
ALL Ph’-negativa 
DALLA DIAGNOSI 

ALLA MALATTIA REFRATTARIA

Sara Galimberti – Ematologia Pisa



Where?



AGENDA

1.Diagnosis: new entities

2.First line therapy

3.R/R pts: Antibodies & CAR-T: efficacy, adverse events and economic burden

4.The future



1. DIAGNOSIS



ELN guidelines 2024

Gökbuget N, Blood 2024



DIAGNOSIS: the use of AI

Jagarlamudi H, ASH 2025



DIAGNOSIS: the use of AI

Mandava S, ASH 2025



ELN guidelines 2024

Gökbuget N, Blood 2024



NCCN guidelines 2025



WHO classification 2022



NCCN guidelines & prognosis



KMT2A rearrangements

Leonard J, ASH 2025

Even with CAR-T



TP53 mutations

Azevedo RS, EHA 2025

A great problem!

10%



TP53 mutations

Fang Q, Exp Hematology & Oncology 2022

DFSOS

alloSCT

NO alloSCT
NO alloSCT

alloSCT

17%, associated with hypodiploidia and myeloid mutations



TP53 mutations & BLINATUMUMAB

Lo Schiavo F, Molecular Cancer 2025



DIAGNOSIS: NEW entities

CEBP abnormalities

FLT3 mutations

IDH1/IDH2 mutations



CEBP-altered group

Zhong X, ASH 2025

Prognostic impact?



FLT3 mutations

Lo Schiavo F, Molecular Cancer 2025

FLT3 mutations/over-expression are detectable in 5% of ALL (mostly in T-ALL) 



FLT3 mutations

Lo Schiavo F, Molecular Cancer 2025

Different mechanisms activate FLT3



FLT3 mutations

Lo Schiavo F, Molecular Cancer 2025

FLT3 inhibitors could be useful



IDH1 & IDH2 mutations

Goulart H, ASH 2025



2. THE FIRST LINE TREATMENT



PEDIATRIC-INSPIRED THERAPIES

Gokbuget N, Blood 2024



I LINE THERAPIES

Bassan R, Blood Adv 2023

The GIMEMA 1913 trial



I LINE THERAPY

Lazzarotto D, Haematologica 2025

Pts treated according to GIMEMA 1913 trial: the real-life



3. MRD



sensitivity?
technique?

where? when?

MRD & techniques



NCCN guidelines



MRD: where?

Wang Y, ASH 2025

The cfDNA & ddPCR



4. RELAPSED/REFRACTORY PTS



R/R pts: A GREAT PROBLEM

Short NJ, Am J Hematol 2022

Pts not responder to blina or ino



R/R ALL: Economic burden

Costs are related to hospitalization: 

by 3 years, progressed pts are hospitalized 4 times 

more

10%

Effective treatments for 

R/R pts are needed

Ito D, Clinical Therapeutics 2024 Ito D, Clinical Therapeutics 2024



IMMUNOTHERAPIES

adult patients with relapsed or 

refractory CD22+ B-ALLALL).

adult patients with relapsed or 

refractory CD19+ B-ALL

or

I or II CR MRD+ (>0.1%)ALL).

BREXUCEL: pts >26y with relapsed or 

refractory CD19+ B-ALL 

(III line or after alloSCT)).

TISACEL: pts <25y with relapsed or refractory

CD19+ B-ALL (ALL).



ANTIBODIES

Gökbuget N, Blood 2024



CAR-T: efficacy & toxicities

Kantarjian H, Am J Hematology 2025



CAR-T

Minnema MC, Leukemia & Lymphoma 2024



CAR-T: ZUMA 3

Shah BD, Hematol Oncol 2022



CAR-T

Castleton A, ASH 2025

UK experience

10%



CAR-T: ZUMA 3

Shah BD, Lancet 2021



CAR-T: question



alloSCT after CAR-T

Minnema MC, Leukemia & Lymphoma 2024

Role of the alloSCT?



alloSCT after CAR-T

Logan A, ASH 2025

Role of the alloSCT in pts in CR/MRD- after CAR-T: never? Before? After?



CAR-T: ZUMA 3

Shah BD, EHA 2022

CAR-T expansion



BLINATUMUMAB as consolidation

Boissel N, ASH 2025

The ”QUEST” trial



INOTUZUMAB

Kantarjian H, Cancer 2019

The “INOVATE” trial



INOTUZUMAB

Kantarjian H, Cancer 2019

The INOVATE trial: CR



INOTUZUMAB

Kantarjian H, Cancer 2019

The INOVATE trial: CR



INOTUZUMAB before CAR-T

Martinez-Cibrian N, ASH 2025

A real-world study from Spain, Uk, US

100% 1 cycle, 21% 2 cycles, 4% >3 cycles

(35% brexu, 35% tisa, 30% other)



INOTUZUMAB vs BLINATUMUMAB before CAR-T

Liu L, ASH 2025

A real-world study from Cina

22 pts INO BLINA

INO: 53400/ug DNA

BLINA: 46700/ug DNA

@day 8

CRS gr 1-2 = 77% 

ICANS gr 1-2 = 23%

No VOD 



INO vs BLINA before CAR-T

Castleton A, ASH 2025

UK experience

10%

prior Blina: RFS 11.3m

prior Blina: RFS 14.2m

No blina RFS NR



INO vs BLINA
Which one?



INO vs BLINA in ELDERLY PTS

Bruzzese A, Eur J Hematology 2026 Kantarjian H, Cancer 2024

for extra-medullar disease

INO better than BLINA



ANTIBODIES: the MAIC analysis

Stelljes M, ASH 2017

INOVATE vs TOWER

10%

INO better than BLINA

For ORR and CR

Equal for EFS and OS



BLINA, INO & ICER

Eagar S, PharmacoEconomics & Outcomes 2020

10%

Cox E, PharmacoEconomics 2019

BLINA INO



5. THE FUTURE



THE FUTURE LANDSCAPE

Cox E, PharmacoEconomics 2019

10%

II CAR-T

Yan Y, ASH 2025; Issa GC, JCO 2024

combinations

Menin inhibitors in KMT2Ar

BETTER I LINE!



6. TAKE HOME MESSAGES



THEN…

10%

✓ The ALL-PH’- continues to be a “hard” disease…

✓ The diagnosis is more complex, and the MRD still need a complete harmonization…

✓ ALL presents with high costs, prolonged hospitalization and need of many lines of treatments…

✓ The role of the antibodies is fundamental, especially as bridge to transplant or CAR-T…

✓ Blina and Ino have got also different indications…

✓ ICER shows that antibodies are “cost-effective”…

✓ Several unmet clinical needs remain: the treatment of elderly pts, the “very high” and TP53 

mutated forms…

✓ The combination of antibodies in I line or with other drugs (venetoclax) in R/R pts, further target 

therapies (anti-FLT3) or new CAR-T (anti-CD22) will soon represent the new landscape…



sara.galimberti@unipi.it
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