasms Comments
CD11b Maturing neutrophilic and monocytic cells, some May be aberrantly expressed in AML, MDS, and —
lymphoid cells. MPD.
CD13 Neutrophilic and monocytic cells. Indicator of neutrophilic and monocytic lineage in
acute leukemia. May be aberrantly exprassed
in AML, MDS, and MPD.
CD14 Monocytes. Indicator of monocytic differantiation. Mot a sensitive marker of immature monocytes.
CD15 Maturing neutrophilic cells and monocytes. May be aberrantly expressed in AML, MDS, and —
MPD.
CD1& Maturing neutrophilic cells, monocytes and MK cells. May be aberrantly expressed in AML, MDS, and —
MPD.
CD33 Neutrophilic and monocytic cells. May be aberrantly expressed in AML, MDS, and Some normal variability in intensity of
MPD. expression.
CD34 B-cell and T-cell precursors and myeloblasts. Identification and enumeration of blasts. Mot all blasts are CD34+,
CD45 All B cells (weaker intensity on precursors and plasma Identification of blasts (CD45 gating often with —
cells), all T cells (weaker intensity on precursors). low orthogonal (side) light scatter).
CDs6 NK cells and NK-like T cells. May be aberrantly expressed in AML, MDS, and Low level of expression on regenerating normal
MPD. neutrophilic and monocytic cells and with
growth factor stimulation.
CD117 Immature neutrophilic cells and mast cells. Identification myeloblasts and mast cells. May be prasent in myeloma and some T-cell
neoplasms.
HLA-DR  Myeloblasts, monocytes, all B cells, activated T cells. Identification of promyelocytes, such as in APL. Non-APL AML may also be negative.
May be aberrantly expressed in AML, MDS,
and MPD.
cbhz* T cells, NK cells. May be aberrantly expressed in AML; some —_
association with inv16. May be aberrantly
expraessed in systemic mastocytosis.
CDa~ T-cell subset, monocytic. Often positive in AML, particularly with monocytic  Also mature T-cell neoplasms and HDN.
differentiation.
coy* T cells and NK cells. May be aberrantly expressed in AML, MDS, and

MPD.



cD3es"

Monocytes, erythroid cells, megakaryocytes and
platelets.

cD3g~ Precursor B cells (hematogones), normal follicle center
B cells, immature and activated T cells, plasma cells
(bright intensity), myeloid and monocytic cells, and
erythroid precursors.

cD4~ Megakaryocytes and platelets.

cDe1* Megakaryocytes and platelets.

CDe&1, Megakaryocytes and platelets.

cytoplasmic®

cDg4* Monocytes and intermediate neutrophilic precursors.

chr Erythroid precursors (bright), myeloid, activated
lymphoid, proliferating cells.

cMPO~ MNeutrophilic and monocytic cells.

CD117*  Immature neutrophilic cells and mast cells.

CD123®  Monocytes, neutrophils, basophils, megakaryocytes,
and plasma cytoid dendritic cells (bright).

CD163"  Monocyte, macrophage.

CD235a" Erythroid precursors.

When used in combination with CD64 is a more
sensitive marker of monocytic differentiation
than CD14,

Identification of early bone marrow progenitor cell
populations for further evaluation of phenotypic
abnormalities.

Megakaryocytic differentiation.

Megakaryocytic differentiation.

Megakaryocytic differentiation.

Identification of monocytic differentiation. May be
aberrantly expressad in AML, MDS, and MPD.
Identification of immature erythroid cells. Possibly

expressad in MDS.
Indicator of myeloid differentiation.

Identification myeloblasts.
Idenfification HDM. Positive some ANL,

especially with monocytic differentiation.

Indicator of monocytic differentiation.
Indicator of erythroid maturation.

May detect nonspecific binding of platelet
proteins to other cells such as monocytes.

May detect nonspecific adherence of platelat
proteins to other cells such as monocytes.
Sometimes combined with CD42b to
distinguish platelets from blasts.

May demonstrate fewer problems with
adherence of platelet proteins.

Gained on mature neutrophils with sepsis.

In contrast to cytochemical stain, measures the
presence of antigen, not enzyme activity.

May be expressed by cells more mature cells
than blasts.

Plasmacytoid dendritic cells may be increased in
some reactive conditions such as Castleman
disease and Kikuchi lymphadenitis and in
association with MPD.

Mot present on some immature erythroid
precursors.

blood

2008 111: 3941-3967
Prepublished online January 15, 2008;
doi:10.1182/blood-2007-11-120535

Flow cytometric immunophenotyping for hematologic neoplasms

Fiona E. Craig and Kenneth A. Foon



Ekppaon deikTwy yia Tnv diayvwon tng OMA

Acikrec awporntac: CD34, CD133, CD38, HLA-DR
‘cyMPO: o wio €181kGG d€iKTNG TNG HUEAMIKNG OEIPAG

*CD117 : deikTng Tou xapakTnpilel Ta awpa KUTTAPA TNC HUEMIKNC aAAd ekgppdleTal kal oTd
HAOTOKUTTApA Kai amdvia oTic T-OAA

‘CD13,CD33: dcikTteg TNC MUEMKNG oceipdc , Umopei va ekppalovral druma oc PAAcTIKA
KUTTdpa Th¢ B oeipdc.

*CD15, CD65: dcikTeg TOU ekppdlovTal oTad WpiHa KUTTAPA TG HUEAIKAC OEIpdac

-CD14, CD64, CD35, CD36, IREMZ2, cylLysozyme : JeikTeg Tou xdpaktnpiouv Tnv
pHovokuTTapikn oclpd. O dciktng CD14 ocuvnOwg dev ekppdleTal oToug HovoPAdoTEC, EVW O
dcikTng CD64 ekppdleTal aoBevwc oTa oudeTepdPIAA Kal £vTova aTd HovoKUTTApPA.

CD11c, CD11b: popia mpookdAAnONG mou ekppdlovTal oTa Wpida KUTTAPd TNG HUEAIKAC Kal
HOVOKUTTAPIKNG OEIpAC.

