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Abstract

The presence of (9;22) (q34;q11) reciprocal translocation, which is 
cytogenetically visible as Philadelphia chromosome (Ph), is a hallmark of 
Chronic Myeloid Leukemia (CML). The fusion BCR-ABL1 gene thus formed 
leads to constitutive expression of the BCR-ABL1 tyrosine kinase resulting in the 
manifestation of CML including hepatosplenomegaly and elevated white blood 
cell count on a routine laboratory test. We described a rare case which presented 
with severe neutropenia and anemia, while the cytogenetic analysis revealed 
an abnormal karyotype 46, XX, der(9)del(9)(q13q22)t(9;22)(q34;q11.2), der(22)
t(9;22) [11]/46, XX [10]. FISH and quantitative PCR for BCR/ABL both showed 
that she had BCR/ABL fusion gene at Major breakpoint, which confirmed her 
diagnosis of CML, chronic phase. We hypothesize the hemocytopenia may 
relate to the deletion of 9(q13q22). After treated with dasatinib, she achieved 
molecular remission. She remains molecular remission 5 years later. To the 
best of our knowledge, there were not any previous published reports of similar 
cases.
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and neutropenia for about one month with not any other symptoms 
in January 2013. Physical examination revealed no evidence of 
lymphadenopathy or hepatosplenomegaly. Her labs in February, 
2013 showed WBC of 1.9×109/L with a differential consisting of 40% 
neutrophils, 4% monocytes, 1% basophils and 55% lymphocytes, 
hemoglobin of 76.0g/L, hematocrit 22.6%, and platelet count 
223×109/L. Reticulocyte count was 0.9%, MCV was 97.1fl (normal 
reference range80-100fl). Complete metabolic panel showed normal 
kidney function and liver function. ANA, anti-Smith antibody and 
anti-double stranded DNA antibody were negative. Serum iron was 
19μg/dL (33-170μg/dL), transferrin167mg/dL (204-360mg/dL), TIBC 
236μg/dL (230-450μg/dL), ferritin 366ug/L (18-160μg/L). Vitamin 
B12 275pg/mL (180-885pg/mL), folate13.8ng/mL (2.3-24.8ng/
mL). LDH was normal at 195IU/L (87-201IU/L). Peripheral blood 
smear showed normocytic and normochromic RBCs. There were 
no schistocytes, no ovalocytes. White cells showed decrease in the 
neutrophils but no immature cells seen. Platelet count was adequate. 
Chest x-ray was negative. Sonogram showed no splenomegaly. Bone 
marrow aspiration and biopsy was done in February, 2013. Flow 
cytometric analysis of bone marrow aspiration was unremarkable 
with no increased blasts or other abnormal cells. Bone marrow smear 
and biopsy showed hypocellular trilineage hematopoiesis with no 
increase in blasts and rare mononuclear megakaryocytes, no evidence 
of reticulin fibrosis (Figure 1(A-E)). Cytogenetic analysis revealed an 
abnormal karyotype 46, XX, der(9)del(9)(q13q22)t(9;22)(q34;q11.2), 
der(22)t(9;22) [11]/46, XX [10] (Figure 2). Quantitative RT-PCR 
analysis from bone marrow aspiration showed positive for BCR-ABL 
translocation with Major breakpoint 0.326% and Fluorescent in Situ 
Hybridization (FISH) showed positive for a BCR/ABL rearrangement 
(7.2% of cells), which confirmed her diagnosis of CML, chronic phase.

The patient was initially treated with dasatinib (Sprycel) at 

Introduction
Chronic Myeloid Leukemia(CML) accounts for approximately 

15% of all adult leukemias [1]. In the United States, approximately 
9000 new cases will be diagnosed in 2018 [2]. CML is a clonal 
myeloproliferative disorder associated with a specific chromosomal 
translocation of chromosome 9 and 22 resulting in the 
Philadelphia(Ph) chromosome. The abnormal chromosome harbors 
a BCR-ABL1 chimeric gene, which is the driver oncogene for CML 
and is essential for CML development. The fusion BCR-ABL1 protein 
tyrosine kinase constitutively activates in the hematopoietic stem 
cells, disrupts the signal transduction machinery of the host cells 
and promotes proliferation and antiapoptotic signals, leading to the 
malignant transformation of CML [3,4]. More than 85% of patients 
with CML are in the Chronic Phase (CP) at the time of diagnosis, 
but if left untreated, the disease will progress into the accelerated 
and blastic phases [3,5]. Many of the chronic phase cases may be 
diagnosed incidentally with an elevated white blood cell count on a 
routine laboratory test, usually exceeding 25×109/L and frequently 
exceeding 100×109/L, occasionally with cyclic variations [3,5]. 
Patients are usually asymptomatic or have only mild symptoms 
of fatigue, weight loss, night sweats or abdominal fullness due to 
hepatosplenomegaly [5]. The classical teaching is that the finding 
of unexplained, persistent leukocytosis (e.g. >12-15×109/L) in the 
absence of infections or other causes of WBC count elevation should 
prompt a workup for CML [5]. Here we described a rare case which 
presented with severe neutropenia and anemia, workup revealed 
CML-CP. After treated with dasatinib, the hemocytopenia resolved.

