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• 1) Why?

• 2) How?

• 3) Optimal time points and threshold

• 4) How should MRD guide decisions for HSCT during first line therapy?

• 5) How should MRD guide decisions for HSCT undergoing salvage 
therapy?

Measurable Residual Disease (MRD) in ALL



Berry DA, et al JAMA Oncol. 2017; 

MRD has a strong impact on OS and EFS in ALL 

Meta-analysis of 39 publications 13637 
patients
2076 adult

11249 pediatric



Prognostic significance is consistent across therapies, methods of detection 
and times of MRD assessment, cutoff levels, and disease subtypes

Berry DA, et al JAMA Oncol. 2017

EFS OS



MRD- after cycle 1

MRD- after cycle 2

No MRD-MRD>10-4

MRD<10-4

MRD neg

Beldjord K, et al. Blood 12, 2014, 123, 24. 

Post-induction MRD1 levels (evaluated at week 6)

CIR

CIR= cumulative incidence of relapse

423 B-ALL (Ph-) and T-ALL in 1° CR 

GRAALL 2003
GRAALL 2005
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Methods for MRD evaluation
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Probability of disease-free survival (DFS) according to MRD results at 9 
time-points during first year of therapy

Bruggemann et al. Blood 2006

GMALL trials 05/93 and 06/99
196 standard risk pts

The presence of MRD <10− 4 at any timepoint, was 
strongly predictive of disease-free survival (DFS)  

Very rapid disease clearance (MRD <10− 4 at day 11 and 
24 of induction) was associated with low risk for relapse



• Good responders have MRD levels: 
<0.01%



Optimal time points and thresholds

MRD<0.01%

Pediatric patients: + 33 (post induction), + 78 (post-
consolidation) 
Adult patients: post induction and post consolidation 
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NCCN 2024

MRD post induction guides the post remission strategy



Blinatumomab for MRD+ ALL (Blast study)

Gökbuget N, et al.  Leuk Lymph 2020

Enrolled pts with MRD>10-3

77% of pts obtained MRD neg after 1 cycle
of blinatumomab



Gökbuget N, et al.  Leuk Lymph 2020
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Backbone of LAL1913 protocol

blina blina

GIMEMA LAL 2317: Primary end-point MRD negativity after cycle 3 

Bassan R. et al Blood 2025

MRD negativity increased from 
72% to 93% (P<0.001) after 
blinatumomab

23/30 MRD+ (73%) 
became MRD-

OS 91% relapse 15% 

OS 59% and relapse 35%



MRD positivity identifies patients who can benefit 
from dose intensification

Treatment de-intensification is allowed in patients 
with early and deep MRD negativity?  



Schrappe M, et al. JCO 2018 

• Patients with ETV6-RUNX1–positive ALL 
• 1 to 6 years of age 
performed equally well in both arms.

Incidence of death during remission was comparable
equivalent toxicity



Hemasphere 2025 Apr
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MRD neg HSCT

MRD neg no HSCT
MRD pos HSCTMRD pos no  HSCT





MRD in the setting of R/R ALL: Antibodies based study 

Adapted from Gokbuget N et al. Blood 2024 



Significato della MRD positiva non quantificabile

Ruolo delle nuove tecniche: ddPCR, NGS

Significato della MRD misurata con tecniche molto sensibili  
10-6

I pazienti che ottengono una negativizzazione profonda 
della MRD possono evitare il trapianto? 

Open issues



MRD: Misura, Rifletti, Decidi
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