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ABSTRACT
Chronic neutrophilic leukemia is a rare myeloproliferative disorder characterized by a sustained peripheral blood neutrophilia, absence
of the BCR/ABL oncoprotein, bone marrow hypercellularity with less than 5% myeloblasts and normal neutrophil maturation, and no
dysplasia. This leukemia has been associated with mutations in the colony-stimulating factor 3 receptor (CSF3R) that may activate this
receptor, leading to the proliferation of neutrophils that are the hallmark of chronic neutrophilic leukemia. We present a case of chronic
neutrophilic leukemia and discuss the criteria for diagnosis and the significance of mutations found in this leukemia.
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CASE PRESENTATION

A
53-year-old man presented to the emergency room
with abdominal pain. He was a previous smoker
(50 pack-years) and stated that he had recently
been experiencing night sweats. The past history

was otherwise unremarkable. Blood work at the time
revealed a leukocytosis of 40 £ 109/L (Figure 1a) and
hyperuricemia (10.1 mg/dL). Mild splenomegaly was pres-
ent. Flow cytometry detected a very small (0.1) popula-
tion of kappa clonal plasma cells. A bone marrow
examination showed a hypercellular (100%) marrow with
granulocytic hyperplasia and numerous polymorphonu-
clear cells (Figures 1b and 1c). A plasma cell infiltrate was
not appreciated. Subsequent lab work revealed the absence
of the BCR/ABL oncoprotein but the presence of colony-
stimulating factor 3 receptor (CSF3R) and set binding
protein 1 (SETBP1) mutations. These findings were con-
sistent with a diagnosis of chronic neutrophilic leukemia
(CNL). The patient was started on ruxolitinib and sched-
uled for follow-up.

Follow-up at 1 month showed a slight drop in the
white blood cell count and uric acid as well as an improve-
ment in appetite and decrease in night sweats. A second
bone marrow aspirate was still hypercellular with granulo-
cytic hyperplasia with less than 10% immature granulocytes
and no increase in blasts. A repeat mutation panel now
revealed a serine/arginine-rich splicing factor 2 (SRSF2)
mutation and a variant RUNX1 mutation of undetermined
significance. The mutations for CSF3R and SETBP1 were

not detected on this analysis. The patient is currently stable
with a sustained moderate leukocytosis and remains on rux-
olitinib. He is being considered for a hematopoietic stem
cell transplant.

DISCUSSION
In 2016, the World Health Organization classification of

hematologic malignancies was updated to reflect advances in
the understanding of CNL.1 In CNL, the presence of kinase
mutations that activated kinase signaling to promote the
expansion of neutrophils has been incorporated into the diag-
nostic criteria.1 A high prevalence of CSF3R is found in about
80% of cases.2,3 Also common are mutations in SETBP1
(14%–50%) and various spliceosome proteins.2,4,5 Both
CSF3R and SETBP1 were found in our case, which is very sup-
portive of a diagnosis of CNL. Patients can still be classified as
having CNL in the absence of activating mutations if they
meet other criteria such as neutrophilic leukocytosis >25 £
109/L for at least 3 months, hypercellular bone marrow with
granulocytic hyperplasia and no dysplasia, splenomegaly,
absence of the BCR/ABL oncoprotein, and no detectable
underlying reason for a reactive neutrophilia.1 Reactive neu-
trophilia has been associated with underlying plasma cell neo-
plasms.6 In the case of a plasma cell neoplasm, the diagnosis of
CNL can still be made if there is evidence of myeloid cell clon-
ality. Our case had a very minute population of clonal plasma
cells (0.1%), which may be coincidental monoclonal gamm-
opathy of undetermined significance given the tiny population
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of plasma cells. Our case also had CSF3R and SETBP1 muta-
tions, which support the diagnosis of CNL. Because mutant
CSF3R has been associated with dysregulated Janus kinase/sig-
nal transducers and activators of transcription signaling, it
has been suggested that ruxolitinib may be efficacious in
treating CNL, and there are some anecdotal cases suggest-
ing some clinical benefit of ruxolitinib.4,5 However, there
have been other cases in which a CSF3R mutation was
present but there was no response to ruxolitinib which sug-
gests that additional genetic events such as an SETB1
mutation may abrogate the response.7–9 It is also interest-
ing that on the patient’s last bone marrow biopsy, an
SRSF2 mutation and RUNX1 gene variant were detected.
It is known that both SRSF2 and RUNX1 abnormalities
have been found in early stages of myelodysplastic syn-
dromes.10,11 The significance of these findings remains to
be seen in this patient. Further studies are necessary on the
occurrence of these mutations and their interactions in
CNL that will provide insight into the biogenics and thera-
peutic targeting of this rare but serious myeloid
malignancy.
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Figure 1. (a) Peripheral blood (Wrights, £500). (b) Bone marrow aspirate (Wrights, £500). (c) Bone marrow core biopsy (hemotoxylin and eosin, £400).
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