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I MONOCYTE PARTITIONING: THE MONOCYTE ASSAY

Relative quantification of the monocyte subsets in the peripheral blood
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I MONOCYTE PARTITIONING: THE MONOCYTE ASSAY

Relative quantification of the monocyte subsets in the peripheral blood

10°
102-5

10"

cMo
CLASSICAL
MONOCYTES
CD14*+*CD16-

100

CD14 ZIEGLER-HEITBROCK et al, Blood 2010
WONG et al, Blood 2011



I MONOCYTE PARTITIONING: THE MONOCYTE ASSAY

Relative quantification of the monocyte subsets in the peripheral blood
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MONOCYTE PARTITIONING: THE MONOCYTE ASSAY

Relative quantification of the monocyte subsets in the peripheral blood
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I MONOCYTE PARTITIONING: THE MONOCYTE ASSAY

Relative quantification of the monocyte subsets in the peripheral blood
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TARFI et al, Haematologica 2019



MONOCYTE PARTITIONING: THE MONOCYTE ASSAY

[ Classical monocytes

[] Marrow proliferating pool [ Intermediate monocytes
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PATEL et al, J Ex Med 2017



I MONOCYTE PARTITIONING: THE MONOCYTE ASSAY

EXCLUSION GATING STRATEGY MANDATORY
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I MONOCYTE PARTITIONING: THE MONOCYTE ASSAY

EXCLUSION GATING STRATEGY MANDATORY
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I RELATIVE ACCUMULATION OF cMO IN CMML
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I RELATIVE ACCUMULATION OF cMO IN CMML
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I RELATIVE ACCUMULATION OF cMO IN CMML

IS INDEPENDENT OF

* the absolute count of circulating monocytes
* the cytogenetic or mutational background
" the proliferative vs dysplastic status

= the CMML subtype (CMML-1 vs CMML-2)

SELIMOGLU-BUET, WAGNER-BALLON et al, Blood 2015
EUROPEAN PATENT



I RELATIVE ACCUMULATION OF cMO IN CMML

IS INDEPENDENT OF IS STABLE OVER TIME

* the absolute count of circulating monocytes

* the cytogenetic or mutational background

©
i

o
i

" the proliferative vs dysplastic status

cMO (% of total monocytes)

80+—T—7——T——————
0 3 6 9 1215 18 21 24 27

Months
21 untreated CMML patients

= the CMML subtype (CMML-1 vs CMML-2)

SELIMOGLU-BUET, WAGNER-BALLON et al, Blood 2015
EUROPEAN PATENT



I RELATIVE ACCUMULATION OF cMO IN CMML

CAN BE REVERTED BY HYPOMETHYLATING AGENTS
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c¢MO (% total monocytes)
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I MULTICENTER VALIDATION OF THE MONOCYTE ASSAY
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I NEW CLASSIFICATIONS

WHO
2022

Essential criteria

1

4.

Persistent absolute (>0.5 x 10°/L) and relative (>10%) peripheral
blood monocytosis.

. Blasts constitute <20% of the cells in the peripheral blood and bone

marrow.?

. Not meeting diagnostic criteria of chronic myeloid leukaemia or

other myeloproliferative neoplasms.b

Not meeting diagnostic criteria of myeloid/lymphoid neoplasms
with tyrosine kinase gene fusions (PDGFRA, PDGRB, FGFR1, or JAK2).C

ICC
2022

Monocytosis defined as monocytes = 0.5 x 10%/L and = 10% of
the WBC

Cytopenia (thresholds same as MDS)*

Blasts (including promonocytes) < 20% of the cells in blood and
bone marrow

Presence of clonality: abnormal cytogenetics and/or presence of at
least one myeloid neoplasm associated mutation of at least
10% allele frequencyt

In cases without evidence of clonality,
monocytes = 1.0 X 10°/L and > 10% of the WBC, and

increased blasts (including promonocytes),t or morphologic
dysplasia, or

an abnormal immunophenotype consistent with CMML would be
required for its diagnosis.

Desirable criteria
1.
2.
3

Dysplasia involving >1 myeloid lineages.
Acquired clonal cytogenetic or molecular abnormality.®
Abnormal partitioning of peripheral blood monocyte subsets

Bone marrow examination with morphologic findings consistent
with CMML (hypercellularity due to a myeloid proliferation often
with increased monocytes), and lacking diagnostic features of
acute myeloid leukemia, MPN or other conditions associated
with monocytosis§

No BCR::ABL1 or genetic abnormalities of myeloid/lymphoid
neoplasms with eosinophilia and tyrosine kinase gene fusions
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BEST PRACTICE CLINICAL CYTOMETRY R%%18 5 '¢

Technical, gating and interpretation recommendations for the
partitioning of circulating monocyte subsets assessed by flow
cytometry
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TECHNICAL PROTOCOL * s cytHem M

