
“Patients with the Philadelphia
chromosome who are treated with TKIs

have a greater chance for survival.”

BCR/ABL1 Fusions and 
Chronic Myelogenous Leukemia (CML)

BCR/ABL1 Mbcr (P210) IS
Quantitative Analysis 

Chronic myelogenous leukemia (CML) is a myeloproliferative 
neoplasm that accounts for 15%-20% of adult leukemia.1 
The hallmark of CML is a reciprocal translocation between 
chromosome 9 (ABL) and chromosome 22 (BCR), resulting in 
a fusion gene (BCR-ABL), otherwise known as the Philadelphia 
chromosome or Ph (Figure 1). This fusion leads to deregulated 
tyrosine kinase activity that plays a key role in CML 
pathogenesis.2 

The Philadelphia chromosome is observed in more than 95% of 
adult CML patients, 15%-20% of adult acute lymphoblastic 
leukemia (ALL) patients, 3%-5% of pediatric ALL, and rarely in 
adult acute myelogenous leukemias (AML).3 Although 
cytogenetically all Philadelphia chromosomes appear the same, 
molecular assessment could distinguish several clinically- 
important variant isoforms p190, p210, and p230, based on the 
different breakpoints. The transcript derived from major breakpoint 
(Mbcr), i.e, e13/a2 or e14/a2 forms protein p210, which is involved 
in 95% of CML but can also be associated with 15% of adult-
onset ALL and 5% of adult-onset AML. The transcript derived from 
minor breakpoint (mbcr), i.e, e1/a2, forms protein p190, which 
is generally associated with 15% of adult-onset ALL and 5% of 
pediatric-onset ALL. P230 is usually associated with CML with 
neutrophilia and thrombocytosis.4 

Treatment with tyrosine kinase inhibitors (TKIs) dramatically 
improves survival in CML patients and is thus the standard of 
care for CML patients. The goal of TKI treatment is to achieve a 
major molecular response (MMR), defined as a 3-log (1000 fold) 
reduction in BCR-ABL1 transcripts aligned to IRIS baseline.5 
Due to the demand of high sensitivity, reverse transcriptase 
quantitative PCR (RQ-PCR) is frequently used to assess BCR-
ABL transcripts in CML patients in order to monitor disease 
course and treatment response. 

Clinical Utility
Three levels of response are commonly used to evaluate CML 
status. First, hematologic response refers to the normalization of 
blood cell count, mainly needed to adjust the TKI dose for 
hematologic toxicity. Second, cytogenetic response (CyR) refers 
to chromosome G banding analysis (CBA) or fluorescence in 
situ hybridization (FISH), mainly needed to assist diagnosis of 
Ph in the pre-TKI era. Third, molecular response (MR), refers 
to real-time quantitative reverse-transcription PCR (RQ-PCR), 
mainly needed to measure the reduction of BCR-ABL1 fusion 
transcripts in order to monitor minimal residual disease (MRD) 
over time. 

BCR-ABL1 can be found 
in more than 95% 

of adult CML patients.3

The measured results can be aligned to international 
scale (IS) to determine if patients have achieved a particular 
milestone. As more potent TKI is being used in CML treatment, 
assessment of deep response is urgently needed, since it would 
be important to determine the safe point to discontinue treatment 
whereas remission can still be sustained.
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Figure 1. Example of chromosomal translocation/BCR-ABL1 fusion 
gene commonly called the Philadelphia chromosome
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Sample Report & Requisition

Samples for Submission
Collect 3-5 mL of whole blood or 1-3 mL of bone marrow and place in EDTA or citrate tubes supplied by GoPath Laboratories. 
Samples MUST BE RECEIVED WITHIN 48 HOURS of collection due to lability of RNA. Transport specimen using a cool pad to 
maintain a refrigerated temperature around 4ºC. Do not use frozen blood. All specimens must be labeled with the patient name, 
which must match the name listed on the requisition form. 

Assay Description
The assay is designed to quantitatively measure Mbcr transcripts using international scale (IS) to monitor drug response of tyrosine 
kinase inhibitor (TKI) treatment, which targets the BCR-ABL1 fusion protein. Studies show that a patient will have a good prognosis when 
achieving major molecular response (MMR), defined as a 3-log (1000 fold) reduction in BCR-ABL1 transcripts aligned to IRIS baseline.

Total RNA is isolated from bone marrow or peripheral blood and converted to cDNA. ABL1 is used as a reference gene to be amplified 
together with BCR-ABL1 fusion transcripts by real-time RT-PCR. Absolute copy numbers are calculated based on standard curves of 
each target. Fusion transcripts are further normalized against ABL1 and then converted to (IS) scale using a WHO first reference 
material (provided by Qiagen, Germantown, MD). The limit of detection of this assay is 0.0025% IS. The limit of quantification is 
0.0032% IS. This assay does not detect transcripts resulting from other BCR-ABL1 fusion transcripts that form p190 or p230. 
The results of this test must always be interpreted in the context of morphologic and other relevant data and should not be used 
alone for a diagnosis of malignancy. 

Methodology


