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Specific diagnostic 
workup in adult ALL

ALL-ELN RECOMMENDATIONS
Blood 2024



Parametri di 
stratificazione del 
rischio – linee guida 
ELN
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PASSET et al a blood 2025

Distribution of B-
ALL genetic 
subtypes according 
to age.



leukemogenesis in adult B-ALL AND MRD

PASSET et al a blood 2025

According to this model, MRD monitoring using 
IG/TR markers reflects more accurately the 

residual blast burden



Distinct models of leukemogenesis in adult B-ALL.

According to this model: 
MRD monitoring using IG/TR markers 

PASSET et al a blood 2025



leukemogenesis in adult B-ALL AND MRD

PASSET et al a blood 2025

According to this model, MRD monitoring using 
KMT2A-r marker should be preferred over IG/TR 

markers, which may be lost through patient 
follow-up.





Treatment Algorithm for Frontline Ph-negative B-cell ALL

Kantarjian and Jabbour.  Am J Hematol.  2025



Car-T

Car-T

Car-T



Hyper-CVD plus inotuzumab ozogamicin with sequential blinatumomab

Short et al. Journal of Hematology & Oncology (2024)



Overall survival
Relapse-free survival

Hyper-CVAD and Sequential Blinatumomab Without and With Inotuzumab



dose-dense mini-hyper-CVD, inotuzumab ozogamicin and blinatumomab regimen

Short et al. Clin Lymphoma Myeloma Leuk. 2025
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Ph1 Like First report in adult 
ALLs

Haferlach et al, Blood 2005
Chiaretti et al, CCR 2005

2005: first identification, by GEP, of a subset of adult B-lineage ALL clustering together with 
BCR/ABL1+ ALL cases



GIMEMA ALL2922 trial: Molecular features

Kaiser ALL Campus 2025
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Development of the BCR/ABL1-like predictor and 
screening

Selection of BCR/ABL1-like specific 
genes and validation by Q-PCR

Development of 
BCR/ABL1-like 

predictor*
Screening

Factor loadings

PC1 PC2 PC3

Gene1 2^(-ΔCt) 0.87921 -0.08451 0.19315

Gene2 2^(-ΔCt) 0.87162 0.41262 0.05974

Gene3 2^(-ΔCt) 0.80540 0.30143 0.22085

Gene4 2^(-ΔCt) 0.66775 0.40903 0.41369

Gene5 2^(-ΔCt) 0.57903 0.48726 0.48781

Gene6 2^(-ΔCt) 0.17357 0.90884 0.08792

Gene7 2^(-ΔCt) 0.61788 0.68881 0.14372

Gene8 2^(-ΔCt) 0.13521 0.65104 0.55717

Gene9 2^(-ΔCt) 0.17012 0.01622 0.90066

Gene10 2^(-ΔCt) 0.22407 0.26363 0.89565

54/194 newly identified BCR/ABL1-like patients (28%)
- 9.5% children, 29% AYA, 30% adults -

1. Q-PCR of predictor genes in 129 B-
NEG ALL

2. BCR/ABL1-like predictor

1. Selection of 10 predictor genes

2. Validation by Q-PCR in 52 B-NEG 
ALL 

1. Identification of principal 
components (PCs)

2. Definition of a score

Chiaretti S et al, BJH 2018
*https://redcap.gimema.it/redcap



GIMEMA LAL1913: outcome according to Ph-like

BCR/ABL1-like Non-BCR/ABL1-like p-value

No 28 60

CR (%)
No CR 7 (25.9) 5 (8.5) 0.044

CR 20 (74.1) 54 (91.5)

TP1_MRD (%) TP1 MRD positive 14 (77.8) 19 (41.3) 0.012

TP2_MRD (%) TP2 MRD positive 9 (52.9) 9 (20.5) 0.029

TP3_MRD (%) TP3 MRD positive 5 (41.7) 5 (13.5) 0.05

BCR/ABL1-like status is ALL is 
characterized by a lower CR rate, MRD 

persistence and shorter survival also in a 
pediatric-oriented and MRD-driven clinical 

trial.

