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Background: Ph-like ALL is a high-risk subset of B-lineage ALL that responds poorly to standard chemotherapy regimens.
While allogeneic hematopoietic cell transplantation (HCT) is routinely recommended for patients with Ph-like ALL, large mul-
ticenter data addressing its role is limited. Here, we conducted a multicenter study to evaluate the role of HCT in adolescent
and young adult (AYA) and adult patients (pts) with Ph-like ALL and compare their outcomes to pts with Ph-pos and Ph-neg
(non-Ph-like) ALL.
Methods: The study included pts (age ≥18) with B-lineage ALL who received HCT in �rst complete remission (CR1) at 3
academic centers (MD Anderson Cancer Center, City of Hope and Mayo Clinic) between 2006 and 2021. Pts were divided
into 3 main subgroups: Ph-like, Ph-pos and Ph-neg ALL. Ph-like ALL cases were identi�ed using cumulative data obtained
by targeted RNA sequencing, conventional cytogenetics, FISH studies, whole genome chromosomal microarray and �ow
cytometry. Measurable residual disease (MRD) prior to HCT was measured using �ow cytometry with a sensitivity of 0.01%
for Ph-neg and Ph-like ALL, and with a PCR assay for BCR::ABL1 for Ph-pos ALL. MRD-negativity was de�ned as <0.01%.
Predictors of relapse were evaluated in univariate and multivariate analysis using Fine-Gray sub-distribution hazard models
considering non-relapse mortality (NRM) as a competing risk.
Results: 673 patients were identi�ed, 83 (12.3%) had Ph-like ALL, of which 73% had CRLF2-alterations. The remaining patients
were classi�ed either as Ph-pos (N=271, 40.3%) or Ph-negALL (N=319, 47.4%). Patients with Ph-like ALL were younger (median
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age 40 years vs 48 and 46 years for Ph-pos and Ph-neg ALL, respectively, p=0.01), more likely to be of Hispanic ethnicity (69%
vs 32% and 48% for Ph-pos and Ph-neg ALL respectively, p<0.001). Patients with Ph-like ALL were also more likely to have
induction failure (24% vs 2% and 11% for Ph-pos and Ph-neg ALL, respectively, p=0.001). A summary of pts characteristics for
each subgroup can be found in Table 1.
The median follow-up was 30, 52 and 48 months for patients with Ph-like, Ph-pos and Ph-neg ALL, respectively. In univariate
analysis, 3-yr OS and PFS did not differ signi�cantly (66% and 59% vs 59% and 54%, p=0.1) between patients with Ph-like and
Ph-neg ALL, respectively. Similarly, the cumulative incidence of relapse was comparable between patients with Ph-like and
Ph-neg ALL (22% vs 20%, respectively, p=0.7).
In contrast, the 3-yr OS (75%, p<0.001) and PFS (70%, p=0.001) were signi�cantly higher and relapse rate signi�cantly lower
(12%, p=0.003) in pts with Ph-pos ALL compared with Ph-like or Ph-neg ALL (Figure 1). The inferior survival in patients with
Ph-like and Ph-neg ALL was likely attributable to higher relapse rates (22% and 20% vs 12%, respectively, p=0.003) compared
to Ph-pos ALL. Finally, the 3-yr NRM rate in patients with Ph-like ALL was comparable (20% vs 18% and 23%, respectively,
p>0.1) to Ph-pos and Ph-neg ALL.
We con�rmed that the relapse rate in patients with Ph-like ALL was comparable to the rate in pts with Ph-neg ALL (HR=1.02,
95% CI 0.6-1.8, p=0.9) on multivariate analysis (MVA). Ph-pos ALL was associated with a signi�cantly lower relapse rate com-
pared with Ph-neg ALL (HR=0.4, 95% CI 0.3-0.7, p<0.001). MRD positivity prior to allo-HCT was the only additional signi�cant
predictor for relapse on MVA (HR=2.9, 95% CI 1.8-4.7, p<0.001).
Conclusions: HCT appears to overcome the poor prognosis of patients with Ph-like ALL. Despite higher induction failure
rates, patients with Ph-like ALL undergoing HCT in CR1 had similar outcomes to other Ph-neg ALL subsets. The impact of
effective salvage therapy leading to MRD-negativity in CR1 in this group is under investigation and will be reported. Further
studies are needed to assess the impact of different Ph-like alterations on HCT outcomes. Outcomes for patients with Ph-pos
ALL are signi�cantly better than other groups, likely due to the use of TKIs pre- and post-HCT.
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