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Cocuk Acil Klinigimizde Takip Edilen Hastalarda Solunum Yolu Viral Etkenlerin Dagilim

Esra TURE?, Abdullah YAZAR!

Oz

Solunum yolu enfeksiyonu bulgulari ile ¢ocuk acil poliklinigine bagvuran ve g¢ocuk acil
yatakli initesinde takip edilen 5 yas alti hastalarin nazofaringeal siiriintii 6rneklerinde
saptanan solunum yolu viriislerinin goriilme sikligimin, mevsim, yas ve klinik bulgulara gore
dagiliminin saptanmasi amaglandi. Hastalarin kayitlari retrospektif olarak incelendi ve yas,
cinsiyet, bagvuru sikayeti, fizik muayene bulgulari, bagvurdugu mevsim, non-invaziv
ventilasyon gereksinimi, hastanede yatis siiresi, nazofaringeal siiriintii viral polimeraz zincir
reaksiyonu (PCR) inceleme sonuglar1 kaydedildi. Nazofaringeal siiriintii viral PCR sonuglari
incelendiginde hastalarin 43’tinde (%26,5) herhangi bir viriis izole edilemedigi, 119’unda
(%73,5) ise en az bir ya da birden fazla viriis izole edildigi goriildii. Bu 119 hastanin
82’sinde (%68,9) tek bir viriis, 37’sinde (%31,1) iki veya daha fazla viriis izole edildi.
Hastalarin aldiklar1 tedavileri incelendiginde 87’sinin (%53,7) higbir antibiyotik almadigi,
75’inin (%46,3) ise bir ya da birden ¢ok antbiyotik tedavisi aldig1 goriildii. Viral patojenlerin
erken dénemde saptanmasi ile gereksiz antibiyotik kullaniminin 6nlenebilecegi, antibiyotik
direncinin kontrol altina alinabilecegi, hastanede yatis siiresinin kisalacagi ve tedavi
maliyetlerinin azalacag: diistiniilmektedir.

Anahtar Kelimeler: Solunum yolu enfeksiyonu, nazofaringeal siiriintii, viral PCR, ¢ocuk

Yayn Bilgisi

Gonderi Tarihi:11.12.2018
Kabul Tarihi: 02.01.2019
Online Yayin Tarihi: 31.03.2019
DOI: 10.26453/0tjhs.495639

Sorumlu Yazar
Esra TURE

Distribution of respiratory viral agents in patients being followed-up in our pediatric emergency

department

Esra TURE!, Abdullah YAZAR!

Abstract

We aimed to determine the distribution of frequency of respiratory viruses detected in
nasopharyngeal swab samples of patients under 5 years of age, who were hospitalized in the
inpatient unit of pediatric emergency department during last year, by seasons, age and
clinical findings. Hospitalization files of the patients were examined retrospectively.
Patients’ age, gender, admission complaint, physical examination findings, season they
admitted, need for non-invasive mechanical ventilation, duration of hospital stay and result
of nasopharyngeal swab viral polymerase chain reaction (PCR) were recorded. When results
of the nasopharyngeal swab viral PCR of the patients were examined, it was determined that
no virus was isolated in 43 (26.5%) patients and in 119 (73.5%), however, at least one virus
was isolated. Of these 119 patients; only one virus was detected in 82 (68.9%) and two or
more viruses in 37 (31.1%). It was observed that 87 (53.7%) did not receive any antibiotics
and 75 (46.3%) patients were treated with one or more antibiotics. Early detection of viral
pathogens is thought to prevent unnecessary antibiotic use, control of antibiotic resistance,
shorten hospital stay and decrease treatment costs.
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INTRODUCTION

Acute respiratory tract infections (ARTI) are

children annually in the world and account for
30% of childhood deaths.?

among the most common infectious diseases in
developing countries and also one of the leading
causes of morbidity and mortality.! ARTI are

responsible for deaths of four and a half million

Most upper respiratory tract infections (URTI)
are of viral origin with main responsible agents
being human rhinoviruse (RV), parainfluenza

viruse (P1V), coronavirus, adenovirus, respiratory
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syncytial virus (RSV), enteroviruses, human
metapneumovirus (hMPV) and influenza virus.
hMPV has been recently identified in samples
obtained from RSV - negative children with
bronchiolitis.* Importance of all viral agents at
early ages is not clear; however, RSV, RV, PIV
and influenza virus are more predominant in
younger age group in the literature.> While a
microbiological agent involved in etiology cannot
be detected in 40%-60% of community-acquired
lower respiratory tract infections (LRTI), viral
blamed.®
microbiological agents include influenza virus,
PIV, adenovirus and RSV.’