The prognostic role of the BCR/ABL1-like 
status is independent from the other 
clinico-biological and genetic features

OR (95%CI) p-value

BCR/ABL1-like 

vs 

non-BCR/ABL1-like

4.5 (1.373-15.508) 0.014

Event-free survival at 24 months Disease-free survival at 24 months

HR (95%CI) p-value

BCR/ABL1-like vs non-BCR/ABL1-like 2.3 (1.124-4.92) 0.023

28/88 (31.8%) BCR/ABL1-like cases 

Chiaretti et al, Haematologica 2021
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• Same backbone of GIMEMA LAL1913

• Sample size: 32 patients, enrolling

• Removal of ASP 

• Introduction of ponatinib

• Age adjusted treatment

HD5C2 C2



GIMEMA ALL2922 trial.

Kaiser ALL Campus 2025

1-year EFS (71%) and DFS (85%)



Outcomes of alloHSC in  Ph neg ALL treated GIMEMA 1913 
protocol. A Campus ALL study

G Cavallaro et Al Bone Marrow Transplantation (2025)





How I treat older patients with Ph/BCR-ABL–negative acute 

lymphoblastic leukemia

GÖKBUGET and STEFFEN Blood 2025
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MS. Schwartz & L S. Muffly. Leukemia & Lymphoma 2024

Predicting relapse in acute lymphoblastic leukemia

key studies demonstrating impact of mRD on outcomes in ALL.



How I prevent and treat central nervous system disease in adults with 

acute lymphoblastic leukemia

Noam E. Kopmar and Ryan D.Cassaday Blood 2023



Noam E. Kopmar and Ryan D.Cassaday Blood 2023

Evidence of CNS activity of 

antibody-based therapeutics

How I prevent and treat CNS in ALL



• Survival rates are low in patients with r/r 
disease, and certain patients are at an 
extremely high risk for poor outcomes after 
disease relapse1-3

• Several factors are associated with poor 
outcomes in r/r ALL:

• Early relapse1,5,6

• Bone marrow relapse5,6,7

• Age: > 20 or > 30 years3,7

• Immunophenotype (ie, T-cell lineage)1,7

Refractory or relapsed adult ALL: Unmet need

5-year Overall Survival, %

r/r 
Disease

Early 
Relapsea

Marrow 
Relapse

Extrame
dullary 

Relapseb

Pediatric ~30 21.5 24.1 55.9

Adult ~7-10 5 6 14

1. Ko RH, et al. J Clin Oncol. 2010;28(4):648-654.
2. Oudot C, et al. J Clin Oncol. 2008;26(9):1496-1503.
3. Fielding AK, et al. Blood. 2007;109(3):944-950. (External Use - Display only !Special terms)
4. Nguyen K, et al. Leukemia. 2008;22(12):2142-2150.
5. National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology (NCCN Guidelines®): Acute Lymphoblastic Leukemia. V1.2018.
6. Pediatric Acute Lymphoblastic Leukemia, Version 2.2020, NCCN Clinical Practice Guidelines in Oncology. Journal of the National Comprehensive Cancer Network , Vol.18(1), p.81

7. Tallen G, et al. J Clin Oncol. 2010;28(14):2339-2347. 



Refractory or relapsed adult ALL: Unmet need
Outcome after relapse of adult ALL by the PETHEMA Study Group

Albert Oriol et Al Hematol 2010



Patterns of post immunotherapy relapse based on immunophenotype

A J Lamble ET AL BLOOD 2025,



CD19-Negative Relapse and Resistance Has Been Observed After Treatment
With CD19-Targeted Therapies1-3



CD19-Negative Relapse Rates Observed With  CD19-Targeted Therapies: 
Blinatumomab Studies



A J Lamble ET AL BLOOD 2025,

Postimmunotherapy salvage strategies based on immunophenotype following 
CD19- and/or CD22-targeting.





Conventional chemotherapy trials.

