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Abstract
Introduction: The aim of this study was to retrospectively analyze the course of neutropenia in children hospitalized 
at a single pediatric hematology and oncology center, with particular emphasis on the assessment of risk factors for 
severe infectious complications.
Material and methods: The study included 109 children diagnosed with neutropenia unrelated to malignancy. The etiol-
ogy, laboratory and genetic test results, and clinical data and course were analyzed.
Results: More than half (53.2%) of the patients were ultimately diagnosed with benign childhood neutropenia. 74.5% 
of the children presented a chronic course of neutropenia, with a mean duration of 22 months. The duration of neutro-
penia had a significant impact on its clinical course: none of the patients with acute neutropenia had severe infections 
or required treatment. Among the patients with chronic neutropenia, a positive family history (p <0.002), comorbidities 
(p <0.005), severe infectious complications (p <0.001) and the need for specific treatment (p <0.004) were observed 
statistically more often in children with the congenital form of the disease.
Conclusions: Neutropenia in children usually has a benign course, but the prognosis largely depends on duration and 
etiology. History, clinical course, and ancillary test results should be carefully interpreted to identify patients with con-
genital neutropenia, due to the higher risk of complications and the need to treat patients in this group.
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Introduction

Neutropenia is relatively common in children [1]. It is usual-
ly a symptom rather than a disease. Based on the absolute 
number of granulocytes (ANC), we classify neutropenia as 
being severe, moderate or mild. The duration of neutrope-
nia can also be taken into account as a division criterion, 
allowing us to distinguish acute and chronic neutropenia 
[2]. Due to the pathomechanism of granulocyte count 

decrease, we can also distinguish primary from secondary 
neutropenia. In the case of primary neutropenia, a correct 
diagnosis can be challenging, but recently, thanks to the 
dynamic development of diagnostic techniques, clinicians 
have become more aware of the genetic background of 
the disease [3]. Depending on the type of neutropenia, 
different clinical variants are possible: from a frequently 
asymptomatic course in benign chronic childhood neu-
tropenia (autoimmune or idiopathic background), to the 
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occurrence of frequent, serious and life-threatening infec-
tions in congenital neutropenia.

The following analysis aims to determine the charac-
teristics of pediatric patients hospitalized for neutrope-
nia, including specific groups separated by its etiology. 
This is a retrospective analysis of children diagnosed with 
neutropenia unrelated to disease and oncological treat-
ment, hospitalized at a single pediatric hematology and 
oncology center between January 2005 and April 2020. 
Based on clinical data, laboratory and genetic test re-
sults, we wanted to analyze the clinical course, the risk 
of severe infectious complications, and the need for 
granulocyte colony-stimulating factor (G-CSF) treatment 
or antibiotic prophylaxis in patients from each group. 
We hope that our experience will bolster understanding 
about this heterogeneous group of patients and help to 
establish principles for the diagnosis and treatment of 
children with neutropenia.

Material and methods

Patients
The study included patients aged from 1 month to 18 ye
ars hospitalized due to neutropenia in the Department 
of Pediatrics, Hematology and Oncology of the Medical 
University Hospital No. 1 in Bydgoszcz, Poland. Neutrope-
nia associated with neoplastic disease, myelodysplastic 
or myeloproliferative syndromes and their treatment was 
excluded from the study group.

Clinical analysis
The following data, obtained from medical records, was 
evaluated:

■■ basic patient characteristics such as gender, age at di-
agnosis of neutropenia, and duration of neutropenia;

■■ family history, with special attention paid to neutrope-
nia and other hematological diseases, autoimmune 
diseases, and immune disorders;

■■ clinical data on course of neutropenia (i.e. frequency 
of infections, including severe infections such as sep-
sis; the presence of comorbidities);

■■ laboratory test results: blood count values at diagno-
sis, blood microscopic picture, serum levels of immu-
noglobulin major classes;

■■ other laboratory tests performed as necessary to fur-
ther diagnosis, such as myelogram, presence of anti-
granulocytic antibodies, vitamin B12 and folic acid levels, 
chromosome fragility test with mitomycin;

■■ microbiological and serological tests for diagnosis of 
infection as a complication of neutropenia;

■■ any need for treatment with G-CSF or antibiotic pro-
phylaxis.

