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1 | INTRODUCTION

Acute respiratory infections (ARIls) are associated with high
morbidity and mortality among community members throughout
the world. ARl is the most common reason for referral to a medical

clinic, accounting for 70% of respiratory diseases in young children
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Abstract

Acute respiratory infections (ARIs) are one of the leading causes of illness and death
among community members worldwide. Viral infections are the most common
agents estimated to be involved in these patients. This study aimed to investigate
the prevalence of human respiratory syncytial virus (hRSV) and severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2) among children with ARIs. This
study evaluated the presence of SARS-CoV-2 and hRSV in 168 throat and
nasopharyngeal swab samples using real-time RT-PCR. All samples were collected
from children under 5 years old with ARIs who attended Children's Medical Center,
Tehran, Iran, and sent to the Iranian National Influenza Center with appropriate
conditions in 2021. Chi-square and Fisher's exact tests were used for comparison of
the data of the prevalence of hRSV and SARS-CoV-2 infections among children.
Of 168 patients examined, 95 (57%) were male and 73 (43%) female. Out of them,
47 (28%) cases were younger than 1 year old and 121 cases (72%) were 1-5 years
old. The most common clinical manifestations of patients were cough (78%), nausea
(31%), diarrhea (27%), and fever (18%). Among 168 patients, no hRSV was detected,
while the SARS-CoV-2 genome was identified in 16 (9.5%) patients. Among
16 positive cases of SARS-CoV-2, 8 (50%) were under 1 year old and 8 positive cases
were 1-5 years old. This study was performed at cold months of the year but due to
the coronavirus disease 2019 pandemic and adherence to health protocols, school

closures, and virtual classes, no cases of hRSV infections were identified.
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and newborns under 1 year of age.! The mortality rate for children
under 5 years of age is high, especially for young children with
pneumonia,” as well as for the elderly and immunosuppressed
individuals.® These infections affect the upper and lower respiratory
tract from the pharynx to the alveoli and can be associated with mild

colds to severe pneumonia.”
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Respiratory infections spread in the community through the
inhalation of pathogen-containing aerosols and fomites. All micro-
biota, including bacteria, viruses, and protozoa may be presented in
respiratory infections.” Among the pathogens, viruses play an
important role in the development of respiratory infections,
accounting for 30%-40% of ARIs.® Common viruses associated with
ARIs are human respiratory syncytial virus (hRSV), human Bocavirus,
influenza viruses (IFV) A and B, human metapneumovirus, and
adenoviruses. Other viruses involved in ARIs include human
parainfluenza virus, rhinovirus, and human coronaviruses.” Viral
infection occurs alone or in combination with other viral/bacterial
pathogens. Several studies have shown that viral co-infections may
lead to the severity of respiratory diseases.® Therefore, identifying
the most common viruses among respiratory infections can help to
better manage and treat these patients.

hRSV is a single-stranded negative-sense RNA virus and belongs
to Pneumoviridae family, orthopneumovirus genus and human
orthopneumovirus species.”

hRSV is the leading cause of respiratory infections among infants
and young children worldwide. The economic and public health
burden of pediatric hRSV infection is considerable. hRSV infection
can cause many symptoms, ranging from mild self-limiting upper
respiratory tract infections to severe bronchiolitis, pneumonia, and
hypoxemia.’® Before the coronavirus pandemic, 24% of hospitaliza-
tions of children under 5 years of age with ARI were due to the hRSV,
but during the pandemic, the rate of hospitalization because of hRSV
was decreased.'’

SARS-CoV-2 is a single-stranded positive-sense RNA virus and
belongs to coronaviridae family and beta coronavirus genus.? After
its appearance in China, in December 2019, SARS-CoV-2 spread
rapidly around the world. The World Health Organization declared a
pandemic on March 11, 2020. By December 5, 2021, more than 265
million infections had been detected worldwide and the novel
coronavirus disease 2019 (COVID-19) had claimed more than 5.2
million lives.'®> Epidemiological data from the early stage of the
pandemic suggested that children have much milder disease course
than adults. Overall, children younger than 18 years are thought to
account for only 1%-2% of detected COVID-19 cases worldwide.™*

This study aimed to investigate the prevalence of hRSV and
SARS-CoV-2 infections among children younger than 5 years old who
were referred to Children's Medical Center in Tehran with ARls.