‘CD123: 0dciktng mou ekppdleTtar oTta oudeTepO@IAd, HOVOKUTTAPd, HEYAKAPUOKUTTAPA,
pacedopiAa kai ota pDC bright

* CD16 : ekppdleTal oTa oudeTEPOPIAQ
-CD36,CD71, €CD235a : Aciktec Tou xapakTnpiouv Tnv epuBpda oceipd
-CD61, CD41, CD42 : Aciktec Tou xapakTnpilouv TNV HEYAKAPUOKUTTAPIKA OEIpd



LEUKEMIA ASSOCIATED IMMUNOPHENOTYPES- LAIPs

H peydAn etepoyévela mou xapakthpiler Tnv OMA avtavakAdtar kai othv peydAn moikiAia
ATUTWwy 7POoTUTTWY EKPPAONC AVTIYOVWV TIOU OUVAVTOUHUE OTOV  dVOOOYAIVOTUTIO TWV
AEUXAILIKWY KUTTAPWV.

*  O1 ouxvoTepec artumiec wou meplypapovral otnv OMA eivail o1 €€nc:

1. Aolyxpovn Ekgpaon OJeIKTWV: TAUTOXPOVN EKPpAch dwpwv Kdi WPIHWY
deIKTWYV oTo id10 KUTTApO (T1.X duvékppaon Tou CD34 kai Tou CD15)

2. Ekppaon evogc OeikTn AAANG KUTTAPIKNG OE€ElpdC : E£Kppaon OeIKTWV TNG
AEUQIKAC OgIpdC aTou¢ PAdoTec TG HUEAIKAC oeipdg (T.x ouvékgppaon CD2,
CDb, €D7, €D10, CD19).

3. Yrnepékppaon evog deiktn @ TaBoAoyikd aunpévn Ekppaon evoc avtiyovou

4. Amoucia ékppaonc eIdIKWV yia TRV oclpd deIKTWY : amouadia Tou CD13 n/kai
Tou CD33 amé Toug pueAoPpAdaTeg

5. Mn avapevopeva oKedAoTIKA XAPAKTNPIOTIKA & £KPPAdn AEUPIKWY OEIKTWY O€
KUTTApa pe uynAd FSC/SSC mou avTioToixoUv oTd @uOIoAoYIkd KUTTApd TNG
HUEAIKAG Og1pdq.

‘H xpnoipgomoinon Tng moAuTtapapeTpIiKAC avdAuong €deife o011 oc kAOe aaoBevh e OMA pmopei va
avayvwpiotolv >1 LAIP ornv diayvwon.

- O1 LAIPs mou avixvevovrai oTnv didyvwaon TpETEl vd KATAypd@ovTdl YidTi amoteAoUv ToO
«avoooAoyiko aroTUrwpa» TnG ouykekpipévnge OMA 1o oTroio xpnoipeUel yia Thy TapakoAouBnon
Tou aoBevoU¢ Kal Thv avixveuaon Thg eAdX10TNG UTToAEIUpaTIKAG vooou (MRD).



AcikTec Kal avoooaivoTunika mpowiA Tou kaBodnyoUv TNV HopiaKR HEAETN

othv OMA
AVOOOWAIVOTUTIKA TTPOWIA moU Acikreg mou n Ekppaon
oxeTifovral Je YEVETIKEC QRUC 0Ta KUTTADCSm,
avwpaAieg HUEMKNG oceipag oxeTiCeral
HE YEVETIKEG avwHaAieg
SSC high :
CD34-HLADR- CD34-HLADR+/-
CD15- CD11b-  CD15+CD117+ s cb19 N62
CD117+CD33++ CD33++CD13+
CD13+ MPO+ CD123+ MPO+
v \ 4
v INV16 | [#(8:21) 11
L q23
| VPL | NPM1 ML
A rearenged
PML RARA APLvar

‘ PML RARA



AcikTec GAwyv oelpwv Tou pmropei va ekppalovrar otouc PAdotec Tne OMA

CD7 —=
TdT —<
CDH6 —

*Aciktng Tne T Aep@ikAc oeipdc kar Twv NK

*O 10 ouxVOC EkToTog dcikThg oty OMA (25-37%)
*> uviBw¢ MO,M1,M2 aAAd kat M7

*TToté otnv O€cia TTpopueAokuTTapIKA Acuxaipia

*> uxvd oc OMA a6 ektpomth MDS

*TTpémer va eAéyxetai av cytCD3-

*AeikTNC TTOU eKPpdleTaI TTPOooWpPIVA OTOV TTUPAvVA KATd Th diapopoTroinon
Twyv T Kai B AeppokuTtTdpwy

*Ekppdletai ékToma ato 10% Twv OMA

*2 uvhBwe MO (50%), M1

*>tnv M2 pe 1(8;21) ge ouvduaopd pe CD19 kai CD56 omdTe Oa mpémel
va eAéyxeTail av cytCD22-

*Aciktng mou ekppdleTar ota NK Kai ota kuttapoTofikd T AsppokUTTapa
*EkppaleTal aoBev¢ oTa oudeTEPOWIAA Kal HOVOKUTTAPA KATd Thv
xophynon avéntikoU mapdyovrta (6-CSF)

*EkgppdleTal oto 10-30% Twv OMA

*H ékppaon Tou oxeTileTal ye avroxh aThv Bepameia, eEwWHUEAIKA
EVTOTIION KAl KAKA TTpOYvwan.

