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Background: Neutropenia can be easily found in previously healthy children associated
with various medical conditions, and the clinical course ranges from transient benign
to life threatening. This study aimed to investigate the etiology, clinical characteristics,
and clinical courses of neutropenia in previously healthy children.
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Methods: We evaluated 215 previously healthy children under aged 18 years who diagnosed with neutropenia in two hospitals. Clinical and laboratory features were analyzed
retrospectively based on the medical records.
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Results: Transient infectious neutropenia (TIN) accounted for 97.7% of cases and chronic
neutropenia (CN), for 2.3%. An infectious agent was identified in 128/210 (61%) patients
with TIN, and the most frequent agents were viruses (46.5%). The most common viral
agent was respiratory syncytial virus (RSV) (29%). TIN subgroups exhibited no differences in severity according to infectious agent (virus, bacteria, Mycoplasma); however,
neutropenia severity differed among viral agents [mild-to-moderate neutropenia in the
RSV group (857.3±293.3/L) and moderate-to-severe neutropenia in the parainfluenza
group (567.3±198.1/L); P=0.017]. All patients with CN had anti-neutrophil antibody
positivity (autoimmune neutropenia, AIN), and moderate-to-severe neutropenia predominated. The median duration of TIN was 8 days (range, 3-286 days), and it was
significantly longer for AIN at 330 days (range, 217-730 days) (P=0.000). The median
duration of neutropenia was also different according to each viral agent, with 4 days
(range, 3-11 days) for the RSV group and longer durations for 3 other groups (influenza,
parainfluenza, other respiratory viruses) (P=0.015).
Conclusion: Neutropenia in previously healthy children is usually of transient infectious
origin, with mild-to-moderate severity, and it resolves spontaneously without complications.
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trophils in peripheral blood [1] and is commonly observed
in pediatric practice. According to the etiology, neutropenia

Introduction

is classified as inherited or acquired [2]. Acquired neuNeutropenia is defined as a decrease in circulating neu-

tropenia is more common than inherited form in children
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[1,3,4]. The most common cause of acquired neutropenia

Epstein-Barr virus, cytomegalovirus, and hepatitis A and B

in childhood is infection, followed by exposure to drugs

virus. When patients had respiratory symptoms, nasophar-

such as antibiotics, chemotherapeutic agents, and im-

yngeal swab was performed for detecting respiratory vi-

munosuppressive agents [1-3]. Therefore, pediatricians have

ruses including influenza virus A, B, human respiratory syn-

to consider the possibility of post-infectious neutropenia

cytial virus, human parainfluenza virus type 1,2,3, human

when

healthy

bocavirus, rhinovirus, human metapneumovirus, human co-

children. Various pathogens are known to be associated

ronaviruses, and adenovirus, using the polymerase chain

with infectious neutropenia in childhood including viruses,

reaction (PCR) method. In addition, stool samples were ex-

bacteria, Mycoplasma, parasites, tuberculosis, malaria, and

amined with PCR method for detecting the rotavirus.

encounter

neutropenia

in

previously

Rickettsia and viruses are the most common [1-3,5,6].
Although neutropenia in childhood is usually caused by
infection and resolves spontaneously without complications
[1,7-9], it should be differentiated from other severe conditions, such as primary immunodeficiencies, systemic autoimmune diseases, congenital bone marrow failure syndromes, or malignancies. Therefore, the diagnostic evaluation and the management of such patients with neutropenia
is concern of pediatrician. This study was conducted to enlighten the etiology, clinical characteristics, and clinical
courses of neutropenia in previously healthy children to
give clues for different diagnosis.
The aim of this study was to investigate the etiology and
clinical characteristics of neutropenia in previously healthy
children and the clinical course according to etiology.