2 | MATERIALS AND METHODS

2.1 | Study population

This was a cross-sectional study including 168 children with ARlIs.
They were referred to Children's Medical Center affiliated with
Tehran University of Medical Sciences in the period between March
and May 2021. Ethical approval for this study was obtained from
TUMS Medical Ethics [IRTUMS.REC.1399.306]. Written informed
consent was obtained from the parents of all patients.
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2.2 | Collection and preparation of the samples

Throat and nasopharyngeal swab samples were collected from each
patient. Samples were refrigerated at 2-8°C and transported on ice
to the Iranian National Influenza Center and stored at -70°C

until use.

2.3 | Nucleic acid extraction and virus detection
Ribonucleic acid (RNA) extraction was performed by the High Pure
Viral Nucleic Acid kit (Roche). For SARS-CoV-2 RNA detection, one-
step Real-time RT-PCR was performed using Ampligon mastermix
based on the manufacturer's instructions. Primers and probes for
Envelope (E) and RNA-dependent RNA polymerase (RdRp) genes
were selected for amplification of SARS-CoV-2 RNA. RNA was added
to a 25 pl PCR mixture containing 12.5 pl of Ampligon mastermix, 1 ul
(10 pmol) of each primer, and 0.5 ul (5 pmol) probe. The reaction
consisted of 40 min at 38°C and 15min at 95°C, followed by
45 cycles of amplification, including 15 s at 94°C and 30s at 57°C for
E gene detection and 30s at 58°C for RdRp gene detection.

Detection of hRSV was performed using a one-step real-time
RT-PCR. The nucleocapsid gene was selected for amplification of
hRSV RNA. RNA was added to a 25 pl PCR mixture containing 12.5 pl
of mastermix, 1ul of each primer (10pmol) and 0.5ul probe
(10 pmol). The reaction consisted of 40 min at 38°C and 15 min at
95°C, followed by 45 cycles of amplification, including 15s at 94°C
and 30s at 54°C.

2.4 | Statistical analysis

The statistical analysis was performed using SPSS software, version
16. Chi-square and Fisher's exact tests were used for comparison of
the data of the prevalence of hRSV and SARS-CoV-2 infections
among children. The significance level was determined at p < 0.05.

3 | RESULTS

Of 168 patients examined, 95 (57%) were male and 73 (43%) female.
We divided patients into two age groups: less than 1 year old and
1-5 years old which 47 (28%) cases were younger than 1 year old
and 121 (72%) cases were 1-5 years old. The most common clinical
manifestations of patients were cough (78%), nausea (31%), diarrhea
(27%) and fever (18%), respectively. The SARS-CoV-2 genome was
detected in 16 (9.5%) patients, while no hRSV genome was found in
our study.

Among SARS-CoV-2 positive patients, 50% were under 1 year
old and 50% were between 1 and 5 years old. Association between
age groups and SARS-CoV-2 prevalence was significant in statistical
analysis (p <0.048) (Table 1). Also, among clinical manifestations,
cough, nausea, and diarrhea were associated with SARS-CoV-2
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TABLE 1 Comparison of clinical manifestations between
SARS-CoV-2 positive and negative patients
Overall Negative Positive

Variable N=168 N=152 N=16 p value

Age 0.048
Under 1 47 (28%) 39 (26%) 8 (50%)

year old

1-5yearsold 121 (72%) 103 (74%) 8 (50%)

Sex 0.6
Female 73 (43%) 67 (44%) 6 (38%)
Male 95 (57%) 85 (56%) 10 (62%)

Fever 0.5
Positive 30 (18%) 26 (17%) 4 (25%)
Negative 138 (82%) 126 (83%) 12 (75%)

Cough 0.024
Positive 130 (77.4%) 114 (75%) 16 (100%)
Negative 37 (22%) 37 (24.3%) 0
Unknown 1 (0/6%) 1(0.7%) 0

Nausea 0.001
Positive 52 (31%) 41 (27%) 11 (69%)
Negative 116 (69%) 111 (73%) 5(31%)

Diarrhea 0.002
Positive 45 (27%) 35 (23%) 10 (62%)
Negative 123 (73%) 117 (77%) 6 (38%)

Note: p < 0.05 statistically significant.
Abbreviation: ARI, acute respiratory infection.

infection (p <0.05). While fever and gender had no statistical
correlation with SARS-COV-2 infection (p > 0.05). Furthermore,
nausea was found mostly in males (p < 0.05) (Table 2).

4 | DISCUSSION

ARIs have a high incidence and are easy to spread in society. Viruses
are the most common pathogens in the development of ARIs. The
study of the prevalence of respiratory viruses is of great importance
for the control and treatment of these infections.®” Therefore, our
study evaluated the prevalence of hRSV and SARS-CoV-2 in children
with ARls.

