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Abstract 

Chronic neutrophilic leukemia (CNL) is an extremely rare hematological malignancy, characterized by clonal 

proliferation of mature neutrophils, whose diagnosis has been facilitated in the last decade by the identification 

of a highly specific CSF3R T618I mutation. Myelodysplastic syndromes (MDS) are a group of hematological 

malignancies that share a common characteristic: dysplasia of the bone marrow. The association between the 

two entities is infrequent. A 65-year-old female patient with high-risk MDS developing CNL is described. She 

had a 2-year history of MDS with excess blasts type II with diagnosis based on dysplasia, presence of CD45-

positive blasts in the marrow, thrombocytopenia and cytogenetic abnormalities (21 trisomy). She received 

azacitidine for eighteen courses, with good response to treatment. Approximately 25 months later, she started 

developing marked leukocytosis with neutrophilia (WBC 80.25 x 109/l with neutrophils 68.30 x 109/l), 

thrombocytopenia (49 x 109/l) and splenomegaly (16.5 cm in the long axis). Next Generation Sequencing 

examination revealed the presence of a CSF3R T618I mutation, alongside an ASXL1 mutation and PTPN11 

mutation. Treatment with hydroxyurea was initiated with poor outcome. The patient died one month later of 

cerebral hemorrhage.  

Keywords: chronic neutrophilic leukemia, myelodysplastic syndrome, CSF3R T618I, bone marrow, next 

generation sequencing 

 

1 Hematology Clinic, Colțea Clinical Hospital, Bucharest, 
Romania 

2 Department 8: Radiology, Oncology and Hematology, 
Carol Davila University of Medicine and Pharmacy, 
Hematology Discipline, Colțea Clinical Hospital, Bucharest, 
Romania 

3 Department 8: Radiology, Oncology and Hematology, 
Carol Davila University of Medicine and Pharmacy, 
Hematology Discipline, University Emergency Hospital of 
Bucharest, Bucharest, Romania 

Corresponding author:  
*Mihai Emilian Lăpădat, Hematology Clinic, Colțea 
Clinical Hospital, I.C. Brătianu Bvd. No.1-3, Bucharest, 
Romania, 030167 
email: mhlpdt@gmail.com 

 

Introduction 

Chronic neutrophilic leukemia (CNL) and 

myelodysplastic syndromes (MDS) are distinct 

hematological malignancies. MDS is a group of 

heterogeneous diseases characterized by dysplasia of the 

bone marrow, which leads to peripheric cytopenia. The 

pathogenesis of MDS involves genetic mutations that lead 

to uncontrolled proliferation of the malignant clone due to 

alterations in the anti-tumoral defense mechanisms of the 

medullary microenvironment, especially by bypassing the 

immune defense mechanisms represented by NK cells and 

T lymphocytes (1). The prognosis of MDS varies widely 
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depending particularly on the genetic landscape, with 

higher cytogenetic and molecular risk types having a more 

prominent risk of acute myeloid leukemia transformation 

(one study that analyzed a Romanian based AML 

population showed that a quarter of patients presented as 

secondary AML, with the largest portion of them being 

AML secondary to myelodysplasia) (2). CNL is an 

extremely rare myeloproliferative disease characterized 

by persistent neutrophilia and a highly specific mutation 

in CSF3R (3). The prognosis of CNL is poor, with a 

median survival of 24 months (4) and a median time to 

acute myeloid leukemia progression of 21 months (3-94 

months) (5). The development of CNL in a patient with 

MDS is an extremely rare event, with only a few cases 

having been reported in the literature until now (6), (7), 

(8).  However, some of these cases might not have been 

“true” co-occurrences of CNL and MDS, as defined by the 

World Health Organization (WHO) diagnostic criteria for 

both entities. We report a patient who developed a CNL 

25 months after the diagnosis of a high-risk MDS with 

excess blasts type II. 

 

Case Report 

A 65-year-old female with a history of hypertension 

presented in March 2017 with generalized weakness, 

fatigue and loss of appetite. She had no history of major 

illness or family history of interest. The physical 

examination revealed multiple bruises of the lower 

extremities and painful ulcerative lesions of the hands and 

face. Pulmonary, cardiovascular, abdominal, and 

neurological examinations were normal. There was no 

palpable lymphadenopathy or visceromegaly.  