1) Definition
Neutropenia is defined as an absolute neutrophil count
(ANC) in peripheral blood ≤1,500/L [2,5,6,10]. According
to severity, neutropenia can be categorized as mild (ANC
1,000-1,500/L), moderate (ANC 500-1,000/L), or severe
(ANC ＜500/L) [2,6,10,11]. We evaluated ANC by two definitions: ANC at diagnosis was defined as the measured value when the patient was initially diagnosed with neutropenia and ANC at minimum value was defined as the
lowest measured value during the evaluation period.
Transient neutropenia (TN) was defined as neutropenia that
lasted for less than 3 months and chronic neutropenia (CN)
as neutropenia that lasted for longer than 3 months [6]. TN
caused by infections, rather than by other underlying diseases or drugs, was defined as transient infectious neu-

Materials and Methods

tropenia (TIN). Autoimmune neutropenia (AIN) was defined as the presence of serum anti-neutrophil antibody in

This retrospective study was conducted in Kyung Hee

cases of neutropenia [2,12].

University Medical Center and Chosun University Hospital

Statistical analysis was performed using SPSS-PC for

between December 2006 and April 2017, and included 215

Windows (version 21.0). Categorical variables were com-

children under 18 years of age. Patients with other primary

pared using the chi-square test, while the Mann-Whitney

diagnoses known to cause neutropenia such as hematologic

test was used for comparison of single variables between

malignancy and those on medications that could cause neu-

2 different groups. Kruskal-Wallis 1-way analysis of var-

tropenia such as immunosuppressive drugs or chemo-

iance was performed for comparison of variables among 3

therapeutic drugs were excluded. Demographic, clinical,

different groups. Statistical significance was set at 0.05.

and laboratory data were collected from each medical
record.
Laboratory work-up for detecting infectious agents were
as follows: Cultures of blood, urine and stool were per-

Results
1) Patient characteristics

formed to identify bacterial infections. The serological tests

A total of 215 previously healthy children were enrolled

for viral agents and Mycoplasma included antibody de-

from 2 hospitals during the 10 years of the study. The mean

tections: serum Ig M and Ig G antibodies levels of

age at onset was 36.08 months (range, 1 month-18.5 years)
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and 54% of patients were males. The majority of patients

(±SD) ANC at diagnosis was 732.30/L (±293.45/L)

with neutropenia (141/215, 65.6%) were aged ＜2 years

(range, 37-1,465/L), with a minimum value of 624.56/L

and 19.5% (42/215) were aged ＞5 years (Fig. 1). Patients

(±306.47/L) (range, 37-1,386/L). The distribution of pa-

with neutropenia were most frequently admitted with lower

tients according to severity of neutropenia was as follows:

respiratory tract infection (75/215, 34.8%), followed by up-

at diagnosis, mild 40/215 (18.6%), moderate 128/215

per respiratory tract infection (58/215, 27%), exanthem sub-

(59.5%), severe 47/215 (21.9%); at minimum value, mild

itum (23/215, 10.7%), and urinary tract infection (11/215,

25/215 (11.6%), moderate 113/215 (52.60%), severe 77/215

5.1%) (Fig. 2). Among patients with neutropenia, 210/215

(35.8%). The demographic data is shown in Table 1.

(97.7%) had TN and 5/215 (2.3%) had CN. All patients with

Infectious agents were identified in 128/210 (61%) patients

TN were associated infection, defined as TIN, while pa-

with TIN. The most frequently identified agents in patients

tients with CN had autoimmune antibodies, defined as AIN.

with TIN were viruses (N=100, 47.6%), followed by

Most patients (89.3%) had a febrile illness. The mean

Mycoplasma (N=18, 8.6%) and bacteria (N=10, 4.8%). No

Fig. 1. Age distribution at onset of neutropenia.

Fig. 2. Initial clinical diagnosis in
neutropenia patients.
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Table 1. Demographic findings of total population
Parameters

Values

Sex (male/female)
Age at diagnosis (range), months
Febrile, N (%)
Etiology [infection, N (%)/autoimmune, N (%)]
Pathogens in patients with TIN
Virus, N (%)
RSV, N (%)
Influenza virus, N (%)
Parainfluenza virus, N (%)
Other respiratory virusesa), N (%)
Other virusesb), N (%)
Mycoplasma, N (%)
Bacteria, N (%)
Unknown, N (%)
ANC and severity of neutropenia
At diagnosis
ANC (/L), mean±SD (range)
Mild, N (%)
Moderate, N (%)
Severe, N (%)
At minimum value
ANC (/L), mean±SD (range)
Mild, N (%)
Moderate, N (%)
Severe, N (%)
Population for evaluated duration, N
Recovery, N (%)
Duration of neutropenia, median, (range), days

