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Introduction

Congenital neutropenia is a disease that develops in bone 
marrow due to the arrest in promyelocyte or myelocyte 
maturation and differentiation (1). From the first month of 
life, clinical manifestations of staphylococcal, streptococcal, 
pseudomonas and fungal infections such as omphalitis, otitis 
media, pneumonia, abscess have been reported (1,2). The 
peripheral blood neutrophil count is less than 500/mm3 (2). 
Eosinophilia, monocytosis, mild anemia and thrombocytosis 
may also appear in this disease.

The disease was originally described by Kostmann in 
1956. The rate is approximately 1 or 2 in one million, equally 
prevalent in both male and female (1,2). It usually shows 
an autosomal recessive transition. It may be either an 
autosomal dominant transition or sporadic transition. (2). At 
the molecular level, neutrophil elastase (ELA-2), HAX-1 (HS1-
related protein X-1), glucose-6-phosphatase catalytic subunit 

3 (G6PC3), growth factor independent 1 - Wiskott-Aldrich 
syndrome protein) gene defects have been associated with 
this disease (1).

Granulocyte colony stimulating factor (G-CSF) is used 
in the treatment and most cases respond to treatment 
(3). Untreated patients may be lost early due to severe 
bacterial infections. Since the beginning of G-CSF usage as a 
treatment, the average life span has significantly increased. 
However, in these cases undergoing treatment, there is a risk 
of secondary myelodysplastic syndrome (MDS) and/or acute 
myeloid leukemia (AML) in the disease course (4). If patients 
are not lost from infections, cytogenetic changes can occur 
such as G-CSF receptor mutations in 12% and monosomy 7 
in 50%. In the instances of cytogenetic changes, the risk of 
MDS and AML conversion increases. If these is no response to 
G-CSF, then stem cell transplantation is performed (1).

Severe congenital neutropenia is encountered quite rarely 
and mortality is high because of recurrent severe bacterial 
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infections in the early stages of life. Genetic analysis is very 
important in its diagnosis and differential diagnosis. Severe 
congenital neutropenia should be kept in mind for children 
who have severe infections in the early stages of their life and 
blood counts should be carefully examined.

Case Report

A two and a half month old girl was brought in with a 
fever which had started the previous day and was measured 
the highest point at 40.1 °C. In her past history, she had 
been examined by a doctor due to complaints of redness 
and swelling of the left side of her neck on the 9th day after 
birth. It was learned that these findings were assessed 
as a neck abscess and intravenous antibiotic treatment 
was administered. There was no history of consanguineous 
marriage or familial disease. On physical examination, the 
overall situation was good, the patient was conscious and 
her activity was normal. A systemic examination was normal. 
Laboratory values included leukocyte count of 6.700/µL, 
absolute neutrophil count of 100/µL, hemoglobin at 9.2 g/
dL, a platelet count of 330.000/µL, mean corpuscular volume 
as 85fL, mean corpuscular hemoglobin at 28 pcg. Peripheral 
blood smear showed that erythrocytes were normochromic 
and normocytic, 86% lymphocytes, 10% monocytes, 4% 
eosinophils, with no neutrophils and no atypical cells. C-reactive 
protein was 2.1 mg/dL, procalcitonin was 0.2 ng/mL. Liver and 
kidney function tests, electrolytes and urine examination 
were within normal limits. Urine and blood cultures were 
taken. Because of fever and severe neutropenia, empirical 
intravenous ampicillin and cefotaxime was started. On the 
third day, the control count of blood cells showed leukocyte 
as 4.700/µL with absolute neutrophil 0/µL, hemoglobin 
9.2 g/dL, platelet 306.000/µL. In the peripheral smear; no 
neutrophil or atypical cells were observed, erythrocytes were 
normochromic and normocytic, monocytes were relatively 
increased. During the previous hospitalization due to the neck 
abscess in neonatal period, neutrophil counts were <500/µL. 
With these findings, congenital neutropenia was considered 
primarily in this case and a bone marrow aspiration was 
performed. In the bone marrow examination; cellularity was 
normal. Promyelocyte, myelocyte, metamyelocyte, band and 
mature neutrophil forms were absent. There was a relative 
increase in eosinophils and monocytes. Megakaryocytes were 
normal in number and morphologically. Erythroid series was 
also normal and depot cell and haemophagocytosis were not 
observed (Figure 1). Twenty-four and 72 hour cell culture were 
also performed from the bone marrow. This was not induced 
by phytohemagglutinin and evaluated malignant cells, 
which are usually spontaneous mitosis. Sequence analysis 
including all exon and exon-intron junction regions of ELANE 
/ ELA-2, HAX1 and WAS gene for congenital neutropenia 

