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E Brivio , et al. Haematologica 2024

Lost of « input » gating MRD target CD19
1)Adapted panel design & Gating strategy
2)New Markers for 1st « on » gating analyse

New in A2G2 :MRDflow
J15

Blina in 1st line induction



Adapted gating strategy based on most robust LAIP : CD34, CD38, CD10, CD22, CD24

LALB CD19+

LALB Post CART CD19- (Sg [WBC])

[CD19+][cell viable]

[cell viable]

[cell viable]

[cell viable] [CD22+]

[CD10+]

1st Adapted
Gating

Strategy



2nd New markers as initial gating when CD19 is lost
CD72  CoReceptor in B cell Lymphopoiesis

Hsin-Jung Wu , et al. Journal of Clinical Immunology, 2009

CD72 vs CD19
BCP ALL

Level of co-expression
Stability in follow-up

CD19

C
D

7
2



2nd New markers as 
initial gating when

CD19 is lost

Total 495 pathological pediatric BM aspirates, including:

215 (BCP-ALL), 156  (AMLs), 88 T-lineage ALLs or LBL,

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

nonhematopoietic solid tumors infiltrating BM.

- CD72 is 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.

CD72 when CD19 is lost good to integrate into MRD BCP-
ALL panel design (up-regulated in KMT2A/MLL 



Multicolor panel design 15c seems improve
specificity and sensitivity for LAIP capture in 

CD19 target lost (including MyCD33), but 
also « LL » low level normal 

cells missinterpreted as MRD
(pDC, MSC/Endoth, ELP-1, ELP-2)



An example of low level MRD 
positive (0.0005%) patient treated 
with anti-CD19-CAR-T therapy

Initial gating strategy
specifically designed to include all 
possible B-cell precursors (BCPs) 
including CD19 negative BCPs 
(normal and MRD) and CD22 
negative BCPs (MRD).

Fig2 MRD 19-

Fig1nBM

Low-level cells with immunophenotypic
overlap with leukemic B-blasts : 

(a) CD19+CD10+CD34+CD22+CD24+-
CD81+CD123+CD304+ (pDC), 

(b) CD73bright/CD304bright/
CD81bright mesenchymal stromal/stem cells (CD10+)
and endothelial cells (CD34+CD24+),

c) CD22dim/CD34+/CD38dim/CD81dim/
CD19/CD10/CD24
early lymphoid progenitor/precursor type-1 cells 
(ELP-1) 

(d) CD22+/CD34+/
CD10heterog/CD38mod/CD81mod/CD19/CD24 
stage-0 B-cellb precursors or ELP-2 cells.



BD Lyric12c - CHU Lyon Sud



nBM, 10 Y, Anemia
IHOP/Lyon (Panel 

Blina BCP Lyric12c)
BD Lyric12c - CHU Lyon Sud



nBM, 10 Y, Anemia
IHOP/Lyon (Panel 

Blina BCP Lyric12c)

CD19 CD72
CD22 CD24 CD33 CD10

CD117 CD58+123+66c
CD20 CD38 CD117 CD117

CD19 CD72

CD19

CD72

BD Lyric12c - CHU Lyon Sud



Proposal Schema of a  Flow Cytometric ALL MRD  Harmonisation Strategy  

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

HARMONISATION OF CYTOMETER SETTINGS

to achieve comparable fluorescent profiles  

HARMONISATION OF PRE-ANALYTICAL 

SAMPLE PROCESSING

Bulk Lysis NH4Cl/ Staining/Wash/ 

Acquisition of minimum 800,000 -1 000 000cells

HARMONISATION OF GATING STRATEGY

to achieve reproducibility in detection of 

low frequency immunophenotypic aberrant profiles

INTER-LABORATORY COMPARISONS FOR 

QUALITY ASSESSMENT  OF  FLUORESCENT 

PROFILES AND GATING

HARMONISATION OF CLINICAL FLOW REPORT 

MRD /integrated Cytomorphology

Panels standardisation in 4 Platforms : CANTO/NAVIOS/LYRIC/DxFlex (8c/10c/12c/13c)
Ongoing Test -1st Test Lyon Spectral-BD Discover/Cytek