116/99
36.1 (1 m-18.5 yr)
192 (89.3)
210 (97.7)/5 (2.3)
100
29
20
15
26
10
18
10
82

732.30±293.45
40
128
47

(47.6)
(29)
(20)
(15)
(26)
(10)
(8.6)
(4.8)
(39.0)

(37-1465)
(18.6)
(59.5)
(21.9)

624.56±306.47 (37-1386)
25 (11.6)
113 (52.6)
77 (35.8)
129
125/129 (96.9)
8 (3-730)

a)

Other respiratory viruses: Coronavirus, Adenovirus, Metapneumovirus, Rhinovirus.
Other viruses: EBV, CMV, Rotavirus, Bocavirus, Hepatitis A virus.
TIN, transient infectious neutropenia; ANC, absolute neutrophil count; SD, standard deviation.

b)

infectious agent was identified in 39%.
2) Characteristics of TIN according to infectious agent
The clinical and laboratory characteristics of patients with
TIN according to infectious agent are shown in Table 2.

severity distribution of neutropenia. ANC (at diagnosis and
at minimum value) was relatively higher in viral groups
than in bacterial and Mycoplasma groups, but the difference was not statistically significant (P=0.431 and 0.342, respectively).

When we compared 3 groups with TIN according to in-

The clinical and laboratory characteristics of patients with

fectious agent, there were significant statistical differences

TIN according to viral infectious agent are shown in Table

in the sex distribution, with the viral and bacterial groups

3. Among viral agents, the most frequently identified was

having male predominance and the Mycoplasma group

respiratory syncytial virus (RSV) (29%), followed by influen-

having female predominance (P=0.026). There were also

za virus (20%) and parainfluenza virus (15%). The mean

statistical differences in the mean (±SD) age, with the bac-

(±SD) age at diagnosis in the RSV group was 10.8 (±10.6)

terial group having the youngest mean age, at 10.0 (±5.1)

months, which was significantly younger than in the other

months, and the Mycoplasma group having the oldest mean

4 groups (P＜0.0001), and half of the patients were aged

age, 60.8 (±77.6) months (P=0.0307). However, there

less than 6 months (P＜0.0001). There were also significant

were no significant differences in fever duration, ANC, and

differences in ANC at diagnosis, with the RSV group having
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Table 2. Characteristics of patients with TIN according to infectious agents
Infections (mean±SD)
Sex (male/female)
Age (months)
Fever duration (days)
Laboratory data
At diagnosis
ANC (/L)
Mild, N (%)
Moderate, N (%)
Severe, N (%)
At minimum value
ANC (/L)
Mild, N (%)
Moderate, N (%)
Severe, N (%)
Population for evaluated duration, N
Duration of neutropenia, median, (range), days

Virus (a)
N=100

Bacteria (b)
N=10

Mycoplasma (c)
N=18

60/40

7/3

5/13

30.1±39.2

10.0±5.1

60.8±77.6

5.2±3.3

4.8±1.5

5.2±1.6

770.1±292.7
21 (21)
61 (61)
18 (18)

767.8±374.6
2 (20)
7 (70)
1 (10)

656.9±280.2
1 (5.6)
11 (61.1)
6 (33.3)

0.431
0.364a)

698.4±311.8
18 (18)
57 (57)
25 (25)
50
8 (3-730)

552.6±252.0
0 (0)
7 (70)
3 (30)
7
8 (4-33)

639.7±270.2
1 (5.6)
11 (61.1)
6 (33.3)
12
8 (3-15)

0.342
a)
0.490

P-value
0.026a)
(a-c)=0.019
0.031b)
(b-c)=0.006
0.453b)

b)

b)

b)

0.567

a)

Chi-square test. b)Kruskal-Wallis test.
TIN, transient infectious neutropenia; SD, standard deviation; ANC, absolute neutrophil count.

the highest ANC (857.3±293.3/L) and the parainfluenza

were positive for anti-neutrophil antibodies, and could be

group having the lowest ANC (567.3±198.1/L) (P=0.0184).

