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Introduction: Respiratory tract infection (RTI) is among the important factors that
can threaten human health and is one of the most prevalent etiological agents of
death, especially in young children. Viruses account for approximately 80% of
various RTIs worldwide. Our study aimed to investigate the molecular prevalence of
seven respiratory viruses in RTI. Our results can help develop appropriate public
health strategies and treatment management of RTIs.

Materials and Methods: 120 respiratory samples were obtained from patients with flu-
like manifestations from hospitals referred to the Iran University of Medical Sciences
during 2020-2022. Nucleic acid extraction was performed, and then real-time polymerase
chain reaction was performed to analyze the specimens to investigate seven respiratory
viruses.

Results: Of the 120 respiratory specimens collected from patients with RTI, viruses
were identified in 41 (34.16%) samples, encompassing 24 (40.7%) females and 17
(27.9%) males. SARS-CoV-2 (n = 22, 18.3%) and Parainfluenza virus (n=18, 15%)
were the predominant detected viruses in the present study, followed by respiratory
syncytial viruses (n=1, 0.8%). Other viruses like Metapneumovirus, Adenovirus,
Bocavirus, and Rhinovirus were not found in our study. We could not detect any co-
infection in our analysis.

Conclusion: SARS-CoV-2 and Parainfluenza-virus were the predominant viruses
detected in our study, followed by respiratory syncytial viruses. Other viruses, such
as Metapneumovirus, Adenovirus, Bocavirus, and Rhinovirus, have not been found
in our study. We could not detect any co-infection in our consideration. This result
can help develop appropriate public health strategies, targeting prevention and
avoiding inappropriate treatment such as using unnecessary antibiotics.
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Introduction

Acute respiratory tract infection (ARI) is
considered one of the major infections in
children and adults. The significant role of ARIs
in worldwide morbidity and mortality was
established [1]. ARIs, according to the
anatomical location of the infection, are
categorized into lower and upper respiratory tract
infections and can induce various clinical
manifestations, such as common cold to
pneumonia [2, 3]. These infections are
responsible for about 2 million deaths in young
children, inpatient and outpatient visits in
different age groups, especially children between
0-5 years of age [4]. Various organisms, such as
viruses and bacteria, can cause ARI. Studies
indicate that viruses are responsible for
approximately 80% of ARIs worldwide. Viruses
that can induce ARIs include Influenza viruses
(types A and B), respiratory syncytial viruses
(RSV), parainfluenza viruses (PIVs), human
metapneumovirus (hMPV), human rhinovirus
(HRV), coronavirus, Adenovirus (ADV), and
bocavirus [5]. The seasonality transmission of
infection diverges from virus to virus, and
infections can occur during the year [6]. The
clinical manifestations and diseases caused by
these viruses differ according to the virus type
and the person’s immune status. Some viruses
can induce serious disorders in immune-
compromised people, while others can only
cause Respiratory tract infection (RTI) [7-9].
Some risk factors that increase the risk of
respiratory infection encompass age, health
conditions, obesity, asthma, and smoking. For

these reasons, young children, the elderly, and

immune-compromised adults are more prone
to being infected by respiratory viruses.
Severe clinical manifestations and high
mortality rates are major concerns about
these individuals [10-12].

Discovering which respiratory pathogen causes
AR is critical for developing appropriate public
health strategies, targeting prevention, and
avoiding inappropriate treatment such as using
unnecessary antibiotics [13]. Our study aims to
investigate the molecular prevalence of seven
respiratory viruses in 120 individuals with RTIs
who visited the hospitals referred to the Iran
University of Medical Sciences during 2020-
2022. The viruses that we analyzed in our study
include Rhinovirus, Bocavirus, ADV, Severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2), Parainfluenza virus, hMPV, and
RSV.

