C\Y/tHem JAG'2026 ®e

s St S '~, e 9 . _° ®
ST 'S [N T-MALD s s e
& "b e ‘ - . d | S e = 4‘- . [ ] .

“1"~ Together

28 ET 29 MAI av centre pes coneris

Immunophénotypage des LALB au
diagnostic et en suivi MRD a ’ere de
’immunothérapie

Adriana PLESA , CHU Lyon, France

Saint-Malo , 29 Juin 2026




.luurnéjguadln;:iq:llzigyﬂ-lem Expérience du ST'C 06 MRD des LAL

Business center du Laho, PARIS

Womiee de celhies
leccémiaues.
. ® Ui do tlesction
. - = = P — P i |- soox
‘ | I ] able 2 able 3 R et paaiger [
C tHem LA L B-ALL Leukemia Assoriated Immunaphenofypes (LAIF) T-ALL leukemia Associated Immunophensiypes (LAIP) NORONE s \ / e
!il . ol NN \/
L LAIF axpressian Frequency of e " /
F ' . type Markers expressson (%) LAIP expression | i \
& @ Overexpressed  CDSB++ 63 fype Markers o A
- CDLO+ + 49 Immature TdT

CD34+ + Romogensaus 49 COS 4 fcCO3+C03 0 nl

s sa CO123++ a7 Cods 51 » e
Activités du groupe CytHem LAL Underenpressed  CDA5- 1 dim o3

CD38+dim ar CDla 50 " =

m 13 Overexpressad cogg 58 7 I
49 co? 42
Un update Asyrichrangous 10 CDd -+ +1CD8+ 26 »
CD20-/C010- 10 Lindesex; il CO2 reg 23
Crosslineage col CD15+/C033 22 Asymchronous [# i3] 37 . bl
Hépitaux | QP H GO +CD5+ [ Crasslineage My (13, 15,33, 1115 (s}
doarseiie | VT E Hbpital Necker sabelle Arnoux / Adriana Plesa
Enfants malodes
AR-HE Marie Loosveld / Ludovic Lhermitte

s | i
Pt Sk e

CytHem LAL : Le Projet MRD des LAL

0 MRD: Facteur pronostique le plus puissant : association trés signiticative entre la réponse au traitement [MRD) et |3 survie
13
- . o T3 3 ‘ -
> juin 2024 - sonm: [ S — ) s st et
® o N
1094
Lancement du groupe LAL I3 58 8
LR o =
N =485 3
Présentation du projet pos<oR{ | o @ | |/gmo : : uo .
Axe Maladie Résiduelle il I S : '
364 9 »
Axe diagnostique T . + 100 107 100 W0 B L 3 PR e h
;' v§ MFC o

Lower Limit Of Quantification
LLOQ=40/N*100
N=nombre d’événements totaux vivants, en excluant I'’érythropoiése

Limit Of Detection
LOD=10/N*100



Diagnostic des LAL-T

Diagnostic de LAL-T : affiliation au lignage T

Comment classer une LAL-T en 2024 : « tips & tricks »

Table 13. Lineage assignment criteria for mixed-phenotype acute leukaemia.

B lineage
CD19 strong®
or,

(D19 weak®

T lineage

(D3 (cytoplasmic or surface)®

Myeloid lineage
Myeloperoxidase
or,

Monocytic differentiation

Criterion

1 or more also strongly expressed: CD10, CD22, or CD79a°

2 or more also strongly expressed: CD10, CD22, or CD79a°

Intensity in part exceeds 50% of mature T-cells level by flow cytometry
or,
Immunocytochemistry positive with non-zeta chain reagent

Intensity in part exceeds 50% of mature neutrophil level

2 or more expressed: Non-specific esterase, CD11¢, CD14, CD64 or lysozyme

®CD19 intensity in part exceeds 50% of normal B cell progenitor by flow cytometry.
®CD19 intensity does not exceed 50% of normal B cell progenitor by flow cytometry.
“Provided T lineage not under consideration, otherwise cannot use CD79%a.

“Using anti-CD3 epsilon chain antibody.

Alaggio, Leukemia 2022
WHO-HAEMRS, part B, p.203

Classification

Pertinence

Le point de
vue de
Mecker

ETP [Earty T-cell progenitor)
CDa- et CD8- et COSdim/neg
& <75%des blastes
ET
Expressicn z1 marqueur myelcide ou
souche
My : €013, CD33, CO11b etfou CDE5
Stem : CD117, CD34, HLA-DR
W 225% des biostes
NOS [Not Otherwise Spedified
Me remglit pas les critéres ETP {ou near-
ETP [voir page suivantz]]

oualification diagnostique requise par
WHOZ2023 (WHO-HAEMS)

En 2024, |2 phénotypage est central pour
- le dizgnostic des LAL-T [oyCD3+) et
- la classification [ETP/MNOS)