In our study, we aimed to determine the

agents are commonly Isolated

frequency of respiratory viruses detected in
nasopharyngeal swab samples of patients under 5
years of age, with signs of a respiratory tract

infection by seasons, age and clinical findings.

MATERIAL AND METHOD

Patients under 5 years of age who admitted to
pediatric emergency department of Necmettin
Erbakan University Meram Faculty of Medicine
with signs and symptoms of respiratory tract
infections and from whom a nasopharyngeal
swap sample was obtained between September
2017 and September 2018 were included in the
study. After an approval from ethics committee,
records and hospitalization files of the patients

were examined retrospectively.
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Patients’ age, gender, admission complaint,

physical examination findings, season they
admitted, status of having any additional disease,
method of oxygen support, need for non-invasive
mechanical ventilation, duration of hospital stay
and result of nasopharyngeal swab viral
polymerase chain reaction (PCR) analysis were
recorded.

Nasopharyngeal swab samples were obtained by
inserting the swab into patients’ nostrils until the
posterior nasopharyx has been reached and then
turning the swabs 360°. Swabs were kept in
screw-capped tube containing transport medium
and ultimately studied by real-time and multiplex
PCR method. The method used could detect 20
respiratory pathogens at once (Influenza A,
seasonal HIN1, Influenza B, RV, PIV 1-2-3-4,
229E-NL63-0C43-HKUL,

adenovirus, RSV A-B, enterovirus, hMPV A-B,

coronavirus

parechovirus, bocavirus).
Statistical analysis

Statistical analysis was performed by using the
Statistical Package for the Social Sciences for
Windows ver. 20.0 package program. Continuous
variables were represented as ‘“meantstandard
deviation”. For distribution and frequency
analyses of the data, descriptive analyses were
used; in frequency data, for comparison of two
independent groups, Chi-Square tests were used.
For all statistical analyses, level of significance

was considered to be p<0.05.
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RESULTS

9498 patients had admitted with signs and
symptoms of a respiratory tract in the study
period. 162 (1.7%) patients, those who were

hospitalized in the inpatient unit and a
nasopharyngeal swab sample was obtained were
included in the study. Of the patients; 86 (53.1%)
were male and 76 (46.9%) were female, and
mean age was 1.69+1.43 (0.2-5 years, median:
1.16).

Age distribution revealed that 81 (50%) were <1
years of age, 51 (31.5%) were 1-3 years of age
and 30 (18.5%) were 3-5 years of age. The most
common complaint was coughing in 98 (60.5%)
patients and this was followed bynasal discharge,
discomfort, fever and loss of appetite according
to frequency ranking. When physical examination
findings of patients were examined, it was
observed that prolonged expiration was the most
common in 51 (31.5%) patients and this was
ronfulan rales,

followed by crepitant rales,

sibilant rales, participation of accessory
respiratory muscles in respiration and cyanosis.
No statistical significance was determined
between admission complaints and physical
examination findings, and gender and age groups
(p>0.05). Winter was the admitted season which
was in 82 (50.6%) patients (Table 2). 104
(64.2%) of the patients were found to have a
history of contact with another individual with
common cold.

When results of the nasopharyngeal swab viral

PCR analysis of the patients were examined, it

Esra TURE

was determined that no virus was isolated in 43
(26.5%) patients and at least one virus was
isolated in 119 (73.5%). Of these 119 patients;
only one virus was detected in 82 (68.9%) and
two or more viruses in 37 (31.1%). Results of
nasopharyngeal swab viral PCR are given in
Figure 1. Mean hospitalization duration was
44.80+29.22 hours. 62 patients (38.3%) had been
hospitalized for <24 hours, 56 (34.6%) for 25-48
hours, 26 (16%) for 49-72 hours and 18 (11.1%)
for >72 hours. 16 (9.9%) patients had received
continuous positive airway pressure support, 13
(8.0%) high-flow nasal cannula oxygen support
and 5 (3.1%) bilevel positive airway pressure
support. 87 (53.7%) patients did not receive any
antibiotic and 75 (46.3%) patients, however, had
been treated with one or multiple antibiotics. The
most commonly used antibiotic was ampicillin-
sulbactam in 52 (32.1%) patients and this was
followed by, in order of frequency, oseltamivir
(25.3%), cefotaxime (13.6%),

(6.2%) and amoxicilline clavulinic acid (3.7%).

clarithromycin

When durations of hospital stay of the patients
were examined by age groups, it was determined
that 9 (50%) of 18 patients that were hospitalized
for more than 72 hours were comprised of
patients under one year of age which was
statistically significantly (p=0.004). The most
common isolated virus was RSV (38.9%) in these
patients which was also statistically significant
(p=0.001).