diagnosed as having AIN. The ANC at diagnosis in AIN

In addition, the severity distribution at diagnosis also dif-

ranged from 143 to 923/L, and was considered moder-

fered, with the RSV group having predominantly mild-to-

ate-to-severe. Three patients had spontaneous recovery at

moderate neutropenia, as opposed to moderate-to-severe

last follow-up (median duration, 330 days; range, 217-730

neutropenia in the parainfluenza virus group (P=0.017). In

days), with ANC ranging from 1,386 to 4,062/L; ANC in

our study, factors other than the virus types also affected

1 patient did not recover during the study period and an-

the severity distribution of neutropenia in patients with

other patient was lost to follow-up. AIN patients with fe-

TIN. The severity of neutropenia (at minimum value) was

brile illness had been hospitalized with upper/lower respi-

also significantly correlated with fever. Most patients with

ratory tract infection. Sepsis was ruled out, and all were

febrile illness had severe neutropenia, compared with pre-

discharged without serious complications.

dominantly mild neutropenia in patients with non-febrile illness (P=0.015).
3) Characteristics of AIN

4) Comparison between AIN and TIN
The characteristics of patients with AIN and TIN are
shown in Table 5. The mean (±SD) age of patients with

Five patients (2.3%) were diagnosed with AIN in our

AIN was 8.6 (±6.7) months, which was much younger

study. The characteristics of patients with AIN are shown

than that of patients with TIN, 36.7 (±48.5) months.

in Table 4. Among the 5 patients with AIN, 4 (80%) were

However, the difference in the mean age between 2 groups

male and the median age at diagnosis was 6 months

was not statistically significant (P=0.0758). There was a

(range, 1-17 months); 3 patients (60%) had febrile illness.

male predominance in both groups: 112/210 (53.3%) with

Infectious agents were identified in 2 of 5 patients with AIN

TIN and 4/5 (80%) with AIN were male. There were sig-

(parainfluenza virus, adenovirus, rhinovirus). All patients

nificant differences in ANC at diagnosis and at minimum.
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Table 3. Characteristics of patients with TIN according to viral infectious agents
Infections
(mean±SD)
Sex (male/female)
Age (months)

Laboratory data
At diagnosis
ANC (/L)
Mild, N (%)
Moderate, N (%)
Severe, N (%)
At minimum
ANC (/L)
Mild, N (%)
Moderate, N (%)
Severe, N (%)
Population for
evaluated duration, N
Duration of
neutropenia, median,
(range), days

Other respiratory
Other virusesb)
a)
viruses (d),
(e), N=10
N=26

RSV (a),
N=29

Influenza (b),
N=20

Parainfluenza (c),
N=15

18/11
10.8±10.6

12/8
45.7±43.7

7/8
17.0±10.2

19/7
26.7±32.5

4/6
83.2±65.1

0.325c)
＜0.0001d)
(a-b)=0.002
(a-e)=0.001

857.3±293.3

799.7±381.2

567.3±198.1

756.7±244.8

797.0±209.7

9 (31.0)

6 (30.0)

0 (0)

4 (15.4)

2 (20.0)

0.017
(a-c)=0.002
c)
0.017
(a-c)=0.001

18 (62.1)
2 (6.9)

9 (45.0)
5 (25.0)

8 (53.3)
7 (46.7)

20 (76.9)
2 (7.7)

6 (60.0)
2 (20.0)

796.8±332.3
9 (31.0)
16 (55.2)
4 (13.8)
15

700.6±375.0
4 (20.0)
11 (55.0)
5 (25.0)
10

541.2±206.1
0 (0)
8 (53.5)
7 (46.7)
9

714.4±275.6
4 (15.4)
17 (65.4)
5 (19.2)
11

603.2±262.3
1 (10.0)
5 (50.0)
4 (40.0)
5

0.064d)
0.154c)

4 (3-11)

9 (3-43)

11 (3-730)

5 (4-10)

0.015
(a-b)=0.031
(a-c)=0.021
(a-d)=0.002
(a-e)=0.266

9 (4-330)

P-value

d)

d)

a)