Intérét au diagnostic et a la rechute
Indispensable 3 rapporter: ETP vs NOS

Pro-T-ALL m} co7+

Pre-T-ALL [TH) CD2+etfou CD5+ etfou COE+
Cortical-T-aLL  {TI) CDi1a+

Mature-T-ALL  (TIV] TCRoxf+ ou TCRyG+ (surface)

Aucun intérét diagnostic en 2023
“In the past, immunophenotypic features that define
maturational steges of T cells in the thymus were
applied to T-ALL in efforts to identify prognostically
important subtypes, but such clossifications feg, pro-
T, pre-T, cortical T, and mature T-ALL) proved to be
clinically unhelpful” E. Coustan-5Smith, Blood 2023

Aucun intérét diagnostique mais certainement un
intérét 3 la rechute. La connaissance du stade darrét
de maturation est importante pour I"orentation vers
des thérapies ciblées

ME : PEGIL est une trés mawvaise classification du
stade d'arrét de maturation mais a I'avantage d'étre
connue de tous (diniciens & biclogistes) et de
comporter les marqueurs les plus importants.

Il est essentiel de rendre selon WHO-HAEMRS, et il reste utile de classer selon 'EGIL.

Exemiples de Rendu préconise:

Exemple 1 Phénotype de LAL-T ETP selon WHO et Tl salon EGIL.
Exemple 2: Phénotype de LAL-T MOS selon WHO et TIN selon ESIL

ATTENTION : contrairement a Fidée reque, le phénotype WHO-HAEMS et EGIL ne se superposent
pas nécessairement. |l est possible de retrouver occasionnellement un phénotype ETP selon WHO
et non-Tl selon EGIL. Exemple: LAL-T ETP selon WHO-HAEMS et LAL-T TIV w6 selon EGIL
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Naked antibodies and antibody-drug conjugates: targeted Cytotoxic T-cell
therapy for childhood acute lymphoblastic leukemia
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Flow cytometric assessment for minimal/measurable residual
disease in B lymphoblastic leukemia/lymphoma in the era of

immunotherapy
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FIGURE 3 CD19 negative relapse post CD19-directed CAR-T cells. (a) Row 1: All plots show CD19-positive cells. Plots illustrate leukemic
blasts (red) present in a patient with relapsed/refractory B-lymphoblastic leukemia, present in a background of left shifted hematogones (green).

T

CD20 FITC

CD45 APC-H7

CD38 PerCP-Cy55

CD10 PE

The abnormal blasts comprise ~7% of the white blood cells and demonstrate aberrant expression of CD10 (bright), CD20, CD38 (mildly

decreased), and CD58 (increased). (b) Row 2: All plots show mononuclear cells. Although no CD19-positive cells are evident, an abnormal blast

population is evident (0.25% of the white blood cells) that lacks CD19 but expresses B cell antigens CD20 and CD22 and shares the

immunophenotypic abnormalities seen in this patient prior to therapy. The findings represent a CD19 negative relapse. [Color figure can be

viewed at wileyonlinelibrary.com)
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FIGURE 7 Alternative gating strategy to identify B cells after immunotherapies targeting different B cell markers. (a) Only few B cells are

identified using CD19 gating. Red dots represent immature B cells with an aberrant immunophenotype suspicious for MRD. (b) There are more B
cells identified by CD22 and CD24 gating than by CD19 gating. The subset colored red represents abnormal immature B cells with an
immunophenotype similar to that seen in A. (c) Gating with CD10 generates a much larger population of abnormal immature B cells (colored red)
with an immunophenotype similar to that seen in A and B. [Color figure can be viewed at wileyonlinelibrary.com]

Adapted gating strategy based on most robust LAIP : CD34, CD38, CD10, CD22, CD24
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CD72 is a pan-tumor antigen associated to pediatric acute
leukemia
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TABLE1 CD72 expression by flow cytometry in BCP-ALL samples collected at diagnosis and relapse, as defined according to the AIEOP-

BFM and WHO classifications [6, 11].

Diagnosis
CD72 expression CD72 expression according
according to WHO to AIEOP-BFM n %
Total 139
Strong Bright 105 76
Medium 8 6
Heterogeneous 21 15
PP2 0 0
Weak DIM 2 1
PP1 0 0
Negative Negative 3 2

Note: PP2, partial positive 2; PP1, partial positive 1.

Total 495 pathological pediatric BM aspirates, including:
215 (BCP-ALL), 156 (AMLs), 88 T-lineage ALLs or LBL,

Relapse Total

n % n %
76 215

53 70 158 73
7 9 15 7
11 15 32 15
0 0 0 0
4 5 6 3
0 0 0 0
1 1 4 2

13 B-lineage lymphoblastic lymphomas , 9 MDS (5%-9% blasts on BM: MDS-IB1) and 14

nonhematopoietic solid tumors infiltrating BM.