Panels BCP-ALL: accoarding to STIC and A2G ( Backbone commun  STIC06 & add Marqueurs A2G)  

LOQ 0,01% 1x10-4 (min 10 ev cluster MRD)-LOD 0,001%

A2G France Panel LALB MRD Blina (teste/titration ok, prêt mise en routine)
Lyric12c Lyon-DxFlex13c Lille/RBD-Navios10c Marseille

Suite Utrecht 30 Sept 2024: 2 WebTeam (Oct/Nov 2024) Adriana/Isabelle (France) avec Hanne (Nopho) et Lucy (UK) 
Proposition collaboration/harmonisation Panel NextA2G  

A2G France BCP blina ALL 2025 Backbon "core markers" dropping Ab

A2G BCPblina 2025 

Lyon/Lille 

Standardization/ 

Harmonization 

LYRIC 12c Tubes FITC     PE       PerCpCy5.5         PC7 APC    APC R700 APCH7 BV421 V500 BV605 BV711 BV786

10µl 10µL 5µL+5µL+5µL 10µL 5µL 5µL 5µL 5µL 5µL 5µL 5µL 5µL 2µL

Tube BlinaMRD BSB+ CD10
CD58+CD123

+CD66c
CD34 CD19 CD38 CD33 CD20 CD117 CD45 CD22 CD24 CD72

Tube 2 BSB+ CD10 
CD304+73 

(2,5+2,5 µL)
CD34 CD19 CD38 CD200 CD20 CD49f CD45 CD9

CLL1 

CD371 

2µL

CD81

DxFlex 13c Tubes FITC     PE       ECD PC5,5 PC7 APC    APC R700 A750 BV421 KO BV605 BV660 BV786

10µl 10µL 5µL+5µL+5µL 5µL 5µL 5µL 5µL 5µL 5µL 2µL 2µL

Tube BlinaMRD BSB+ CD10
CD58+CD123

+CD66c
CD19 CD22 CD34 CD38 CD33 CD117 CD45 CD24 CD20 CD72

Tube 2 BSB+ CD10 
CD304+73 

(2,5+2,5 µL)
CD19 CD20 CD34 CD38 CD200 CD49f CD45 CD9

CLL1 

CD371
CD81

BD Pharm Lyse™ 

Lysing Buffer 

#555899

BD Horizon™ 

Brilliant Stain Buffer 

Plus #566385



B-ALL

A2G BCPblina Panel 2025 Lyon/Lille 

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

04/10/2024 MAJ 27/05/2025

A2G Madrid 

28Sept2025
A2G France BCP blina ALL 2025 Backbon "core markers" 

A2G BCPblina 2025 Lyon/Lille 

Standardization/ Harmonization 

LYRIC 12c Tubes FITC     PE       PerCpCy5.5         PC7 APC    APC R700 APCH7 BV421 V500 BV605 BV711 BV786

10µl 10µL 5µL+5µL+5µL 10µL 5µL 5µL 5µL 5µL 5µL 5µL 5µL 5µL 2µL

Tube BlinaMRD BSB+ CD10
CD58+CD123+C

D66c
CD34 CD19 CD38 CD33 CD20 CD117 CD45 CD22 CD24 CD72

Tube 2 BSB+ CD10 
CD304+73 

(2,5+2,5 µL)
CD34 CD19 CD38 CD200 CD20 CD49f CD45 CD9

CLL1 CD371 

(2µl)
CD81

DxFlex 13c Tubes FITC     PE       ECD PC5,5 PC7 APC    APC R700 A750 BV421 KO BV605 BV660 BV786

