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Biology TherapyCure

ALL: a translational approach to drive patient’s cure 



SCT for all young/fit patients

Ph+ ALL: the GIMEMA strategy over the years



NCCN guidelines v 4.2023

Ph+ ALL: not a single entity

IKZF1 deletion
coexisting with
PAX5, CDKN2A/2
B, or PAR1 region
deletions



Transcription factors in lymphopoiesis: IKAROS (IKZF1)

Iacobucci I et al, PlosOne 2012

Up-regulated genes:
Cell cycle/apoptosis
JAK-STAT signaling
Stem cell self-renewal

Down-regulated genes:
DNA repair



Martinelli G et al, JCO 2009

IKZF1 deletions in BCR-ABL positive ALL are associated with short 
Disease Free Survival and high rate of Cumulative Incidence of Relapse 

IKZF1 WT

IKZF1 WT

IKZF1 del

IKZF1 del

CUMULATIVE INCIDENCE OF RELAPSE DISEASE FREE SURVIVAL



Soverini S et al, Cancer 2013 

ABL mutations are responsible for resistance to TKIs



Patients with Imatinib resistant ABL mutations have a higher likelihood
of developing additional mutations associated with second or third line TKIs

Soverini S et al, Blood 2009



Soverini S et al, Leukemia 2016
Soverini S et al, Br J Haematol 2021

NGS approach improves their identification over time 



Steroid pre-treatment
x 7-14 days

Ponatinib 45 mg/daily x 6 weeks (1 course) 
x 8 courses

  Protocol LAL1811 
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� Ponatinib 45 mg daily. 

� Lumbar puncture on day +224 (9th) and +252 (10th): Methotrexate 10 mg i.t, Ara-c 40 mg 

i.t, Desametasone 4 mg i.t. 

 

Course 7 (from day 253 to day 294): 

� Ponatinib 45 mg daily. 

� Lumbar puncture on day +280 (11th): Methotrexate 10 mg i.t, Ara-c 40 mg i.t, 

Desametasone 4 mg i.t. 

 

Course 8 (from day 295 to day 336): 

� Ponatinib 45 mg daily. 

� Lumbar puncture on day +308 (12th) and +336 (13th): Methotrexate 10 mg i.t, Ara-c 40 

mg i.t, Desametasone 4 mg i.t. 

 

 

Lumbar puncture should be performed on the treatment day above reported, however 5 days of 

delay or advance is permitted. 

 

EXTENSION PHASE (next two years):  

� Lumbar puncture (every 28 days): Methotrexate 10 mg i.t, Aracytin 40 mg i.t, Desametasone 

4 mg i.t. 

� Ponatinib 45 mg daily if clinically indicated or at investigator decision. 

 

 

Treatment scheme 
 
 
 
 
 
 

  
 

 
      = Intrathecal therapy: MTX 10 mg, AraC 40 mg, Dex 4 mg 
 
 
6.4  Treatment duration/ Study extension 

The study core has a duration of 48 weeks from the first Ponatinib dose. Then, if it is in the interest of 

the patient, Ponatinib will continue to be prescribed and provided free-of-charge. Efficacy and safety 

+336    +294  +295    +252  +253    +210   +211    +168   +169    +126    +127  +84    +85 +1 +42   +43 

Ponatinib Ponatinib 
 

+168 +140 +112 +84 +56 +28 0 

PREDNISONE 

Ponatinib 
 

Ponatinib 
 

Ponatinib 
 

Ponatinib 
 

Ponatinib 
 

Ponatinib 
 

+196 +224 +280 +252 +308 +336 

Extension Phase: 
Ponatinib until disease relapse
or progression

Martinelli G et al, Blood Advances 2021 

Primary endpoint: CHR @ 6months
Secondary Endpoints: CCyR @ 6, 12, 24, 36 and 48 
weeks; CMolR and MMR @ 12, 24, 36 and 48 weeks

Ponatinib+steroids in newly diagnosed unfit Ph+ALL patients:
GIMEMA LAL 1811 clinical trial 



Median f-up: 34.9 mos

Martinelli G et al, Blood Advances 2021

PONATINIB+STEROIDS
OVERALL SURVIVAL

Ponatinib+steroids in newly diagnosed unfit Ph+ALL patients:
GIMEMA LAL 1811 clinical trial 

