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Mutation: Clinical Severity Paralleled with Hematologic 
Abnormality
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Cutaneous lesions of leukemia cutis (LC) by chronic neu-

trophilic leukemia (CNL) have been merely reported due to 

the rare occurrences of CNL. Furthermore cutaneous lesions 

in relation to clinical severity have been far less studied. A 

70-year-old man presented with multiple violaceous papules 

and excoriations on both lower extremities. The diagnosis 

was LC based on histologic and laboratory evaluation and 

the origin was elaborated as CNL with the confirmation of 

colony stimulating factor 3 receptor (CSF3R) mutation. Inter-

estingly, the patient presented clinical severity in a parallel 

manner to the hematologic abnormality. To the best of our 

knowledge, there has been no reported case of CSF3R con-

firmed LC in CNL featuring explicit skin eruption in relation 

to laboratory findings. (Ann Dermatol 31(6) 673∼677, 2019)
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INTRODUCTION

Leukemia cutis (LC) is characterized as infiltration of leu-

kemic cells into the skin resulting in various cutaneous le-

sions
1
. While the incidence of LC varies on the underlying 

malignancy, its association with chronic neutrophilic leu-

kemia (CNL) is extremely rare, limited to only a few case 

reports
2
. Moreover, previous cases of LC undervalued the 

hematologic correlation to the severity of skin present-

ation since LC often arises in advanced stages with short 

survival periods. Although, colony stimulating factor 3 re-

ceptor (CSF3R) mutation has further elucidated the nature 

of CNL, its association with the clinical significance of LC 

was not underscored
3
. Herein, we report the first case of 

LC associated with CNL confirmed through CSF3R gene 

mutation, featuring explicit skin eruption in a paralleled 

manner to hematologic abnormality.

CASE REPORT

A 70-year-old man presented with multiple erythematous 

to violaceous papules and excoriations on both lower ex-

tremities for two weeks. The lesions started as pea-sized 

papules on both ankles and had spread to the entire lower 

extremities. The nature of excoriation occasionally bled 

and had been macerated. Subsequent oral steroid and em-

piric antibiotics failed to alleviate the lesions. The patient 

had no medical condition or family history of skin cancer 

and was otherwise in good health. Vital signs were stable 

and numerous non-tender 1 to 2 cm sized papules over-

lying erythema with pitting edema were present on phys-

ical examination (Fig. 1A).
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Fig. 1. Serial clinical images. (A) Skin lesion at initial visit featuring multiple red to violaceous papules and plaques with severe 

oozing and edema on the feet, leukocyte count (63,500/mm
3
) (B) Aggravation of skin lesion after dosage reduction of hydroxyurea 

(hydroxycarbamide 0.5 g) leukocyte count (113,000/mm
3
) (C) Aggravation of skin lesion despite initial dosage of hydroxyurea 

(hydroxycarbamide 1 g) leukocyte count (98,150/mm
3
) (D) Improvement of skin lesion after double of initial hydroxyurea dosage 

(hydroxycarbamide 2 g) with concomitant improvement of leukocytosis, leukocyte count (22,000/mm
3
).

Laboratory results revealed severe leukocytosis (63,500/mm
3
), 

elevated erythrocyte sedimentary rate (41 mm/h), elevated 

C-reactive protein (24.3 mg/L) with high turnover markers 

including alkaline phosphatase (458 U/L) and lactate de-

hydrogenase (1,067 U/L). Splenomegaly and hepatomega-

ly were observed on enhanced abdominal computed 

tomography. Peripheral blood smear revealed major per-

centages of neutrophils with all stages of neutrophilic pre-

cursor cells including promyelocytes, myelocytes and meta-

myelocytes (Fig. 2A). Counting of peripheral blood smear 

revealed over 90% of segmental neutrophils with 4.6% of 

neutrophilic precursor cells. Bone marrow biopsy remark-

ed hypercellular nature with abundant neutrophils and 

scanty erythroid cells and megakaryocytes (Fig. 2B). Skin 

biopsy performed on the latest erupted lesion revealed dif-

fuse dermal infiltration of inhomogeneous neutrophils with 

pustules on scanning magnification (Fig. 2C). Higher mag-

nification showed variable sizes and shapes in nucleus 

with both mature and immature neutrophilic components. 

Atypia and mitotic figures were also pronounced (Fig. 2D). 

