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Abstract

Chronic myeloid leukemia (CML) is a chronic myeloproliferative 
neoplasm characterized by excess granulocytes at different stages of 
maturation and the presence of BCR-ABL1 fusion gene or Philadel-
phia chromosome. Absolute eosinophilia, basophilia, and monocyto-
sis are not uncommon in CML. However, a rare entity called eosino-
philic variant of CML (eoCML) can present with eosinophilia without 
excess neutrophils or basophils. Here, we report a rare and unusual 
case of eoCML presenting as a liver mass with abnormal liver func-
tion tests, which has not been reported in the literature so far.
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Introduction

Chronic myeloid leukemia (CML) is a chronic myeloprolifera-
tive neoplasm characterized by excess granulocytes at differ-
ent stages of maturation and the presence of BCR-ABL1 fusion 
gene or Philadelphia chromosome. The natural course of CML 
consists of chronic phase (CP), accelerated phase (AP), and 
blast phase. Absolute eosinophilia, basophilia, and monocy-
tosis are not uncommon in CML [1]. However, a rare entity 
called eosinophilic variant of CML (eoCML) can present with 
eosinophilia without excess neutrophils or basophils. Hypere-
osinophilic syndrome (HES), characterized by high eosinophil 
count, differs from eoCML by the absence of the Philadelphia 

chromosome. EoCML typically presents with the involvement 
of the heart, lungs, and central nervous system. Here, we report 
a rare and unusual case of eoCML presenting as a liver mass 
with abnormal liver function tests, which has not been reported 
in the literature so far.

Case Report

A 26-year-old male with a past medical history of depression 
and marijuana use presented to the emergency room (ER) with 
abdominal pain and dyspepsia for 6 weeks. He had no history 
of liver disease, alcohol abuse, recent travel, itching, changes 
in bowel habits, weight loss, fever, or chills. Vital signs in the 
ER were within normal limits. Physical exam was significant 
for icteric sclera. There was no mass or tenderness on abdomi-
nal exam. Complete blood count was significant for leukocy-
tosis of 25.4 × 109/L (reference range (RR): 3.6 - 11 × 109/L) 
with an absolute eosinophil count of 18.7 × 109/L (RR: 0 - 0.5 
× 109/L). His absolute neutrophil count was within normal lim-
its at 3 × 109/L (RR: 2 - 7.5 × 109/L), hemoglobin and platelet 
count were within normal limits as well. Liver function tests 
were elevated with aspartate transaminase (AST) of 944 U/L 
(RR: < 37), alanine transaminase (ALT) of 613 U/L (RR: 11 - 
61), alkaline phosphatase (ALP) of 956 U/L (RR: < 126), total 
bilirubin of 199 µmol/L (RR: 0 - 18), conjugated bilirubin of 
122 µmol/L (RR: 0 - 10), and LDH of 1,437 U/L (RR: < 234). 
Other blood tests, including prothrombin time (PT)/interna-
tional normalized ratio (INR), activated partial thromboplastin 
time (aPTT), lipase, renal function panel were within normal 
limits.

Extensive testing was performed to identify the etiology 
of liver injury, which revealed negative viral hepatitis panel, 
normal ceruloplasmin, alpha-fetoprotein (AFP), anti-mito-
chondrial antibody (AMA), carcinoembryonic antigen (CEA) 
and immunoglobulin G (IgG) levels. The IgE level was elevat-
ed at 1,706 kU/L (RR: < 100 kU/L). Imaging with computed 
tomography (CT) of the abdomen revealed a hypodense mass 
in the liver involving the porta hepatis and left lobe measuring 
at 11.5 × 5.8 × 7.5 cm. The spleen was unremarkable and had 
normal size measuring at 10 × 4.9 cm.

Peripheral blood smear examination revealed marked leu-
kocytosis (due to eosinophilia) without overt dysplasia. There 
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was no increase in blasts or basophils. A concurrent bone mar-
row examination revealed an increased myeloid/erythroid ra-
tio with marked eosinophilia. There was no morphologic or 
immunohistochemical evidence of dysplasia, an increase in 
blasts, nor the presence of B- and T-cell lymphoproliferative 
neoplasms. Special stains for amyloid deposition and infec-
tious organisms (mycobacteria and fungus) were negative. 
The hematoxylin and eosin stain of the bone marrow biopsy 
was shown in Figure 1. Concurrent flow cytometry of the bone 
marrow aspirate did not reveal any increase in blasts or mono-
cytes or any evidence of aberrant T cells, monoclonal B cells, 
and plasma cells.

A core needle biopsy of liver mass was performed, and 
histopathological examination revealed extensive infiltration 
with eosinophils associated with a portion of residual hepatic 
parenchyma (Fig. 2). There was no morphologic or immuno-
histochemical evidence of an increase in blasts or involvement 
by B- or T-lymphoproliferative disorders. Additional findings 
include cholestatic changes, patchy portal, and peri-portal fi-
brosis.