Genetic analysis
Genetic testing was performed based on next-generation 
sequencing (NGS) techniques and molecular karyotyping. 
Detected point mutations or microdeletions were verified 
by testing the child’s parents. Point mutations were addi-
tionally confirmed by Sanger sequencing.

Definitions
■■ Duration: up to 3 months: acute neutropenia, >3 months: 

chronic neutropenia.
■■ ANC: agranulocytosis (<100/µL); severe neutrope-

nia (100–500/µL); moderate neutropenia (500– 
–1,000/µL); mild neutropenia <lower age limit but 
>1,000/µL.

■■ Etiology:
•	 congenital neutropenia (positive family history, diag-

nosis of genetically determined disease) with neu-
tropenia as the only clinical manifestation and neu-
tropenia as part of the disease syndrome;

•	 secondary neutropenia: autoimmune; secondary to 
infection, idiopathic.

Classification
A classification considering the etiology of neutropenia with 
definitions is shown in Table I.

Principles of therapy
Decisions to initiate treatment in children were made 
after analyzing the severity of neutropenia and the risk 
of complications. Treatment with G-CSF was initiated in 
patients with severe neutropenia or agranulocytosis who 
were at high risk for severe infections. In accordance with 
the recommendations of the Neutropenia Committee of 
the Marrow Failure Syndrome Group of the Associazione 
Italiana Emato-Oncologia Pediatrica (AIEOP), in children 
with severe congenital neutropenia the starting dose of 
G-CSF was 5 µg/kg/day [8]. In patients with secondary 
neutropenia, lower doses of G-CSF (0.5–3 µg/kg/day) were 
used [1]. Allogeneic hematopoietic stem cell transplanta-
tion (allo-HSCT) was used in children with congenital neu-
tropenia who were unresponsive to G-CSF treatment with 
severe clinical course [8]. Antibiotic prophylaxis was used in 
children in whom infectious complications were observed, 
with a characteristic microorganism of known susceptibility 
to antibiotics used for prophylaxis.

Statistical analysis
Data analysis was performed using Statistica software 
for Windows version 10. Categorical variables were com-
pared by chi-square test and non-categorical variables by 
Mann-Whitney U test. A value of p <0.05 was considered 
statistically significant. 



Acta Haematologica Polonica 2021, vol. 52, no. 6

www.journals.viamedica.pl/acta_haematologica_polonica560

Results

Demographic analysis
During the analysis period, neutropenia was diagnosed 
in 109 patients, comprising 65 (59.6%) boys and 44 girls 
(40.4%). The age at which the disease was diagnosed 
ranged from 1 month to 17 years, but most (71.6%) of the 
patients were  younger than 5 years. The mean age of the 
children at diagnosis was 49 months, with a median of 
18 months. Agranulocytosis was observed in 23 patients 
(21.1%), severe neutropenia in 46 (42.2%), moderate neu-
tropenia in 29 (26.6%), and mild neutropenia in 11 (10.1%).

Clinical data
Mild infections were the most common reason for diagnosis 
and blood counts on which neutropenia was diagnosed in 
59 children (54.1%). In 19 patients (17.4%), neutropenia 
was found incidentally in an examination performed for 
another reason. In this group, as many as 12 children were 
diagnosed with idiopathic neutropenia. Severe infection, 
as the first manifestation and reason for neutropenia diag-
nosis, occurred in 10 children (9.2%), of which congenital 
neutropenia was finally diagnosed in four.

The family history was eventful in 27 patients (24.8%), 
of which neutropenia was also observed in 13 members 
of the immediate family (parents, siblings), and in the re-
maining 14 we observed autoimmune diseases, oncolog-
ical diseases and other hematological disorders. Coexist-
ing chronic diseases were found in 25 children (22.9%).