Bizarrely large cells with multiple segmented bands are 

dispersed with heavy infiltration of neutrophils (Fig. 2E). 

Staining of myeloperoxidase was consistent with the leu-

kemic nature of the infiltrates (Fig. 2F). The patient was in-

itially diagnosed with chronic myelogenous leukemia. 

However, evaluation of CSF3R gene mutation was per-

formed when negative results were confirmed in 

BCL-ABR, JAK2, and V617F tests. The pathologic variant 

was observed at the 1,853th base-sequence, where cyto-

sine was transferred to thymine, leading to subsequent 

substitution of threonine to isoleucine (Fig. 3).

Oral hydroxyurea at a dose of 500mg twice a day and dai-

ly cefazolin 2 g was given to the patient. After one week, 

both the leukocyte count and skin lesions improved. 

Antibiotics were withdrawn and hydroxyurea was reduced 

to half of the initial dosage. After two weeks, the previous-

ly improved skin lesions aggravated in response to marked 

increase of leukocyte count (Fig. 1B). Hydroxyurea was 

raised to the initial dosage, however, cutaneous lesions and 

leukocytosis showed no improvements (Fig. 1C). Dosage 

of hydroxyurea was doubled for two weeks and the se-

verity of skin lesion mitigated as the level of leukocytosis 

decreased (Fig. 1D). After two months, the patient was ad-

ministered with interferon alpha and no further drastic fluc-

tuation in both skin lesion and leukocyte counts were ob-

served since then. All photographic materials for the pur-

pose of publication were displayed with the patient’s 

consent.

DISCUSSION

According to the revised 2016 World Health Organization 

(WHO) diagnostic criteria for CNL, the addition of CSFRT618I 

or other membrane proximal CSF3R mutations play a sig-

nificant role in redefining of the disease
4,5

 (Table 1). Previ-

ous diagnostic criteria were limited based on laboratory 

and clinical characteristics and mainly exclusions of other 

myeloproliferative diseases
6
. The patient in the case pre-

sented features consistent to LC regardless of the CSF3R 

gene analysis. 
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Fig. 3. Genetic study of the colony stimulating factor 3 receptor 

through Sanger gene deoxyribonucleic acid (DNA) sequencing 

chromatogram analysis. (A) Original transcript of the sequenced 

data (SCLLAB 20170209-310878). (B) Extracted sequence of the 

abnormality exhibiting pathologic variant at the 1,853th base- 

sequence, where cytosine was transferred to thymine, leading 

to subsequent substitution of threonine to isoleucine (red arrow).

Fig. 2. (A) Peripheral blood smear exhibits dominantly abundant nature of segmented and band form neutrophils with all stages of 

neutrophil precursors including promyelocytes, myelocyte and metamyelocyte. (B) Bone marrow biopsy reveals hypercellularity of 

cells and red marrow with dominant number of neutrophilic granulocytes bearing normal maturation. Myelobastic cells are less than 

5% on the captured microscopic field. (C) Scanning magnification of the skin biopsy revealed diffuse infiltration of inhomogenous 

neutrophils with pustular formation (H&E, ×40). (D) Higher magnification reveals variable sizes and shapes of both the nucleus and 

the cells with characteristics (H&E, ×400). (E) Both immature and mature neutrophilic components are shown with low degree of 

atypia in size and shapes (H&E, ×400). (F) Positive immunohistochemical staining result to myeloperoxidase stain is observed (MPO, 

×200).

Infectious or reactive natures of the disease was unlikely 

due to ineffectiveness of steroids and antibiotics therapies. 

Gradual onset without tenderness were distant from the 

characteristics of reactive neutrophilic dermatosis, espe-

cially that of the Sweet’s syndrome. Abnormal laboratory 

results and pathologic expression to myeloperoxidase 

staining with good response to chemotherapy were con-

clusive clues to diagnosing malignant leukemic cells. 

However instead of further immunohistochemical stains to 

differentiate the origin from other myeloid disorders, the 

patient was confirmed directly of CNL with positive muta-

tion finding of the CSF3R gene.