Cytogenetics performed on the bone marrow speci-

men demonstrated three-way variant translocation t (2;9;22) 
(q13;q34;q11.2) in five of 16 metaphases examined. Next-
generation sequencing performed on the bone marrow aspirate 
identified the presence of a p210 BCR-ABL1 fusion transcript. 
However, mutations for PCM1-JAK2, PDGFRA/PDGFRB as 
well as FGFR1 were negative.

Due to a longer turnaround time for cytogenetic studies, 
the patient was initially placed on steroids for eosinophilia 
and organ damage, which resulted in severe steroid psycho-
sis. However, once molecular and cytogenetics results were 
available, the patient was diagnosed with eoCML and started 
on tyrosine kinase inhibitor (TKI), imatinib at 400 mg daily. 
The patient achieved hematologic remission within 6 weeks of 
TKI initiation (except an intermittent and very mild increase in 
eosinophil count). Within 10 weeks of TKI initiation, his liver 
enzymes (AST, ALT, and ALP), as well as bilirubin, normal-
ized and he achieved 1.92 log reduction on his quantitative 
polymerase chain reaction (PCR) for BCR-ABL (1.2% BCR-
ABL/ABL1) and IS-score of 0.73 which is within the expected 
response milestone per National Comprehensive Cancer Net-
work (NCCN) guidelines (NCCN guidelines version 1.2019, 

Figure 1. The bone marrow biopsy shows a markedly hypercellular marrow with prominent eosinophilic hyperplasia. No reticulin 
or collagenous marrow fibrosis is present.

Figure 2. The core biopsy of the liver mass shows an extensive eosinophilic inflammatory cell infiltrate with the destruction of the 
hepatic parenchyma. Other areas displayed liver lobules and portal tracts infiltrated by numerous eosinophils with degeneration 
of hepatocytes and cholestasis.
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CML).
Repeat ultrasound imaging performed at 14 weeks follow-

ing initiation of TKI showed mild hepatomegaly at 18.1 cm 
with reduced penetration (possibly mild fatty liver infiltration) 
but no discrete hepatic mass.

Discussion

According to the World Health Organization (WHO) clas-
sification of tumors of hematopoietic and lymphoid tissue, 
chronic myelogenous leukemia, BCR-ABL1-positive leuke-
mia is defined as myeloproliferative neoplasm presenting 
with marked granulocytosis in different stages of maturation 
with a predominance of myelocytes. Usual clinical findings at 
presentation include fatigue, malaise, weight loss, and spleno-
megaly. Absolute basophilia and absolute eosinophilia are the 
most common supplementary peripheral blood findings in the 
chronic phase of CML [1]. Cases such as atypical presentation 
of isolated thrombocytosis without leucocytosis [2-4] with the 
sole presence of p190 BCR-ABL1 fusion transcript, absolute 
monocytosis, and features intermediate between CML and 
chronic myelomonocytic leukemia (CMML) have also been 
described [5-7].

In the peripheral blood, absolute eosinophilia is defined 
as > 500 eosinophils/mm3. Eosinophilia has been divided into 
mild (500 - 1,500/mm3), moderate (1,500 - 5,000/mm3), and 
severe (> 5,000/mm3) [8, 9]. The term hypereosinophilia was 
initially introduced in the 2011 Working Conference on Eo-
sinophil Disorders and Syndromes. It was defined as marked 
and persistent eosinophilia (> 1,500/mm3) and/or the percent-
age of eosinophils in bone marrow section exceeding 20% of 
all nucleated cells and/or the pathologist believes that tissue 
infiltration by eosinophils is extensive and/or if marked depo-
sition of eosinophil granule proteins is found (in the absence 
or presence of significant tissue infiltration by eosinophil [9].

Peripheral eosinophilia occurs due to various etiologies, 
including parasite infestation, hypersensitivity reactions, auto-
immune disorders as well as malignancies including hemato-
logical malignancies [10].

HES has been divided into three categories: primary, 
secondary, and idiopathic. In primary/neoplastic HES, eo-
sinophilic expansion occurs due to underlying clonal stem 
cell, myeloid, or eosinophilic neoplasms [9]. The myeloid 
and lymphoid neoplasms with eosinophilia and genetic rear-
rangements are given a special place in the latest 2016 WHO 
revised classification of hematological tumors. These genetic 
rearrangements include genes such as PDGFR-A, PDGFR-B, 
FGFR-1, and PCM1-JAK2 [11]. Chronic eosinophilic leuke-
mia, not otherwise specified (CEL, NOS) is a myeloprolifera-
tive neoplasm which results in clonal hyperproliferation of eo-
sinophils and eosinophilic precursors in the peripheral blood, 
bone marrow, and peripheral tissues and is a diagnosis of ex-
clusion. CEL, NOS, is characterized by an absolute eosinophil 
count of > 1,500/mm3, < 20% blasts in the peripheral blood 
and bone marrow and/or presence of a clonal abnormality, and 
the absence of other clonal abnormalities that results in eosin-
ophilia-BCR-ABL1 fusion, rearrangement of PDGFRA, PDG-