Diagnoses
More than half of the children (n =58, 53.2%) were eventu-
ally diagnosed with benign chronic childhood neutropenia 
in the form of autoimmune (n =15, 13.8%) or idiopathic 
neutropenia (n =43, 39.4%). 18 (16.5%) were diagnosed 

with acute infectious neutropenia, and another 14 (12.8%) 
with persistent postinfectious neutropenia. In patients with 
neutropenia secondary to infection, the etiologic agent 
was identified in seven cases (one adenovirus infection, 
two parvovirus B19 infections, two cytomegalovirus infec-
tions, one streptococcal angina, and one co-infection with 
adenovirus and parvovirus B19); urinary tract infection was 
diagnosed in another two patients, and acute otitis media 
in one. In the remaining children, respiratory tract infec-
tion was diagnosed without identification of the causative 
microorganism. Severe congenital neutropenia (SCN) was 
diagnosed in one patient. In another 14 children (12.8%), 
certain genetic syndromes associated with neutropenia 
were diagnosed; this subgroup included such entities as 
Schwachmann-Diamond syndrome (n =3), severe combined 
immunodeficiency (SCID) (n =3), autoimmune lymphopro-
liferative syndrome (ALPS) (n =2), Fanconi anemia (n =1),  
Pelger-Huet anomaly (n =1), transaldolase deficiency 
(n =1), WHIM (warts, hypogammaglobulinemia, immu-
nodeficiency, myelocathexis) syndrome (n =1), Noonan 
syndrome (n =1), and Blackfan-Diamond syndrome (n =1) 
(see Table II).

Two children were found to have vitamin B12 deficien-
cy, and in another two the cause of neutropenia was unde-
termined. The characteristics of the patients in each group 
are set out in Table III.

The duration of neutropenia ranged from 1 week to 
98 months, with a mean of 22 months and a median of 
10 months. In the congenital neutropenia group, the mean 
duration was 41 months, and was statistically significantly 
higher compared to the other patients (p <0.02).

Acute neutropenia was present in 27 patients (24.8%). 
In this group, the majority were children with acute neu-
tropenia with infection (Figure 1). None of the children in 
this group required G-CSF treatment or the inclusion of 

Table I. Classification of neutropenia in children by etiology (acc. to [4–7])

Diagnosis Definition

Acute infection-induced neu-
tropenia

Neutropenia secondary to infection, lasting up to three months. Decrease in granulocyte counts in 
neutropenia secondary to infection can occur by a variety of mechanisms, including formation of an-
tigranulocytic antibodies or direct bone marrow suppression by toxins produced by pathogens

Post-infection persistent 
neutropenia

Neutropenia secondary to infection, lasting more than three months. Mechanism of onset as in acu-
te infection-induced neutropenia

Benign chronic childhood 
neutropenia

Autoimmune or idiopathic neutropenia lasting 3+ months and characterized by benign clinical course. 
Autoimmune neutropenia is diagnosed when serum autoantibodies directed against granulocytes are 
detected. Idiopathic neutropenia is diagnosed when extensive diagnostic work-up fails to identify cause

Severe congenital neutro-
penia

Severe neutropenia genetically determined, observed from birth, progressing with serious infectious 
complications already in neonatal period and infancy. This is a group of diseases inherited in an au-
tosomal recessive (Kostmann syndrome, HAX1 gene mutation) manner and an autosomal dominant 
(ELANE gene mutation) manner

Specific genetic syndrome 
associated with neutropenia

Genetically determined diseases in which neutropenia occurs as part of complex syndromes invol-
ving multiple organ dysfunction (e.g. Shwachman-Diamond syndrome, WHIM, Fanconi anemia, etc.)