* EkppdleTai oto BPDN

* EkppdleTal oc pun aigomoinTikoUg OyKoug Trou dinBouv Tov HUEAS
(veupopAdoTwya)



Avayvuwpion - oplo9éTnon Twv pAaoTteg > 20% O A

pAaoTwv >
MPO+ n\ povokutTapikoi deikTec+ KAl
cytCD3 - kail CD19- cytCD79a- " AMA
e e aas e MPO+ n u’OVOKUTTC(pIKOi dcikTec+ Kal
avikouv o1 PAAOTEC cytCD3 + n CD19+ cytCD79a+ ] MP AL

MPO- povokutTapikoi deikTec- KAl

CYTCD3 - Kal €D19- CYTCD790- > AMA AUL BDCN
2ZT1ad10 diapopomoinong Kai
wpipaveng Twv PAacTv > MO,M1,M2,M4, M5 M6, M7
Avalntnon émppa’anc 58ll§Td’V n KaBodnynon popiakng HeAéTng yia avalntnon
avoooWaivoTumiKWy mwpoWiA wou > PML RARA (APL)
OXETICOVTal HE OUYKEKPINEVN 18:21, inv16, 11923/MLL, NPM1
YEVETIKN avwyaAia ‘
Avayvwpion atunwyv mpoTUTwy Avixveuon uUmoAeimoHEVNG VOoOU
ékppaonc- LAIP > peTa Tnv Bepancia
MRD
Avalntnon éKkppaonc dEIKTWY mou l’
oxeTiovral ge Tnv mpoyvwon n

~ amoTteAolv OepameuTikoUG OTOXOUG > OcpameVTIKEC ATTOWPATEIC <



Avayvwpion Kail opioOétnon PpAacTikol wAnBuopol otnv OMA
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= Avayvwpion Tou PAdoTikoU mwAnBuopoU and To oTIKToypappa CD45/SSC

= YoAoyIOHOC TOU moo00TOU Twv PAdoTWy via va kaBopioTei av wpokeital yia OA.
> 20% PAaoTec oTo mEPIPEPIKO aipa B oTov pueAo. (WHO, 2001,2008)

Efalpeon amotedouv ot OMA pe t(8:21), t(15:17), inv(16), t(16.:16) Kat
n epuBpoAcuxaiia.
= OAa ta CD34+ kutTapa civai pAaotec / OAoi o1 PAdoTec dev civar CD34+

M£Bodoc ekAOYNC Yia TOV UroAoyIoHO Tou % Twv PAaoTwv civalr n gopypoloyia



Avayvwpion kai opio9étnon PAaocTikoU wAnBuopou
otnv OMA

Oi1 pAaotec otnv OMA pwopei va ...

= givai CD45dim (n CD45-) kai SSC low kai va ekppalouv deiKTEC awpoTnTac:
CD34+CD38+HLA-DR+ n/kai CD117+

= givai CD34 - CD117+

= givat CD34 - CD117- CD45+ SSC inter/high

= wapouoidlouv eTepoyéEveia dNAadn o1 deikTeC awpoTnTac va skypalovral oc éva
HEPOC TOUu mANBuopoU evw To unoAoimo va ekppdalel deikTeC wpipavong.

= TTpoooxn otic OMA pe MAZ TUmou aAAolwoelg, OmoOU pmopeEi Adyw TNnG
duorwAaciac (Umokokkiwon) wpiga KUTTApa TNG HUEAMKAC A HOVOKUTTAPIKAG
o€Ipac va wEPTOuV oTo PAACTIKO TapaBupo.

= TTpoooxn oTnv avayvwpion Twv PaccoPiAwv wou Pmopei 0To OTIKTOYpappa CD45
SSC va Ppiokovral oto PAACTIKO TapdOupo HE amoTEAEOHA TNV UTMEPEKTIUNON TOU
7% Twv PAACTWY.



KaBopiopoc OeTikdoTnNTAg €vOog deikTn oTov PAACTIKO wAnBUOoHO

* Evac deikTng Ocwpeital OeTiKOC O0Tav ekppaletal oe wooooTd > 20% Tou
urtd HEAETN AnBuopoU.

* Mia avriyova wou xapaktnpiouv awpotnta onwce civai To CD34, CD117,
TdT 7o 6pio OetikdTnTAC cival To 10%.

* MNa Tnv MPO Bewpceital 6T1 10xUel To avapepopevo opilo 10% aAAa oTig
TEPIMTWOEIC ToU Oev ekppalovral aAlol dEIKTEC TNC HUEAIKAC N €101KOI
Ocikteg Tnc B N T Asp@ikng o€ipdc n aveupeon mooooToU PAACTIKWY
KUTTaGpwv >3% mou ekppalouv MPO apkei yia va xapakrtnpiotei R OA oav
OMA n MPAL pe pueAiko otoixeio.



Avayvwpion Kai opioOéTnon PAaoTtikoU wAnGuopou
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Avayvwpion Kai oplo0étnon PAaoTikoU wAnBuopol otnv OMA
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Avayvwpion Kai oplo@eéTnon PAaocTikoU wAnBuopol otnv OMA
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OMA -NOS
e Ofcia Muehoyevig Acuxaipia pe eAaxiorn diapoporoinon: (FAB- MO)

vdev  UTIApXOUV  HOPQPOAOYIKEC R KUTTApOXNUIKEC amodeifeic  HUEAIKAC
d1dpopoToinong

v’ ol PAdoTec ekppdlouv povo deikTeg awpoTnTac : CD34+CD38+HLA-DR+

v’ dev ekppdlouv OeikTeC HUEAIKAC K HOVOKUTTAPIKNAG Wpipavong (CD15,CD14,
CD11b,CD64)

v'dev ekppdalouv e1dikoU¢ deikTeg TnG B kal T oeipdg
v’ umopei va ekppdlouv CD117 A/kai CD13 , TdT, CD7.

v'n MPO apvnTikh oTnV KUTTAPOXNUIKA Xpwan dAAd aviXVveUeTdl KUTTAPOTTAAOHATIKA
oc éva HIKpo oooaTo (< 3%) Twv PAACTWYV HE KUTTAPOUETPIA.

e Oteia MueAoyevinc Acuxaipia xwpic wpigavon: (FAB- M1)

v o1 pAdoTec ekppdlouv MPO kai dciktec pueAikng diagopomoinanc CD13,CD33,
CD117 kaBwc¢ kai CD34 kai HLA-DR.