The type of oxygen treatments were examined by
age groups. This analysis revealed that 6 (46.2%)
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of 13 patients that received high-flow nasal

cannula oxygen support were significantly
comprised of children under one year of age
(p=0.001). When distribution of viral pathogens
was examined by age groups, it was determined
RSV A and influenza A virus were significantly
more common under one year of age and
rhinovirus was significantly more common over
three years of age (p=0.001) (Table 1). No
statistical significant difference was determined
between gender and viral pathogens (p>0.05).

35 (21.6%) of the patients were found to have an
additional chronic disease. The most common
accompanying chronic disease was cerebral palsy
(n:14 40%). Although not statistically significant,
19 (54.3%) of the patients with a chronic disease
were under one year of age. Admission time
(season) was also analysed according to age
groups.It was determined that 51 (62.2%) of 81
patients admitted during winter was statistically
significantly comprised of children under one
year of age (p=0.017). When distribution of
durations of hospitalization were examined by
seasons, it was determined that 13 (72.2%) of 18
patients that stayed more than 72 hours admitted
statistically significantly in winter months.
(p=0.002). No

determined between non-invasive mechanical

statistical significance was
ventilator or high-flow nasal cannula oxygen use
and season of admission (p>0.05). Seasonal
distribution of viral pathogens revealed that
rhinovirus, influenza A virus and Rhinovirus +

RSV A + RSV B coexistence were detected
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statistically significantly most common during
winter, and RSV A, however, more common
during autumn (p=0.001) (Table 2).

DISCUSSION and CONCLUSION

ARTI are not only one of the most common
infectious diseases, but also an important public
health problem. They are one of the leading
causes of morbidity and mortality especially in
developing countries and reputed to cause death
of five million patients annually among young
children under five years of age. Viral ARTI are
more common among children compared to
adults.®® Detection of viral pathogens in ARTI
has a critical importance not only for initiation to
treatment without losing any time, but also for
avoidance of unnecessary use of antibiotics.® In
this study distribution of respiratory viruses
detected in nasopharyngeal swab samples of
patients with ARTI was examined by frequency,
season, age and clinical findings.

In recent studies, detection rate of respiratory
viruses in pediatric age group with ARTI seems
to differ between 30-96%.1'2 When the studies
from our country were examined various rates
had been examined. This rate was 35.4% among
pediatric patients with ARTI in Cicek et al’s
study,'® 41.8% among pediatric patients with
LRTI in Akcali et al.’s study** and 29.8% among
pediatric patients with URTI in Unuvar et.al’s
study.® In previous studies; RSV was detected by
15-40%, RV 24%, PIV 6-7%, adenovirus 7%,

influenza viruses 4-5% and
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regional variations,
hMPV by 2-12% and bocavirus by 1-5%.31¢ In

our study, it was observed that at least one virus

coronavirus by 10-15%,

was isolated in 73.5% of the patients. It is
observed that positivity rates of respiratory
viruses greatly varied between studies. This is
thought to be due to age groups, underlying
life

characteristics,

diseases, conditions,  epidemiological

environmental  factors  and
endemias occurring during different periods of
time.

It is known that ARTI is prevalent in childhood
and that its prevalence decreases with advancing
age. In a previous study, it was determined that of
the virus-infected patients; 32.5% were under 1
year of age, 37.7% 1-3 years of age, 17.2% 3-6
years of age, 7.3% 6-10 years of age and 1.9%
over 10 years of age. Although there is not many
studies investigating the distribution of children
with ARTI by gender, it is possible to say that it
is more common among boys.!” Consistently with
the literature, it was determined that majority of
the patients was comprised of younger children
under three years of age and that ratio of boys
was higher in our study. It is known that viruses
ARTI exhibit

characteristics and the periods they peak vary

known to cause seasonal
between years. In previous studies, respiratory

viruses have been reported to be isolated
especially during winter months in Northern
Hemisphere.'® Also in our study, it was similarly
observed that 50.6% of our patients had admitted

during winter.
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Viral respiratory tract infection rates among
children vary between 1% and 40%.%° It has been
reported that in these infections, most commonly
isolated one is RSV and that most commonly
accompanying viruses are adenovirus, bocavirus
and Influenza A.Y' In our study, the most
commonly isolated virus was similarly RSV and
this was followed by rhinovirus. In the study of
Lim et al,*® it was demonstrated that there was no
difference between disease severity of children
with LRTI according to number of isolated
viruses (one or more different viral agent).
Consistently with the literature, in our study,
more than one virus was isolated in 31.1% of the
patients and no difference was determined in
duration of hospitalization or non-invasive
mechanical ventilator support when compared
with patients where only one virus was isolated.
In the study of Hall et al.?% hospitalization rates of
RSV-positive patients were determined to be
three-fold higher compared to those with
influenza or parainfluenza viruses. In our study,
1/3 of patients who were followed-up more than
72 hours at the hospital were similarly comprised
of patients with RSV infection.