SARS-CoV-2 belongs to the Coronaviridae
family and structurally is an enveloped virus
with positive-sense single-stranded RNA. This
virus, infecting over 20 million people, causes
over 700,000 deaths globally as of 2021 [14].
PIVs, HMPV, and RSV, belong to the
Paramyxoviridae family, and structurally, they
have enveloped viruses with negative-sense
single-stranded RNA. Parainfluenza viruses can
induce respiratory infections, especially in young
children and immunocompromised individuals
[15]. Metapneumovirus is one of the etiological
organisms of respiratory diseases, usually
causing mild illness. However, hMPV can be
associated with severe disease characterized by

severe cough, high fever, myalgia, bronchiolitis,
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and pneumonia in certain groups, such as the
elderly over a65 years old and
immunocompromised individuals [16]. RSV is
the main etiological agent of respiratory infection
and hospitalization among infants. RSV can
cause about 34 million lower respiratory tract
infections  (LRTI) and 3.4  million
hospitalizations annually in infants and young
persons [17] Rhinovirus is a small,
nonenveloped virus classified in the Picorna
viridae family. Due to the importance of
rhinoviruses in inducing mild respiratory
diseases like the common cold, these viruses
were neglected for years. However, the ability of
HRV to induce LRTI and severe illness was
established in the last decade [18]. ADV is one
of the major viruses in RTIs in different age
groups. Children under five years old,
immunocompromised individuals and young
men in military training courses are susceptible
to adenovirus respiratory infections [19]. Human
Bocavirus (HBoV) is one member of the
Parvoviridae family. This virus was first detected
in respiratory specimens in 2005. Despite the
frequent detection of HBoV in RTI specimens,
the exact role of this virus in causing ARI is
unclear [20]. Molecular methods are the most
commonly used among the various methods
available for detecting respiratory viruses.

These methods offer precise detection in a short
time and can facilitate timely treatment
decisions, thereby aiding in the management of
infections [21, 22]. For these reasons, TagMan
real-time polymerase chain reaction (PCR) was
performed to accurately and rapidly diagnose the
target viruses in our study. We hope our study’s

results will help enhance our knowledge of the

viral etiology of respiratory infections, reduce
unnecessary antibiotics, develop appropriate
public health strategies, and prevent future
outbreaks.

Materials and Methods

Sample collection

This study was performed on 120 patients with
RTI admitted to hospitals referred to the Iran
University of Medical Sciences during 2020-
2022. Patients had flu-like manifestations such as
fever (temperature > 38), cough or sore throat,
chills, headache, difficulty in breathing, nasal
discharge, nausea, or vomiting. Throat or
nasopharyngeal specimens were obtained,
transferred in viral transport media, and
maintained at -70 °C. Then, specimens were
transferred on ice to the laboratory for virus
isolation and identification. Samples were
analyzed to investigate seven respiratory
viruses, including Rhinovirus, Bocavirus,
Adenovirus, SARS-CoV-2, Parainfluenza
virus, Metapneumovirus, and RSV.

Nucleic acid extraction

The samples’ nucleic acid (RNA/DNA) was
extracted by a highly pure viral nucleic acid kit
(Yekta Tajhiz Kit, Tehran, Iran) based on the
manufacturer’s guidance. Extracted genomes
were maintained at -70 °C until tests were
performed.

Real-time PCR

Extracted genomes were analyzed for specific
virus detection using TagMan Real-time PCR.
We designed seven primers to detect viruses,
including Rhinovirus, Bocavirus, ADV, SARS-
CoV-2, Parainfluenza virus, metapneumovirus,

and RSV. The PCR master mixture contained
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TagMan one-step PCR 2X Master Mix (10 pl),
forward primer (1 pl), reverse primer (1 pl),
probe (0.5 pl), and double-distilled water (2.5
ul). We mixed 15 pl of the master mixture with a
5 ul sample, in a total volume of 20 pl. The
mixtures were amplified by 40 cycles of 94 °C
and 60 °C for 10 and 30 sec at the denaturation
and annealing-extension steps, respectively
(Table 1).

Statical analysis

We analyzed the data using SPSS, version 26 for
Windows. Data comparisons were done by using
the Fisher exact test. A Pvalue < 0.05 was

considered significant.
Results

One hundred twenty respiratory samples were
obtained from children with RTI to screen seven
respiratory viruses. Participants suffered from
flu-like  manifestations such as  fever
(temperature > 38), cough or sore throat, chills,
headache, difficulty breathing, nasal discharge,
nausea, or vomiting. Of 120 participants, 61
(50.8%) were men and 59 (49.2%) were women.
The mean age of all patients was 38.9 years
(ranging from under 5 to upper 20 vyears),
including 36.3 years in males and 41.7 years in
females. Viruses were identified in 41 (34.16%)

samples, including 24 (40.7%) females and 17

(27.9%) males. SARS-CoV-2 (n = 22, 18.3%)
and Parainfluenza virus (n=18, 15%) were the
most prevalent viruses in our findings, followed
by RSV (n = 1, 0.8%). Our study did not find
other detected viruses such as Metapneumovirus,
Adenovirus, Bocavirus, and Rhinovirus. We
could not detect any co-infection in our sample.
A high proportion of respiratory viruses were
detected in adults > 20 years old, including
SARS-CoV-2 (n = 19, 15.7%), Parainfluenza (n
=17, 14.2%), and RSV (n =1, 0.8%).

