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Abstract

Viral etiology of respiratory tract infections in hospitalized children was investigated from April 2014 to March 2016 in
Jeju Island. The etiology of respiratory viral infection in Jeju Island wasnot different from that of mainland Korea. (J Med

Life Sci 2016:6(1):25—-29)
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Introduction

Respiratory tract infections (RTIs) are major causes of
morbidity among children worldwide. RTIs are caused by
various pathogens. Of several respiratory pathogens,
respiratory viruses have emerged as the major ones that
even affect hospitalized children”. However, no clinical or
radiological characteristics were helpful to differentiate
pathogens”.

Recently, multiplex reverse transcription polymerase chain
reaction (RT-PCR) has been used to detect causative
pathogens of RTIs in many hospitals. Before RT-PCR was
used, many RTIs by respiratory virus were treated by
antibiotics. Using the RT-PCR, the unnecessary usage of
antibiotics could be reduced. Furthermore, we could better
understand the etiology of pediatric respiratory infections.

Characteristics of respiratory viruses affecting children
were reported worldwide, however the etiology of respiratory
viruses in Jeju Island has not been reported. This study was
conducted to determine the viral etiology of RTIs in
hospitalized children.

Materials and Methods

Study population and respiratory specimens
We recruited children (age <15 years) who were admitted
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to the Jeju National University Hospital (JNUH) and who
underwent nasopharyngeal aspiration for the diagnosis of
respiratory viruses. Respiratory specimens were collected by
performing gentle nasopharyngeal aspiration during routine
patient care. Respiratory samples were collected from
patients who were hospitalized because of febrile episodes,
respiratory symptoms, or radiologic abnormalities. The study
was conducted from April 2014 to March 2016, and a
consistent method was used to detect respiratory viruses
since 2014 in JUNH.

Viral diagnosis

By using RT-PCR, all nasopharyngeal aspirates were
tested for 12 respiratory viruses that included human
rhinovirus (hRV); human adenovirus (ADV); respiratory
syncytial virus (RSV); parainfluenza virus (PIV) types 1, 2,
and 3; influenza virus types A and B; human coronavirus
(hCoV) 229E and OC43: human metapneumovirus (hMPV);
and human bocavirus (hBoV).We extracted viral nucleic acid
by using the QiaAmp MinElute Virus Spin kit (Qiagen,
Valencia, CA, USA). The extracted nucleic acid was amplified
by One-step RV Detection kit (Biosewoom, Seoul, Korea)
instructions. PCR was
performed by using ABI 7500 Real-Time PCR Instrument
System (Applied Biosystems, Foster City, CA, USA).

according to the manufacturers’

Clinical analysis
Medical records were retrospectively reviewed to determine
accurate timings of the diagnosis of respiratory viral

infections and patient characteristics. In this study, other
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bacterial pathogens and clinical symptoms of patients were
not considered because we focused only on the prevalence of
respiratory viruses.

Statistical analysis

Differences between categorical variables were tested by
using the chi—squared test and Fisher s exact test. All data
were analyzed by using SPSS version 18.0, and results were
considered statistically significant when the P value was < 0.05.

Ethics statement

This study was approved by the institutional review board
of JNUH (No. 2016-04-007).

Results

Patients and respiratory specimen characteristics

In total, 2331 nasopharyngeal aspirates from 1834
hospitalized children were reviewed during the study period.
There were 1021 (55.7%) boys and 813 (44.3%) girls. The
mean age was 2.54 years; furthermore 61.4%, 35.0%, and
3.7% were { 24 months, 2-9 years, and > 10 years in age,
respectively.

Respiratory viruses were identified in 1819 (78.0% of the
total aspirates) nasopharyngeal aspirates from 1367 children.
The mean age of the group of children in which respiratory

viruses were identified was 2.15 years.

Prevalence of respiratory viruses

The most commonly detected virus was hRV in 949
(40.7%) of total aspirates, RSV in 485 (20.8%), ADV in 425
(18.2%), hBoV in 412 (17.7%), hMPV in 170 (7.3%), PIV-3 in
128 (5.5%), PIV-1 in 92 (3.9%), influenza A in 57 (2.4%),
influenza B in 52 (2.2%), hCoV-0C43 in 51 (2.2%), PIV-2 in
32 (1.4%), and hCoV-229E in 6 (0.3%) (Fig. 1). Influenza B
virus was identified in the oldest group of children (age, 4.62
years), and hCoV-0C43 was identified in the youngest group
of children (age, 1.36 years).

Of 1819 nasopharyngeal aspirates that tested positive for
viruses, only one respiratory virus was identified in were
1046 (57.5%) samples and more than two respiratory viruses
(coinfections) were identified were in 773 (42.5%) samples.
The most commonlydetected respiratory virus with other
viruses simultaneously was hBoV (355/412, 86.2%); followed

by ADV in 81.4% (346/425), and hRV in 53.5% (508/949).
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Figure 1. Respiratory viruses detected in children.

*The percentages of all nasopharyngeal aspirates in
which a specific respiratory virus was detected

The numbers above the bar represent the cases of
detected respiratory viruses.

hRV, human rhinovirus: RSV, respiratory syncytialvirus:
ADV, adenovirus: hBoV, human bocavirus: hMPV, human
metapneumovirus: PIV, parainfluenza virus. Inf,
influenza: OC43, human coronavirus OC43; 229E, human

coronavirus 229E

Seasonal pattern and age distribution

The monthly distributions of detected viruses are shown in
Fig. 2. ADV was detected throughout the year, and RSV was
mainly detected between November and February (82.1% of
the total RSV). The prevalence of hMPV peaked between
February and May (80.6% of the total hMPV), and PIV-3 was
prevalent from April to June (75.8% of the total PIV-3).
Influenza A and B weremainly distributed between December
and March (91%, data not shown).