4

- CD72is highly expressed in almost all BCP-ALL and the majority of AML at

diagnosis, including BCP-ALL cases characterized by CD19 loss.
- support a potential role for advanced diagnostics and novel immunotherapy

approaches, providing a pan-ALL and AML target.

RESEARCH ARTICLE

Surface Proteomics Reveals CD72 as a Target
for In Vitro-Evolved Nanobody-Based CAR-T
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CD72 when CD19 is lost good to integrate into MRD BCP-
ALL panel design (up-regulated in KMT2A/MLL
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TABLE 1 15-color BMRD panel for post anti-CD19 immunotherapy samples.
Fluorochrome BUV395 BV786 BV711 BV650 BV605 BV510 Bv421
Markers CcD19 CD 38 CD33 HLADR CD86 CD20 CD123
Clone HIB19 HIT2 WM53 G46-6 2331 (FUN-1) 2H7 9F5

FITC PE
CD304 cD22
BDCA2 REA340

PE-CF594 PC5.5
CD73 CD24
AD2 ALB9

PC7 APC APC-AF700
CD10 CD34 CD45
ALB1 581 J33
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Panels standardisation in 4 Platforms : CANTO/NAVIOS/LYRIC/DxFlex (8c/10c/12c/13c) Wz ALL
Ongoing Test -1st Test Lyon Spectral-BD Discover/Cytek “1"~ Together
Panels BCP-ALL: accoarding to STIC and A2G ( Backbone commun STIC06 & add Marqueurs A2G)

WebTeam FlowA2G 8-1-2025
Panel BCP-ALL Blina MRD

HARMONISATION OF PRE-ANALYTICAL 526 France BCP blina ALL 2025 Backbon “core markers" PR
SAMPLE PROCESSING
Bulk Lysis NH4CI/ Staining/Wash/
ACQUISItlon Of minimum 800’000 -1 000 Ooocells Tubes FITC PE PerCpCy5.5 PC7 BV421 V500 BV605 BV711 BV786
10pl 10pL  |SuL+5pL+5pL 10uL 5uL 5uL 5uL 5uL SpL 2uL
Tube BlinaMRD BSB+ CcD10 Cng;%sD:% CD34 CD19 CD38 CcD33 CD20 cD17 CD45 CD22 CD24 CD72
CLL1
1 Tube 2 BSB+ CcD10 s CD34 CcD19 CD38 CD200 CD20 CD4of CD45 CcD9 CcD371 CcD81
(2,5+2,5uL) 2uL
Tubes PE BV421 KO BV605 BV660 BV786
HARMONISATION OF CYTOMETER SETTINGS LS5l TR TR R
to achieve Comparable ﬂuorescent profiles Tube BlinaMRD | BSB+ cD10 CngB(;sDJZ"S cD19 CcD22 CD34 CD38 CD33 CcD117 CD45 CD24 CD20 CD72
Tube 2 BSB+ CcD10 (2,232, ?:i) CD19 CD20 CD34 CD38 CD200 CD4of CD45 CD9 (?ll)-::-; 1 CD81
BD Pharm Lyse™
1 Lysing Buffer
#555899
BD Horizon™
Brilliant Stain Buffer
Plus #566385
HARMONISATION OF GATING STRATEGY
to achieve reproducibility in detection of A2G France Panel LALB MRD Blina (teste/titration ok, prét mise en routine)
low frequency immunophenotypic aberrant profiles Lyric12c Lyon-DxFlex13c Lille/RBD-Navios10c Marseille

Suite Utrecht 30 Sept 2024: 2 WebTeam (Oct/Nov 2024) Adriana/lIsabelle (France) avec Hanne (Nopho) et Lucy (UK)