v’ dev ekppdalouv OeikTeC HUEAIKAC h HOVOKUTTAPIKAG Wpipavang (CD15,CD14,CD64)
v'dev ekppdalouv e1dikoU¢ deikTeg TnG B kal T oeipdg

v'umopei va ekppdlouv CD7
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OMA xwpic wpipavon -M1
CD45dim CD34+CD38+HLA-DR+CD117+CD13+CD33+MPO+(>3%) CD7dim
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OMA -NOS
e Ofela Muehoyevig Acuxaipia pe wpipavon: (FAB- M2)

v'ol PAdotec ekppdlouv MPO kai deikTeg pueAikhe diagopomoinong CD13,CD33,
KaBwc¢ Kai deikTeC pHUeAIKAC Wpipavong (CD15,CD11b). ZuvhABwce ekppdlouv emiong
HLA-DR, CD34 n/ ka1 CD117

v dev ekppdlouv  OeiKTeC HOVOKUTTAPIKAG wpigavong CD14, CD64 kai To
HOVOKUTTAPIKO OTOIXEiIO 0TA eumUpnva KUTTApda Tou puehouU civai < 20%

* Ofcia MueAopovokuTtTapik Acuxaipia : (FAB- M4)

v ol PAdoTec mapouaidlouv eTepoyéveld Kal amoTeAoUvTal amo éva TAnBuopd Tou
ekppdalel deikTeg pueAiking diapopotoinong (CD13, CD33, CD15) kai £vav TAnBuopo
Tou ekppdlel deikTEC HoVOKUTTAPIKAC diapopomroinong (CD14, CD64, CD36, CD4,
CD11b, CD68, lysozyme) . Ekppdalouv HLA-DR evw n MPO ekppdleTal acBevwg.

v'2Zuxvd umtdpXe!l kail TAnBuopdg mo dwpwy PAactwy CD34 + n/kai CD117+
* Ofcia MovopAaoTikn kai Ofeia Movokuttapikn Acuxaipia : (FAB- MbH)

v' 80% TWvV PAAcTWY avAkouv oThv HovoKUTTApIKA ocipd (MBa o cia povoPpAdoTIKA
> 80% povopAdoTtec , M5B ofcia HOVOKUTTAPIKA KUpiwC TTpopovoKUTTaApa)

v' 01 pAdoTeg ekppalouv CD13, CD33bright, CD15 , CD14, CD64, CD68, CD36,
CD4, CD11b, lysozyme, HLA-DR evww MPO ek@ppdleTal oTnNV HOVOKUTTAPIKA.

v’ 2uvhwc ekppdlouv CD117, omtavidoTepa CD34 evw pmopei va ekppdlouv CDH6.



OMA pe wpipavon -M2
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Aev ekppalovral deikTEC TNC HOVOKUTTAPIKAGC OEIPAC
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OMA -NOS

e Ofcia Aeuxaipia Tng EpuBpac ocipac (FAB- M6)

v EpuBpoAsuxaipia : > 50% Twv eUTUPAVWY KUTTAPWV Tou HUEAOU avAKouv oTnv
epuBpd oeipd Kai > 20% Twv CD45+ KUTTAdpwy cival PAAOTEC ThG HUEAIKAC OIpdc.

v’ AANBAC Aguxaipia Tne epuBpdc oeipdcg : > 80% Twv gUTUPAVWY KUTTAPWYV TOU
HueAoU avikouv aThv epuBpd oeipd ( TpoepuBpoPAdoTEC) XWpPi¢ HUEAOPAdDTEG.

v o1 PpAdotec civar CD45-/dim CD34 - HLA-DR - MPO - aAAd pmopei va
ekppdlouv CD117. Ekeppalouv dciktec mou XxapakTnpi(ouv Tnv epuBpd oeipd
CD23ba, CD71, CD36, CD105. To CD235a pmopei va pynv ekppdleTal oTOoUC TIIO
dwpouc epuBpopPAdaTec.

* Ofcia peyakapuoPAaoTtikn Asuxaipia (FAB- M7)
v BPAdoTec >20% ek Twv omoiwv > 50% avAkouv aThv peyakapuoPAAoTIKA aeipd

voi pAdote¢ civar CD45-/dim CD34 - HLA-DR - MPO -. Ekgpalouv pia f
TEPIOOOTEPEC YAUKOTIPWTEIVEC TwWV dipoTeTaAiwv ouvhBwe CD41 n/kai CD61,
(omaviwTtepa CD42), CD36 kai pmopei va ekppdalouv CD13, CD33 kai omavia CD7.

v OUOTAVETAI h XphoipoTroinoh Tou auvduaopol CD61/CD64 h n KUTTApOTTAAOUATIKA
xpwon Tou CD61 via tnv amopuyn WYeudwe OETIKWY ATOTEAEOUATWY ATO ThV
TIPOOKOAANGN TWV adifdoTteTAAiwy oTa HovokUTTApPd .
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OMA

* Ofcia paoecoiAikn Asuxaipia

v’ TToAU omtdvia Asuxaigia

v'o1 PAdoTec ekppdlouv CD123, CD203¢, CD11b, CDY, deikTec TnC pueAikic CD13
n/kai CD33 Kai oc pepikéc mepimTwoeic CD22 A/kaiTdT

v Mmopei va ekppdlouv CD34 aAAd avTiOéTwC amod Ta guaioAoyikd PacedgiAa
eivat HLA-DR+ CD117-

v Aev ekppdalouv MPO.