Other viruses were found in two age groups:
adults between 11-15 years old and children < 5
years old. SARS-CoV-2 (n=2, 1.6%) and
Parainfluenza (n = 1, 0.8%) were found in adults
between 11-15 years old, and (n = 2, 1.6%) were
detected in children < 5 years old. Our study
detected no respiratory viruses in children 5-10
years old (Table 3). SARS-CoV-2 was more
prevalent in females than males (10 females/8
males) in our study. The mean age of the patients
was 47.2 years (ranging from 1-83 vyears).
Meanwhile, Parainfluenza virus was more
prevalent in males than females (12 males/10
females), and the mean age of infected persons
was 37.8 years (ranging from 19-74 years). RSV
was detected in a 37-year-old man. Virus-
specific general features of the patients are
indicated in Table 4.

Table 1. The chart for Real Time PCR

No. Cycle  Step

1 1 Reverse transcription

2 1 Initial denaturation
Denaturation

3 45 ) )
Annealing-extension

4 1 Device cooling

Temperature Time

50 °C 15 min
94 °C 3 min
94 °C 10 sec
60 °C 30 sec
25°C 1 sec
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Table 2. Demographic features of the studied participants

Characteristic All cases Female Male
Mean Age 38.9 41.7 36.3
Gender (M/F) 61/59

Virus Detection (+/-) 41/120 24/59 17/61

Table 3. Distribution of viral infections in different age groups

Detected Viruses No. (%)
Severe acute

RTI is among the major factors that can
threaten human health and is one of the most
prevalent etiologies of death, especially in
young children. [1]. The significant role of
viruses as the main cause of ARTI was
established [2]. Influenza viruses (type A and
B), RSV, PIVs, hMPV, HRV, coronavirus,
adenovirus, and bocavirus can cause human
respiratory tract infections [5]. In the current
study, we investigate five prevalent respiratory
viruses in 120 respiratory samples of patients
who visited hospitals referred to the Iran
University of Medical Sciences during 2020-
2022. Viral agents were detected in 41

Ae arouns Human Parainfluenza  Respiratory respiratory svndrome Human
ge group Metapneumovirus virus syncytial virus P sy rhinovirus
coronavirus 2
<5 0 (0%) 0 (0%) 0 (0%) 1 (0.8%) 0 (0%)
5-10 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
11-20 0 (0%) 1 (0.8%) 0 (0%) 2 (1.6%) 0 (0%)
>20 0 (0%) 17 (14.2%) 1 (0.8%) 19 (15.7%) 0 (0%)
Table 4. Virus-specific general characteristics of the study population
Detected Viruses No. (%)
. . Severe acute
Parameters SUIUEIC . Paralnfluenza Respl_rato_ry respiratory syndrome I—_Ium;m
Metapneumovirus virus syncytial virus X rhinovirus
coronavirus 2
Age range (years) - 19-74 37 1-83 -
Age mean = 37.8 37 47.2 -
Gender (M/F) - 8/10 1/0 12/10 -
Discussion

(34.1%) patients. Among the investigated
viruses, SARS-CoV-2 was the most common
virus, while PIVs and RSV were the second
and third viruses detected in our study,
respectively.

Different studies demonstrated that RSV,
ADV, CoV, MPV, and PIV are associated with
LRTI. RSV is the most prevalent pathogen in
lower respiratory infections, and ADV
infection is one of the major reasons for severe
chronic disease and mortality among young
children [23, 24]. Meanwhile, MPV, PIV, and
CoV are responsible for severe RTI and

pediatric hospitalization [25-27].
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Similar to our study, Tai et al. analyzed 2292
respiratory specimens from inpatient adults
with RTIs in Taiwan. They indicated that
rhinovirus/enterovirus were the most prevalent
viruses in patients. Similar to our results, PIV
was their study’s second most prevalent RV
[28]. Although our study identified that the
most prevalent respiratory virus was SARS-
CoV-2, we could not find rhinovirus infection
in our samples. One of the major causes of this
difference can be the time difference between
the two studies and the conditions of the
COVID-19 pandemic.