WHIM — warts, hypogammaglobulinemia, immunodeficiency, myelocathexis
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Table II. Characteristics of patients with congenital neutropenia

Diagnosis* N Diagnosis based on Age** Therapy

Schwachmann-Diamond syndrome 3 NGS — SBDS mutation 2, 48; 120 G-CSF

SCID 3 NGS — RAG1 mutation (n =2); ADA 8; 3; 4 G-CSF, allo-HSCT

ALPS 2 Clinical picture 24; 84 G-CSF, sirolimus

Fanconi anemia 1 Chromosome fragility test 192 –

Pelger-Huet anomaly 1 No data available 66 –

Transaldolase deficiency 1 Confirmed by genetic testing at another center 2 Antibiotic prophylaxis

WHIM syndrome 1 NGS — CXCR4 mutation 5 –

SCN 1 NGS — ELANE mutation 1 G-CSF, allo-HSCT

Noonan syndrome 1 No data available 60 –

Blackfan-Diamond syndrome 1 RPL35 deletion 1 –
**Final diagnosis based on genetic testing, clinical symptoms or additional tests; *age at diagnosis (in months); NGS — next-generation sequencing; G-CSF — granulocyte colony-stimulating factor; SCID — 
severe combined immunodeficiency; allo-HSCT — allogeneic hematopoietic stem cell transplantation; ALPS — autoimmune lymphoproliferative syndrome; WHIM — warts, hypogammaglobulinemia, immuno-
deficiency, myelokathexis; SCN — severe congenital neutropenia

Table III. Characteristics of study group according to diagnosed cause of neutropenia

Parameter Congenital Chronic benign Acute infection-
-induced

Post-infection 
prolonged Other

Number of patients 15/109

(13.8%)

58/109

(53.2%)

18/109

(16.5%)

14/109

(12.8%)

4/109

(3.7%)

Age at diagnosis in months (mean; 
min–max value)

41

(1–192)

34

(1–192)

91

(7–199)

63

(1–183)

65

(2–204)

Male 9/15

(60.0%)

35/58

(60.3%)

12/18

(66.7%)

7/14

(50.0%)

2/4

(50.0%)

Female 6/15

(40.0%)

23/58

(39.7%)

6/18

(33.3%)

7/14

(50.0%)

2/4

(50.0%)

ANC <500/µL 11/15

(73.3%)

43/58

(74.1%)

6/18

(33.3%)

5/14

(35.7%)

3/4

(75.0%)

Duration in months (mean) 41.3 26.2 1.3 14.2 3.4

Transient nature 8/15

(53.3%)

53/58

(91.4%)

18/18

(100%)

14/14

(100%)

4/4

(100%)

Eventful family history 9/15

(60.0%)

11/58

(19.9%)

2/18

(11.1%)

4/14

(28.6%)

1/4

(25%)

Infections 13/15

(86.7%)

41/58

(70.7%)

4/18

(22.2%)

1/14

(7.1%)

0/4

(0%)

Severe infections 9/15

(60.0%)

5/58

(8.6%)

0/18

(0.0%)

1/14

(7.1%)

0/4

(0%)

Coexisting immunodeficiency 14/15

(93.3%)

15/58

(25.9%)

1/18

(5.6%)

3/14

(21.4%)

1/4

(25.0%)

Coexisting chronic diseases 9/15

(60.0%)

12/58

(20.7%)

4/18

(22.2%)

1/14

(7.1%)

0/4

(0%)

Treatment 8/15

(53.3%)

15/58

(25.9%)

0/18

(0%)

1/14

(7.1%)

0/4

(0%)
ANC — absolute neutrophil count
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antibiotic prophylaxis. Severe infections requiring hospi-
talization did not occur in any child during the follow-up 
period.

Chronic neutropenia was found in the remaining 82 pa-
tients, representing 74.5% of the children. Benign chronic 
neutropenia in children was the most common finding (Fig-
ure 1). Twenty-four children (29.3% of patients with chronic 
neutropenia) required treatment. Of these, four with con-
genital neutropenia underwent an allo-HSCT procedure. 
Among the patients with chronic neutropenia, its transient 
nature was observed in 70 children (85.4%).