was also performed by DNA isolation from the patient’s 
peripheral venous blood. Bone marrow chromosome analysis 
revealed normal constitutive karyotype (46, XX). In the 
genetic analysis, a heterozygous p.A57V (c.170C>T) missense 
amino acid mutation was observed in the second exon in the 
ELANE / ELA-2 gene; No mutations were found in the HAX1 
and WAS genes. G-CSF therapy was started due to severe 
congenital neutropenia. After one week, the neutrophil count 
was determined as 2000/µL. Consent form was filled out by 
participant.

Discussion

Severe congenital neutropenia often manifests with 
clinical manifestations of omphalitis, abscess formation, 
otitis media, gingivitis and pneumonia within the first 
six months after birth (1,2,4). Our patient was diagnosed 
with a neck abscess in the newborn period and there was 
severe neutropenia in her blood counts. Since there was 
an abnormal number of neutrophils from birth, severe 
congenital neutropenia was considered primarily and acquired 
neutropenic cases and cyclic neutropenia were excluded. 
Despite the treatment of the infection, neutropenia did 
not improve and infection-associated neutropenia was not 
considered primarily. Shwachman-Diamond syndrome was 
not considered for reasons such as no growth retardation, 
lack of skeletal anomalies and neutropenia occurring early in 
life. Other rare diseases which can lead to persistent severe 
neutropenia including hemophagocytic syndrome, reticular 
dysgenesis and dyskeratosis congenita were discounted after 
an analysis of the bone marrow aspiration findings. 

Figure 1. In bone marrow smear; promyelocyte, myelocyte, 
metamyelocyte, band and mature neutrophil forms were absent
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ELANE / ELA-2 mutations are the first identified 
genetic defects in autosomal dominant and sporadic 
severe congenital neutropenia and cyclic neutropenia (5,6). 
Approximately 52 different ELANE / ELA-2 mutations have 
been reported to date (7,8). Neutrophil elastase gene (ELANE 
/ ELA-2) mutation is thought to result in a premature 
endoplasmic reticulum accumulation of unstructured protein 
in the cell due to increased stress and premature apoptosis in 
neutrophil precursor cells, thereby suppressing myelopoiesis 
(5). In our case, the heterozygous p.A57V (c.170C>T) missense 
amino acid mutation of the ELANE / ELA-2 gene was seen in 
the second exon. This mutation is a nucleotide C nucleotide 
T replacement according to the ENSEMBL ENST00000263621 
transcript and has been reported in the Human Gene 
Mutation Database under code CM094946. This mutation 
makes a difference in the amino acid sequence and causes a 
change in protein production.

No mutations were identified in HAX-1, WAS or G6PC3 
genes, which are other mutations associated with severe 
congenital neutropenia.

In cases of severe congenital neutropenia, although 
sepsis-related mortality has decreased with the availability 
of appropriate antibiotics and regular G-SCF therapy in 
infections, the incidence of MDS or AML development in a 
10-year follow-up period has been reported to be 20%. The 
risk of leukemia transformation is related to the myeloid 
arrest level in bone marrow, the type of ELANE mutation 
(C214R, C151Y), the presence of pancytopenia and G-CSF 
administration. This risk increases if the average dose in 
G-CSF injection is ≥10 µg/kg/day, the cumulative dose is 
>10.000 µg/kg and given over a period of more than 10 
years. The risk of MDS/AML appears to be around 2.3% per 
year after 10 years on G-CSF. (9) In our case, G-CSF was 
administered at 3 µg/kg/day.

In conclusion, severe congenital neutropenia is a rare 
disease group that causes early death due to severe infections. 
Mutation analysis and genetic counseling are important 
for early diagnosis, treatment and prevention because of 
hereditary transition.
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