10µl 10µL 5µL+5µL+5µL 5µL 5µL 5µL 5µL 5µL 5µL 2µL 2µL

Tube BlinaMRD BSB+ CD10
CD58+CD123+C

D66c
CD19 CD22 CD34 CD38 CD33 CD117 CD45 CD24 CD20 CD72

Tube 2 BSB+ CD10 
CD304+73 

(2,5+2,5 µL)
CD19 CD20 CD34 CD38 CD200 CD49f CD45 CD9

CLL1 CD371 

(2µl)
CD81

BD Pharm Lyse™ Lysing Buffer #555899

BD Horizon™ Brilliant Stain Buffer Plus #566385

Anticorps LYRIC12C Fluorochrome Fournisseur Référence Clone Vol µL

Anticorps 

(NAVIOS 10C)-

DxFlex12-13c

Fluorochrome Fournisseur Référence Clone Vol

T1 LALB Blina CD10 FITC BD Biosciences 347503 W8E7 10µL CD10 FITC Coulter A07759 ALB1 5µL

MIX PE T1 CD58 PE Coulter IM1430 AICD58 5µL CD58 PE Coulter IM1430 AICD58 5µL

MIX PE T1 CD123 PE BD Pharmigen 554529 7G3 5µL CD123 PE BD Pharmigen 554529 7G3 5µL

MIX PE T1 CD66c PE Coulter IM2357U KOR-SA3544 5µL CD66c PE Coulter IM2357U KOR-SA3544 5µL

CD34 PerCP cy5,5 BD Biosciences  347222  Clone 8G12 10µL CD34 PC7 Coulter A21691 581 5µL

CD19 PC7 Coulter IM3628 J3-119 5µL CD19 ECD Coulter A07770 J3-119 5µL

CD38 APC BD Biosciences 345807 HB7 5µL CD38 APC BD Biosciences 345807 HB7 5µL

CD33 APC R700 BD Biosciences 659122 P67-6 5µL CD33 A750 Coulter A70200 D3HL60.251 5µL

CD20 APCH7 BD Biosciences 641414 L27 5µL CD20 BV650 BD 740439 L27 5µL

CD117 BV421 BD Horizon 563856 104D2 5µL CD117 SNV428 Coulter C76813 104D2D1 5µL

CD45 V500 BD Horizon 560777 HI30 5µL CD45 KO Coulter B36294 J33 5µL

CD22 BV605 BD Optibuild 740396 HIB22 5µL CD22 PC5,5 Coulter A80712 SJ10.1H11 5µL

CD24 BV711 BD Horizon 563401 ML5 5µL CD24 BV605 BD Optibuild 562788 ML5 5µL

CD72 BV786 BD Optibuild 743799 J4-117 2µL CD72 BV786 BD Optibuild 743799 J4-117 2µL

T2 LALB

MIX PE T2 CD304 PE BD Pharmigen Ref 565951 Clone U21-1283 2,5uL CD304 PE BD Pharmigen Ref 565951 Clone U21-1283 2,5uL

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 5µL CD200 A750 Coulter B43301 OX-104 5µL

CD49f BV421 BD Optibuild 747725 Clone GoH3 5µL CD49f BV421 BD Optibuild 747725 Clone GoH3 5µL

CD9 BV605 BD Optibuild 743048 M-L13 5µL CD9 BV605 BD Optibuild 743048 M-L13 5µL

CLL1 CD371 BV711 BD Optibuild 742933 50C1 2µL CLL1 CD371 BV650 BD Pharmigen 742932 50C1 2µL

CD81 BV786 BD Optibuild 740992 JS-81 5µL CD81 BV786 BD Optibuild 740992 JS-81 5µL

CD20 PC5,5 Coulter B23134 B9E9 5µL



Comments: 

-Standardization : using same panel and setting for same platforms/machines (ex Lyric1 , 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)

hBM Lyric12c LYON hBM DxFLEX12c LILLE
hBM Lyric12c LYON

DgALL DxFLEX12c 
LILLE

hBM
Dg BCP ALL



Variation of level of expression on 37 patients BCP ALL at diagnostic using
BCPblinaFlow French Panel A2G and 3 hBM (reference Hematogons pattern)

(gating : singles, cells, MNC, CD45/CD19)

Positiv (higher level of expression than Htg)

Positiv (equivalent level of expression as Htg

Positiv (lower level of expression than Htg)

