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R/R Ph+ ALL: the magnitude of this issue accross different treatment eras
Foà R. N Engl J Med 2025

Overall, 20-30% of patients receiving Hyper-CVAD combined with TKI 
experienced relapse

Patients who received MRD-directed treatments had a longer time to 
overt relapse (5.3 vs 2.4 months, p=0.002)

In 53% of the examined cases, ABL1 kinase domain mutations were
detected, mainly T315I

75% patients received TKI in combination with other salvage
treatments, with CR2 rates with incorporation of TKI ranging from 

80% to 100%. Of note, only 56% of patients changed to a different TKI

Abou Dalle et al, Am J Hematol 2019
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Survival outcomes

MMR was achieved in 66% of patients after 
a median of 1.8 months from start of salvage 
treatment.

41% of patients received allo-HSCT in CR2

Abou Dalle et al, Am J Hematol 2019

“Ponatinib–based approaches in R/R Ph-positive ALL”

Lancet Haematol 2023
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Single-agent ponatinib in R/R Ph+ ALL: 

results from the PACE trial 
Cortes et al, N Engl J Med 2013

Major hematologic response in 41% of patients

1-year OS 40%, 1-year PFS 7%

Ponatinib alone or combined with mild chemotherapy: 

results from the OPAL retrospective analysis
Tavitian et al, Leuk Lymphoma 2020

- 93% of the 29 patients had previously received at least one 2G-TKI

- BCR::ABL1 kinase domain mutations in 57% of evaluable cases

- 91% of patients achieved morphologic CR

Median DFS 3.5 months Median OS 9.9 monthsMedian EFS 3.8 months
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Ponatinib monotherapy for 

hematologic (55 cases) or MRD 

(24 patients) relapse: a real-world 

retrospective analysis
Min et al, Acta Haematol 2025

- CR obtained in 60.7% of patients

- CMR in 47.8% of cases

- Poor 2-year OS 29.5%

- Allo-HSCT performed in 38 

patients, with 2-year OS 29.1%

- In MVA age under 60 years and 

MRD response better than MMR 

were linked to improved OS

Short et al, Am J Hematol 2021

Relapse-free survival curve

Overall survival curve

- 9 heavily pretreated patients (with a 

median of 3 prior regimens, including 

78% having received ponatinib)

- CR/CRi in 56% of cases

- 1-year OS 72%, a result comparing 

favorably with the PACE trial
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Efficacy of a chemo-free 

approach based on ponatinib and 

blinatumomab also in R/R Ph+ 

ALL: the MDACC experience
Jabbour et al, Lancet Haematol 2023

85% of patients obtained CR, after 

one treatment cycle

CMR in 79% of cases

46% of responders (6 cases) 

proceeded to allo-HSCT

Encouraging survival outcomes

- Morphologic CR 96.2%

- CMR rate 88.5%

- 8 (32%) patients underwent allo-HSCT 

Median EFS 15.3 months

Median OS 20 months

2-year OS 41.4%

2-year EFS 30.8%
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More on immunotherapeutic strategies: the ALCANTARA study
Martinelli et al, J Clin Oncol 2017; Martinelli et al, Eur J Cancer 2021

- 16 of 45 (35.6%) patients 

obtained CR/CRh within the 

first two Blinatumomab cycles

- Median RFS 6.8 months

- Median OS 9.0 months for the 

whole cohort 

- MRD response observed in 14 

(87.5%) CR/CRh responders

- 9 patients (20%) received 

allogeneic HSCT

More on immunotherapeutic strategies: the 1010 and INOVATE trials
Kantarjian et al, N Engl J Med 2016; Stock et al, Cancer 2021

- Higher CR/CRi and MRD-negativity rates with 

Inotuzumab-Ozogamicin

- HSCT rate in study 1022 was 41% versus 19% for 

InO versus SC.

- However, there was no benefit in survival 

outcomes (median OS: 8.7 vs 8.4 months)
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More on immunotherapeutic strategies: anti-CD19 CAR-T cells
Shah et al, Lancet 2021

- 15 of the 55 (27%) patients who received Brexu-cel infusion in ZUMA-3 trial were Ph+.

- CHR achieved on 71% of patients, and BCR::ABL1 positivity had no impact on response, RFS and OS

More on immunotherapeutic strategies: anti-CD19 CAR-T cells
Roddie et al, N Engl J Med 2024

- 36 of the 127 (28%) patients who received Obe-cel infusion in FELIX trial were Ph+.

- Median EFS 11.9 months, with estimated 12-month EFS 49.5%. 

- Median OS 15.6 months, with estimated 12-month OS 61.1%

- BM burden before lymphodepletion correlated with survival outcomes
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Frontline combination of ponatinib
and Hyper-CVAD: 80-months follow-up 

results of MDACC phase 2 study
Kantarjian et al, Am J Hematol 2023

Jabbour et al, Lancet Haematol 2023

What about Ph+ ALL relapsing after 

frontline ponatinib containing treatments?