1 Proposition collaboration/harmonisation Panel NextA2G

HARMONISATION OF CLINICAL FLOW REPORT

INTER-LABORATORY COMPARISONS FOR MRD /integrated Cytomorphology

QUALITY ASSESSMENT OF FLUORESCENT R —
PROFILES AND GATING LOQ 0,01% 1x10-4 (min 10 ev cluster MRD)-LOD 0,001%

Proposal Schema of a Flow Cytometric ALL MRD Harmonisation Strategy



B-ALL

A2G Fr Panel BCP Blina ALL T1T2 pour le Diag et suivi MRD 2025

04/10/2024 MAJ 27/05/2025
A2G France BCP blina ALL 2025 Backbon "core markers”
LYRIC 12¢c Tubes FITC PE PerCpCy5.5 PC7 BV421 V500 BV605 BV711 BV786
10pl 10pL | SuL+5pL+5uL 10pL 5uL 5uL 5uL 5uL 5uL 2pL
+ +
Tube BlinaMRD BSB+ CD10 CD58D(626D: S CD34 CD19 CD38 CD33 CD20 CD117 CD45 CD22 CD24 CD72
+
Tube 2 BSB+ CD10 g 23245 7i CD34 CD19 CD38 CD200 CD20 CD49f CD45 CD9 L CD81
DxFlex 13c PE
10ul 10uL | SuL+5pL+5uL 5uL
+ +
Tube BlinaMRD BSB+ CD10 CD58D(626D: S CD19 CD22 CD34 CD38 CD33 CD117 CD45 CD24 CD20 CD72
+
Tube 2 BSB+ CcD10 el CD19 CD20 CD34 CD38 CD200 CD49f CD45 CD9 CLL1 CD371 CD81
(2,5+2,5pL) (2u)
BD Pharm Lyse™ Lysing Buffer #555899
BD Horizon™ Brilliant Stain Buffer Plus #566385
Fluorochrome Fournisseur Référence Clone Vol pL Fluorochrome Fournisseur Référence Clone Vol
T1 LALB Blina CD10 FITC BD Biosciences 347503 WBE7 10puL CD10 FITC Coulter A07759 ALB1 SuL
MIX PE T1 CD58 PE Coulter 1M1430 AICD58 SuL CD58 PE Coulter 1M1430 AICD58 SuL
MIX PE T1 CD123 PE BD Pharmigen 554529 7G3 5uL CD123 PE BD Pk i 554529 7G3 5uL
MIX PE T1 CD66¢ PE Coulter 1IM2357U KOR-SA3544 5SuL CD66¢ PE Coulter 1M2357U KOR-SA3544 5SuL
CD34 PerCP cy5,5 BD Biosciences | 347222 Clone 8G12 10pL CD34 PC7 Coulter A21691 581 SuL
CD19 PC7 Coulter IM3628 J3-119 5SuL CD19 ECD Coulter A07770 J3-119 SuL
CD38 APC BD Biosciences 345807 HB7 5uL CD38 APC BD Biosciences 345807 HB7 5uL
CD33 APC R700 BD Biosciences 659122 P67-6 5SuL CD33 A750 Coulter A70200 D3HL60.251 SuL
CD20 APCH7 BD Biosciences 641414 L27 5uL CD20 BV650 BD 740439 L27 5uL
CD117 BV421 BD Horizon 563856 104D2 5uL CD117 SNV428 Coulter C76813 104D2D1 5uL
CD45 V500 BD Horizon 560777 HI30 5uL CD45 KO Coulter B36294 133 5uL
CD22 BV605 BD Optibuild 740396 HIB22 5SuL CD22 PC5,5 Coulter A80712 $J10.1H11 5uL
CD24 BV711 BD Horizon 563401 ML5 5uL CD24 BV605 BD Optibuild 562788 ML5 5uL
CD72 BV786 BD Optibuild 743799 J4-117 2uL CD72 BV786 BD Optibuild 743799 J4-117 2uL
T2 LALB
MIX PE T2 CD304 PE BD Pharmigen Ref 565951 | Clone U21-1283 2,5uL CD304 PE BD Ph igt Ref 565951 |Clone U21-1283  2,5ulL
MIX PE T2 CD73 PE BD Pharmigen Ref 550257 Clone AD2 2,5uL CD73 PE Coulter B68176 Clone AD2 2,5uL
CD200 APCR700 BD Horizon 657868 MRC OX-104 5SuL CD200 A750 Coulter B43301 0X-104 5uL
CD4of BV421 BD Optibuild 747725 Clone GoH3 SuL CD4gf BV421 BD Optibuild 747725 Clone GoH3 SuL
CD9 BV605 BD Optibuild 743048 M-L13 5uL cD9 BV605 BD Optibuild 743048 M-L13 5uL
CLL1CD371 BV711 BD Optibuild 742933 50C1 2uL CLL1CD371 BV650 BD Pharmigen 742932 50C1 2uL
CD81 BV786 BD Optibuild 740992 JS-81 5SuL CD81 BV786 BD Optibuild 740992 Js-81 SuL
CD20 PC5,5 Coulter B23134 B9E9 5uL




Comments:

-Standardization : using same panel and setting for same platforms/machines (ex Lyricl, Lyric2, Lyirc3, etc)

-Harmonization: same panel for a clinical Trial but 2 platforms (ex BD Lyric12c vs BC DxFlex 12c)

-Optimization: a panel adapted according to the platform (ex DxFlex CD19 ECD is better than PEcy7, but well mirroring with Lyric CD19 PEcy7)
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Variation of level of expression on 37 patients BCP ALL at diagnostic using Az 'I?\oue—ther
BCPblinaFlow French Panel A2G and 3 hBM (reference Hematogons pattern) J
(gating : singles, cells, MNC, CD45/CD19)
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Variation of level of expression on 20 patients BCP ALL at diagnostic using Az 'I?\oue—ther
BCPblinaFlow French Panel A2G and 5 hBM (reference Hematogons pattern) J
(gating : singles, cells, MNC, CD45/CD19)
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hBM (ECQ 11/9/2025)
From Lyon-to-

