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To the Editor,
BCR::ABL1-like acute lymphoblastic leukemia, also referred to as

Ph-like ALL, is a heterogeneous subtype of B-cell precursor ALL
(BCP-ALL) with a gene-expression profile resembling BCR::ABL1-
positive ALL, despite lacking the BCR::ABL1 fusion. It is enriched for
kinase-activating lesions and is associated with adverse prognosis
in pediatric and adult cohorts [1–3]. In adults, its incidence
increases with age and may reach approximately 30% in older
patients [4]. Although the Ph-like signature can identify patients
with potentially targetable lesions, routine detection remains
challenging because gene-expression profiling and RNA sequen-
cing are not universally available. To facilitate the identification of
Ph-like cases, Chiaretti et al. developed the “BCR/ABL1-like
predictor”, a quantitative real-time PCR-based tool relying on the
expression levels of 10 genes and showing high sensitivity and
specificity as a surrogate diagnostic approach [5]. The optimal
post-remission strategy for adult Ph-like ALL remains incompletely
defined. In particular, although allogeneic hematopoietic stem cell
transplantation (alloHSCT) is an effective consolidation strategy for
high-risk or chemoresistant ALL, its specific role in Ph-like ALL has
not been conclusively established.
We therefore evaluated the clinical impact of the Ph-like

signature and the role of alloHSCT in adult BCP-ALL patients
enrolled in two consecutive prospective GIMEMA trials, LAL1913
and LAL2317 [6, 7]. Both protocols included pediatric-inspired
intensive chemotherapy; in LAL2317, two courses of blinatumo-
mab were added after consolidation cycles 3 and 6. Eligibility for
alloHSCT in complete hematologic remission was based on
predefined high-risk features at diagnosis and/or minimal residual
disease (MRD) positivity during treatment [6, 7]. Ph-like status was
assessed retrospectively for translational research purposes using
the BCR/ABL1-like predictor on diagnostic samples and was not
itself used as an indication for transplantation. Patients signed an
informed consent form in accordance with the Helsinki Declara-
tion, and both protocols were approved by the Ethics Committees
of all participating Institutions.
Among 199 evaluable BCR::ABL1-negative, KMT2A/AFF1-nega-

tive, and TCF3/PBX1-negative BCP-ALL patients, 59 cases (30%)
fulfilled criteria for a Ph-like signature. Overall 88 patients were
enrolled in LAL1913 and 111 in LAL2317. Among Ph-like cases,
ABL-class alterations were detected in 9 patients, CRLF2 alterations
in 21, and JAK2 rearrangements in 6; in the remaining 23 cases, no
specific kinase-activating alteration was identified. Baseline
characteristics were generally comparable between Ph-like and
non-Ph-like patients. However, Ph-like ALL was associated with a

higher frequency of WBC > 30 × 10⁹/L and a higher prevalence of
IKZF1 and IKZF1plus deletions (Supplementary Table 1), consistent
with previous observations [2, 3]. The complete hematologic
remission rate after induction was similar in Ph-like and non-Ph-
like patients. However, among patients alive after induction,
refractory disease was numerically more frequent in the Ph-like
group (12% vs 4%). At week 10, the pivotal MRD timepoint for
transplant allocation, MRD negativity was less frequent among Ph-
like patients (63% vs 77%). With a median follow-up of
39.5 months, Ph-like ALL was associated with significantly inferior
outcomes, with a 3-year disease-free survival (DFS) of 38%
compared with 75% in non-Ph-like ALL (p < 0.001), and a 3-year
overall survival (OS) of 51% compared with 72% (p= 0.032),
respectively (Supplementary Fig. 1A, B). These findings confirm the
adverse prognostic impact of the Ph-like signature in adult BCP-
ALL, even within modern pediatric-inspired, MRD-oriented pro-
grams. A larger proportion of Ph-like patients had an indication for
alloHSCT compared with non-Ph-like patients (33/59, 56% vs 48/
140, 34%, p= 0.0042). Overall, 22 Ph-like patients proceeded to
transplantation, mainly because of very high-risk features at
diagnosis or MRD positivity; a minority underwent alloHSCT
according to the investigator’s decision. In the LAL2317 protocol,
only 30% of patients receiving blinatumomab were allocated to
transplantation due to MRD positivity, compared with 50% in the
LAL1913 protocol. Among the 11 patients allocated to alloHSCT
who did not undergo transplantation, the reasons were early
relapse (n= 4), physician decision (n= 2), toxicity from prior
therapy (n= 1), donor unavailability (n= 1), patient preference
(n= 1), and unknown (n= 2).
Most transplanted patients received myeloablative conditioning