Oral communication, ASH Congress 2025
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Chiaretti et al, ASH Congress 2025

Short et al, Am J Hematol 2024

- 22 out of 201 (10.9%) patients experienced treatment 

failure following ponatinib-containing regimens (16 in 

combination with chemotherapy and 6 chemo-free 

regimens). No patients had prior allo-HSCT.

- 7 cases (32%) extramedullary relapse (mainly CNS)

- T315I in 31% of analyzed samples

- All patients received TKI-based salvage therapy, 

ponatinib in 40% of cases, but not TKI monotherapy

- 80% of cases received blinatumomab, InO or CAR-T

- Second remission in 90% of cases

- Five patients (28%) proceeded to HSCT in CR2
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• Among the 76 treated patients, 
13% experienced relapse

• Median time to relapse 18 months
• Isolated CNS relapse in 5 cases
• CD19 expression remained high at

relapse in all patients

WBC count >70 x 109/L was
independently associated with an 
increased risk of relapse, superseding
the prognostic value of early MRD 
clearance and baseline genomic
alterations such as IKZF1plus genotype

Short et al, J Hematol Oncol 2025

53%%

6%%
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A focus on CNS relapse
Chiaretti and Foà. Blood 2025; Foà et al, N Engl J Med 2020; Jabbour et al, Lancet Haematol 2023 

- While overall improving survival, chemo-free regimens, which omit systemic HD-MTX and Ara-C, could 

predispose to a higher relative risk of CNS relapses (nearly half of relapse cases)

- CNS penetration with targeted compounds is less effective

- Number of lumbar punctures with prophylactic TIT increased to 15 in recent clinical trials

- Suggestion to administer 2 cycles of HD chemotherapy to patients with WBC count >70 x 109/L

- Molecular profiling to identify patients at higher risk of CNS dissemination (Sapienza et al, Hematol Oncol 2023) 

Downregulation

Upregulation

Further strategies for R/R Ph-positive ALL:
allosteric BCR::ABL1 inhibitor or newer 3G-TKI as 

monotherapy or in combinational approaches
Kondo. Br J Haematol 2024

(Specifically Targeting the ABL Myristoyl Pocket – inhibitor)
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Asciminib: the EWALL-OBS22 

retrospective observational study
Chanut et al, Blood Adv 2025

High response rates with asciminib-based
regimens in a real-life cohort of R/R Ph+ ALL

29% of patients bridged to a cellular therapy

Higher EFS when asciminib was used in 
combination, compared with monotherapy

Chanut et al, Blood Adv 2025

Median OS 9.8 months

Median EFS 4.9 months
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• 19 patients (11 hematologic relapse, 
7 MRD persistence/recurrence, 1 

MRD-negative)

• A median of 2 TKI (range 1-3) prior
to asciminib and immunotherapy in 

most cases

• Mutation of ABL1 TK domain in 
66.6% of cases

• Asciminib monotherapy in 63% of cases, in combination in 37% of patients

• CR achieved in 68.4% of patients (MMR in 7 of 13 cases, 53.8%)

• Estimated 1-year OS 62.9% in heavily pretreated patients, with survival benefit with 
administration of asciminib in combination. Allo-HSCT consolidation in 4 cases.

Asciminib-based upfront 

therapy in Ph+ ALL: 

encouraging activity in a 

phase 1 study
Luskin et al, Blood 2025
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Cytogenetic and molecular responses to olverembatinib monotherapy 

in advanced Ph+ leukemias: a TKI option beyond ponatinib
Jabbour et al, ASH 2023
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• Morphologic CR rate 71.4% in 14 patients with overt R/R disease
• CMR achieved in 47% of 17 MRD-positive cases
• Overall, 24 patients (77.4%) harboured BCR::ABL1 T315I mutation
• Allo-HSCT (8 cases) may further improve survival outcomes

Promising clinical 

outcomes with 

olverembatinib in 

patients who 

experienced 

treatment failure 

with 2G-TKI, 

particularly those 

with MRD-positive 

disease and a single 

T315I mutation.
Liu et al, Br J Haematol 2024

Possible combination strategies: olverembatinib and InO bridge to HSCT
Zhang et al, Am J Hematol 2025

5 patients treated for
hematologic relapse, 

while 9 cases had MRD
persistent positive/relapse

Overall CMR rate 76.4%

9 patients (64.3%) were
successfully bridged to 

allo-HSCT

2-year OS 83.3% 
2-year RFS 62.9%
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Case reports exploring further potentially effective combinational approaches
Chiaretti and Foà. Blood 2025; Abou Dalle et al, Leukemia 2025

Algorithm of treatment decision for Ph+ ALL at relapse
Chiaretti and Foà. Blood 2025

• Management of relapse in the 
era of modern targeted
therapy is challenging

• CNS relapse is becoming an 
emerging issue

• Allo-HSCT resulted in lower
DFS and OS in patients
beyond CR1

• The availability of multiple 
newer generation TKIs in 
addition to immunotherapic
approaches led to a global 
improvement in survival
outcomes, though still
unsatisfactory