Negativ

BC DxFlex12c –W Chkili/F Dumezy/C Roumier CHU Lille

DxFlex, Lille 12c

DxFlex, Lille 12c
CD10 B-525-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD66c/123/58 B-585-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD34 B-780-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD19 B-610-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD38 R-660-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD20 V-660-A Median17 ## ## ## 17 ## ## 17 17 17 17 17 17 17 ## ## ## ## 17 ## ## ## ## ## 17 ## 17 17 17 ## 63 69 ## ##

CD117 V-450-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD45 V-525-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD33 R-780-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD22 B-690-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD24 V-610-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD72 V-780-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD10 B-525-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD73/304 B-585-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD34 B-780-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD19 B-610-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD38 R-660-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD20-690-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD49f V-450-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## 5.19.533## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD45 V-525-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD200 R-780-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD9 V-610-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CLL1 V-660-A Median## ## ## ## ## ## ## ## ## ## ## ## 17 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD81 V-780-A Median## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##



Variation of level of expression on 20 patients BCP ALL at diagnostic using
BCPblinaFlow French Panel A2G and 5 hBM (reference Hematogons pattern)

(gating : singles, cells, MNC, CD45/CD19)

BD LYRIC12c –I Oster/D Manzoni/A Plesa-CHU Lyon

LYRIC Lyon 12c

LYRIC Lyon 12c
CD10 FITC ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD58+123+66c PE ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD34 PerCP-Cy5.5 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD19 PE-Cy7 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD38 APC ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD20 APC-H7 ## ## ## ## ## ## 98 ## ## ## ## ## ## ## 80 ## ## ## ## ##

CD117 V450 ## ## ## ## 8 ## ## ## ## ## ## ## ## ## ## ## ## ## 78 ##

CD45 V500 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD33 APC-R700 ## ## ## ## 45 ## ## ## ## ## ## ## ## ## ## ## ## ## ## 23

CD22 BV605 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD24 BV711 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD72 BV786 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD10 FITC ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD304+73 PE -7 ## ## ## ## ## ## ## ## 55 ## ## ## ## ## ## ## ## ## ##

CD34 PerCP-Cy5.5 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD19 PE-Cy7 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD38 APC ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD20 APC-H7 ## ## ## ## ## ## ## ## ## ## 52 ## ## ## ## ## ## ## ## ##

CD49f V450 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD45 V500 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD200 APC-R700 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CD9 BV605 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

CLL1 CD371 BV711 49 ## ## 2 -1 ## 43 93 84 ## ## ## 33 93 94 ## 61 81 30 64

CD81 BV786 ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ## ##

Positiv (higher level of expression than Htg)

Positiv (equivalent level of expression as Htg

Positiv (lower level of expression than Htg)

Negativ



Navios 10c
Marseille

Lyric12c
Lyon

DxFlex
Lille 12c

ECQ hBM - BCP Blina panel Lyon/Marseille/Lille/ParisRBD

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

DxFlex 12C
APHP Paris 

Navios 10c
Marseille

Lyric12c
Lyon

DxFlex
Lille 12c

DxFlex 12C
APHP Paris 

hBM (ECQ 11/9/2025)
From Lyon-to-
Marseille/Lille/ParisRBD



ECQ hBM - BCP Blina panel Lyon/Marseille/Lille/ParisRBD

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

Navios 10c
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From Lyon-to-
Marseille/Lille/ParisRBD



ECQ hBM - BCP Blina panel Lyon/Marseille/Lille/ParisRBD

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

Navios 10c
Marseille

Lyric12c
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DxFlex
Lille 12c

DxFlex 12C
APHP Paris 
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Lyric12c
Lyon

DxFlex
Lille 12c
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APHP Paris 

hBM (ECQ 11/9/2025)
From Lyon-to-
Marseille/Lille/ParisRBD



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)

Navios 10c
Marseille

Lyric12c
Lyon

DxFlex
Lille 12c

DxFlex 12C
APHP Paris 

Navios 10c
Marseille

Lyric12c
Lyon

DxFlex
Lille 12c

DxFlex 12C
APHP Paris 

BCP ALL diagnosis
(ECQ 22/8/2025)
From Lyon-to-
Marseille/Lille/Paris
RBD
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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)