The age proportions of the detected respiratory virus are
shown in Fig. 3. The proportions of hRV, influenza A, and
influenza B infections increased with age. In contrast, the
proportions of RSV and hBoV infections decreased with age.
Compared to influenza B, RSV was predominantly detected
among younger children (7%X0.05).
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Figure 2. Monthly distribution of major 5 respiratory viruses in children

Figure 3. Detection proportion of respiratory virus according to age group
hRV, human rhinovirus: RSV, respiratory syncytialvirus: ADV, adenovirus: hBoV, human bocavirus: hMPV, human

metapneumovirus; PIV, parainfluenza virus: Inf, influenza; OC43, human coronavirus OC 229E, human coronavirus
229E
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Discussions

In this study, we described the prevalence of 12respiratory
viruses that were identified by using multiplex RT-PCR for
the nasopharyngeal aspirated of the children who was
admitted to the JNUH. Particularly, we focused on the age—
dependent distribution, seasonal patterns of respiratory virus,
and viral coinfections. In JNUH, multiplex RT-PCR for
nasopharyngeal aspirates was generally used when children
had fever and respiratory symptoms. We are not confident
that all the identified respiratory viruses were related with
respiratory tract infections because we did not review the
respiratory symptoms related with the respiratory viruses.
Therefore, we focused on the etiology of respiratory viral
infections in children and their age.

Respiratory viruses were identified in 78.0% of the
nasopharyngeal aspirates. The most common virus was hRV
(40.7%); followed by RSV (20.8%), and ADV (18.2%). This
predominance was not different from that of the mainland
Korea (3). Influenza A and B were detected in 2.5% and 2.2%
cases,respectively. This proportion could possibly be
underestimated because of our hospitalization policy for
children with influenza. In the 2014-2015 season, rapid
antigen tests for influenza were conducted when the children
were suspected to have influenza-like illness. If the results
were positive, single rooms were allotted to the children
suspected with influenza. In that season, many children
suspected with influenza could not be admitted to the
hospital. However, in 2015-2016 season, we modified the
nosocomial influenza control policy by providing a room for
five children who were suspected with influenza—like illness.
Owing to this change of influenza cohort, most influenza
viruses in this study were identified in 2015-2016 season
(70.6%, 77/109).

Knowledge aboutthe seasonal prevalence of each
respiratory virus could be useful for prescribing antibiotics
and controlling infection. Similar to its prevalence in other
temperate climate countries, RSV was mainly distributed in
winter season (from November to February); influenza A
prevalent from winter to early spring (from December to
March), and hMPV was prevalent in spring (from February to
May). Despite of the warmer climate in Jeju island, seasonal
distribution of respiratory viruses was similar with that of
the mainland Korea (3,4).

We found that Influenza (A/B), RSV, and hBoV exhibited
specific age distribution patterns. RSV was typically found in

younger children, Of 568 virus children <1 year old who
were identified with viruses, RSV was identified in 207
children (36.4%). The proportion of influenza increased with
age of children (P < 0.05).

hBoV was discovered in 2005 in Sweden by Allander and
colleagues (5). Several studies have shown the prevalence of
hBoV infection worldwide ranging from 1.5% to 18% (6). In
this study, hBoV was identified in 17.7% of the total
nasopharyngeal aspirates which is larger than the prevalence
(9.4-12.2%) observed in mainland Korea (7,8). Asymptomatic
cases of hBoV infection and high frequency of coinfections
have led to a doubt for its role for RTIs. Only 13.8% of all
the hBoV infections were identified without other respiratory
viruses in this study. Seasonal distribution was similar with
that of hMPV and PIV-3 ranging from May to April (Fig 2).
The age of children detected with hBoV was mainly < 5
years, and this distribution was similar with other results (9).

Rates of respiratory viral coinfections vary from 1% to 40%
(10,11). In this study, coinfections were observed at a rate of
42.5%, and the threemgjor commonly detected viruses co—
occurring with the other respiratory viruses were hBoV, ADV,
and hRV. We considered that hBoV and hRV were less likely
to be true pathogens causing RTIs because of the previously
mentioned characteristics of hBoV and longer shedding
period of hRV. At first, ADV was suspected to manifest more
severe symptoms when coinfection was observed. However,
there is no consensus on the relationship between viral
coinfection and clinical severity. Many recent studies showed
viral coinfection is not associated with increased -clinical
severity (12,13).

This study included a relatively large number of children in
an isolated region. However, there were several limitations.
First, the identified respiratory virus was not correlated with
its clinical symptoms which could have revealed more specific
pathogenic roles of the virus besides the etiology. Second,
RT-PCR method is a highly sensitive technique, and
pathogen detection might have been overestimated. Despite
these limitations, this study is meaningful because it is the
first report on respiratory viral infections in children in Jeju
Island.

In conclusion, the etiology of respiratory viral infection in
Jeju Island isnot different from that of mainland Korea.
Further investigations including the clinical status could
provide more accurate etiology of the infection and its
clinical characteristics in children.
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