Clinical course
During the observation period, infections occurred in 76 
children (69.7%) in the whole study group; these were 
mostly mild infections typical for childhood. Serious in-
fections were found in 23 children (21.1%), of whom four 
with congenital neutropenia had multiple, recurrent, and 
complicated life-threatening infections. Serious infections 
were statistically significantly more common in children 
with congenital neutropenia (p <0.001); these patients 
also had an almost ten-fold increased risk of sepsis during 
the follow-up period compared to other patients (Table IV).

Patients with benign chronic childhood neutropenia had 
a similar clinical course, regardless of the etiology of neutro-
penia (autoimmune vs idiopathic). In the comparative anal-
ysis of the two groups there were no statistically significant 
differences in parameters such as age of child at diagnosis 
(p <0.75), duration of neutropenia (p <0.79), percentage 
of children with severe neutropenia and agranulocytosis 
at diagnosis (p <0.44 for agranulocytosis and p <0.65 for 
severe neutropenia, respectively), or occurrence of severe 
infections (p <0.65). The only statistically significant differ-
ence between the two groups was the percentage of chil-
dren in whom the decision to initiate G-CSF treatment was 
made (53.3% of patients with autoimmune neutropenia and 
16.3% with idiopathic neutropenia, respectively, p <0.005).

Treatment
In 23 patients (21.1%), the decision was made to initiate 
treatment in the form of antibiotic prophylaxis or G-CSF 
treatment. In three of them, antibiotic prophylaxis alone 
was used, in 19 G-CSF therapy alone, and in one patient 
both forms of treatment were implemented.

In three patients, amoxicillin was used for antibiotic 
prophylaxis, in one case in combination with cotrimoxaz-
ole administered twice a week, and in one boy trimetho-
prim was used.

G-CSF treatment was used in children at high risk of 
severe infectious complications (patients with chronic 
severe neutropenia or agranulocytosis, with pre-existing 
severe infections). For benign chronic childhood neutro-
penia, both autoimmune and idiopathic, lower doses of 
G-CSF (0.5–3 µg/kg/day) were used and were usually 
sufficient to achieve an increase in granulocyte count 
>1,000/µL that was sustained after treatment. Children 
with congenital neutropenia were more than five times 
more likely to require treatment than other patients (Tab
le IV), and treatment with G-CSF was usually not satisfac-
tory, despite daily administration and higher doses (5 μg/kg  
initially, multiple higher doses in case of no response). 
In four children with congenital neutropenia (three with 
severe combined immunodeficiency (SCID) and one with 
severe congenital neutropenia associated with ELANE 
gene mutation), an allogeneic blood stem cell transplanta-
tion procedure was performed, because this was the only 
therapeutic option leading to a cure. All patients achieved 
disease remission after transplantation, but patients with 
SCID required intravenous immunoglobulin (IVIG) supple-
mentation due to persistent hypogammaglobulinemia af-
ter transplantation. A boy with neutropenia due to ELANE 
gene mutation despite normalization of blood morphol-
ogy parameters after allogeneic hematopoietic stem cell 
transplantation (allo-HSCT) died due to post-transplant 
complications.

Figure 1A, B. Causes of acute and chronic neutropenia
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Discussion

Neutropenia is relatively common in children, but is usually 
secondary in nature, with remission occurring during the 
follow-up period. Hospitalization in children with neutro-
penia is necessary if infectious complications develop or 
if the diagnosis is broadened, especially when congenital 
neutropenia is suspected.

To the best of our knowledge, this study is the largest 
single-center analysis of pediatric patients with neutrope-
nia in Poland. In order to identify at-risk patients, a variety 
of methods was used in the diagnostic process, including 
modern genetic diagnostic techniques such as NGS, which 
also enabled the diagnosis of rare and ultra-rare diseases 
developing alongside neutropenia.

On the basis of the analysis of the presented data, 
it can be concluded that in most cases neutropenia was 
characterized by a mild course, and in more than half of 
the patients spontaneous remission was observed within 
the first year of follow-up. The group of patients with con-
genital neutropenia was the most vulnerable to infectious 
complications. They were characterized by a statistically 
significantly higher risk of severe infections and the need 
for treatment. Children from this group were more frequent-
ly affected by coexisting chronic diseases and a positive 
family history, and more often the first manifestation of 
neutropenia was severe infection.