(91%), and 50% received a total body irradiation-based regimen.
Donors included matched sibling (50%), matched unrelated (5%),
mismatched unrelated (18%), or haploidentical (27%). When
Ph-like patients who underwent alloHSCT were compared with
those who did not, survival appeared similar (Supplementary
Fig. 2A, B). This observation should be interpreted in light of
the higher-risk profile of patients selected for transplant. To
better account for treatment allocation and the time-dependent
nature of transplantation, we performed an intention-to-treat
analysis using Simon-Makuch methodology. Among Ph-like
patients allocated to alloHSCT, those who actually received the
procedure had superior outcomes compared with those who did
not, with a 3-year DFS of 31% versus 0% (p= 0.0085) and OS of
47.1% versus 19.3% (0.0334) (Fig. 1A, B). These data support
alloHSCT as a relevant therapeutic option for eligible Ph-like
ALL patients with high-risk features at diagnosis or MRD positivity
during chemotherapy, in line with previous reports [8, 9].
Nevertheless, outcomes remained unsatisfactory, underscoring
the need for improved disease control before and after
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transplantation. In LAL2317, the addition of a limited number of
blinatumomab cycles improved MRD clearance in the overall
study population [7], but this strategy may have been insufficient
for biologically high-risk subsets such as Ph-like ALL. Recent
data suggest that broader incorporation of blinatumomab may
improve outcomes in adult BCP-ALL, including high-risk and
MRD-negative patients [10]. In parallel, early identification of Ph-
like ALL is essential to guide targeted therapy, particularly tyrosine
kinase inhibitors in patients with ABL-class rearrangements.
Such strategies may increase the depth of molecular response
before alloHSCT and potentially reduce relapse risk after
transplantation. Post-transplant interventions, including targeted
early maintenance, rapid tapering of immunosuppression, pro-
phylactic or pre-emptive donor lymphocyte infusions, and post-
transplant immunotherapeutic approaches with blinatumomab
or inotuzumab, warrant prospective evaluation. Donor-derived
cellular therapies may also become relevant in selected patients
[11, 12].
This analysis has several strengths, including the inclusion of

patients treated within prospective multicenter trials using
pediatric-inspired regimens, centralized MRD assessment, and
predefined MRD timepoints for therapeutic decisions. However,
important limitations must be acknowledged. First, Ph-like status

was assessed retrospectively and was not incorporated into the
original transplant risk algorithm. Second, Ph-like identification
relied on the BCR/ABL1-like predictor, a practical surrogate tool
that may be less comprehensive than gene-expression profiling or
RNA sequencing. Third, the number of Ph-like patients was
limited, reducing the statistical power to draw definitive conclu-
sions. Finally, neither trial was specifically designed to assess the
effect of alloHSCT in Ph-like ALL, and several transplant-related
variables, including donor choice, graft source, conditioning
intensity, and use of total body irradiation, were determined
according to institutional policy.
In conclusion, our findings confirm the adverse prognostic

impact of the Ph-like signature in adult BCP-ALL and support the
continued consideration of alloHSCT as a consolidation strategy
for Ph-like patients with high-risk features or persistent MRD.
Future studies should focus on early diagnostic identification,
integration of targeted therapies and immunotherapy before
transplantation, and post-transplant relapse-prevention strategies.
In this regard, the GIMEMA ALL2922 study, designed to identify
Ph-like ALL at diagnosis and optimize treatment through the
addition of ponatinib, has recently completed enrolment and may
provide further insight into the management of this high-risk
subgroup.
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Fig. 1 Disease free survival and overall survival of Ph-like ALL
allocated to transplant. a Simon Makuch plot for disease-free
survival of Ph-like ALL patients allocated to transplant, whether they
underwent the procedure or not. b Simon Makuch's plot for the
overall survival of Ph-like ALL patients allocated to transplant,
whether they underwent the procedure or not.
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