Mengelle et al. used a multiplex real-time PCR
assay to diagnose 15 RVs in 996 samples of 914
young children with respiratory symptoms in the
emergency unit of the Toulouse University
Hospital during the 2010-2011 winter seasons.
They found that rhinovirus (40%) and RSV
(49.9%) were the most common RVs in
upper and lower respiratory infections. They
detected other viruses, including influenza
viruses  (14.4%), adenovirus  (9.6%),
coronaviruses  (9.1%), metapneumovirus
(5.3%), and parainfluenza (4.9%) in lower and
upper respiratory specimens. Unlike our study,
they detected 174 co-infections in their study.
The most prevalent co-infections included RSV
(associated with rhinovirus, adenovirus, and
CoV) and rhinovirus associated with adenovirus
[29]. The importance of co-infection in causing
severe respiratory diseases is based on the type
of infecting viruses. RSV and rhinovirus are the
most prevalent lower and upper respiratory tract
pathogens in young children. Co-infection of
these two viruses or other respiratory viruses can

cause severe RTI [29-31]. Co-infections,

including RSV and MPV or RSV [32] and
Rhinovirus [33], can induce severe bronchiolitis,
whereas co-infections without RSV do not [34].
Hasan et al. analyzed the role of respiratory tract
infection in 7388 inpatient children in rural
Thailand during 2005-2010. They found the
prevalent viruses were RSV (20%), HRV
(18.7%), bocavirus (12.8%), and influenza
viruses (8%) [35].

Various studies have been performed in Iran to
find the epidemiology of respiratory viruses.
Pourakbari et al. used molecular methods to
detect the prevalence of three respiratory
viruses-RSV, influenza virus, and adenovirus-
among 232 hospitalized children with ARI.
The most prevalent virus was RSV (40 cases,
17.2%), followed by influenza (10 cases, 4%)
and adenovirus (8 cases, 3.4%) [36].
Ramezannia Z et al. used the same approach
for screening the prevalence of RSV and
HPIV-3 in Iranian children with RTI between
April 2019 and March 2020. They reported
that the frequency of RSV and HPIV-3 in
children under five years of age was 18% and
2%, respectively, and RSV is one of the major
causes of ARI in young children [37]. In
another study, Keyvani et al. investigated 40
respiratory samples obtained from Idiopathic
Pulmonary Fibrosis patients referred to IUMS
hospitals between April 2015 and December
2016. They showed RSV, parainfluenza, rhino,
corona, and influenza viruses were detected in
2.5% (1/40), 7.5% (3/40), 10% (4/40), 2.5%
(1/40), and 0% (0/40) of cases, respectively
[38].

The low prevalence of the respiratory virus in

our investigation compared with the other
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studies can be due to various reasons,
including the current COVID-19 pandemic,
seasonality transmission of viruses, and type
of sampling. Different studies emphasized
seasonal variations of respiratory viruses. RSV
and CoVs are more prevalent in winter and
cold climates, while hMPV is more detected in
spring and early summer in children [39-42].
Rhinovirus depends on the climate and the
geographic area and has two peaks in spring
and autumn [43]. Parainfluenza virus can
appear throughout the year, but most are

detected in summer and autumn [44, 45].
Conclusion

SARS-CoV-2 and Parainfluenza-virus were
the predominant viruses detected in our study,
followed by RSV. Our study has not found
other viruses such as Metapneumovirus,
Adenovirus, Bocavirus, and Rhinovirus. We
could not detect any co-infection in our
consideration. This result can help develop
appropriate public health strategies, targeting
prevention and avoiding inappropriate
treatment such as using unnecessary
antibiotics. The present study has some
limitations that should be mentioned. Our
sample size was small, so further study with a

bigger sample size might provide better

References

[1]. Richter J, Panayiotou C, Tryfonos C, Koptides
D, Koliou M, Kalogirou N, et al. Aetiology of
acute respiratory tract infections in hospitalized
children in Cyprus. PLoS One 2016; 11(1):
147041.

information about the role of the mentioned
virus among various age groups. Second, we
only used a nasopharyngeal swab in our
analysis. Using other types of respiratory
samples, such as tracheal/bronchial secretion
and bronchial lavage fluid, could be helpful in
a more accurate diagnosis of respiratory
viruses. Third, the current COVID-19
pandemic may affect the fear of respiratory
patients coming to the hospitals during our
study. Further studies with bigger sample sizes
and the utilization of various types of

respiratory samples are recommended.