BCP ALL diagnosis
(ECQ 22/8/2025)
From Lyon-to-
Marseille/Lille/Paris
RBD



ECQ hBM/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)

Navios 10c
Marseille

Lyric12c
Lyon

DxFlex
Lille 12c

DxFlex 12C
APHP Paris 

Navios 10c
Marseille

Lyric12c
Lyon

DxFlex
Lille 12c

DxFlex 12C
APHP Paris 

hBM

BCP ALL Dg



Lyric12c
Lyon

DxFlex
Lille 12c

DxFlex 12C
APHP Paris 

Lyric12c
Lyon

DxFlex
Lille 12c

DxFlex 12C
APHP Paris 

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

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

hBM

BCP ALL Dg



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



Sa A. Wang et al, Haematologica

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

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

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




Clinical Add-On : BCP ALL >20c Panel
The challenge of standardization in clinical 

cytometry

A2G Spectral Flow Meeting
French Experience

• WebTeam 6-3-2026

• Adriana Plesa for French A2G Team



What is the challenge in the clinic? an example from AML will illustrate this

Three goals in the clinic:

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

2️ ⃣ Increase analytical depth : add analytical depth
and rare marker exploration

3️ ⃣ Maintain cross-site/insturments reproducibility

The triad of "Resolution – Depth –
Reproducibility » defines clinical robustness

A Plesa CHU Lyon/T Andrieu CRCL Lyon/C Roumier CHU Lille



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

Sous-group Spectral Flow 2026: A Plesa, C Roumier, I Oster, T Andrieu (CRCL Lyon)
7 Labo CMF : Lyon, Lille, Rennes, Marseilles (CHU), Nancy, Clermont F, Nice,…

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 26c

Capturing LSC « All-in-One » Tube combine

Immuntherapy Target and VEN+AZA Primary Resistance at diagnosis

or Monocytic clonal selection and « Switch » inducing resistance



Lyric 12C T1 NBM 11/09/2025

SpectralBD Discover S8 12C T1 NBM 11/09/2025

LYRIC 12c 
vs 
SPECTRAL12c

CHU Lyon



Lyric 12C T1 NBM 11/09/2025

SpectralBD Discover S8 12C T1 NBM 11/09/2025

LYRIC 12c 
vs 
SPECTRAL12c

CHU Lyon



Moelle normale 
Navios

Cytek NL

NAVIOS 10c
vs 

SPECTRAL10c

APHM Marseille-Timone (27-5-2026)  



MRD moelle – rechute LAL B (cas I…)

Navios

Cytek NL

NAVIOS 10c
vs 

SPECTRAL10c

APHM Marseille-Timone (27-5-2026)  



MRD sang – rechute LAL B (cas M…)
Navios

Cytek NL

NAVIOS 10c
vs 

SPECTRAL10c

APHM Marseille-Timone (27-5-2026)  



Why use CAD in ALL

How to use CAD in MRD ALL

2: choice of algorithm

1: choice of  methods :  supervised or unsupervised?

• 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

Intérêt de l’analyse nonsupervisée

F Dumezy/C Roumier CHU Lille



Diag.csv

MRD.csv

RefBM1.csv
RefBM2.csv
RefBM3.csv
RefBM....csv

1 Read  n+2 csv          2 Merge data                              3 FlowSOM *  

Merge
Data in
Flow
frame

New data :
- Map x,y
- Gride x,y
- FlowSOM

- metaClusters
- Files

Flow cytometry
Data extraction

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

BCP-ALL

Input gate MNC
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Input gate CD34/CD117
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MRD.csv
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RefBM2.csv
RefBM3.csv
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Ex cas DxFlex12c CHU Lille BCP ALL MRD1 pos –Script CAD Lille 
Stratégie conventionnelle

Stratégie CAD
LAIP 72+19-

72+19- LAIP peu informatif  
chez les patients sans Blina

10++20-34+38+/-45-
58/66c/123++



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

Stratégie conventionnelle

Stratégie CAD

LAIP 72+19-

72+19- LAIP très puissant chez 
les patients sous Blina

10-20+/-34-38+f45+f24++
58/66c/123++



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    

• 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 –à venir A2G French group)
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