* Ofcia MaoTokutTapikn Acuxaipia

v’ TToAU omtdvia Asuxaipia

vo1 pAdoTec ekppdlouv CD117 bright, CD2, CD25, tryptase, CD9
v Mmiopei va ekppalouv CD33 aAAd sivar €D34- HLA-DR-

v’ Aev ekppalouv MPO



OMA

* MueAikéc Aeuxaipiec oxeTi{opevec He To oUvdpopo Down
v’ T1apodikA avipaAn puehotroinon: diaTdpaxh Tou epgavileTal Hovo oTa
veoyévvnta pe oUvopopo Down. O1 PAdoTec £xouv Hop@oAoyIKd Kal
avooopaIvVOTUTIIKA XApdKTNPIOTIKA TG HEYAKAPUOKUTTAPIKAG 0€1pdC.
v' Ofeia Mughoyevic Asuxaipia : Eival ouvABwe of sia peyakapuoPAacTiki
Aguxaipia ge XapakTnpioTiko avogopaivoTuto. O1 PAdoTec eivar CD13+, CD3 3+,
CD117+CD7+CD4+CD41+CD61+CD42+CD36+ CD71+ kait MPO - CD15 - CD14 -

CD23ba- .

* Ofcia mavpuéAwon pe pueAoivwon
v’ o1 PAdoTeC ekppdlouv SeikTeC TNC HUeAIKAC CD13 , CD33, CD117 kabusc Kai
CD34.
v’ Tuvumdpxouv dwpd KUTTApd ThC £pUBPAC Kal HEYAKAPUOKUTTAPIKAC OEIpdC.

* Muehocldéc odapkwia
v Mdala Tou PpiokeTal o€ pid OTTOIABATIOTE AvVATOUIKA Béan €KTAC Tou HUEAOU
Kal artoTeAgital amo PAAoTEC ThG HUEAIKAG R HOVOKUTTAPIKAG OcIpdg HE A XWpPig
wpigavon.
v'Z 10 TapakévTnua umdpxouv PAAoTeC The pusAikic (CD13,CD33,CD117, , MPO)
TNG HovoKUTTapIKhG aeipdc (CD14, CD163, CD68, CD11C)



O€cia TTpopueAokutTapikn Acuxaipia- APL
t (15:17)(q22:q21), PML/RARar°s

« FAB: OMA-M3

« 2uvnOwcg epypavileTal oav emeiyov
nepioTaTikd (AETT)

 Oc¢parncia: ATRA

eH  Taxyratn  avayvuwpion  €voCc
XAPAKTNPIOTIKOU avooo@aivoTUTIIKoU
TIPOYiA UE KUTTAPOHETPIA POAG:

v KATeuBbUvel TV Hoplakn HEAETN yia
avalntnon Tou PML/RARa

vEmionelder tnv  évapfn  TnC
KataAAnAnc Oepanciac.

<+ Aev apkei n aveupeon CD34- HLA-DR-
pueAoPAaoTWV yia va XapakTnploTei Hia
OMA oav OTTA



O=EIA TIPOMYEAOKYTTAPIKH AEYXAIMIA- APL
t (15;17)(q22:q21), PML/RARaPs

Hypergranular type Microgranular type (APLv)

O - <
. 2 ~25%

—

‘ e
HLA-DR- CD133-CD34- - HLA-DR-/dim CD34-/+dim
- CD11a-CD11b-CD18- - CD11a-CD11b-CD18-
- CD15-/dim CD65-/dim -CD15-/dim CD65-/dim
+ CD45dim CD38dim - CD45+ CD38dim
- CD117-/dim - CD117-/+dim
-CD13+CD33++MPO++ ‘CD13+CD33++MPO++

-CD2+n/ka1 CD56+

XaunAa WBC YnAa WBC 50,000 - 200,000/uL




AvooopaivoTumiko TTpowiA Ofciac TTpopueAokutTapikng Acuxaipiac- OTTA (APL)
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Ofcia Muehoyeviic Acuxaipia
t (8:21)(q22:q22), AML1/ETOps

. FA B. AML-M2 2 © Ameri ;%Hiii. ciety of Hematclog'

« Tlapddeiyya Core Binding Factor
(CBF) Aeuxaipiac.

«  KaAn mtpoyvwon

« Euaio9noia o3 ToAAATTAOUC

d1adoxikoug  KUkAoug  high-dose
cytosine arabinoside.

* Avooo@aivoTuTtoG :

v 4 ’
vCD34+ CD13+ CD33-/dim+ MPO+ H ékppaon Tou CD19 pmopei

va cival acevng 101diTepa oTav

HLA-DR+ xpnoigomoigitai FITC.
vCD11a-CD18- v H avedpeon CD34+ CD13+
vCD19+ R/ ka1 CD56+ CD33- CD19+ empdAAel Thv

avixveuon MPO kai cyCD22.



OMA pe T (8:21)(q22:q22), AML1/ETOPes

OMA e avoooyaivoTumika
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O€cia MueAhoyevnc Acuxaigia
Inv(16)(p13:q22) / 1(16:16)(p13:q922), CBFp/MYH11

e FAB: OMA M4eo

« Core Binding Factor  (CBF)
Aguxaiyia.

« OCeia pueAopovoKUTTAPIKA Asuxaipia
HE avwpaAa hwaoivogiAd.

« KaAn mpoyvwon

* AvoooypaivoTuTtoG:

vCD34p+ CD117p+ CD13++ CD33++
MPO++ HLA-DR+

vCD15p+ CD11bp+ CD14p+ CD64+ CD4p+
vCD2+/-




O€cia Muehoyeving Acsuxaipia
Inv(16)(p13:q22) / +(16:16)(p13.q922), CBFp/MYH11

OMA pe avooogaivoTumika xapaktnploTika M4 kai ouvékgpaon CD2 (cytCD3-)
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Oeia Muehoyeving Aeuxaigia 1(9:11)(p22:923), MLLT3-MLL

OMA pe avogopaivoTurikd xXapaktnpioTika M4/M5 kai ouvékppaon NG2
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TToAuapiBpec peAETEC mpoomaOoUv va OUOXETIOOUV avoooWaivoTumiKa TpoWiA HE
OUYKEKPIHEVEC YEVETIKEC diatapaxEec

Acute Leukemia Haematologic 2003;)88:637-645 research paper b

Immunophenotypic findings in acute myeloid leukemia with FLT3
internal tandem duplication