Marseille/Lille/ParisRBD
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ECQ hBM - BCP Blina panel Lyon/Marseille/Lille/ParisRBD
Adriana Plesa (Lyon)/Isabelle Arnoux (Marseille)/Christophe Roumier (Lille)/Elodie Lainey (Paris)




hBM (ECQ 11/9/2025)
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hBM (ECQ 11/9/2025)
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Marseille/Lille/ParisRBD

CD38APC

Navios 10c

CD34 ECD

CD72 BV421

. EwW
Marseille |
7] ou +
CD34 ECD / CD38APC
IIJ 1!:’ 1:Ir‘ 155 108
CD34 ECD
Navios 10c
Marseille
CD72 BV421 / CD34 ECD
[
100 o
1074
04
-500] L
A P P P

CD38 APC-A

CD34 PerCP-Cy5.5-A

-2000 [

Lyricl2c
Lyon

[CD190uZ4ou220u72+]
CD34 PerCP-Cy5.5-A / CD38 APC-A

tfonDonMoM

) I zuluo 15“ 10°
CD34 PerCP-Cy5.5-A

Lyricl2c
Lyon

[c

A

CD72 BV786-A/ CD34JPerCPny5.57

500 0 1o o e
CD72 BV786-A

CD38 R-660-A

CD34 B-780-A

DxFlex
Lille 12c¢

[CD190uZdou?Zou72+]

CD34 B-780-A / CD38 R-660-A

Q-BCP-

IMoN_M]
| T1_1.

10°

T T - T
o Rl 100

CD34 B-780-A

DxFlex
Lille 12c¢

DrrouZoazZoarZr

1
CD72 V-780-A / CD34 B-780-A

T
-5000 o 10

CD72 V-780-A

CD34-PC7 B-780-A

DxFlex 12C
APHP Paris

-5000 ||: 1:Ir’ 165 108

CD34-PC7 B-780-A

DxFlex 12C
APHP Paris

B-780-A

-PC7

ZCKI)CIJ iEP 10
CD72-BV786 V-780-A

Together

ECQ hBM - BCP Blina panel Lyon/Marseille/Lille/ParisRBD
Adriana Plesa (Lyon)/Isabelle Arnoux (Marseille)/Christophe Roumier (Lille)/Elodie Lainey (Paris)




BCP ALL diagnosis
(ECQ 22/8/2025)
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BCP ALL diagnosis
(ECQ 22/8/2025)
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RBD

Navios 10c Lyricl2c DxFlex

, Lyon [
| Marseille | y | Lille 12c |,
f 001 QL 22082025 blina LALB_T1_13C1_22-08-2025
. [MNC] CD19PC7 / CD45KrO [MNC] CD19 PE-Cy7-A / CD45 V500-A e, IMNC] CD19 B-610-A / CD45 V-525-A
r CD19ouZ4ou2Zoui2+: 93,7500% M CD190ouzdouZZou72+: 96,3937% CD190u240u220u72+: 96,8997%

CD45 V300-A
CD45 V-525-A

. . 2 4 : . . |I: 16’ 16‘ 16“ 10t
0 10 10t 10° 10° 0 1 10¢ 10° CD19 B-610-A
CD19PC7 CD19 PE-Cy7-A

Navios 10c Lyric12c DxFlex

- Lille 12c
Marseille Lyon 5
MO 6 CQE 1 P blina I i I
+123+58-34-22-19-38 00010207 001 22082025 LALB_T1_13C1_22-08-2025
" [MNC] CD72 BV421 / CD45KrD [MNC] CD72 BV786-A / CD45 V500-A - [MNC] CD72 V-780-A / CD43 V-525-A
1
10°
10° 1054
<L
< :
2 g 8
g 2 S
: : :
5 3
10°
10°
T T T T T T T
10000 0 10000 10° 10 5000 o 10 i i
CD72 BV421

CD72 V-780-A

DxFlex 12C
APHP Paris

72

E 1]
20

[MNC]

- CD19-ECD B-610-A / CD45-KO V-525-A

CD45-KO V-525-A

CD45-KO V-525-A
3

:CD1 9ou24ou2?oui2+: 94,7961%

o 10
CD19-ECD B-610-A

DxFlex 12C
APHP Paris |

[y
CD72-BV786 V-780-A / CD45-KO

=
=

[MNC]

- V-525-A
107
10
10
sclm II) 15‘ 1EF 1

CD72-BV786 V-780-A

ECQ BCPALL Dg (ProBI, KMT2A, t(9;11) - BCP Blina panel Lyon/Marseille/Lille/ParisRBD

Adriana Plesa (Lyon)/Isabelle Arnoux (Marseille)/Christophe Roumier (Lille)/Elodie Lainey (Paris)

Wz ALL
1™~ Together



hBM

BCP ALL Dg

CD10 FITC

CD10 ATC

Navios 10c
Marseille

&

CD81PB / CD10 AITC

BL8

T
i} 107 10¢ 10° 10¢

CD81PB

Navios 10c
Marseille

00010206 001
[CD19cu240u22ou72+]
CDB1PB / CDMO FITC

9-38

[} 1EF Rl 1EF
CD&81PB

10°

TZLALBEQ

Lyricl2c
Lyon .