®°e¢

* EDTA whole blood samples

= Antibodies NAVIOS & DxFLEX BD FACSCanto Il & FACSLyric
(Beckman Coulter) (BD Biosciences)
CD7
+
CD45 and/or CD2 CD56 CD24 CD16 ‘ CD14 * slan
Rough gating Exclusion of Exclusion Exclusion of F.me-

T cells and tuning of

Role of of NK  granulocytes : - -
monocytes most of NK cells and B cells neutrophil
y cells exclusion

Partitioning of monocyte subsets



TECHNICAL PROTOCOL ® > cytHem VNN

o ° ¢
A BECKMAN am,
&7 COULTER \\e/ BD
Samples Samples
200 ul of whole blood EDTA (sample dilution may be needed to adjust WBC to 10 x10°%/1)
Antibodies Antibodies
Fluorochrome FITC PE PerCP5.5 PC7 APC BV421 V500
Antibody slan CD24 CD36 CD14 cD7 CD16 CD45 Antibody slan CD24 CD7 CD14 CD56 CD16 CD45
Clone M-DC8 ALB9 N901 RMO52 8H8.1 3G8 J33 Clone M-DC8 ML5 M-T701  mMOP9s62698  NCANM16.2 3G8 HI30
Volume 2yl 20 ul 5ul 5l 5yl 10 pl 5yl Volume 2l 20 ul 5l 5yl 5l 5l 5l
Lysis Lysis
1ml of Versalyse with 25 pl of undiluted IOTest 3 10X* Fixative Solution 1 ml of Pharmlyse
20 minutes incubation at room temperature, with protection from light
Acquisition on cytometer at once without washing procedure

TARFI et al, Cyt PartB 2024



I EXCLUSION GATING STRATEGY ‘:C}V,tﬂem
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EXCLUSION GATING STRATEGY
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EXCLUSION GATING STRATEGY ':*Cﬁ(/tHem
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XCLUSION GATING STRATEGY
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XCLUSION GATING STRATEGY
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I EXCLUSION GATING STRATEGY ':Cfv,t'ﬂem
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I TECHNICAL PITFALLS (1)

A few recommendations

= Use 200 ul of whole peripheral blood

* Be cautious of high leukocytosis = CD16 +++

* Choose your exclusion antibody panel

(exclusion of NK cells and immature granulocytes +++)

Avoid any positive gating based
on monocyte marker expression!

CD16

CD14



TECHNICAL PITFALLS (2) Process samples within

CELLS: 449 323

M ¢
10" e AT

10°4 8004

TARFI et al, Cyt PartB 2024



| TECHNICAL PITFALLS (3)

Without washing After washing

sl o

Avoid washing procedure

Without washing After washing
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10%+ \m % 10%; |@] @ —
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e 0—. ©
(] 10° 10' 10 10° 0 100 0" 102 108 A
S G

CD14
TARFI et al, Cyt PartB 2024



I TECHNICAL PITFALLS (4)

Acquire 210,000 cMo events

N

S—

BLIND CENTRALIZED
RE-ANALYSIS OF 319
FILES (FIVE CENTERS)

MK

NAVIOS™

(Beckman-Coulter)

10+ : : 1000000+ 245 files
: MO3 : 1,73%
1 o o " r=0,94
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ms? E v R
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c D“gg
5 i TR o
3 10000- S — il
o o oS30
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Example of a divergent case Excellent agreement

TARFI, HARRIVEL et al, BCJ, 2018



I GATING PITFALLS (1)

Gate roughly the monocytes
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I GATING PITFALLS (2)

Be careful not to exclude CD56+ monocytes or CD16+ monocytes
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GATING PITFALLS (3)

Be careful to exclude correctly immature granulocytes
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GATING PITFALLS

[MONO BIS]
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I GATING PITFALLS (5)

Use contour plot representation Check the sum of the 3 subsets

- should be = 99.5%!
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INTERPRETATION PITFALLS (1)

False @

- " = Recovery from bone marrow aplasia

e] cMO>94%

8 hours  Post endotoxin

o1 o1

Yy Ty ey s eI R R =

0 0
72 hours ~ Tdays Postendotoxin

CD16

PATEL, ZHANG et al, ] Exp Med 2017



I INTERPRETATION PITFALLS (1)

CD16

False @

w] cMO>94%

* Treatment by corticosteroids and IV
immunoglobulins

Before treatment
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¢

107

101_

1074

FINGERLE-ROWSON et al, Clin Exp Imm 1998
SIEDLAR et al, Clin Immunol 2011
TJON et al, Clin Immunol 2012
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VOLLE*, TARFI*, Unpublished data, ASH 2023, Poster



INTERPRETATION PITFALLS (1)

False @

= Severe cases of COVID-19

CD16

SILVIN et al, Cell 2020



I INTERPRETATION PITFALLS (2)

False 6

cM0<94%

Control

1o

= CMML with inflammatory state
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Inflammatory CMML

107

10P -

R R |
17

10

1

17

10 5
107 4

107 5

10°-

S r.f, '

e T
10 10 1 1

SELIMOGLU-BUET, BADAOUI et al, Blood 2017



INTERPRETATION PITFALLS (2)