The presented observations are consistent with re-
ports from other centers [2]. The duration of neutropenia 
had a significant impact on its clinical course, regardless 
of the severity of neutropenia at the time of diagnosis. In 
children with acute neutropenia, severe infections were not 
observed, nor did they require treatment.

The largest group consisted of children with benign 
chronic childhood neutropenia. This group included both 
children with autoimmune and idiopathic neutropenia. 
Because of the similar clinical course, some authors have 
suggested that idiopathic neutropenia may in fact have an 
autoimmune basis [3]. This is supported by the fact that 
only in 60–74% of patients with autoimmune neutropenia 
are antigranulocytic antibodies detected [9, 10]. This may 
be caused by too low titers of antibodies, not exceeding 
the detection threshold of the method, or by too long an 
interval between the appearance of antibodies and the 
test, when a decrease in ANC resulting from autoimmuni-
ty is observed, but autoantibodies are not detected [11].

The only statistically significant difference between our 
two groups of patients was the percentage of children who 
received G-CSF treatment. Apart from that, no statistically 
significant differences were observed in terms of clinical 
course or main parameters describing neutropenia.

The smallest group consisted of children with congen-
ital neutropenia. It is worth underscoring that congenital 
neutropenia is an extremely rare disorder, which means 
that the diagnosis is often made late. Another factor com-
plicating the diagnosis is the fact that the group of diseases 
classified as congenital neutropenia is very heterogeneous 
and may manifest with the onset of neutropenia at an old-
er age. In our analysis, we also observed great heteroge-
neity in the group of patients with congenital neutropenia, 
ranging from severe congenital neutropenia based on EL-
ANE gene mutation, through neutropenia coexisting with 
primary immunodeficiency (SCID), children with diseases 
manifesting in infancy (Swachmann-Diamond syndrome, 
Fanconi anemia), as well as children with congenital neu-
tropenia of mild course (Pelger-Huet anomaly).

Table IV. Odds ratio of diagnosis of congenital neutropenia and other neutropenia for selected data of family history, duration of neutrope-
nia, clinical course of neutropenia

Parameter to be assessed OR Confidence  
of OR (–95%; 95%)

P value

Male sex 1.018 0.335; 3.095 0.9751

Transient nature of neutropenia 0.078 0.021; 0.288 0.0001

Eventful family history 6.333 1.998; 20.077 0.0017

Infections 3.683 0.784; 17.303 0.0986

Fever 1.761 0.589; 5.266 0.3115

UTI 4.450 0.942; 21.031  0.0596

Acute otitis media 1.453 0.282; 7.488 0.6551

Sepsis 8.900 2.192; 36.142 0.0022

Coexisting chronic diseases 5.176 1.652; 16.223 0.0048

Need for treatment 5.571 1.767; 17.564 0.0034

Antibiotic prophylaxis 7.077 0.916; 54.656 0.0606

G-CSF treatment 1.915 0.538 6.824 0.3162
Values in bold are statistically significant; OR — odds ratio; UTI — urinary tract infection; G-CSF — granulocyte colony-stimulating factor
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One patient in this group was diagnosed with warts, hy-
pogammaglobulinemia, immunodeficiency, myelocathexis 
(WHIM) syndrome, an extremely rare genetically determined 
disease with neutropenia that had only been described in 
105 patients worldwide up to 2019 [12]. This syndrome 
is caused by a mutation of the CXCR4 receptor, inherited 
in an autosomal dominant manner. Neutropenia in WHIM 
syndrome is due to myelocatexia, a phenomenon involving 
retention of mature granulocytes in the bone marrow [12, 
13]. It is noteworthy that in the described patient, the clin-
ical course was uncharacteristic (absence of viral warts), 
and only thanks to NGS were we able to establish the diag-
nosis. This is an excellent illustration of the fact that in rare 
and ultra-rare diseases, it is often only thanks to modern 
genetic tests that a diagnosis can be made [14].