[CD19+] CDB&1 BV786-A / CD10 FITC-A

BL2: 6,0308%

CD10 FITC-A

1 0 e
CD81 BV786-A

Lyricl2c
Lyon

CQE Lyon LALB Diag T2LALB BCP blina
22082025
[CD19+] CD81 BY786-A / CD10 FITC-A

CD81 BV786-A

D1

DxFlex
wou| Lille 12c

[MRDLAI_IJ— Lpeawy | o m sy Sy p—

9+] CD&1 V-780-A / CD10 B-525-A

[9253

CD10 B-525-A
3

Hem2

_|BL2:

6,9187%

CD10 B-525-A

10°

1'3 15‘ 165 Rlg
CDa1 V-780-A

DxFlex
Lille 12c¢

(9753 ah8a6 0801 CaE-
LYON_LALB_Sang_CQE_LAL_S]
[MRDLALB-13C]
LALB_T2_13C1_22-08-2025
[CD19+] CD81 V-780-A / CD10 B-525-A

-5000 o 10t 10° 10¢

Hem2

CD81 V-780-A

CD10-FITC B-525-A

[CQE
73-304

DxFlex 12C
[CCD';:'?l APHP Paris

2
1

a
1

10

1BL2: 7,2758%

Hem2

CD10-FITC B-525-A

5000 0 16“ 16“ 1*

CD81-BV786 V-780-A

DxFlex 12C
APHP Paris

[LALB

107
371 81

[CD19+]

CD81-BV786 V-780-A / CD10-FITC
B-525-A

Hem2

i

CD81-BV786 V-780-A

ECQ hBM/BCPALL Dg (ProBl, KMT2A, t(9;11) - BCP Blina panel Lyon/Marseille/Lille/ParisRBD
Adriana Plesa (Lyon)/Isabelle Arnoux (Marseille)/Christophe Roumier (Lille)/Elodie Lainey (Paris)

Wz ALL
Together



hBM

BCP ALL Dg

CD22 BV605-A

Lyricl2c
TI1LA) |_ nDonMoM
on
[co Y
CD24 BV711-A /7 CD22 BV605-A
10°
10
10°
200
o] TR
200 \BI_4: 11,9114%'
0 0 w0 10t e
CD24 BVT11-A
COE Lyon ) CP blina
Lyricl2c
[CD19
CD24 Lyon 05-A
10°

CD22 BV605-A

200 0 200 1t|13 10t
CD24 BV711-A

CD22 B-690-A

CD22 B-690-A

1t

10° 10* 10° 108
CD24 V-610-H

[9

wo| DxFlex |-

= Lille 12¢ f°

CDZ24S—ororrmrroorr o A

10? 1l|]“ 10° 10
CD24 V-610-H

CD22-PC5h.5 B-690-A

&ﬁg—:ﬂ DxFlex 12C 352]114[,1[:
ico1d APHP Paris

CD22-PC5.5 B-690-A

10°

DxFlex 12C
APHP Paris

ECQ hBM/BCPALL Dg (ProBl, KMT2A, t(9;11) - BCP Blina panel Lyon/Lille/ParisRBD
Adriana Plesa (Lyon)/Christophe Roumier (Lille)/Elodie Lainey (Paris)

108

Wz ALL
1™~ Together



Minimal information should be given
in Clinical FlowReport:

- Quality of BM (dilution)

- Strategy of identification of MRD:
LAIP/DFN

- Description of the LAIP used

- LOD based on nBM

- Thresholds < 10-4 for LAIP

- Interpretation of the result (Castor)
- MRD+
- MRD- with LOD value

- MRD detectable but
nonquantifiable

Wz ALL
“1"~ Together

BM Control DILUTION - mandatory for MRD AML evaluation
One of this methods should be use for each MRD flowClinical Report

S s daton

Holdrinet RS et al. Exp Hematol 1980, 8: 103-107
Brooimans RA et al. Cytometry part B 2009, 76B: 18-26

0,
Pureté de la moelle = >80%
(1-(GRwo / GRsg) X (GBsg / GByp)) x 100
Bjorlund E et al. Leukemia 2003, 17: 138-148 GPA > 15%
CD3 < 20%