Other respiratory viruses: Coronavirus, Adenovirus, Metapneumovirus, Rhinovirus.
Other viruses: EBV, CMV, Rotavirus, Bocavirus, Hepatitis A virus. c)Chi-square test. d)Kruskal-Wallis Test.
TIN, transient infectious neutropenia; SD, standard deviation; ANC, absolute neutrophil count; RSV, respiratory syncytial virus.

b)

Table 4. Basic characteristics of patients with AIN
Patients No.
Sex
Age at diagnosis (months)
Febrile
Identified pathogen
Anti-neutrophil antibody
ANC at diagnosis (/L)
Recovery
Duration of neutropenia (days)
ANC at last follow-up (/L)
Severe infection history requiring
IV antibiotics after diagnosis

1

2

3

4

5

M
6
+
Parainfluenza
virus
+
143
+
730
1,386
−

F
14
+
Adenovirus
rhinovirus
+
541
+
330
3,279
−

M
1
+
None

M
17
−
None

M
5
−
None

+
402
−
(217)
260
−

+
184
FL
(272)
105
−

+
923
+
340
4,062
−

AIN, autoimmune neutropenia; M, male; F, female; ANC, absolute neutrophil count; FL, follow-up loss.

In the AIN group, the mean±SD ANC values were

group, with 739.3±290.1/L at diagnosis (P=0.037) and

438.6±315.7/L at diagnosis and 273.6±196.8/L at mini-

631.9±304.2/L at minimum (P=0.009).

mum; which were significantly lower when compare to TIN
92
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Table 5. Comparison between patients with TIN and AIN
Parameters

TIN, N=210

AIN, N=5

P-values

Sex (male/female)
Age (months)
Laboratory data
At diagnosis
ANC (/L) (mean±SD)
Mild, N (%)
Moderate, N (%)
Severe, N (%)
At minimum
ANC (/L) (mean±SD)
Mild, N (%)
Moderate, N (%)
Severe, N (%)
Population for evaluated duration, N
Duration of neutropenia, median, (range), days

112/98
36.7±48.5

4/1
8.6±6.7

0.377
b)
0.076

739.3±290.1

438.6±315.7

0.037b)

40 (19.1)
125 (59.5)
45 (21.4)
631.9±304.2

0 (0)
2 (40)
3 (60)
273.6±196.8

0.570a)

25 (11.9)
111 (52.9)
74 (52.9)
124
8 (3-286)

0 (0)
1 (20)
4 (80)
5
330 (217-730)

a)

b)

0.009

0.677a)

b)

0.000

a)

Chi-square test. b)Mann-Whitney U test.
TIN, transient infectious neutropenia; AIN, autoimmune neutropenia; SD, standard deviation.

5) Recovery and duration of neutropenia

days (range, 4-330) in the other respiratory virus group, and
5 days (range, 4-10) in the other virus group. There were

134/215 (62.3%) patients showed spontaneous resolution

significant differences, with the RSV group having a shorter

of neutropenia. Patients lost to follow-up during the study

duration than the other 3 groups (influenza virus, para-

period were excluded. Duration of neutropenia was as-

influenza virus, other respiratory viruses) (P=0.015), but

sessed in 129 of 215 patients and only 4 remained

there was no significant difference between the 4 groups,

neutropenic. The median duration of neutropenia was 8

except for RSV group (Table 3).

days (range, 3-730 days) (Table 1). Among the 129 patients,
124 had TIN and 5 had chronic AIN. TIN showed a sig-

Discussion

nificantly shorter median duration of neutropenia [8 days
(range, 3-286 days)] than that of chronic AIN [330 days

This study showed the etiology, characteristics, and clin-

(range, 217-730 days)], and the difference was significant

ical outcomes of neutropenia in previously healthy

(P=0.000) (Table 5). The median duration in the 3 groups

children. Acquired neutropenia was predominantly TIN

according to infectious agent (viral, bacterial, Mycoplasma)