While cutaneous presentation in CNL has been seldom re-

ported, usual manifestations are erythematous to viola-

ceous papules on varying parts of the body. A similar case 

of CNL without evaluation CSF3R gene mutation revealed 

red to violaceous plaques on whole body. Gingival hyper-

trophy or purpura was also reported but these lesions re-

quired differential diagnoses with other myeloid malig-

nancies including leukemic vasculitis and malignancy-as-

sociated Sweet’s syndrome
3,7

. There are no carefully car-

ried studies regarding cutaneous distinction of LC of CNL. 

Interestingly, the present case showed some level of paral-

leled pattern between hematologic abnormality and cuta-
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Table 1. WHO 2016 Revised Diagnostic Criteria for chronic neutrophilic leukemia

1. Peripheral blood WBC ≥25×10
9
/L 

Segmented neutrophils plus band forms ≥80% of WBC 

Neutrophil precursors (promyelocytes, myelocytes, and metamyelocytes) <10% of WBC 

Myeloblasts rarely observed 

Monocyte count <1×10
9
/L 

No dysgranulopoiesis 

2. Hypercellular bone marrow 

Neutrophil granulocytes increased in percentage and number 

Normal neutrophil maturation 

Myeloblasts <5% of nucleated cells 

3. Not meeting WHO criteria for BCR-ABL1
+

 CML, PV, ET, or PMF 

4. No rearrangement of PDGFRA, PDGFRB, or FGFR1, or PCM1-JAK2 

5. Presence of CSF3RT618I or other activating CSF3R mutation 

In the absence of a CSFR3R mutation, persistent neutrophilia (at least 3 months), splenomegaly, and no identifiable cause of 

reactive neutrophilia including absence of a plasma cell neoplasm or, if present, demonstration of clonality of myeloid cells 

by cytogenetic or molecular studies 

WHO: World Health Organization, WBC: white blood cells, CML: chronic myeloid leukemia, PV: polycythemia vera, ET: essential

thrombocythemia, PMF: primary myelofibrosis.

neous presentation. As anti-inflammatory regimen includ-

ing oral systemic steroids was not shown to be effective, 

direct and a more constant stimulation triggering neutro-

philia other than reactive nature was more explanatory re-

garding this phenomenon. In general, skin manifestations 

in the context of myeloid malignancy may represent dis-

ease progression and often portends a poor prognosis
8
. 

The correlations are usually manifested through histo-

pathogic evaluation which also signifies leukemic blastic 

phase and herald the transformation into acute leukemia 

in cases of myelodysplastic syndrome
8-11

. However, an em-

phasis on hematologic correlation has been undervalued. 

The present case underscores the comparative relation be-

tween the number of immature leukocytes and its sub-

sequent cutaneous presentation. The nature of this paral-

lelism is usually exhibited in reactive neutrophilic derma-

toses such as Sweet’s syndrome and pyoderma gan-

grenosum
12,13

.

Upon the discovery of CSF3R, cutaneous lesions in con-

sequence to the downstream effects of CSF3R stimulation 

can be construed. The CSF3R, belonging to the granulocyte- 

colony-stimulating-factor-receptor, is critical for neutrophils 

at both steady and granulopoietic states
14

. Such stim-

ulation were reported to be associated with various cyto-

kines leading to heavy infiltration of neutrophils which re-

sulted in various neutrophilic dermatosis
15

. Recently, the 

murine model transplanted with CSF3RT618I-expressing 

hematopoietic cells was manifested with granulocytic in-

filtration of the spleen and liver
16

.

Even though, the precise pathophysiology of genetic role 

and the distinction between pathogenesis of LC and cuta-

neous presentations remain to be elucidated, this is the 

first case to report the lesions of LC in accordance to the 

revised 2016 WHO criteria associated with the genetic 

mutation of CSF3R. Previous case of LC in CNL lacked 

evaluation of CSF3R and the nature of mature segmented 

neutrophils was not dominant
6
. As LC in CNL lacks specif-

ic clinical distinction, confusing cases demonstrating clin-

ical, hematologic and pathologic correlation may consider 

the CSF3R gene analysis after all markers of hematologic 

malignancy fails to reach a diagnosis. Furthermore, eluci-

dation of CSF3R gene analysis limits unnecessary diag-

nostic measures and inappropriate treatments caused by 

unwariness of the disease or the diagnosis. Finalized diag-

nosis with the inclusionary criterion of the gene abnormal-

ity with further understanding of the downstream effects 

may generate a better understanding of the disease and 

promote sounder treatment options based on causative 

grounds.
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