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Chronic myeloid leukemia (CML) is a hematopoietic stem 
cell disorder from the group of myeloproliferative neoplasms, 
according to the WHO myeloid neoplasms and acute leukemia 
classification; it accounts for 15% of newly diagnosed cases 
of leukemia in adults1,2. CML represents 11.7% of the total 
hematological malignancies in Bahrain3.

The cytogenetic hallmark of the disease is a reciprocal 
translocation t(9;22)(q34;q11.2) between the ABL (Abelson 
murine leukemia) gene on chromosome 9 and the BCR 
(breakpoint cluster region) gene on chromosome 22, with 
subsequent formation of Ph chromosome which encodes an 
oncoprotein with constitutively active tyrosine kinase activity 
that activates downstream pathways and promotes the growth 
and replication of the myeloid cell line4.

While Ph chromosome is detected in 90%-95 % of patients 
with CML, variant Ph chromosome translocations have been 
reported in 5%-10% of patients with newly diagnosed CML. 
These variants are characterized by the involvement of one 
or more chromosomes in addition to chromosomes 9 and 22, 
and should be distinguished from additional chromosomal 
abnormalities emerging during treatment or clonal evolution 
that drives disease progression and obscures the prognosis1.
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Chronic myeloid leukemia (CML) is categorized as one of the myeloproliferative neoplasms, 
according to the World Health Organization (WHO) myeloid neoplasms and acute leukemia 
classification. The hallmark of this disease is the presence of a reciprocal translocation between 
the long arms of chromosomes 9 and 22 [t(9;22)(q34;q11)] which leads to the formation of the 
Philadelphia chromosome (Ph) and is present in 90%-95% of CML patients. In 5%-10% of CML 
cases, there are variants where one or more different chromosomes are involved in addition to 
chromosome 9 and 22. 

We present a patient with newly diagnosed CML with a rare variant translocation involving 
chromosomes 9, 19 and 22. To the best of our knowledge, this is the first case study to describe a 
variant Ph chromosome translocation in chronic phase CML in Bahrain.
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Fluorescence in situ hybridization (FISH) using a locus-
specific dual-color, dual-fusion probe is essential in identifying 
and confirming translocations. With the dual-color, dual-fusion 
BCR/ABL1 probe, the normal signal pattern consists of two 
red and two green signals (2R 2G) on the normal chromosomes 
9 and 22, respectively. When the t(9;22) is present, the typical 
BCR/ABL1 fusion pattern (2F 1R 1G) consists of two fusions 
(2F), one red (1R) and one green (1G) signal; however, at least 
five atypical fusion patterns can be found5.

The mechanism of variant Ph generation and the molecular 
basis of biological differences between classic Ph and variant 
Ph chromosomes are not fully understood, but it has been 
revealed that variant Ph does not impact the response to 
medication or clinical outcome6.

The aim of this presentation is to report a newly diagnosed 
case of CML in the chronic phase (CP) with an atypical variant 
translocation involving chromosomes 9, 19, and 22.

THE CASE

A thirty-one-year-old female patient with no history of any 
significant medical illness was admitted in September 2016 