Loken MR et al. Cytometry part B 2009, 76B: 27-36 CD16high < 30%

STIC 2006 MRD LAL-French Group (Leukemia 2012; 27:
370-76, Cytometry part B 2015; 88B: 21-29)
Flow or Ctr DIL cytologique: PNN<40%, Ebl>5%, Ly<20%

CD16++ CD11b++ < 40%
GPA > 5%
CD3 < 20%

BM Purity % : MNC 34+/WBC45+
French ALFA AML MRD LSC Group-APlesa/CRoumier; BM Purity 100-10%
2017

AV ALL
“1"~ Together



I Blasts >5% but MRD negative test in AML

Sa A. Wang et al, Haematologica

Vol. 111 No. 1 (2026): January, 2026

https://doi.org/10.3324/haematol.2025.288228

Flow MRD negativity confers same good outcomes whether >5% or <5% by morphology in AML

* Paediatric and Adult real world and trial cohorts.

Refractory post 15 Course Younger Adults

Trial UKAML172 HOVON
EFS -DA-L\-H"— < 5% blasts {n = 07) AML 42A2 3
— 5% blasts (n = 2B)
087 No. with Flow MRD results 259 81
=
£ 06-
= % with Flow MRD- test 10% 31%
2 04- Equivalent to CR MRD-
a o’ CIR at 3yrs Flow MRD- 26% 32%
P= 59 Flow MRD+ 52% 54%
o 1 2 3 4 5 6 7 8 9
Time on Study (years) OS at 3yrs Flow MRD- 61% 60%
Flow MRD+ 33% 27%

Iinaba JCO 2012, Loken Blood 2012, Broderson, Blood Adv 2020

Quyang etal. AJH 2015 Freeman et al BJH 2018


https://haematologica.org/article/view/12257#author-1
https://doi.org/10.3324/haematol.2025.288228

Reporting Blast % with Integrated Diagnostics

FDA Blasts: % 27?7?9777

How are blasts reported at your institution - morphology ? flow? IHC?

For case report forms, which number do you tell the research nurse to use for answer the question
"% blasts___ " [y

FDA mini symposium May 2024
“the Methodology of Quantitating Blasts in Acute Leukemias for Response Assessments”

Impacts: trial endpoints and inclusion (R/R studies)
also comparison of real world data and training

» Set-up of Working Group (International / ELN / EHA) for consensus recommendations

. Reporting blast percentage for response assessmentin acute leukemias: recommendations from an
baematologlca EHA/ELN expert panel.
Wang SA, Arenillas L, Buccisano F, Bruggemann M, Kern W, Menes M, Plesa A, Stone L, Wellnitz D,
Westerman DA, Wood BL, Freeman SD. Haematologica; https://doi.org/10.3324/haematol. 2025.288228

Response Assessmentin ACUTE LYMPHOBLASTIC LEUKEMIA Response Assessment in ACUTE MYELOID LEUKEMIA (INCLUDING MDS/AML)
s e—

Response Assessments

Report Remission, blasts <0.01% . Report Remission, blasts <0.1% or <LOD
+ Cytomorphology Quality MRD negative + Cytomorphology Quality

Report % blasts by Cytomorphology if Report % blasts by Cytomorphology for Erythroid,
major discrepant excess blasts by Cytomorphology Monocytic or Megakaryocytic AML
Cytomorphology 5% blasts | with potential MRD target loss Cytomorphology =5% blasts

MRD <0.01%

+ MRD positive 2 0.01% i + MRD positive Otherwise report % blasts by Flow Cytometry (MRD) assay
Otherwise, report % blasts by Flow cytometry or IG/TR MRD + Cytomorphology Quality

+ Cytomorphology Quality



A2G Spectral Flow Meeting
French Experience

e WebTeam 6-3-2026
e Adriana Plesa for French A2G Team

Clinical Add-On : BCP ALL >20c Panel

The challenge of standardization in clinical
cytometry



What is the challenge in the clinic? an

Three goals in the clinic:

UNSTAIN

1 Preserve the diagnostic resolution 12C = 26C in
MRD or immune profiling over time

P Increase analytical depth : add analytical depth
and rare marker exploration

FMO38

B Maintain cross-site/insturments reproducibility

LSC 26¢

The triad of "Resolution — Depth —

Reproducibility » defines clinical robustness

example from AML will illustrate this




Flow MRD new : Spectral Flow and Unsupervised Analysis

Spectral Flow AML Panel: The challenge of standardization in clinical cytometry (“All-In-One” Tube)