Her complete blood counts showed Hb 13.1 g/dl, WBC 

5.83 x 109/l with 71% neutrophils, 16% lymphocytes, 

12% monocytes, 1% eosinophils and platelet count 38 x 

109/l.  Bone marrow showed a hyperplastic marrow with 

dysmegakaryopoiesis and 13% myeloblasts. Cytogenetic 

analysis revealed a 46, XX, +21 karyotype in 8 of 20 

metaphases examined. Flow cytometry 

immunophenotyping of marrow blood identified a 12% 

polymorphic blast population with 7% of those being 

CD45-positive. Next Generation Sequencing examination 

was not possible at diagnosis due to financial reasons. 

Histopathological examination of a cutaneous biopsy of 

the ulcerative lesions confirmed the presence of vasculitis.   

The patient was diagnosed with myelodysplastic 

syndrome with excess blasts type II, according to the 2016 

World Health Organization Classification of Tumors of 

Hematopoietic and Lymphoid Tissues (7). Prognostic-

wise, the patient was classified as a high-risk 

myelodysplastic syndrome (IPSS=2p; IPPS-R=6p), and 

thus, hypomethylating agent (azacitidine) therapy was 

initiated. She followed eighteen courses of azacitidine 

(100 mg s.c. daily for 7 days, repeated every 28 days) with 

bone marrow reevaluations after every six courses, which 

constantly revealed a partial remission, according to the 

2006 International Working Group response criteria in 

myelodysplasia (10).  

Approximately 25 months later (in April 2019), during a 

routine evaluation, the patient presented with marked 

leukocytosis with neutrophilia (WBC 80.25 x 109/l with 

neutrophils 68.30 x 109/l), thrombocytopenia (49 x 109/l) 

and splenomegaly (16.5 cm in the long axis). Peripheral 

blood smear showed 74% neutrophilic granulocytes and 

the presence of myeloid precursors. A Next Generation 

Sequence examination was available at this time and 

revealed the presence of several mutations: CSF3R T618I, 

ASXL1 and PTPN11 mutation. On the basis of the clinical 

and biological findings, a diagnosis of chronic 

neutrophilic leukemia was made and treatment with 

hydroxyurea was initiated (1000 mg daily). The patient 

showed no apparent improvement, with progressive 

leukocytosis (110.4 x 109/l) and thrombocytopenia (11 x 

109/l), despite the cytoreductive therapy. She died of 

cerebral hemorrhage one month later. 

 

Discussions and Review of the Literature 

We describe a rare sequential occurrence of CNL in a 

patient with MDS. CNL is a rare myeloproliferative 

disorder characterized by persistent neutrophilia (≥80% of 

WBC) with leukocytosis (>25 x 109/l), bone marrow 

hypercellularity due to granulocytic expansion with 

normal maturation, low blast percentage (<5%) and no 

evidence of dysplasia, the absence of criteria for other 

MPNs (the absence of Philadelphia chromosome or BCR-

ABL fusion gene, the absence of PCM1-JAK2), no 

rearrangement of PDGFRA, PDGFRB, or FGFR1, and 

the presence of CSF3R T618I or other activating CSF3R 

mutation (7). MDS are a group of heterogenous myeloid 

neoplasms characterized by morphological dysplasia and 

peripheral cytopenia as a result of ineffective 

hematopoiesis and an inherent risk of AML 

transformation (9).  

As stated before, CNL is a rare disease. About 200 cases 

have been reported, although the true occurrence of CNL 

is likely much lower when strict WHO diagnostic criteria 

are applied (11), especially when taking into 

consideration the fact that many of the cases have been 

reported before the recognition of CNL as a distinct entity 

by the World Health Organization. The coexistence of 
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CNL with other hematological disorders has also been 

described, such as CNL and MM (12), (14), CNL and PV 

(14), (15) and one anecdotal association with CLL (16). 

Only a handful of cases of CNL associated with MDS 

have been described: some of them have been considered 

by the authors to be pure CNL with dysplastic features 

mimicking myelodysplastic syndromes (6), (7), while other 

authors considered that CNL evolved from MDS (8).  

