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Case Report

Chronic basophilic leukemia is a rare form in chronic 
myeloid leukemia patients. Only limited number of 
reports are available. Herein, we describe a patient 
who presented with fatigue, weight loss, leucocytosis, 
prominent basophilia, and mild eosinophilia. On biopsy, 
bone marrow was hypercellular with marked basophils. The 
immunophenotype showed abnormal expression of CD7, 
which is suggestive of basophilic maturation. Chromosomal 
analysis from GTG-banded metaphases revealed Ph  
positivity, and fl uorescence in situ hybridization (FISH) 
with BCR/ABL dual color, dual fusion probe showed single 
fusion on the der(22) chromosome and ABL/BCR fusion 
was deleted on the der(9) chromosome. The deletion (ABL/
BCR) on der(9) may be associated with basophilia which 
may be also indicative of the transformation of CML to 
acute myeloid leukemia. 
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have a signifi cantly lower incidence of basophilia as 

compared with Ph+/BCR/ABL+ CML.[3,4] The patient 

we describe presented with fatigue, weight loss, 

leukocytosis and persistently prominent basophilia. We 

performed morphological examination, fl ow cytometry 

(FCM), immunophenotyping, and cytogenetic analysis 

to characterize chronic basophilic leukemia (CBL).

Case Report

A 45-year-old male presented with fever, fatigue, 

pallor, and weight loss. A complete blood count revealed 

anemia (hemoglobin 5.6 g/L; mean corpuscular volume 

[MCV] 94.2 fL), platelet count 84 × 109/L, white blood 

count [WBC] 173 × 109/L). A differential count showed 

1% neutrophils, 4% basophils, 3% eosinophils, and 

lymphocytes 8%. Physical examination revealed 

splenomegaly (3-4 cm below the left costal margin) with 

hepatomegaly and lymphadenopathy (tiny axillary lymph 

nodes). The patient had no complaints of hypertension, 

infection, etc.

Morphological fi ndings

The peripheral blood (PB) examination showed 

leukocytosis with marked basophilia (40%) and moderate 

eosinophilia (17%). The bone marrow (BM) biopsy 

showed a markedly hypercellular (98%) marrow with 

myeloid hyperplasia (the myeloid to erythroid ratio was 

increased at 7:1), increased eosinophils, increased 

megakaryocytes with many small and hypolobated forms 

[Figure 1], and moderate reticulin fi brosis.
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Introduction

Chronic myelogenous leukemia (CML) is one of the 

most common myeloproliferative neoplasms (MPNs) 

associated with basophilia and the presence of 20% 

basophilis or more is a characteristic feature of CML 

in accelerated or blast phase.[1,2] CML patients with 

a poorly defi ned entity, Ph-/BCR/ABL-atypical CML, 
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The BM aspirate showed numerous abnormal 

appearing basophils accounting for 66% of total 

nucleated cells. The cells exhibited basophilic cytoplasm, 

cytoplasmic hypogranulation or agranulation, and nuclear 

hypersegmentation. Eosinophils were 9% with abnormal 

granulation and nuclear hyperlobation. The blasts 

were 8%, dyserythropoiesis and dysgranulopoiesis. 

Immunohistochemical stains using CD117 and mast cell 

tryptase were performed on the BM core biopsy and did 

not reveal increased mast cells or mast cell aggregates. 

FCM analysis and immunophenotype

The immunophenotype analysis was performed on 

the BM sample by fl owcytometry using a FACS caliber 

instrument (Becton Dikinson Biosciences, San Jose, CA, 

USA). Antibodies against the following antigens were 

used: CD2, CD3, CD4, CD5, CD7, CD8, CD10, CD19, 

CD20, CD22, HLA-DR, CD11b, CD13, CD14, CD33, 

CD117, CD34, and CD123. The immunophenotype of 

the patient showed expression of CD7, HLA-DR, CD11b, 

CD13, CD33, CD34, CD117, CD123, and HLA-DR 

with aberrant expression of CD7 which is suggestive of 

basophilic maturation.

Cytogenetic analysis

The chromosomal preparation obtained from the BM 

sample using a direct method and unstimulated 24-h 

culture. The chromosomal preparation was subjected 

to standard GTG-banding and karyotyped according 

to ISCN 2005. The chromosomal analysis revealed 

46,XY,t(9;22)(q34;q11) in 15 out of 25 metaphases 

scored [Figure 2a]. Metaphase fluorescence in situ 

hybridization (FISH) with a BCR/ABL dual fusion probe 

(Vysis Inc., Abbott Molecular Diagnostics, Abbott Park, 

IL, USA) on abnormal metaphase cells showed the BCR/

ABL fusion on chromosome 22 and ABL/BCR fusion was 

deleted on the der(9) chromosome [Figure 2b]. As the 

patient exhibited Ph positivity and BCR/ABL fusion, the 

patient was treated with Gleevec. His WBC count did 

decline little, but basophilia persisted (40%) after 1-month 

treatment. The patient required aggressive therapy and 

long-term monitoring to maintain the complete blood 

count.