(97.7%) and was mainly related to viral infections (46.5%),

was 8 days (range, 3-730 days) in the viral group, 8 days

followed by Mycoplasma infections (8.7%) and bacterial in-

(range, 4-33 days) in the bacterial group, and 8 days

fections (4.8%). These findings are similar to those of pre-

(range, 3-15 days) in the Mycoplasma group. There were

vious studies [1,3,5,8,13]. However, most previous studies

no significant differences in the duration of neutropenia be-

reported neutropenia in association with specific viral

tween the 3 groups (P=0.567) (Table 2). When we com-

agents, such as cytomegalovirus (CMV), Epstein-Barr virus

pared the duration of neutropenia in 5 groups according

(EBV), parvovirus B19, and herpes virus [5,9,11,14,15]. This

to different viral infectious agents (RSV, influenza virus,

study performed a detailed analysis of the entire spectrum

parainfluenza virus, other respiratory viruses, other viruses),

of neutropenia associated with viruses that commonly cause

the median duration was 4 days (range, 3-11) in the RSV

respiratory infections in childhood.

group, 9 days (range, 3-43) in the influenza virus group,

Among the viral agents in patients with TIN, the most

11 days (range, 3-730) in the parainfluenza virus group, 9

frequently identified was RSV (29%), followed by influenza
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virus (20%), and parainfluenza virus (15%). Fettah et al. [7]

leishmaniasis. Therefore, clinical and laboratory results for

reported the differential distribution of respiratory viruses

this single parasitic disease may not be characteristic of oth-

as causative agents of TIN; of these, the most frequently

er parasitic diseases among patients with TIN. Last, the se-

identified was influenza, followed by rhinovirus and respi-

verity of infectious neutropenia appears to be influenced

ratory syncytial virus. In other studies, CMV, EBV, parvovi-

by factors other than the infectious agent alone. When

rus B19, herpes virus, and hepatitis virus were reported as

comparing 5 groups with TIN according to viral infectious

relatively

neutropenia

agents (RSV, influenza, parainfluenza, etc.), we found sig-

[3,5,9,11]. The different distribution of respiratory viruses in

nificant differences in severity of neutropenia, with the RSV

both studies could be explained by characteristic seasonal

group having predominantly mild-to-moderate neutropenia,

or annual variation. Most of our patients (67.4%) were

as opposed to moderate-to-severe neutropenia in the para-

younger than 2 years of age. Several previous studies also

influenza virus group. Neutropenia due to infection may in-

reported a similar age distribution [3,5,8,13,14]. This associ-

volve several mechanisms, such as increased neutrophil de-

ation of neutropenia with younger age could be explained

struction related to viral suppression of bone marrow, in-

by the age-related susceptibility of bone marrow to in-

hibitory effects of inflammatory cytokines, and decreased

fection [3,8,16,17]. Our patients with neutropenia were ad-

production, in which concomitant use of drugs may have

mitted with lower respiratory tract infection (34.8%) most

additive effects [1,3,7,10,19]. Considering these mecha-

frequently, followed by upper respiratory tract infection

nisms, the severity of infectious neutropenia can be influ-

(27.0%) and exanthem subitum (10.7%). Previous studies

enced by not only infectious agents but also by the severity

also reported that the most frequent initial diagnosis was

of acute infections and individual bone marrow suscepti-

lower respiratory tract infection including bronchiolitis and

bility to infections. Previous studies had similar comments

bronchopneumonia [9,11,12,15].

[12,20]. These mechanisms may suggest that the degree of

common

causative

agents

of

Most of our patients with TIN were incidentally dis-

localization and inflammation related to each type of in-

covered during evaluation for an acute infection, and these

fectious virus can explain the differences in the severity of

patients with TIN had mild-to-moderate severity. These

neutropenia, even with infection by the same type of virus.

finding are in agreement with those of previous studies

CN is relatively uncommon in childhood [8,9,21]. Our

[1,3,8,9,15,18]. In contrast with TIN, patients with CN in our

study reported only 5 cases. The mechanism of AIN in-

study had predominantly greater severity. Precedent studies

volves molecular mimicry between cellular and viral pro-

showed similar results [8]. When comparing the 3 groups

teins and the result is enhanced cytokine production; auto-

with TIN according to infectious agent (viral, bacterial,

antibodies then promote phagocytosis of sensitized neu-

Mycoplasma), we found no significant differences in the severity of neutropenia. Husain et al. [5] reported similar results, but Alexandropoulou et al. [3,8] reported a significant
difference in the severity of neutropenia, with the viral and
parasitic infection groups having predominantly moderate
severity and the bacterial group having mild severity.
Another study reported that patients with TIN in the parasitic infection group had the lowest ANC [3]. These discrepancies between studies had several possible explanations.
First, because our patients with TIN did not have parasitic
infections, comparisons were not possible with the groups
in our study. Moreover, in 2 previous studies [3,8], all patients in the parasitic infection group only had visceral

