
Philadelphia Chromosome-Positive Acute Lymphoblastic Leukemia:
Risk Factors for Development of Chronic Myeloid Leukemia-Like Subtype

• Acute Lymphoblastic Leukemia (ALL) is the most common 
childhood cancer

• Philadelphia chromosome-positive (Ph+) ALL is a rare, high-risk 
subtype of ALL  

• A small percentage of Ph+ ALL patients develop a Chronic Myeloid 
Leukemia (CML)-like subtype, which resembles the dangerous 
blast crisis phase of CML, after receiving ALL treatment

• The risk factors, characteristics, and outcomes of this population 
have not been well characterized

Objectives
• Characterize parameters that can be used to predict predisposition 

toward developing the Ph+ ALL CML-like subtype

• Patients were well-balanced in baseline characteristics• The Philadelphia chromosome (i.e., the BCR::ABL fusion 
gene) generates the BCR::ABL fusion protein, which 
takes one of two isoforms: p190 or p210

Conclusion
• We reviewed clinical and laboratory characteristics of a sample of 43 Ph+ ALL 

patients
• 8 out of the 43 patients (19%) developed the CML-like subtype
• We identified three parameters at diagnosis that predict predisposition toward 

developing the Ph+ ALL CML-like subtype:
• Higher WBC (median 181k vs. 21k)
• CNS status of 2 or higher (87.5% vs. 31.4%)
• p210 BCR::ABL isoform (50.0% vs. 11.4%)

• Ability to predict development of CML-like subtype in these high-risk patients will 
ultimately help clinicians implement more aggressive treatment strategies
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Study Design and Methods
• Retrospective chart review of 

43 pediatric patients with Ph+ 
ALL treated at  St. Jude 
Children’s Research Hospital 
between 2000 and 2023 

• Divided into two groups: those 
who developed CML-like 
disease (CML-like) and those 
who did not (Others)

• Analyzed characteristics, 
treatment, and outcomes
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Future Studies
• Genomic analysis may be able to 

shed light on potential different genetic 
mutation patterns at diagnosis in 
patients at risk for developing the 
CML-like subtype