Legge 648
Trattamento di I linea, 

comprendente Induzione e 
consolidamento in 

associazione o meno alla 
chemioterapia intensiva dei 
pazienti adulti affetti da LAL 

Ph+ eleggibili o non al 
trapianto allogenico



• Primary endpoint: MRD-negative CR at the end of induction: 
hematologic CR (for ≥4 weeks) + MRD negativity (≤0.01% BCR::ABL1)
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Primary endpoint: MRD-negative 
(MR4) CR at end of induction 
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MRD-negativity (MR4) at end of 
induction, regardless of CR assessment

Relative risk, 
1.94 (95% CI: 1.19–3.17)

P=0.0017
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Jabbour E et al, JAMA 2024

Ponatinib+low intensity chemotherapy is superior to 
Imatinib+low intensity chemotherapy: phase III PhALLCON trial



Immunotherapy in ALL



Martinelli G et al, Eur J Cancer 2021

Median follow up: 25.1 months

Blinatumomab in R/R Ph+ ALL: Alcantara Trial

CR/CRh 36%
MRD neg 88%
AlloHSCT 25%

Martinelli G et al, JCO 2017



Blinatumomab vs SOC 
(Tower trial)

Inotuzumab Ozogamicin vs SOC 
(INOVATE trial)

Kantarjian H et al, NEJM 2017 Kantarjian H et al, NEJM 2016

CR/CRi rate: 44% vs 25% CR/CRi rate: 80% vs 29%

Blinatumomab and Inotuzumab Ozogamicin are superior to SOC
in R/R Ph neg ALL



NEUF Study: R/R Ph-Negative ALL TOWER Study
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44% 25%

76% 48%

Remission Rates

SOC
Blinatumomab

P < 0.001

Remission Rates

Boissel N et al, Blood Cancer Journal 2023; Kantarjian NEJM 2017 

Remission rates observed in the NEUF real-world study were consistent with those in a 
previous clinical (TOWER) study of blinatumomab in R/R Ph-negative ALL

Blinatumomab results confirmed also in a «real life» setting: the NEUF study



Inotuzumab Ozogamicin as a «bridge to SCT» option: a «real life» experience

Haematologica 2024

Median follow up 30.5 months
Median OS 11.2 months

1 year OS 50%
2 year OS 36.7%

Impact of inotuzumab ozogamicin on outcome in relapsed or refractory acute B-cell
lymphoblastic leukemia patients prior to allogeneic hematopoietic stem cell transplantation
and risk of sinusoidal obstruction syndrome/venous occlusive disease
Kayser S, Sartor C,Giglio F, Bruno A, Webster J, Chiusolo P, Saraceni F, Guerzoni S, Pochintesta L, Borlenghi E, Marconi G, Zacheo I, Cerrano M, 
Salutari P, Restuccia F, Abbenante MC, Levis MJ, Schlenk RF, Papayannidis C



Outcome of Relapsed or Refractory Acute B-lymphoblastic Leukemia Patients with 
Extramedullary Disease Receiving Inotuzumab Ozogamicin
Kayser S, Sartor C, Luskin MR, Webster J, Giglio F,  Panitz N, Brunner AM, Fante M, Lutz C, Wolff D, 
Ho AD, Levis MJ, Schlenk RF, Papayannidis C

Haematologica 2022

After 1 course

CR 42% (10/24)

PR 37.5% (9/24)

SD 8% (2/24)

RD/PD 12.5% (3/24)

Early
death

1 patient

Inotuzumab Ozogamicin is active in R/R extramedullary ALL disease
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Biology TherapyCure

ALL: a translational approach to drive patient’s cure 

New drugs



Experimental drugs over the years: B and T ALL

• Blinatumomab + AMG-404 
(Papayannidis C et al, ASCO 2022)

• PHA 739358
• MK0457 (Seymour JF Blood Cancer J 2014)
• s.c. Blinatumomab
• Menin inhibitors
• Olverembatinib

• PF-03084014 
(Papayannidis et al, Blood Cancer J 2015)

• Nelarabine
(Candoni A et al, Am J Hematol 2020)

• Navitoclax+Venetoclax
(Malfona F et al, Haematologica 2024)



Biology
Deep MRD monitoring

ALL molecular stratification

Therapy
Less Chemo

More Immunotherapy

Cure

Present (and future) in ALL

New 
drugs
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