In regards to our patient, we believe it is a case of CNL 

associated with MDS and not a case of CNL with 

dysplastic features. At the moment of first presentation, 

the diagnosis of MDS was confirmed by using the WHO 

diagnostic criteria for MDS: peripheral cytopenia, 

dysplasia of the megakaryocytes, presence of >10% blasts 

in the bone marrow, cytogenetic abnormalities (21 

trisomy). In a review of 14 cases of CNL, Böhm and 

Schaefer analyzed the bone marrow of these patients and 

concluded that it was “strongly hypercellular due to the 

expansion of neutrophilic granulopoiesis, which was only 

slightly left shifted and produced mature neutrophils. 

Both erythropoiesis and megakaryocytes were 

normocellular and without cytological abnormalities” 

(17). Therefore, the morphological criteria would have 

been enough to exclude the diagnosis of CNL. Besides 

this, the absence of important neutrophilia and 

splenomegaly furtherly excluded the diagnosis of CNL.  

 

Clinical and laboratory diagnosis of CNL include 

hepatosplenomegaly, elevated values for leukocyte 

alkaline phosphatase, serum vitamin B12 and uric acid. 

These were also the first proposed diagnostic criteria for 

CNL (18). At the moment of CNL diagnosis, our patient 

had splenomegaly (16.5 cm in the long axis on 

ultrasound), elevated leukocyte alkaline phosphatase and 

hyperuricemia. Today, in the modern age of genetic 

testing, the most important laboratory criterion for CNL is 

the identification of CSF3R mutations (especially CSF3R 

T618I), which has revolutionized the diagnosis of CNL. It 

has been proposed that CSF3R T618I mutation is a 

frequent and very specific mutation in CNL (3, 19, 20). 

More so, the WHO included the presence of CSF3R 

T618I or other activating mutations of CSF3R in the 

diagnostic algorithm for CNL (6). Other frequent 

mutations that have been reported in CNL cases involve 

ASXL1, SETBP1, SRSF2, TET2, GATA2 (21). Of 

interest are the co-occurrences of CSF3R and SETBP1 

(21), (22), and of CSF3R and ASXL1 (21) which seem to 

be highly specific for CNL and associated with poor 

prognosis.   

 

Our patient benefited from Next Generation Sequencing 

analysis which revealed the presence of CSF3R T618I 

mutation, alongside ASXL1 mutation and PTPN11 

mutation. ASXL1 is one of the most frequently mutated 

genes in malignant myeloid diseases (23), including CNL 

(24), and is associated with a poor prognosis (23). 

PTPN11, a well-known mutation in children with juvenile 

myelomonocytic leukemia, has been recently identified in 

adults with acute myeloid leukemia (25) and other 

myeloid malignancies (26), and is associated with a poor 

prognosis.  

There is no current standard of care for CNL. Most studies 

suggest the use of hydroxyurea to temporally control 

leukocytosis and hematopoietic stem cell allogeneic 

transplant as the only curative treatment option. Other 

options include the use of ruxolitinib, although the data is 

insufficient and further studies are required (27). Our 

patient was initiated on hydroxyurea, as allogeneic 

transplant was not an option (old age, poor performance 

status, no available donor). Because the patient was on 

azacitidine for MDS, a search in the literature was 

performed to determine if CNL could be a side-effect of 

azacitidine treatment. Azacitidine is a well-tolerated drug, 

with injection site reactions (redness, pain, bruising) 

being the most common side-effect, followed by 

neutropenia and nausea (28). To the best of our 

knowledge, there is no association between azacitidine 

and secondary neoplasm.  

Patients with CNL have a poor prognosis, due to old age, 

cytopenia and lack of specific treatment. In a multivariate 

analysis, Elliot et al. identified ASXL1 mutations and 

thrombocytopenia to be independent adverse prognostic 

factors for survival (29). In their 14 patient cohort, Böhm 

and Schaefer identified cerebral hemorrhage as the main 

cause of death (17). This was the case for our patient as 

well, who died of a cerebral hemorrhage secondary to 

thrombocytopenia. In our patient, thrombocytopenia 

might have been the result of two mechanisms: the 

original dysplasia of MDS, but also the expansion of the 

CNL clone in the bone marrow.  

CNL remains a rare disease, with poor prognosis and 

limited treatment options. In recent years, the diagnosis 

has been facilitated by the identification of CSF3R 

mutations. The association of CNL with MDS is even 

rarer and worsens the prognosis of both diseases, 

especially taking into consideration the accumulation of 

cytogenetic and molecular abnormalities and the “double-

hit” cytopenia However, the recent discoveries in the 

molecular pathways are most valuable in the 

identification of novel and effective therapeutic agents. 
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