Children with neutropenia secondary to infection, both 
acute and persistent, had the mildest clinical course. In 
this group, only one patient developed severe infections 
requiring hospitalization during the follow-up period. This 
confirms previous observations that neutropenia secondary 
to infection is characterized by an uncomplicated course 
due to, among other things, its usually episodic nature, the 
older age of children, and the rare coexistence of chronic 
diseases (only in 15.6% of children with neutropenia sec-
ondary to infection) [5, 15–17].

Interestingly, drug-induced neutropenia was not ob-
served in any of the hospitalized patients, which contradicts 
data from other centers [2, 18]. This is probably due to the 
fact that children under immunological care for drug-in-
duced neutropenia usually do not require hospitalization 
because the cause of the decrease in neutrophil count is 
known, and the treatment of choice is drug switching, dose 
reduction or withdrawal [19].

In the study group, treatment was initiated in children 
with a history of severe infections or in patients with neu-
tropenia associated with a high risk of serious infectious 
complications.

In children with severe congenital neutropenia, the start-
ing dose of G-CSF was 5 µg/kg/day, with doses increased 
as needed [8], but despite high doses of G-CSF satisfactory 
ANC levels were not always achieved. When treatment 
was responded to, the increase in granulocyte counts did 
not necessarily translate into clinical improvement in this 
group, probably due to pre-existing severe infections and 
their complications.

Benign chronic childhood neutropenia, whether auto-
immune or idiopathic, has traditionally been treated with 
lower doses of G-CSF (0.5–3 µg/kg/day) and this has usu-
ally been sufficient to achieve an increase in granulocyte 
count >1,000/µL. In our group of patients, an initial dose 
of 5 µg/kg body weight three times per week was used 
and then the lowest effective dose to be used two or three 
times per week was sought. This treatment was usually 
initiated in children with previous serious infections, was 

usually well tolerated, and led to a satisfactory response 
and a decrease in infectious complications. As mentioned 
above, decisions to start G-CSF treatment were the only 
statistically significant difference between children with 
autoimmune and idiopathic neutropenia, with one in two 
children with autoimmune neutropenia, and one in six with 
idiopathic neutropenia, choosing to do so. This is probably 
due to concerns that the administration of G-CSF will dis-
turb the clinical picture and the results of laboratory tests 
where there is a need to broaden or repeat the diagnostics 
in patients diagnosed with idiopathic neutropenia.

In the present group, blood stem cell transplantation 
was performed in three patients with SCID and one with 
SCN. All of these children had severe, life-threatening in-
fections requiring several weeks of hospitalization in ear-
ly childhood. Among these patients, the three with SCID 
achieved remission of the underlying disease and with-
drawal of neutropenia, whereas the boy with SCN died due 
to post-transplant complications.

Antibiotic prophylaxis was used in individual patients, 
always after careful consideration of the pros and cons of 
such an approach. It was implemented in children with re-
current infections with a specific pathogen, and was main-
tained in cases of good clinical response.

Conclusions

In conclusion, based on the data analyzed, the occurrence 
of severe infections was more likely in children with neu-
tropenia lasting more than three months, and children 
with congenital neutropenia were most at risk. An eventful 
family history, the coexistence of other chronic diseases, 
and the persistent nature of neutropenia, as well as the 
occurrence of severe infectious complications, also as the 
first manifestation of neutropenia: these features char-
acterized patients who were eventually diagnosed with 
congenital neutropenia.

The mildest course was observed in children with neu-
tropenia secondary to infection, which was also character-
ized by rapid, spontaneous remission.

Based on the above analysis, it is clearly vital in the 
diagnosis of children with neutropenia to take a thorough 
history and to evaluate laboratory findings in conjunction 
with the child’s clinical assessment. Neutropenia itself is 
only an abnormality in laboratory tests, and doctors’ expe-
rience and knowledge are crucial in assessing the risk of 
complications associated with it, and in deciding on both 
in-depth diagnostics and treatment.
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