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Abstract

responded very well to decitabine.

Background: Atypical chronic myeloid leukemia (aCML) treated with decitabine is never reported.

Methods: We admitted a 69-year-old man with splenomegaly, hyperleucocytosis, thrombocytopenia and anemia,
then morphology, immunology, cytogenetics and molecular biology analysis of bone marrow were performed and the
diagnosis of aCML was made. The patient was initially treated with decitabine chemotherapy (20 mg/m?x5 days). The
patient achieved complete hematology and morphologic remission after three cycle’s treatment.

Results: The data demonstrated that the diagnosis was aCML, which may be misdiagnosed easily. The patient

Conclusion: This case provides evidence that decitabine is effective for therapy in aCML, and demonstrated a new
safety and efficacy strategy in the management of other myeloproliferative diseases.

Introduction

Atypical chronic myelogenous leukemia, aCML is a subtype
of myelodysplastic/myeloproliferative diseases (myelodysplastic/
chronic myeloproliferative syndromes, MDS/MPN), it occurs in the
elderly, the incidence rate about 1/100, 000, or less [1]. In brief, aCML
is characterized by peripheral leukocytosis, circulating immature
granulocytes, obvious abnormalities, and abnormal clone cells
without Ph chromosome and bcr/abl fusion gene [2]. Overall, aCML
is generally associated with poor outcome, and no special drug has so
far proved to be effective in this disorder. In this report we summarize
our experience with decitabine (5-aza-2-deoxycytidine) in a patient
diagnosed with aCML.

Case Report

We admitted a 69-year-old man for anorexia, fatigue and
shortness of breath for three months and dizzy ten days. Physical
examination revealed pallor and mild splenomegaly and needle-like
bleeding point. Laboratory examinations showed hyperleukocytosis
with WBC 27.2x10°/L (reference range, 4-10x10°/L), differential
count of neutrophil 78.2%, monocytes 1.9%, basophilic granulocytes
0.3%, thrombocytopenia with PLT 17x10°/L (reference range, 100-
300x10°%/L), and hemoglobin of 63 g/L (reference range, 120-150 g/L).
Then the Bone Marrow Aspirate (BMA) was performed. Morphology
of BMA showed a hypercellular marrow with myeloblasts 7%,
promyelocytes 7.5%, myelocytes 12.5%, metamyelocytes 24.5%, NAP
integral is zero. The proportion of lymphocytes significantly reduced.
Immunophenotype analysis of BMA showed myeloid cell about
97.5% of nuclear cells, including blast cells (4.5%), distribution is
relatively concentrated, mainly myeloid expression; Mononuclear cells
(1.5%), mature phenotype; the proportion of Granulocyte increased ,
account for about 91.5%, and some of these cells presented dysplasia.
Lymphocyte percentage decreased obviously. Cytogenetic analysis
revealed a normal karyotype: 46, XY. Molecular biology analysis of
BMA: PDGEF fusion gene negative, JAK2 mutation negative and CEBPA
double mutation positive. The patient was diagnosed with aCML and
treated with decitabine (20 mg/m?x5 days). The patient’s Hematologic
improvement was achieved after one cycle treatment, and peripheral
blood count returned to normal level, bone marrow showed no blast
and dysplasia cells after three cycles of therapy (Figure 1).

Discussion

An aCML is a syndrome of abnormal chromatin clumping.
Peripheral blood smears showing leukocytosis, immature granulocytes,
and neutrophils with abnormal condensation of the nuclear chromatin.
The 2008 WHO diagnostic criteria for aCML [3] is basically a
neutrophilic leukocytosis with dysgranulopoiesis and circulating
immature granulocytes, and its diagnosis relies on: 1) Peripheral
blood leukocytosis (WBC = 13x10°/L) due to increased number of
neutrophils and their precursors, with prominent dysgranulopoiesis.
2) No Philadelphia chromosome or BCR-ABL fusion gene. 3) No
rearrangement of PDGFRA or PDGFRB. 4) Neutrophil precursors
promyelocytes, myelocytes, metamyelocytes) are 10% of WBCs. 5)
Minimal absolute basophilia; basophils usually 2% of the WBCs.
6) No or minimal absolute monocytosis; monocytes are 10% of
WBCs. 7) Hypercellular BM with granulocytic proliferation and
granulocytic dysplasia, with or without dysplasia in the erythroid
and megakaryocytic lineages. 8) 20% blasts in blood and/or BM. This
patient meets the aCML diagnostic criteria. He has mild splenomegaly
and normal chromosomes, negative BCR-ABL fusion gene, peripheral
blood monocytes <1.0x10°/L, immature neutrophils in the bone
marrow is 44.5%, therefore, it can be excluded the diagonosis of
Chronic Myelogenous Leukemia (CML), Chronic Myelogenous
Leukemia (CMML) and chronic neutrophilic leukemia (CNL). So the
diagnosis of aCML was correct.
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Figure 1: The level of leukocyte hemoglobin and Platelet after decitabine treatment.