trophils, opsonic activity, and interference with neutrophil
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functions [3,4,9,12]. In our study, patients with AIN were
diagnosed mainly in infancy and had more severe neutropenia than did those with TIN. These findings are similar
to those of other studies [2,3,8,12,13] and suggest that
younger children are more prone to develop AIN and have
severe neutropenia. This could be attributed to age-related
susceptibility of bone marrow to infections or other conditions [8,11,22]. In other studies, AIN in previously healthy
children was associated with viruses, such as CMV, EBV,
and parvovirus B19, with the formation of granulocyte-specific
autoantibodies [3,8,9,23]. Interestingly, in our patients with
AIN, parainfluenza virus, adenovirus and rhinovirus were

Vol. 25, No. 2, October 2018

Neutropenia in Healthy Children

identified. However, it is unclear whether these cases of

this study may provide practical and useful information

AIN were caused by viral infections or were discovered

about the etiology and clinical course of previously healthy

during a preexisting neutropenic state.

children with neutropenia. Thus, the findings could be

None of our patients with neutropenia developed in-

helpful to pediatricians treating children with neutropenia.

fectious complication, such as sepsis, cellulitis, or a perianal

In conclusions, our study showed that postinfectious

abscess. The median duration of TIN in our study was 8

neutropenia is common in previously healthy children, is

days (range, 3-286 days). Similarly, 2 previous studies re-

mainly associated with a viral infection, and is of

ported a median duration of postinfectious neutropenia

mild-to-moderate severity. There were significant differ-

ranging from 3.3 to 12 days [1,7]. In several previous stud-

ences in the duration and severity of neutropenia according

ies, postinfectious neutropenia usually resolved within 1 or

to viral infectious agent. Most resolved spontaneously with-

2 months [3,8,9]. In addition, the duration of recovery from

out complications. This study investigated the character-

TIN was significantly shorter than the 330 days (range,

istics of neutropenia in detail, according to individual types

217-730 days) that for CN. This finding is also in accord-

of respiratory viruses commonly observed in clinical

ance with a previous study [3]. Furthermore, no significant

practice. Pediatricians most commonly encountered patients

difference in the duration of neutropenia according to in-

with neutropenia due to respiratory viral infections. Thus,

fectious agents (viral, bacterial, Mycoplasma) was observed

accurate data based on a large population study in the fu-

in our study, as previously confirmed by Alexandropoulou

ture can be helpful for further evaluation and follow-up.

et al. [3,8] and Husain et al. [5]. However, there were significant differences in the duration of neutropenia according to viral infectious agent (RSV, influenza virus, parainfluenza virus, other respiratory viruses, other viruses).
Patients with neutropenia resulting from RSV infection recovered most rapidly when compared with neutropenic patients with other viral infections. Most previous studies also
compared the duration of neutropenia according to virus
type, but focused on neutropenia in childhood mainly associated with EBV, CMV, parvovirus B19, and hepatitis A virus [9,11,15]. Therefore, there are few data on the duration
of neutropenia in association with respiratory viruses. This
study described the characteristics of neutropenia associated with individual virus types commonly causing respiratory tract infections in childhood in detail. Because our
study was conducted retrospectively, the evaluations for
EBV, CMV, parvovirus B19 were done based on clinical
condition of patients, if necessary. 3 cases of EBV infection
and 2 cases of CMV infection were identified in our study.
Re-evaluations to confirm the recovery of neutropenia were
also not planned systematically, due to the retrospective
methods of this study. Also, in relation to small sample size
of our study, other categories of neutropenia, such as congenital neutropenia could not be studied. Even though our
study was limited by its small size and retrospective nature,
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