Discussion

The CBL was fi rst reported by Kyle and Pease.[5] Later 

on others also reported similar cases.[6] While basophilia is 

observed with various myeloid disorders, it is considered 

a poor prognostic feature in the chronic phase.[1,7] In 

addition, the basophilia differentiation of immature blasts 

may be observed in the blastic phase of CML.[8] Acute 

basophilic leukemia, which has been included in the 

revised WHO often represents the blastic transformation 

of CML. In our case the patient had splenomegaly and 

hypercellular BM with an elevated myeloid/erythroid ratio 

which was suggestive of CML. The immunophenotyping 

is important for the accurate diagnosis as morphologically 

the neoplastic basophils may not be easily recognized 

on smear because of the morphologically atypical and 

decreased granules. In our case, the initial automatic 

differential did not characterize the cells as basophils 

but fl agged them as immature eosino-basophilic cells. 

FMC immunophenotyping became particularly important 

in confi rming the nature of these cells because normal 

basophils characteristically display CD123+, CD22, 

HLA-DR and CD38+ immunophenotype.[9] The aberrant 

immunophenotype expression of CD64 and under 

expression of CD38 and CD123 were reported in CML 

patients with basophils.[9] However, recently the normal 

expression of CD45, CD123, CD13, CD33, CD119 and 

CD11b in a case of CBL were reported.[10]

Our case showed negative expression of CD2, CD3, 
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Figure 1: Bone marrow aspirate smear stained with the 
Giemsa stain shows the presence of blasts small to 

moderate in size with two to three nucleoli and scanty 
cytoplasm. A marked increase in immature eosino-

basophilic cells is also seen
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CD4, CD5, CD8, CD10, CD19, CD20, CD22, CD14, and 

CD38. Interestingly, the blast population was positive for 

CD11b, CD13, CD33, CD34, CD117, CD123, and HLA-

DR with aberrant expression of CD7 which suggested 

basophilic maturation. Our FCM immunophenotype 

suggests that in addition to CD38 expression, the other 

markers such as CD7 are important to differentiate 

neoplastic basophils from reactive basophils.

Chromosomal abnormalities have been reported 

in CML patients with basophilia,[11,12] acute basophilic 

leukemia[8] and other myeloid disorders with 

basophilia.[13] CBL with chromosomal aberrations has 

also been reported.[6] CBL is also shown to be associated 

with t(5;12)(q31;p13).[10] Interestingly, patients with 

the poorly defi ned entity, Ph-/BCR/ABL-atypical CML, 

have a significantly lower incidence of basophilia 

as compared with Ph+/BCR/ABL+ and Ph-/BCR/ABL+ 

CML.[3,4] In our case, the Ph chromosome was detected 

with conventional GTG-banding. The fusion gene 

detection in malignancy is highly improved with dual color 

and dual fusion probes using FISH. In our case, the patient 

exhibited single fusion on chromosome 22 but fusion 

lacked on the der(9) chromosome. Since the signals are 

not found on any other chromosome, it was confi rmed that 

the fusion on the der(9) chromosome was deleted. The 

deletions on der(9) have been reported in 15-20% CML 

patients.[14] Cytogenetic abnormalities have also been 

reported in acute basophilic leukemia. t(6;9)(p23;34) is 

reported to be associated with acute myeloid leukemia 

with basophils.[15] Chin et al.[16] extensively reviewed AML 

with t(6;9)(p23;q34) in basophilia cases and opined that 

t(6;9) results in a chimeric fusion gene between DEK 

(6p23) and CANNUP214 (9q34). In our case, the 9q34 

region was deleted though the Ph chromosome was 

detected with GTG-banding. Hence, the deletion of 9q34 

may be associated with basophilia in our case. Though 

various chromosomal abnormalities were involved in 

basophilic leukemia, the FISH with BCR/ABL dual fusion 

probe is important in CML cases to screen 9q34 deletion 

which may be associated with blast transformation.

In summary, CBL is a very rare form in myeloproliferative 

disorders and also seen in CML patients. However, the 

correlation of 9q deletion with basophilia has not been 

studied. The deletion of BCR/ABL fusion gene on the 

der(9) chromosome may be associated with basophilic 

leukemia and ultimately transformed to AML. Hence, the 

molecular studies on der(9q) may give some reasons to 

develop basophilia in CML patients.
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Figure 2: (a) Partial metaphase showing Ph′ chromosomes der(22) and der(9). (b) FISH with the dual fusion probe 
showing BCR/ABL fusion on chromosome 22 and the absence of ABL/BCR on the der(9) chromosome
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