Until recently, the most common karyotypic changes reported in
aCML include trisomy 8 and del (20q), abnormalities involving other
chromosomes such as 12, 13, 14, 17, 19 and 21 have also been described
[4,5] but no specific chromosomal changes correlations with disease
features were found in aCML patients. Many gene mutations have
been found in aCML, such as, NRAS /KRAS (33% patients), TET2

(33% patients) CBL (10% patients), E2H2 (13% patients) and SETBP1
(25% patients) and so on [6-9], some of which are associated with
poor prognosis, but CEBPA double mutations has not been reported
in aCML. In this case, the patient has normal chromosome and
CEBPA double mutations, and may suggest that the CEBPA double
mutations also is one molecular biology feature and associated with
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good prognosis in aCML as some as in acute myeloid leukemia patients
[10,11].

aCML patients showed poor prognosis when treated with
conventional chemotherapy, the median survival is only 24 to 25
months [12,13]. A retrospective study in MD Anderson Cancer Center
[12] found that: Age (>65 years), anemia (hemoglobin<10 g/dL), white
blood cell count (WBC>50x10°/L) are three independent factors in
aCML. Koldehoft [14] confirmed that allogeneic hematopoietic stem
cell transplantation (HSCT) evaluated the outcome of aCML, but most
aCML patients are not suitable for HSCT for their media age >60 years
[13].

Decitabine is a hypomethylating agent that can reverse the
DNA methylation process and induce tumor cells differentiation or
apoptosis of tumor cells to normal cells [15]. In recent years, decitabine
is widely used in MDS patients, and achieved good results. A phase II
study demonstrates that the response rate in the 177 patients evaluated
(median age 70 years) was 49% [16]. Patients with high-risk cytogenetic
abnormalities according to the IPSS risk criteria showed better overall
survival than those with intermediate-risk abnormalities and a rather
low toxicity profile in elderly patient group. In our case, the patient
were 69 years old and not suitable for bone marrow transplantation,
and then accepted chemotherapy with decitabine (20 mg/m?x 5 days).
He obtained complete hematology and morphologic remission after
three cycles of decitabine. An aCML has both myeloproliferative
and myelodysplastic disorders characters, which maybe result in the
effective treatment with decitabine.

In conclusion, aCML is difficult to distinguish from CML, CNL and
CMML, which is easy to misdiagnosis clinically. Our study suggests that
the CEBPA double mutations may be associated with good prognosis
in aCML. Decitabine shows obvious clinical efficacy in treatment of
aCML, especially for those elder people without the chance of bone
marrow transplantation, and demonstrated a new safety and efficacy
strategy in the management of other myeloproliferative diseases.

Acknowledgments

This work was supported by Science Research Fundation of Health department
of zhejiang province (Grant #2011KYA0540 and Grant #2013KYA083), National
Natural Science Fundation of China (Grant # 81101792), Science Research
Fundation of Chinese traditional medicine of Zhejiang Province (Grant #2011ZB064
and 2013ZA074) and Research Fund for the Doctoral Program of Higher Education
of China (Grant #20110101120105).

References

1. Cazzola M, Malcovati L, Invernizzi R (2011) Myelodysplastic/myeloproliferative
neoplasms. Hematology Am Soc Hematol Educ Program 2011: 264-272.

Hyjek E, Vardiman JW (2011) Myelodysplastic/myeloproliferative neoplasms.
Semin Diagn Pathol 28: 283-297.

Vardiman JW (2010) The World Health Organization (WHO) classification of
tumors of the hematopoietic and lymphoid tissues: an overview with emphasis
on the myeloid neoplasms. Chem Biol Interact 184: 16-20.

Tefferi A, Gilliland G (2006) Classification of chronic myeloid disorders: from
Dameshek towards a semi-molecular system. Best Pract Res Clin Haematol
19: 365-385.

Kurzrock R, Bueso-Ramos CE, Kantarjian H, Freireich E, Tucker SL, et al.
(2001) BCR rearrangement-negative chronic myelogenous leukemia revisited.
J Clin Oncol 19: 2915-2926.

Reiter A, Invernizzi R, Cross NC, Cazzola M (2009) Molecular basis of
myelodysplastic/myeloproliferative neoplasms. Haematologica 94: 1634-1638.

Grand FH, Hidalgo-Curtis CE, Ernst T, Zoi K, Zoi C, et al. (2009) Frequent CBL
mutations associated with 11q acquired uniparental disomy in myeloproliferative
neoplasms. Blood 113: 6182-6192.

Ernst T, Chase AJ, Score J, Hidalgo-Curtis CE, Bryant C, et al. (2010)
Inactivating mutations of the histone methyltransferase gene EZH2 in myeloid
disorders. Nat Genet 42: 722-726.

Piazza R, Valletta S, Winkelmann N, Redaelli S, Spinelli R, et al. (2013)
Recurrent SETBP1 mutations in atypical chronic myeloid leukemia. Nat Genet
45: 18-24.

.Pabst T, Mueller BU (2009) Complexity of CEBPA dysregulation in human

acute myeloid leukemia. Clin Cancer Res 15: 5303-5307.