Luz Munoz. Ana Aventin, Nevs Vicwamon, Jorpi Junch, Gemma Acesepo, Aucts Dominco, Marix Rozman, J Pro Torees, Mar Tormo,
Josep F. NompeDEy

HLA-DR- CD34- (CD56+CD123+CD133-)
+ Mop@oloyia + apvTiKog KapooTuIIOg

Leukemia Research 35 63-168

Immunophenotype of acute myeloid leukemia with NPM mutations: Prognostic
impact of the leukemic compartment size

» FLT3-ITD+

J. Nomdedeu?*, E. Bussaglia?, N. Villamor®, C. Martinez?, J. Esteve®, M. Tormo¢, C. Estivill?,
M.P. Queipo?, R. Guardia®, M. Carricondo?, M. Hoyos?, A. Llorente’, J. Juncag, M. Gallart",
A.Domingo', ]. Bargay!, M. Mascaré/, ].M. Moraleda¥, L. Florensa', .M. Ribera2, D. Gallardo®,
S. Brunet?, A. Aventin?, . Sierra?, on behalf of the Spanish CETLAM

CD34-CD117+ CD13+CD15+CD33++ » NPM1+
CD123+ HLA-DR+/-



H MPO otnv diayvwon kai Ta§ivopunon tng OA

MPO +

- M1
- M2
* APL bright

. M4

"« MBb dim

MPAL

(To pueAIkO oTOIXEIO)

MPO =

cytCD3-cytCD79a-cytCD22-CD19-

* MO

 MBa (povopAdoTeg -
TipopovoKUTTapa dim)

e M6 (uuchopAdoTec +)

* M7

« Baseophilic Leukemia

"+ Mast cell Leukemia

AUL
BDCN



AvVo00PaIVOTUTIKO TtpoWiA wou KaTeuBUvel Tnv Taivopnon tng OMA

W

Me SSC high
APL

CD34 - HLADR =

\

Me cup like
HopywoAoyia kai yeudo
Chediac kokkiwan

NPM1+ R /kai FLT3
ITD+

Me CD45-dim
M6, M7



NEOTTAAZMA ATTO BAAZTIKA TTAAZMATOKYTTAPOEIAH
AENAPITIKA KYTTAPA
(Blastic plasmacytoid dendritic cell neoplasm, BPDCN)

= TTaAa16Tepa ATav yvwaoTto aav CD4+/CDB6+ aipatodeppikd vedTAaopa aAAd oTnv
WHO,2008 evowpaTtwOnke ota veommAdopaTta HUEAIKAC TTpoéAeuonc.

v 2TAvio Kal emMOETIKO vedTTAAoua TTou elavileTal dpXIKd He €aTiec oTo Oéppa Kal
oTnv ouvéxela 01nO¢ei To TTEPIPEPIKO Aipa KAl TOV HUEAO.

v'O1 pAdoTeg Oev ekppalouv deikTeg €101koUg Kkdmolag oeipd¢  (lineage- : MPO-,
NSE-, cyCD3-, cyCD22-) oUTe Toug deikTeg awpoTntag CD34 kai CD117.

v ekppdlouv Touc dciktec CD4+ CDH6+ CD123++ HLA-DR++ BDCA-2
(CD303+) CD43+ TCL1+ CLA+ CD4BRA+

v'ouxva ouvekppdlouv CD7 kai CD33 kai oto 30% Twyv mepimTwoeswyv TdT evw
CD68 ekppdletal oto 50% TWV TEPIMTWOEWV.

v omdvia To CD56 cival apvnTikd aAAd auto dev amokAeiel Tnv didyvwan av
ekppdlovral To CD4+ CD123++TCL1+ kai civai lineage- evw av dev
TTAnpoUVTal Td KPITAPIA Ba TtpéTel va TaivopeiTal oTIC Acuxailiec adleukpivioTng
ocIpdg.

v omavia n 01nBnon pueAov TtponyeiTdl TNG EHPAVIONG Twy OEPHATIKWY adAAoIWTEWV.



BPDC AEPMATIKH BAABH

Side Scatter

Immature acute leukaemia/ “
y ) undetermined acute leukaemia

.- 2 2 3
CAmemtonda, Yo 10 10 10 1 10 10 10
| . pDCL CD3 FITC CD45BA FITC

@\

Immature acute leukaemia/ =
. » undetermined acute leukaemia
Scoring System 5
Markers Present Absent £
Profile:
CD4+CD56+/-CD11C' 1 BDCN excluded
MPO- cCD79a-cCD3-
=
CD123+/high 1 0 (CD123-/dim e
g.w =
BDCA-2 2 0 ne
o
BDCA-4 1 0 <
- 2 E
0 eo¥kire 2 : R 1 e




Blastic plasmacytoid dendritic cell neoplasm
HO 2008): Immunophenotypic features

(W

Tramsfomed SSUC

CDS PE

CDT PE

-

[ 4

v
"
-*‘r
*
L

-

ol .
4
a
)
B L i
.

vy ———"
“w * -

CD4J3 ParCPCy3.5

e
» -

Cy+-CD3 FITC

CDIN7 PE CDI23PE

CwMPOPE

i
o
HLA-DRFITC

TdT FITC

C D36 PE

D64 PE

CDIS PE

HIA-DR Per(CP

e “uiag s -
BDCA4 (CD304) PE

CD36 APC

e " w

CD1Ib FITC

CDsl FITC



O=EIEZ AEYXAIMIEZ AAIEYKPINIZTHZ ZEIPAZ
(Acute leukemias of Ambiguous lineage)

e 2 TAvieC Asuxaipieg mou meptAapupavouv

v'O€cia adiapopomointn Asuxaipia (Acute undifferenciated leukemia, AUL)
Ta Asuxaipikd KUTTApa dev ekppdlouv kavéva €101k OEikTn
01dYopoTIoinoNnNg MPOC CUYKEKPIHEVN aelpd.
(CD34+ HLA-DR+ CD38+/- lineage - )

v  Ofcia Aeuxaigia pe piktd @paivotumo ( Mixed phenotype acute leukemia,
MPAL): Tta Acuxaipgika KUTTApa ekppdlouv OciKTEC TEPIOTOTEPWY TNC Hidg
oclpd¢ (HUeAIkKN+B-Aeppikn, pUeAIKA+T-Aep@IkA, HUEAIKA+B-AeppIikn+T-Acp@ikn)
Kdl UTTopEi va eivai