ARTI is the most common infectious disease that
primary care physicians and emergency departments
face all over the world. To achieve symptomatic relief
antipyretics, analgesics, decongestants, and although
not required antibiotics are frequently prescribed.
Most URT]I are known to be of viral origin; however,
there are more than 20 bacterial and viral agents
which are known to cause LRTI. As these cannot be

differentiated by clinical examinations, diagnostic
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tests are required in order to prevent unnecessary
use of antibiotics.?! In a study from our country
in ARTI,

prescription rate was found to be 47.5% in all

on antibiotic use rate antibiotic
RTI and total cost of antibiotics was determined
to be 76.44%.2? In the study of Sert et al.?® in our
region the most common cause of community-
acquired pneumonia was determined to be viruses
and  unnecessary use of antibiotics  was
emphasized. Also in our study, total ratio of
antibacterial and antiviral medications was,
similarly, observed to be 46.3%. While rate of
25.3%,

observed that antibacterial treatment was added

Oseltamivir treatment was it was
on this antiviral treatment in great majority of
patients. High rates of antibiotic treatment despite
of performing nasopharyngeal swab viral PCR
tests for the patients indicate how difficult is to
change pre-existing habits. These results reveal
importance of continuous participation of
physicians in in-service trainings and of their
education on smart use of antibiotics.

In conclusion, it is an expected situation that
unnecessary use of antibiotics in patients with
ARTI may be prevented by determination of viral
pathogens. Additionally, antibiotic resistance can
thus be kept under control, duration of hospital
stay will be shortened and treatment costs will be
reduced with early establishment of diagnosis and
appropriate treatment practices. However, large
multi-center studies are needed for both regional

and national annual respiratory virus distribution

Esra TURE
for prediction of potential endemias and
epidemias.
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Figure 1. Results of nasopharyngeal swab viral PCR study
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Table 1. Distribution of viral agents by age groups

<lyearsof 1-3yearsof >3 yearsofage p
age age

n % n % n %
Rhinovirus 0 0 2 25 6 75 <0.001
RSV A 12 60 7 35 1 5 <0.001
Influenza A 29 61.7 11 234 7 14.9 <0.001
Adenovirus 2 66.7 1 33.3 0 0 >0.05
Metapneumovirus 4 100 0 0 0 0 >0.05
RSV A+RSV B 4 33.3 4 333 4 33.3 >0.05
Rhinovirus+RSV A+RSV B 3 27.3 4 364 4 36.4 >0.05
Rhinovirus+Bocavirus 2 100 0 0 0 0 >0.05
Rhinovirus+Adenovirus 2 100 0 0 0 0 >0.05
Adenovirus+Metapneumovirus A+B 4 100 0 0 0 0 >0.05
RSV A+RSV B+Coronavirus 0 0 2 100 0 0 >0.05
Rhinovirus+Enterovirus+Paraechovirus 0 0 0 0 2 100 >0.05
Rhinovirus+Influenza B 2 100 0 0 0 0 >0.05
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Table 2. Distribution of viral agents by seasons

Spring Summer Autumn Winter p
n % n % n % n %
Rhinovirus 0 0 2 25 2 25 4 50 <0.001
RSV A 5 25 2 10 8 40 5 25 <0.001
Influenza A 8 17 4 8.5 9 191 26 553 <0.001
Adenovirus 0 0 0 0 3 100 0 0 >0.05
Metapneumovirus 0 0 0 0 1 25 3 75 >0.05
RSV A+RSV B 5 41.7 0 0 6 50 1 8.3 >0.05
Rhinovirus+RSV A+RSV B 0 0 0 0 2 182 9 8138 <0.001
Rhinovirus+Bocavirus 0 0 0 0 0 0 2 100 >0.05
Rhinovirus+Adenovirus 0 0 0 0 0 0 2 100 >0.05
Adenovirus+Metapneumovirus A+B 0 0 0 0 0 0 4 100 >0.05
RSV A+RSV B+Coronavirus 0 0 0 0 0 0 2 100 >0.05
Rhinovirus+Enterovirus+Paraechovirus 0 0 2 100 0 0 0 0 >0.05
Rhinovirus+Influenza B 0 0 0 0 0 0 2 100 >0.05

104