E. Maffini et al. / Clinical Hematology Internationa 2019



Outcomes with or without HSCT in CCR after 
blinatumomab.(BLAST STUDY)

GÖKBUGET ET AL. EHA 2019 e Leuk e Lymph 2020



Kantarjian et al Cancer 2019

Inotuzumab Ozogamicin Versus Standard of Care in Relapsed  or 
Refractory Acute Lymphoblastic Leukemia: Final Report  and Long-Term 
Survival Follow-Up From the Randomized,  Phase 3 INO-VATE Study



Real-world use of inotuzumab ozogamicin is associated with lower health 
care costs than blinatumomab in patients with acute lymphoblastic leukemia 

in the first relapsed/refractory setting

Russell-Smith, Murphy, Nguyen et al. J. Comp.Eff.Res. (2023)

total all-cause healthcare costs total acute lymphoblastic leukemia-
related healthcare costs



Results of salvage therapy with mini-
hyper-CVD and inotuzumab ozogamicin 
with or without blinatumomab in pre-B 

acute lymphoblastic leukemia

Kantarjian et al. Journal of Hematology & Oncology  2023 



Elias Jabbour et al  JAMA Oncol 2018
Kantarjian et al. Journal of Hematology & Oncology  2023 

Results of salvage therapy with mini-hyper-CVD and inotuzumab 
ozogamicin with or without blinatumomab in pre-B acute 

lymphoblastic leukemia



Car-T

Car-T

Car-T



Tisagenlecleucel in Children and Young Adults with B-Cell Lymphoblastic Leukemia

Maude SL, Et Al  N Engl J Med. 2018

ELIANA trial:

(18 patients with Ph+ ALL,

100% CR

2-year RFS of 88% 

2-year OS:  Ph+ disease 

compared to Ph- ALL (88% vs. 

73%)



Roloff et Al ASH 2023

Brexucabtagene Autoleucel in Adults with R/R B-ALL: US Real-World Outcomes
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Brexucabtagene Autoleucel in Adults with R/R B-ALL: US Real-World Outcomes



- CRS is common but severe CRS is relatively rare; 
gr. 3-4

- ICANS occurred in 31%
- Rates of CR are high (90%), 
- 79% MRD-negative
- 1-year PFS (48%) and OS (63%) 
- Age 60+, prior HCT → superior PFS; 
- prior Ino, bridging → inferior PFS-
- In patients achieving CR following brexu-cel, use 
of TKI (Ph+) or HCT as 
maintenance/consolidation appears to improve PFS

Roloff et Al ASH 2023

Brexucabtagene Autoleucel in Adults with R/R B-ALL: US Real-World Outcomes



Five Year Survival Outcomes of Patients With Relapsed or Refractory B Cell Acute 
Lymphoblastic Leukemia Treated With Brexucabtagene Autoleucel in ZUMA 3

Olalekan O. Et al EHA 2025



Overall Survival Update in ZUMA 3

Olalekan O. Et al EHA 2025



Overall Survival Rates at 5 Years in ZUMA 3 by Key Subgroups

Olalekan O. Et al EHA 2025



Zuma 3 : Cause Specific Mortality in All Patients and by Subsequent AlloSCT in Responders

Olalekan O. Et al EHA 2025





Blina Vs  CAR T-cell therapy 
in R/R: a systematic review 

and meta-analysis

Y. ZHAI ET AL. EXPERT REVIEW OF 

HEMATOLOGY                                                                                                                   

2024

CAR T-cell therapy was more effective for 

achieving CR and bridging to allo-SCT  than 

blinatumomab (2-year OS 75% vs. 57%). 

blinatumomab  bridging agent pre- SCT, for 

patients who achieve an MRD-negative state 

pre-SCT, post-SCT outcomes are expected to 

be the same as CAR-T

For adverse effects (AEs), blinatumomab was 

associated with a lower rate of grade ≥3 

hematological toxicity, CRS, and neurological 

events.

Forest plot for the CR rate.
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• Risk assesment and MRD “target” at diagnosis

• Therapy: age and MRD oriented 

• AlloHSCT: 

• In I CR In High Risk 

• MRD + ???

• Next frontiers:  

• Car-T in I line

• Novel Agents/combinations

Conclusions 



TREATING RELAPSED-REFRACTORY ALL
TOO MANY OPTIONS, WHICH ONE TO PICK?

Tkis
Anti-CD19 Bispecific T-Cell Engager: Blinatumomab
Anti-CD22 Antibody-Drug Conjugate: Inotuzumab Ozogamicin
CAR T-Cell Therapies
BH3 Mimetics
Allo HSCT

These treatment modalities are not competitive but rather 
complementary, and they could be administered sequentially to produce 

the deepest remissions possible.

2020 ASCO
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