« AikAwvikéc : dUo ol TTEPIoodTEPOI PAAOTIKOI TTANBUOHOI aTtd dIaPOoPETIKEC
OcIpEC

« Aipaivotumnikég évag PAAOTIKOC TTANBUoPOC TTou ekppdlel BeikTeC amd
O1dPOPETIKEC ocIpéEC oTOo 010 KUTTAPO



O=EIEZ AEYXAIMIEZ ME MIKTO ZAINOTYTIO - MPAL

Acute undifferentiated leukemia

Mixed phenotype acute leukemia with t(9;22)(q34:q11.2); BCR-ABL1
Mixed phenotype acute leukemia with t(v;11g23); MLL rearranged

Mixed phenotype acute leukemia, B-myeloid, NOS

Mixed phenotype acute leukemia, T-myeloid, NOS

Provisional entity: natural killer (NK) cell ymphoblastic leukemialymphoma

* Ocia Acuxaipia pe HIKTO @aivotumo kai 1(9:22)(q34:q11.2); BCR-ABL1

v 2TIC TTEPITOOTEPEC TEPITITWOAEIC ol PAAOTEC TTANPOUV TA KPITAPIA Yid ThV HUEAIKA
Kal TV B Aep@IKA 0c1pd KAl oTtaviwTePa yid Thv HUEAIKA Kal T Aep@iki oeipd.

* Ofcia Aecuxaipia pe HiIkTO @aivotumo kai t(v;11q23); MLL rearranged

v 2TIC TTEPICOOTEPEC TEPITITWOEIC TTAPATNPEITAlI IHOPYIKOC PAACTIKOC TTANBUOHAG
pe PAdote¢ mou poialouv pe povopAdotec kai PAdotec mou poidlouv e
AeppopAdoTec. Mmopei opwce va poidlouv kai e adiapopotmointoug PAAoTEC.

v'oi AgpgpopAdoTtec civar CD19+ CD10- CD22-/dim CD79a -/dim CD15+ evw ol
pHovopAdoTtec ekppdlouv OeiKTEC ThC HOVOKUTTAPIKAG ocipdc CD14, CD64, CD11b,
lysozyme, CD36.

v'n xpnhoipgomoinon Tou 7,1 MoAb Tmou ouvdéectar pe To NG2 opdAoyo Tou
ekppdCeTtal otoug PAdoteg Twv OMA pe 11923 PponBder otnv Tautomoinon Tng
oTtaviag auTAG Asuxaipiacg.



O=EIEZ AEYXAIMIEZ ME MIKTO ZAINOTYTIO - MPAL

2tnv  WHO, 2008 amoteAouv Eexwpiotn  opada veomAdoHaTwyV HUEAIKAC
npoéAeuonc mou weplAapPavel TIC waAaiotepa TaivoHoUHEVEC oUH@wvA HE TO
EGIL scoring system oav Aigaivotumikég (BAL) kai AikAwvikég Acsuxaipieg

EGIL-Revised scoring system 1998

points B-lineage T-lineage Myeloid lineage
2 CD79a CD3 (memb/cyt) anti-MPO
cyt IgM anti-TCR a/f8
cyt CD22 anti-TCR y/®
1 CD19 CD2 CD117 (c-kit)
CD10 CD5 CD13
CD20 CD8 CD33
CD10 CD65
0.5 TdT TdT CD14
CD24 CD7 CD15
CDla CD64

BAL is defined when the score is over 2 for both the myeloid
and the lymphoid lineage



O=EIEZ AEYXAIMIEZ ME MIKTO ZAINOTYTIO - MPAL

Ta KpiITApIa moU damdaiTeiTal va wAnpouvtal yia va xapakrtnhpiotei pia OA oav
Otcia Acuxaipia pe MikTo Eaivotumo (MPAL) civai oAU mio avoTtnpd Kai
Ppacifovral Kupiwg OoTOV AvoooWaivoTUTo

Table 9. Requirements for assigning more than one lineage to a
single blast population in mixed phenotype acute leukemia (MPAL)

Myeloid lineage
Myeloperoxidase (flow cytometry, immunohistochemistry, or cytochemistry)
ar
Monocytic differentiation (at least 2 of the following: nonspecific esterase, CD11c,
CD14, CD&4, lysozyme)
T lineage
Cytoplasmic CD3 (flow cytometry with antibodies to CD3 epsilon chain;
immunohistochemistry using polyclonal anti-CD3 antibody may detect CD3 zeta
chain, which is not T cell-specific)
or
Surface CD3 (rare in mixed phenotype acute leukemia)
B lineage (multiple antigens required)
Strong CD19 with at least 1 of the following strongly expressed: CD79a, cytoplasmic
cDz22, CD10
ar
Weak CD19 with at least 2 of the following strongly expressed: CD79a, cytoplasmic
cDz22, CD10



O=EIEXZ AEYXAIMIEZ ME MIKTO ZAINOTYTIO - MPAL
H nolvypopatikn KP anapattnty yua v dtayvwon twv MPAL
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Ofcia Acuxaipia pe MikTo Baivotumo (MueAikn +T Acspgpikn) - MPAL (M+T)
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Otceia Acuxaipia pe MikTo Eaivotumo (MovokutTapikn +B AepH@ikni)
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Ac mpooraOnooupe va spappoooupe Ta Kpithpia tng WHO, 2008
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OMA pe ékppaon B kai T deiktwv ?
MPAL (MueAikn+B)? MPAL (MueAikn+T) ?
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‘EkOeon anoteAéopartoc oc pia OA

