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Ph+ acute lymphoblastic leukemia (ALL) is the most frequent genetic subgroup in adult ALL and its 

frequency increases progressively with age, accounting for about 50% (or more) of B-lineage ALL in 

the older patients. Ph+ ALL represents the most illuminating example of how the management and 

outcome have profoundly changed over the years in ALL. From being the hematologic malignancy 

with the worse prognostic likelihood, the scenario has changed to such an extent that many patients 

can be managed without systemic chemotherapy and transplant. Indeed, prior to the advent of tyrosine 

kinase inhibitors (TKIs), the only possibility of cure was represented by an allogeneic stem cell 

transplant, doable only in a limited proportion of patients due to the lack of response to conventional 

treatment and age. Many elderly patients were in fact managed only by palliative treatment. 

The scenario has changed when the use of TKIs, that have modified the natural history of chronic 

myeloid leukemia (CML), was extended also to Ph+ ALL. Initially, TKIs were added to the backbone 

of the ongoing schemes of multi-agent chemotherapy. This increased the rates of response but was 

invariably associated with notable toxicity and deaths in induction. This led to the association of a TKI 

with de-intensified chemotherapy, that proved equally effective with less toxicity. In Italy, over the 

last 20 years we took a different approach based on the use in induction of only a TKI plus steroids 

(and CNS prophylaxis) without systemic chemotherapy. The first GIMEMA study was carried out 

with imatinib in patients older than 60 years and with no upper age limit. The observation that all 

elderly patients could obtain a hematologic complete remission (CR) led to the subsequent studies with 

2nd and 3rd generation TKIs in induction, always without systemic chemotherapy. This approach was 

associated with hematologic CR rates of 94-100%, with virtually no deaths in induction. A proportion 

of patients could obtain a molecular response with a TKI alone. Some elderly patients treated only 

with TKIs remained alive and well after many years from diagnosis. 

Two other factors have emerged as key players in the management of Ph+ ALL. The first - which 

impacts across all forms of ALL - is the knowledge that the primary endpoint of frontline treatment 

is/should be the achievement of a status of sustained minimal/measurable residual disease (MRD) 

negativity. The second, specific to Ph+ ALL, is the genetic landscape at presentation. The presence of 

the so-called IKZF1plus profile has been associated with an unfavorable prognosis. 

The results obtained clearly indicated that the induction treatment for adult Ph+ ALL patients of all 

ages could be based on a TKI alone (plus steroids) without systemic chemotherapy. Induction needed, 

however, to be consolidated with systemic chemotherapy and/or transplant to improve the deepness of 

the response and the possibility of cure. Our group again took a different approach and designed a 

study - GIMEMA LAL 2116, D-ALBA - in which all adult Ph+ ALL patients (with no upper age limit) 

were treated in induction with the 2nd generation TKI dasatinib followed by a consolidation with a 

minimum of 2 (up to a maximum of 5) cycles with the bispecific monoclonal antibody blinatumomab. 

Thus, a targeted treatment in induction followed by immunotherapy with blinatumomab as 

consolidation. The post-consolidation treatment was left open to the treating physicians. The results, 

published in October 2020 in the NEJM, showed that this chemo-free induction/consolidation strategy 

was feasible, associated with very high rates of CR (98%), 60% of molecular responses at the primary 

endpoint (after 2 cycles of blinatumomab) and rates of overall survival (OS) and disease-free survival 

(DFS) at 18 months of 95% and 88%, respectively. The rates of molecular responses increased further 

with additional cycles of blinatumomab. These very positive results have been confirmed at a 3-year 

and 4-year follow-up analysis. Patients in complete molecular response have so far not relapsed. The 

unfavorable impact of the IKZF1plus is confirmed at a longer follow-up. Most patients have not 

undergone systemic chemotherapy nor transplant and remain MRD-negative in CR. In patients who 

underwent a transplant the transplant-related mortality has been low, presumably because they did not 



undergo systemic chemotherapy. It should be underlined that in patients treated with dasatinib 

followed by blinatumomab we could document a marked modulation of the host immune system, more 

evident after repeated cycles of blinatumomab. The references to the above studies are detailed below. 

The possibility of omitting chemotherapy is also confirmed by the preliminary data of a study 

conducted at the MD Anderson Cancer Center with ponatinib plus blinatumomab for patients with 

newly diagnosis and relapsed Ph+ ALL and CML in blast crisis (Jabbour E et al. Lancet Haematol, 

2022; Nov 16).  

Based on these results, the new ongoing GIMEMA study (LAL 2820) is the first phase 3 randomized 

study designed for adult Ph+ ALL patients. The experimental arm is based on the 3rd generation TKI 

ponatinib followed by blinatumomab. Only patients with an unfavorable genetic profile at presentation 

and/or evidence of MRD will undergo a transplant. The aim is to conclusively document that a large 

proportion of adult Ph+ ALL patients can be managed without systemic chemotherapy and transplant. 

All the above is doable only if i) Ph+ ALL patients are identified within one week from diagnosis 

(which usually corresponds to the steroid pre-phase); ii) the presence (or absence) of IKZF1plus can be 

defined on the diagnostic material; iii) MRD can be adequately investigated on bone marrow samples 

(ideally by RQ-PCR); iv) the presence (or absence) of ABL1 mutations can be investigated, 

particularly if 1st and 2nd generation TKIs are used; v) drugs are available. It should also be underlined 

that such an approach should be extended to ALL patients of all ages. Elderly/old patients with Ph+ 

ALL - if identified (too many elderly/old ALL patients are not tested) - can be managed with a TKI 

given orally and largely at home, with little/limited hospitalization. This is also a cost-saving approach. 
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