FRB or FGFR1 or PCM1-JAK-2, ETV6-JAK2, or BCR-JAK2 
fusion , and other acute and chronic myeloid neoplasms that 
could present with eosinophilia, like acute myeloid leukemia 
(AML) with inv(16)(p13.1q22); t(1;16)(p13.1;q22), t(8;21)
(q22;q22.1), polycythemia vera, essential thrombocythemia, 
primary myelofibrosis, chronic neutrophilic leukemia, CMML 
and BCR-ABL1-negative atypical CML [12].

Secondary HES is a reactive, polyclonal proliferation of eo-
sinophils in response to eosinophilic cytokines seen in parasitic 
infections, certain solid tumors, hematologic neoplasms like 
T-cell lymphoma, Hodgkin lymphoma, systemic mastocytosis, 
and lymphoblastic leukemia. Systemic mastocytosis may be as-
sociated with the clonal proliferation of eosinophils [8, 9, 12].

A rare entity called a lymphocytic variant of HES (L-HES) 
presents as persistent eosinophilia due to cytokine release by 
aberrant T cells. It is defined as a clonal proliferation of abnor-
mal memory T cells. Symptoms mimic Sezary syndrome with 
predominant dermatological manifestations. Less commonly, 
superficial lymphadenopathy, rheumatological, cardiovascu-
lar, and pulmonary involvement are documented. The most 
common aberrant immunophenotype associated is cluster of 
differentiation 3 (CD3)-, CD4+ T cells. These cells are proven 
to release interleukin-5 (IL-5), which eventually causes HES. 
However, identification of IL-5 levels in the blood is not a 
routine practice in making this diagnosis. Though there are no 
definitive diagnostic criteria for L-HES, findings like abnor-
mal immunophenotypes on T cells like CD3-CD4+, CD3+CD4-

CD8-, CD4+CD7- [13], T-cell clonality on PCR studies, rarely 
occurring cytogenetic abnormalities like 16q breakage, partial 
6q, 10q deletion and trisomy 7 [14], increased serum IgE lev-
els, polyclonal hypogammaglobinemia [15], and Epstein-Barr 
virus (EBV) deoxyribonucleic acid (DNA) levels by PCR are 
considered in the diagnosis.

Idiopathic HES includes conditions where there is tissue 
damage as a result of eosinophilia with no known etiology 
and diagnosed after excluding primary and secondary causes 
of HES as well as the L-HES. Whereas the term idiopathic 
hypereosinophilia is used when all the above criteria are met 
without evidence of tissue damage [8].

Tissue damage by eosinophilia, in general, is thought to 
be caused via degranulation. Few cases reported include endo-
myocardial fibrosis and multiple thromboses [16, 17]. In a case 
report from India, a patient presented with recurrent superficial 
thrombophlebitis and eosinophilia secondary to BCR-ABL fu-
sion gene. There was no evidence of splenomegaly similar to 
our patient [18]. Rare presentations like digital ischemia have 
been reported as well [19].

In HES, a thorough workup including blood and bone 
marrow microscopic examination, flow cytometric analysis, 
cytogenetics, and molecular studies, should be performed to 
assess clonality after ruling out secondary causes.

The literature has documented very few cases with isolat-
ed eosinophilia without neutrophilia or basophilia with associ-
ated BCR-ABL1 rearrangement termed as eoCML. EoCML is 
reported to be a rare presentation of CML, which differs from 
other forms of HES and CEL, NOS by the presence of BCR-
ABL1 gene rearrangement and splenomegaly [18-20].

In classic cases of CML, various scoring systems are used 
for the prediction of prognosis. The most important factor is 
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a response to tyrosine kinase inhibitors in all three areas: he-
matological, cytogenetic, and molecular. Overall, the response 
for TKI in chronic phase CML is excellent. As the studies 
have shown, dasatinib and nilotinib have a better and faster 
response than imatinib. A retrospective cohort analysis per-
formed by Jain et al on patients with chronic phase CML tak-
ing imatinib 400 mg, imatinib 800 mg, dasatinib and nilotinib 
showed overall 5-year outcomes of failure-free survival (FFS) 
70%, transformation-free survival (TFS) 92%, and overall sur-
vival (OS) 93% [21].

There is limited literature published so far and no defini-
tive data about the prevalence of eoCML. Patients with eo-
CML are treated the same way as classic CML using tyrosine 
kinase inhibitors. Our patient showed excellent response to 
Imatinib like other cases mentioned in the literature [18, 19].

In our literature review, we have not come across an exam-
ple of eoCML presenting as liver mass as such with associated 
abnormal liver function tests, and we hope this unique presen-
tation of CML would provide new information.
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