In studies before the COVID-19 pandemic, the prevalence of
hRSV and IFV was higher in these patients. A meta-analysis study
by Salimi et al.,>® in 2016, reported that the prevalence of hRSV
infection among ARIs from Iran was 18.7%. Controversy,

Ilé

Varela et a evaluated the prevalence of hRSV and IFV during

the period of social distancing due to the COVID-19 pandemic

TABLE 2 Comparison of clinical manifestations of patients with
ARIs based on sex and different age groups

Overall Female Male

Variable N=168 N=73 N=95 p value

Age 0.065
Under 1 47 (28%) 19 (26%) 28 (29%)

year old
1-5yearsold 121 (72%) 44 (74%) 67 (70%)

Fever >0.9
Positive 30 (18%) 13 (18%) 17 (18%)

Negative 138 (82%) 60 (82%) 78 (82%)

Cough 0.12
Positive 130 (77.4%) 61 (84%) 69 (72.6%)
Negative 37 (22%) 12 (16%) 25 (26.3%)
Unknown 1 (0.6%) 0 1(1.1%)

Nausea 0.026
Positive 52 (31%) 16 (22%) 36 (38%)

Negative 116 (69%) 57 (78%) 59 (62%)

Diarrhea 0.051
Positive 45 (27%) 14 (19%) 31 (33%)

Negative 123 (73%) 59 (81%) 64 (67%)

SARS-CoV-2 0.6
Positive 16 (9.5%) 6 (8.2%) 10 (11%)

Negative 152 (90%) 67 (92%) 85 (89%)

Note: p < 0.05 statistically significant.
Abbreviation: ARI, acute respiratory infection.

in a heavily affected community. The results showed that
SARS-CoV-2 was positive in 32.7% while IFV and hRSV were
not detected. Similarly, Wu et al.,>” also described that during the
COVID-19 pandemic in China, influenza reports in early 2020
showed a downward trend, in contrast to the two peaks observed
before the pandemic. The first SARS-CoV-2 infection in Iran was
detected in a 68-year-old man in Qom, Iran on February 12,
2020.%8

Similar to Valera's study, in our study hRSV was not detected
among children with ARIs, while 9.5% of patients were positive for
SARS-CoV-2 infections. In Liu et al.,'” study, SARS-CoV-2 was
detected in (6/330) 1.6% of hospitalized children (1-7 age range).

In Oualha et al.,”°

study the prevalence of SARS-CoV-2 among
27 children (1-18 years old) admitted for confirmed or highly
suspected SARS-CoV-2 infections was 89%. A meta-analysis
study by Bhuiyan MU, et al., reported that among 1214 children
younger than 5 years old with laboratory-confirmed COVID-19
infection 50% of young COVID-19 cases were infants (under 1

year old).?*
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There appears to be a significant reduction in the number of
hospital admissions for acute viral bronchiolitis due to hRSV and IFV
during the COVID-19 pandemic.*®

Lindsay Kim?? reported that the cumulative COVID19-related
hospitalization rate for children under the age of 18 in March and July
2020 was 8 per 100 000 population with the highest among children
under the age of two. In addition, 33.2% of inpatient children who
had a complete overview of medical records were admitted to the
intensive care unit.

A meta-analysis study by Badal et al.> reported that 13% of the
pediatric COVID-19 cases were asymptomatic. Also headache (67%),
fever (55%), and cough (45%) account for the most prevalent physical
signs and symptoms seen in symptomatic patients. Elevated ferritin
(26%), procalcitonin (25%), CRP (19%), leukopenia (12%), and
lymphopenia (15%) were the most common laboratory findings. In
addition, 33% of pediatric COVID-19 cases had normal computed
tomography scans, while ground-glass opacities were observed in
36% of patients. 29% of the cases were nonsevere, whereas only 5%
were severe. Mortality was observed in 0.3% of the overall cases.
They reported that COVID-19 is prevalent across all pediatric age
groups and presents with varying degrees of symptoms.

Eventually, our study reports valuable information on the spread
of hRSV and SARS-CoV-2 in children with ARIs. Hygiene habits and
social distancing measures seem to be related to the drastic reduction
in hRSV transmission. Although it is not feasible to maintain such
restrictions, similar measures can be taken to control outbreaks
caused by respiratory viruses. Moreover, as the current prevention of
SARS-CoV-2 only relies on vaccine injection and supportive
interventions, it is necessary to continuously monitor its transmission

dynamics.
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