CD16

False @ = CMML with inflammatory state

CD14

“Bulbous” aspect profile

P % iMo

A cMo <94%

Associated inflammatory state
in 16 to 20% of CMML

SELIMOGLU-BUET, BADAOUI et al, Blood 2017



INTERPRETATION PITFALLS (2)

False é = CMML with inflammatory state

“Bulbous” aspect profile
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I SLAN IS A MARKER OF A FRACTION OF NCMO
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SLAN MARKER LABELS ABOUT 50% OF NCMO

TARFI, BADAOUI et al, Haematologica 2019



RELATIVE 9% OF SLANT NCMO IN CMML PATIENTS

Example of typical CMML

Relative accumulation of cMo Mo
" ncivio: iMo: slan* ncMo:
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0 o
2 70 O,
d
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2 60 -
50

Control Reactive @ CMML
n=72 monocytosis n=55
n=26

CRP : 68,3 + 80,5 mg/I

TARFI, BADAOUI et al, Haematologica 2019



RELATIVE 9% OF SLANT NCMO IN CMML PATIENTS

Relative accumulation of cMo
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TARFI, BADAOUI et al, Haematologica 2019



I RELATIVE %0 OF SLAN*™ NCMO IN CMML PATIENTS

Relative accumulation of cMo Relative diminution of slan™ ncMo
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TARFI, BADAOUI et al, Haematologica 2019



I THE RELATIVE DECREASE IN SLAN* NCMO <1.7%

IS STABLE OVER TIME

100 7

Pourcentage relatif de MO3
slan+

10 -

0.1 4

0.01 -

0 1 2 3 4 5 6 7 8

Temps (mois)

Untreated CMML patients

TARFI, BADAOUI et al, Haematologica 2019



I THE RELATIVE DECREASE IN SLAN* NCMO <1.7%

CAN BE REVERTED BY HYPOMETHYLATING AGENTS

ncMO slan+
1 0.8%
Diagnosis A
9 cMO / \
“1 96.79% | [ ]
ncMO slan+
2.8%
HMA

TARFI, BADAOUI et al, Haematologica 2019



MONOCYTE ASSAY on peripheral blood

YES In favor of
cMo 294%? CMML diagnosis

ALGORITHM FOR
CMML DIAGNOSIS

Monocytosis > 0.5 x 10°/L and 10% WBCs

analysis of PB monocytes

nocytes > 94%— Likely CMML

No

onocytes < 1.7% = Likely CMML

TARFI, BADAOUI et al, Haematologica 2019
TARFI, KERN et al, Cyt PartB 2024

No: Alternative diagnosis




MONOCYTE ASSAY on peripheral blood

!

cMo 294%?

In favor of
CMML diagnosis

ncMo slan*
<1.7%7?

ALGORITHM FOR
CMML DIAGNOSIS

YES

Bulbous aspect?

Monocytosis > 0.5 x 10°/L and 10% WBCs

In favor of
CMML diagnosis

analysis of PB monocytes

associated with an
inflammatory state

nocytes > 94%— Likely CMML

No

onocytes < 1.7% = Likely CMML

TARFI, BADAOUI et al, Haematologica 2019
TARFI, KERN et al, Cyt PartB 2024

No: Alternative diagnosis




MONOCYTE ASSAY on peripheral blood

!

cMo 294%?

In favor of
CMML diagnosis

ncMo slan*
<1.7%7?

ALGORITHM FOR
CMML DIAGNOSIS

YES
Bulbous aspect?

Monocytosis > 0.5 x 10°/L and 10% WBCs

Unlikely CMML In favor of
diagnosis CMML diagnosis

nalysis of PB monocytes

associated with an
inflammatory state

nocytes > 94%— Likely CMML

No

onocytes < 1.7% = Likely CMML

TARFI, BADAOUI et al, Haematologica 2019
TARFI, KERN et al, Cyt PartB 2024

No: Alternative diagnosis




I INTERPRETATION PITFALLS (2)

CD16

False e

cM0<94%

Before AZA

After AZA

MO3:0.63%  MOZ: 1.88%

Mo1:97.00% | IENE

MO3 : 6.53% MOZ : 6.21%

CD14

* Treatment by hypomethylating agents

_ Be careful to therapy when interpreting
&b monocyte subset partitioning

particularly for MDS patients!

SELIMOGLU-BUET, BADAOUI et al, Blood 2017



TAKE-HOME MESSAGES ® > cytHem I
® ° ¢

" Acquire at least 10,000 cMo events (200 pL of whole blood)
= Be careful to exclude neutrophils & NK cells +++ (exclusion antibody panel)

= Use a lyse-no-wash protocol

= Be aware of false positive and false negative cases: check treatment, clinical

history, inflammatory state before interpretation

* Our final recommendation: add slan marker to your panel

= on going study within ELN iMDS Flow group L2 iMDS Flow-

European
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