Case Presentation
A 41-year-old Asian female with excellent performance status 

and no significant past medical history, presented with severe anemia 
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100mg daily in February 21, 2013. Before treatment, CBC showed 
WBC 1.5×109/L, hemoglobin of 65g/L, absolute neutrophil count 
of 0.7×109/L and platelet count of 165×109/L. She developed severe 
thrombocytopenia and worsening anemia on March 15, 2013, when 
CBC showed WBC of 2.68×109/L, hemoglobin of 75g/L and platelets 
of 25×109/L. Dasatinib was hold for 17 days. She received packed 
RBC transfusion for symptomatic anemia. After thrombocytopenia 
recovered, dasatinib was restarted at lower dose of 80mg daily. She 
tolerated it very well. Three months after started dasatinib therapy, 
her peripheral blood and bone marrow biopsy revealed complete 
hematological response, undetected BCR/ABL by FISH and PCR, and 
normal karyotype (46, XX), suggested complete molecular remission. 
She has remained molecular remission since then. Her last visit on 
March, 2018 showed WBC of 4.7×109/L, hemoglobin of 120g/L 
and platelet count 130×109/L. Quantitative BCR-ABL PCR was still 
undetectable.

Discussion
This case represents an unusual initial presentation of 

hemocytopenia in CML of chronic phase. Untreated CML patients 
generally showed hypercellular marrows with increased M:E ratio, 
increased blasts and megakaryocytes with clustering and fibrosis [6-
7]. This patient’s initial bone marrow biopsy revealed hypocellular 
hematopoiesis. Since cytogenetics revealed Philadelphia chromosome, 
FISH and quantitative PCR for BCR/ABL both confirmed that she 
had BCR/ABL fusion gene at Major breakpoint, blasts fewer than 10% 
in the blood and bone marrow, the diagnosis of CML (Chronic Phase) 
could be established according to the 2016 revision to the World 

Health Organization classification of myeloid neoplasms and acute 
leukemia [8]. Cytogenetic analysis showed evidence of interstitial 
deletion in the long arm of chromosome 9 with loss of the segment 
q13-q22 in 11 out of 21 metaphases examined.

The derivative chromosome 9 [der(9)] deletions are uncommon 
recurrent karyotypic abnormalities occurred in about 9-15% of 
the CML [9-14]. The der(9) deletions are variable in size, generally 
between 0.5Mb and 8Mb. They usually span the translocation 
breakpoint, including both chromosome 9 and chromosome 22 
sequences; more than 300 genes are involved [13,15]. A study in 
which 144 patients with pretreated CML were enrolled showed that 
there was no significant difference of WBC, hemoglobin and platelet 
count between patients with and without der(9) deletion (16). Earlier 
studies [9,16] had suggested it is a poor prognostic indicator for CML 
patients before TKI era, who were treated with hydroxyurea, interferon 
alpha or bone marrow stem cell transplantation [9,10,13,16]. These 
patients tended to progress more rapidly to the advanced phase and 
had a shorter overall survival when treated with hydroxyurea or 
interferon-alpha. The potential poor prognostic impact of deletions 
of derivative chromosome 9 may be because of the loss of 1 or more 
tumor suppressor genes mapping to the derivative chromosome 
9(16). However, the prognostic impact of der(9) deletions in TKI era 
has been controversy [11,12,14,17-19]. More recent reports suggested 
that der(9) deletions do not correlate with clinical features, laboratory 
findings including CBC, Sokal and Hasford scoring systems, or 
disease phase [11-13,18]. Quintas-Cardama A. et al [16]has studied 
353 patients with CML in chronic phase, 11% patients carried 
der(9) deletions in 245 patients tested. All patients were treated with 
dasatinib or nilotinib. Their results showed that after treatment with 
second generation TKIs, patients with der(9) deletions do not appear 
to have a worse outcome compared with their counterparts without 
deletions, suggests that TKIs like imatinib, nilotinib and dasatinib may 
overcome the poor prognostic impact imparted by this cytogenetic 
abnormality. The der(9) deletions do not appear to be independent 
adverse risk factors for treatment outcome in CML patients received 
first or second generation TKIs [12,16,20,21]. This patient was started 

Figure 1: 1A HEx40, 1B HEx100, 1C and 1D HEx400, 1E bone marrow 
smear x400. The marrow was hypocellular for the age group, trilineage 
hematopoiesis with rare mononuclear megakaryocytes. No increase in blasts 
and no evidence of reticulin fibrosis.
The bone marrow biopsy and smear showed hypocellular trilineage 
hematopoiesis with no increase in blasts and rare mononuclear 
megakaryocytes. Normal reticulin content was observed.

Figure 2: Chromosome analysis revealed an abnormal female karyotype 
with a Philadelphia (Ph) chromosome, resulting from a translocation between 
the long arms of chromosomes 9 and 22 and a derivative chromosome 9 
resulting from a deletion of the long arm and the translocation between 
chromosomes 9 and 22.
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on dasatinib, and at 3-month follow-up, her peripheral blood and 
bone marrow biopsy revealed complete hematological response 
and molecular remission. Five years later, she remains in complete 
molecular response.

The pathogenesis of the hemocytopenia, particularly neutropenia 
and hypocellular bone marrow in our patient is not clear yet. We 
hypothesize that the deletion of 9(q13q22), which contains the region 
of 9(q13q21) and 9(q21q22), may lead to the loss of certain regulatory 
genes and cause dysfunction of pluripotent stem cells [21], which 
could result in abnormal hematopoiesis, including hemocytopenia. 
However, the exact mechanism of hemocytopenia in this case may be 
more complex and needs to be further explored.

Conclusion
Hemocytopenia is rare in CML-CP. The case we presented 

suggested that the possibility of chronic myeloid leukemia should 
be taken into account in patients with leukopenia. Promote bone 
marrow biopsy is critical to establish the diagnosis. It seems this 
patient responded to 2nd generation TKI dasatinib as well as other 
patients with chronic phase CML. The mechanism of hemocytopenia 
is still unclear and deserves further study.
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