= Ovoparemwvupo, nAikia, @UAo Tou aoBevolc, npepopnvia wapaAaPnc Tou deiyparog
= Eidoc¢ dciypatoc (HUEAOC, TePIPEPIKO aipa KAT),Xpovikn oTiyun (diayvwon, wapakoAouOnon)

= TTAnpowopicc amd TO 10TOPIKO, TNV KAIVIKA £1KOvVA, ThV Hop@oAoyid , TIC UTOAOITTEC
epyaotnpiakéc e€etaocic ( av €xouv doOci)

= TTAnpogopicc yia Tnv akepaidoTnta, TNV oUOTAONn Kal Thv PIWCIHOTNTA TWV KUTTAPWY TOU
dciyparog

* TTooooTd % Twv PAAOTWY 0TO OUVOAO TWV EHUTUPAVWY KUTTAPWY Tou deiyHaTog
= Avagopd Twv deIKTWY Tou ekppalel o maBoAoyiko¢c wANBUOHOC

v Avagpépovtal mpwTta o1 OcikTeC mou XxapakTthpiCouv TNV O€lpd KAl To 0OTadio
diapopomoinong Kai wpigavong Tou PAaoTikoU wAnBuopoU, o1 deiktee awpotntac (av
ekppalovral) kai TéAo¢ av ekgppalovrar OcikTeC amd dAAAn ocipd R OeiKTEC ToU
oxeTilovral Je OUYKEKPIHEVN YEVETIKA diaTtapaxn N HE Thv mpoyvwon.

v Oa mpénel va avapépeTal N évraon Tng ékppaong Twv deiktwyv (dim, bright) kabug
kal av ekppalovral aTto guvoAo N ot éva pépog Twv PAaoTwv (partial)

" 270 ouunépaocpa mpEweEl va avaypagetal wwe Xapaktnpiletal avooogaivotumika n OA , To
otadio diapopomoinonc kard WHO n/kar  kata FAB (mx OMA xwpic wpipavon/M1) ,
wAnpowopiec yia Tnv KarelBuvon TnG HoplakNG HeAéETNG kKai Ta LAIP pe ta omoia Oa
avalntnOei n MRD karta tnv mapakoAoUOnon.



Leukemia Stem Cells (LSC) otnv OMA

APKETEC HEAETEC Ta TeAeuTaia xpovia amodeikvUouv 0TI oxedov ae kaBe OMA péoa otov PAAOTIKO
TTANBUOpO UTtdpXel, £0TW Kal o€ TTOAU HIKpO apiBud, évag umomAnBuopog LSC ( CD34+CD38-lin-)
OTOV OTT0i0 PpaiveTadl va opeiAeTdl N avToxh oThv XnueloOepameia Kal wg ek ToUTOU N UTTOTPOTIH
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Cancer Aciktec LSC : €D34+CD38-CD123+CD25+ CLL-1+_.2?

stem cell

H avayvwpion kai gétpnon Twv LSC otov avooowaivotumo TnG didyvwong pmopei va oupPaiAcei
v ornv mpoyvwon (aoBeveic pe LSC < 3,5% Twv CD34+ éxouv kaAUtepo RFS)
v otnv avixveuon MRD katda tnv mapakoAoUOnon

v oTnv epappoyn LSC otoxeupévng Oepaneiag



PANEL ATATNQZHZ THZ OMA

= Screening panel apxika
= EupyU panel oTnv ouvéxeia

= AcikTeC yia avayvwpion XapaKTnPIoTIKWY avoooWdivOTUTIKWY
TPOWiA

v AQyn ypnyopwv OepaneUTIKWY AdTTOPATEWY
v kaBodnynon HoplakNG HEAETNC
v wpoyvwon

v gemiAoyn KATAAANANG OepameUTIKAC OTPATNYIKNAG

= Agiktee yia Tnv avayvwpion, ewiAoyR Kail kataypagn Twv
kataAMnAwv  LAIP vyia Tnv mapakoAolOnon  TNG
amwoTeEAEOHATIKOTNTAC TG Ocpaneiac kai Tnv avixveuon MRD

= EKTignon TN éKkppaonc OEIKTWV moU amoTeAOUV OepameuTikoUC
otoxoug (targeted therapy).



ATATNQZH OMA/MPAL

= TTpoooxn oTov umoAoyiopd % PAAocTWV AOyw TNC ETEPOYEVEIAC TOU
PAaoTikoU wAnBuopou

= O1 pAaotec Tng OMA umopei va pnv ekppalouv deikTeC awpoTnNTAC
(CD34-CD117-HLADR-)

= H ékppaon T deiktwv oc €vav PAaocTikd wAnBuouo MPO+ emiPpaAAel Tnv
avixveuon cytCD3 via va arogacioTei av npokeital yia OMA pe éktonn
ékppaon T deikTwv | MPAL (MuegAikn+T)

= H ékppaon B dcikTtwv oe €vav PAacTikO wAnBuopo MPO+ eripaAAel Tnv
avixveuon cytCD79a kai cytCD22 yia va amopaocioTei av npoKeITal yid
OMA pe éktomn €kppaon B deiktwyv 1 MPAL (MueAikn+B)

= ‘Evac PAaoTikoc wAnBuopoc MPO- pmopei va aviKkel oTnv HUEAIKA ocipd
av dev ekpalel 101koU¢ dcikTec TN T N B oceipac

= ‘Evag pAaoTikog wAnBuopog MPO- povokutTapikoi deikTeg-cytCD3-
CD19-cytCD22-cytCD79a- emiPpaArAer Thv avixveuon SeIkTWvV ThG €puBpag
Kal peyakapuoPAaoTIKNG o€lpdc , OeIKTWY wou XapakTnpilouv Ta PacedowiAa
Kal HAoTOKUTTApd KaOwc¢ Kal Tou avoooWdaivoTumikoU mpo@iA mwou
xapaktnpilei o BPDCN mpokeigévou va xapakrtnpiotei TeAika AUL