4xTubes 12c

1xTube 21c ou 26¢

Routine 12-color myeloid assay (BD LYRIC12x) New 26<olor myeloid assay in twosteps
12-color Panel
T1 AP T2LSC T1 AML Mono,/Gran I‘D AML LSC GPRS6,/CD81 2ol 26dlr
D45 (kD45 ¢D45 (D45 CD45 045
034 €034 CD34 ico34 c034 DA
o (38 €038 D33 €038 038
o7 feoisd CD117 c0117 CD117 17
DX (CLL1+TIM3+C0T) T3 DiCLLI+TM3+C09]  |TIM3
CDA7 RY586 D97 RY598
CLL1(CD371) CLL1 (CD3T1)
HLADR HLADR
CD15 CD15 D15
CD14 CD14 D14
€033 o3 €033 o1
(coi1b ¢D1ib D1ib
cox ko ow cozs _
€013 D13 o013
D7 CD7 07
D56 PEFimS10 CD56 PEFire810 (D56 PEFre810
o9 ]
CD45RA CD45RA CD45RA
€030 €D 030 (D90
CDB4 CD64 D64

O 12-color panels (n=3) : established for routine clinical immunophenotyping
26-color panels: add analytical depth and rare marker exploration

Capturing LSC « All-in-One » Tube combine
Immuntherapy Target and VEN+AZA Primary Resistance at diagnosis

or Monocytic clonal selection and « Switch » inducing resistance

Homogeneity of the TOPOGRAPHY of the data overtime - 4 samples, 4 acquisitions

s TE R 3Q
T5 830
2
B

gi:m—

26C

C gD E-EZIIVR T IZR =0
R

Sous-group Spectral Flow 2026: A Plesa, C Roumier, | Oster, T Andrieu (CRCL Lyon)
7 Labo CMFF : Lyon, Lille, Rennes, Marseilles (CHU), Nancy, Clermont F, Nice,...
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French Flow Intergroup
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APHM Marseille-Timone (27-5-2026)
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Why use CAD in ALL

Intérét de I'analyse nonsupervisée

Flow data are more and more complex: 8c 10C 12/13C spectral >20c
Save time

Increase inter-operator reproducibility

Overcome the difficulties of conventional analysis

Have the computer handle the complexity of windowing

Increase the completeness of windowing of malignant events

Replace the pre-analytical homogenization work

Perform analysis with any panel of antibodies

Free yourself from automated adjustment issues

Free yourself from knowledge of normal and malignant phenotypes
Think that ANS is capable of doing better than the expert

How to use CAD in MRD ALL

1: choice of methods : supervised or unsupervised?

2: choice of algorithm



BCP-ALL

CAD data workflow FCS : diag file, MRD file, set of n files of Ref Bone marrow (n>10)

Flow cytometry 1 Read n+2 csv 2 Merge data 3 FlowSOM *
Data extraction -
[singles - T1] FSC-A / SSC-A I NeW data :
_— Diag.csv Merge - Map x,y
V Data in » < -Gridexy
: __— MRD.csv - fFIow - FlowSOM
rame
- metaClusters
RefBM1.csv
| T RefBM2.Csv - Files
s geFEM&csv -
FsC-A e ....CSV -
Input gate MNC - New data -
AML Diag.csv Merge - Map x,y
- [Ungated] co117b.ilco34 / Data in , Jd - Gr/ de X’y
" MRD.csv - Flow - FlowSOM
RefBM1.csv frame - metaClusters
T RefBM2.csv - Files
RefBM3.csv -
T ) RefBM....cs_\i

cD117

Input gate CD34/CD117

Florent Dumézy?, Christophe Roumier?, Joris Gutrin?, Octavia Cadassou?, Intissar Helalit, Delphine Manzoni?, Celine Berthon?, Xavier Thomas®*, Claude Preudhomme?, Adriana Plesa?
!Hematology Laboratory and FlowCytometry, CHU-L.ille, France, Hematology Laboratory and FlowCytometry, CHU-HCL, Lyon, France,
3Department of Hematology, University Hospital, Lille, France, “Department of Hematology, University Hospital, Lyon, France EHA, 2021



Ex cas DxFlex12c CHU Lille BCP ALL MRD1 pos —Script CAD Lille

(D45 V525 D34 B-780-A / CD38 R-660-A

Stratégie conventionnelle
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Ex cas LYRIC12c (CHU Lyon) BCP ALL MRD pos et Rechute postBlina CD19 neg -Script CAD Lille
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CONCLUSIONS

» Prospectif project ongoing with first results(Lyon/Lille/Marseille/ParisRBD) analysis in
progress on LAIP pattern at diagnosis for Lyric/DxFlex/Navios Platforms from 2 tubes BCPblina
Panel

e Pattern of modulation on Day 15 evaluation

 Day 33 MRD1 and Day 78 MRD2

 Combining Flow with Oncogenetic and mutational architecure

* Unsupervised Strategy in progress in Lille/Lyon for both platforms
* Prospectif Spectral flow BCP ALL

» Project in progress to evaluate the switch impact with Blina/CART « on therapy »

» CQE BCP ALL —hBM (Juin 2026 —a venir A2G French group)
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