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Introduction
• Prognostic value of detectable flow LAIP/DfN

MRD after cycle 1, close to partial remission

• Prognostic value of CD34+ CD38- LSCs 
at diagnosis and after cycle 2 in 
intermediate/adverse-risk AML patients
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Objectives

• To validate a multicentric standardized LAIP/DfN & LSC MRD follow-up 
across the French Flow MRD network (30 labs.) 

• To evaluate the prognostic value of baseline level of CD34+ CD38- LSC 
on OS (overall survival) in the prospective French BIG-1 AML trial 
(NCT02416388) 

• To evaluate the prognostic value of LAIP/DfN MRD and LSC MRD on OS in 
this trial, in general and in the different ELN-2022 risk groups
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Baseline

• LSC N=280 
(cutoff, 1% of BM blasts)

After induction (MRD1)

• LAIP/DfN MRD, N= 298      
(cutoff, 0,1% of WBC) 

• LSC MRD, N=222 
(cutoff, 0,01% of WBC) 

• Both LAIP/DfN and LSC MRD, N=220

After consolidation 1/salvage (MRD2) 

• LAIP/DfN MRD, N= 253 

• LSC MRD, N=197

• Both LAIP/DfN and LSC MRD, N=193

Study population

AML patients 18-60 year-old
(APL and CBF AML excluded)

Failure

Off study

INDUCTION 
with DNR or IDA 1

Post induction evaluation (D28-D35)
BM Flow MRD1

CR/CRi
Consolidation 1 First salvage

Failure

First post-induction cycle 
with HDAC or IDAC 1

Post HDAC-1 or IDAC-1 evaluation 
BM Flow MRD2

CR/CRi/CRp

Consolidation 2/3 or Allograft 
according to AML risk 2

The French intensive BIG-1 trial

1: similar outcomes; see Hunault et al. ASH 2023 (manuscript in revision)
2: molecular NPM1 MRD was considered for NPM1m AML risk classification

N= 315 
out of the 1228 patients 

included in the BIG-1 trial 

between 01-2018 and 07-2021

• Median age, 49 years
• ELN-2022 risk group

− 97 favorable (80 NPM1m), 
− 87 intermediate, 
− 110 adverse, 
− 21 non classif.

• N= 284 achieved CR/CRi
− 262 after induction
− 22 after first salvage

Number of patients studied by flow
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Inter-laboratory comparisons for Quality Assessment 
of  Fluorescent profiles and Gating QC (Quality Control Sample) 

Mean : 1.92*10 -4

+/- 3 SD
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Multicentric French Intergroup Flow Network Platforms
30 Flow Labs: 18 BD (Canto / Lyric) + 12 BC (Navios / DxFlex)

One Flow Lab with 30 Cytometers: 
High level of standardization and inter-center reliability of MRD flow quantification 

(regularly Web Educational Training in the Flow group, data reviewed by two coordinators experts) 
From 8c-10c to 12c-13c

 EEQ inter-French Network Flow labs
 ELN DAVID -EQA exercise of analysis & reporting – NEQAS collaboration
 ELN DAVID-EQA Program to provide LSC MRD Testing by Flow in Interlaboratory 

Study– NEQAS collaboration (UK/ALFA/HOVON)

Plesa et al, Annual ASH Meeting 2022
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I – Prognostic value of baseline CD34+ CD38- LSC detection

At least 1 aberrant immunophenotype (CLL1/TIM3/CD97/CD45RA/CD123) 

in immature CD34+ CD38- cells

- Sensitivity of assays 10-5 (LOD 10-4) 

- Cutoff of LSC positivity at diagnosis, ≥1% of CD45/ssc blasts

N= 280 patients

HR, 2.15 (1.49-3.12)

P<0.001

Contribution of the ELN-2022 adverse-risk group

nHSC LSC

CD34
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HR, 1,62 (0.98-2.70)

P=0.062

CLL1/TIM3/CD97 CD45RA CD123
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LAIP/DfN MRD1, N= 298 patients

HR, 2.16 (1.47-3.18)

P<0.001

Includes some primary induction failure (PIF) patients

LSC MRD1, N= 222 patients

HR, 2.82 (1.78-4.46)

P<0.001

II – Prognostic value of LAIP/DfN and LSC at MRD1

In multivariate analysis, LAIP/DfN and LSC MRD1 were still associated with a worse prognosis, 
independently of the ELN-2022 risk groups 
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LAIP/DfN MRD2, N= 253 patients

Includes some primary induction failure (PIF) patients

LSC MRD2, N= 197 patients

III – Prognostic value of LAIP/DfN and LSC at MRD2

HR, 2.61 (1.69-4.02)

P<0.001

HR, 3.92 (2.33-6.60)

P<0.001

In multivariate analysis, LAIP/DfN and LSC MRD2 were still associated with a worse prognosis, 
independently of the ELN-2022 risk groups 
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• Patients who achieved 
CR/CRi only

MRD1, N= 204 pts MRD2, N= 180 pts

• All patients (including some 
primary induction failure patients)

MRD1, N= 220 pts MRD2, N= 193 pts

IV – Combining LAIP/DfN and LSC MRD

P=0.033 P=0.007
- and -

+ and -
- and +

+ and +

LAIP/DfN and LSC

- and -

+ and -
- and +

+ and +

LAIP/DfN and LSC
P=0.083 P=0.022

10



• After adjustments in 74 FAV-risk AML patients who achieved CR/CRi, 
LAIP/DfN MRD2 appeared to be the most powerful tool to predict outcome 
(low LSC frequency in this subgroup) 

No HSCT censoring

P=0.015 P=0.005

V – Favorable-risk AML patients (no CBF-AML here)

Censoring at HSCT in first CR
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• After adjustments in 119 INT/ADV-risk AML patients who achieved CR/CRi, 
LSC MRD2 appeared to be the most powerful tool to predict outcome 
(higher LSC frequency in these subgroups) 

No HSCT censoring

VI – Intermediate/adverse-risk AML patients

Censoring at HSCT in first CR

P=0.04P=0.058
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Conclusions

 Standardized Flow MRD LAIP/DfN and LSC monitoring is routinely feasible 
in a multicentric and multi-labs network

 Higher LSC level at baseline is associated with a worse outcome, 
mostly due to the contribution of adverse-risk AML patients

 After CR/CRi achievement, the most powerful MRD tools that may 
be used for treatment stratification appeared to be:

 LAIP/DfN MRD2 in the favorable-risk AML group
 LSC MRD2 in the intermediate/adverse-risk AML groups
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