. Awad MM, Aladle DA, Abousamra NK, Elghannam DM, Fawzy IM (2013)

CEBPA gene mutations in Egyptian acute myeloid leukemia patients: impact
on prognosis. Hematology 18: 61-68.

.Onida F, Ball G, Kantarjan HM, Smith TL, Glassman A, et al. (2002)

Characteristics and outcome of patients with Philadelphia chromosome
negative, bcr/abl negative chronic myelogenous leukemia. Cancer 95: 1673-
1684.

. Breccia M, Biondo F, Latagliata R, Carmosino I, Mandelli F, et al. (2006)

Identification of risk factors in atypical chronic myeloid leukemia. Haematologica
91: 1566-1568.

. Koldehoff M, Beelen DW, Trenschel R, Steckel NK, Peceny R, et al. (2004)

Outcome of hematopoietic stem cell transplantation in patients with atypical
chronic myeloid leukemia. Bone Marrow Transplant 34: 1047-1050.

. Atallah E, Kantarjian H, Garcia-Manero G (2007) The role of decitabine in the

treatment of myelodysplastic syndromes. Expert Opin Pharmacother 8: 65-73.

. Wijermans PW, Libbert M, Verhoef G, Klimek V, Bosly A (2005) An epigenetic

approach to the treatment of advanced MDS; the experience with the DNA
demethylating agent 5-aza-2’-deoxycytidine (decitabine) in 177 patients. Ann
Hematol 84 Suppl 1: 9-17.

Chemotherapy
ISSN: 2167-7700 CMT, an open access journal

Volume 2 - Issue 1+ 1000114


http://www.ncbi.nlm.nih.gov/pubmed?term=Koldehoff M%5BAuthor%5D&cauthor=true&cauthor_uid=15516946
http://www.ncbi.nlm.nih.gov/pubmed/22160044
http://www.ncbi.nlm.nih.gov/pubmed/22160044
http://www.ncbi.nlm.nih.gov/pubmed/22195406
http://www.ncbi.nlm.nih.gov/pubmed/22195406
http://www.ncbi.nlm.nih.gov/pubmed/19857474
http://www.ncbi.nlm.nih.gov/pubmed/19857474
http://www.ncbi.nlm.nih.gov/pubmed/19857474
http://www.ncbi.nlm.nih.gov/pubmed/16781478
http://www.ncbi.nlm.nih.gov/pubmed/16781478
http://www.ncbi.nlm.nih.gov/pubmed/16781478
http://www.ncbi.nlm.nih.gov/pubmed/11387365
http://www.ncbi.nlm.nih.gov/pubmed/11387365
http://www.ncbi.nlm.nih.gov/pubmed/11387365
http://www.ncbi.nlm.nih.gov/pubmed/19996113
http://www.ncbi.nlm.nih.gov/pubmed/19996113
http://www.ncbi.nlm.nih.gov/pubmed/19387008
http://www.ncbi.nlm.nih.gov/pubmed/19387008
http://www.ncbi.nlm.nih.gov/pubmed/19387008
http://www.ncbi.nlm.nih.gov/pubmed/20601953
http://www.ncbi.nlm.nih.gov/pubmed/20601953
http://www.ncbi.nlm.nih.gov/pubmed/20601953
http://www.ncbi.nlm.nih.gov/pubmed/23222956
http://www.ncbi.nlm.nih.gov/pubmed/23222956
http://www.ncbi.nlm.nih.gov/pubmed/23222956
http://www.ncbi.nlm.nih.gov/pubmed/19706798
http://www.ncbi.nlm.nih.gov/pubmed/19706798
http://www.ncbi.nlm.nih.gov/pubmed/22990006
http://www.ncbi.nlm.nih.gov/pubmed/22990006
http://www.ncbi.nlm.nih.gov/pubmed/22990006
http://www.ncbi.nlm.nih.gov/pubmed/12365015
http://www.ncbi.nlm.nih.gov/pubmed/12365015
http://www.ncbi.nlm.nih.gov/pubmed/12365015
http://www.ncbi.nlm.nih.gov/pubmed/12365015
http://www.ncbi.nlm.nih.gov/pubmed/17043019
http://www.ncbi.nlm.nih.gov/pubmed/17043019
http://www.ncbi.nlm.nih.gov/pubmed/17043019
http://www.ncbi.nlm.nih.gov/pubmed/15516946
http://www.ncbi.nlm.nih.gov/pubmed/15516946
http://www.ncbi.nlm.nih.gov/pubmed/15516946
http://www.ncbi.nlm.nih.gov/pubmed/17163808
http://www.ncbi.nlm.nih.gov/pubmed/17163808
http://www.ncbi.nlm.nih.gov/pubmed/16211386
http://www.ncbi.nlm.nih.gov/pubmed/16211386
http://www.ncbi.nlm.nih.gov/pubmed/16211386
http://www.ncbi.nlm.nih.gov/pubmed/16211386

	Title
	Corresponding author
	Abstract 
	Introduction 
	Case Report 
	Discussion 
	Acknowledgments 
	Figure 1
	References