Ethical Considerations
All ethical considerations were followed in compiling
this work. Ethical approval for this study was
obtained from the Ethics Committee of Iran
University of Medical Sciences under the Ethic
code (IR.IUMS.REC.1400.100).

Funding
Iran University of Medical Sciences financially
supported this study, grant N0.19445.

Conflict of Interest
All authors confirmed that they do not have any
conflict of interest.

Acknowledgments
Not applicable.

Authors’ Contributions

SHR.M designed the study. SJ. K performed all
statistical analyses. A.T and Z.S wrote, reviewed,
and edited the manuscript. All authors read and
approved the final draft.

[2]. Goka E, Vallely P, Mutton K, Klapper P.
Single, dual and multiple respiratory virus
infections and risk of hospitalization and
mortality. Epidemiol Infect. 2015; 143(1): 37-
47.

51 International Journal of Medical Laboratory 2024; 11(1):45-53.


http://dx.doi.org/10.18502/ijml.v11i1.16542
https://ijml.ssu.ac.ir/article-1-520-en.html

[ Downloaded from ijml.ssu.ac.ir on 2026-04-22 ]

[ DOI: 10.18502/ijml.v11i1.16542 ]

Z. Salavatiha et al.

[3]. Greenberg SB. Respiratory viral infections in
adults. Current Opinion In Pulmonary Medicine
2002; 8(3): 201-208.

[4]. Jennifer Bryce C, Shibuya K, Black RE. WHO
estimates the causes of death in children. Lancet
2005; 365(9465): 1147-152.

[5]. Mahony JB. Detection of respiratory viruses by
molecular methods. Clin Microbiol Rev. 2008;
21(4): 716-47.

[6]. Moriyama M, Hugentobler WJ, Iwasaki A.
Seasonality of respiratory viral infections. Annual
review of virology. 2020 Sep 29;7(1):83-101

[7]. Kim YJ, Boeckh M, Englund JA. Community
respiratory virus infections in immune-
compromised patients: hematopoietic stem cell
and solid organ transplant recipients, and
individuals with human immunodeficiency
virus infection. InSeminars in respiratory and
critical care medicine 2007 Apr (Vol. 28, No.
02, pp. 222-242). Copyright© 2007 by Thieme
Medical Publishers, Inc., 333 Seventh Avenue,
New York, NY 10001, USA..

[8]. Li CC, Wang L, Eng HL, You HL, Chang LS,
Tang KS, et al. Correlation of pandemic (H1IN1)
2009 viral load with disease severity and
prolonged viral shedding in children. Emerging
Infectious Diseases 2010; 16(8): 1265.

[9]. Kim DI, Kang JH, Kim EH, Seo YJ. KIF11
inhibition  decreases  cytopathogenesis  and
replication of influenza A virus. Molecular &
Cellular Toxicology 2021; 17(2): 201-12.

[10]. Simoes EA. Respiratory syncytial virus
infection. Lancet 1999; 354(9181): 847-52.

[11]. Arnott A, Vong S, Sek M, Naughtin M, Beauté
J, Rith S, et al. Genetic variability of human
metapneumovirus amongst an all-ages population
in Cambodia between 2007 and 2009. Infection,
Genetics and Evolution 2013; 15(1): 43-52.

[12]. You HL, Chang SJ, Yu HR, Li CC, Chen CH,
Liao WT. Simultaneous detection of respiratory
syncytial virus and human metapneumovirus by
one-step multiplex real-time RT-PCR in patients
with respiratory symptoms. BMC Pediatrics 2017;
17(1): 1-7.

[13]. Egilmezer E, Walker GJ, Bakthavathsalam P,
Peterson JR, Gooding JJ, Rawlinson W, et al.
Systematic review of the impact of point-of-care
testing for influenza on the outcomes of patients
with acute respiratory tract infection. Reviews in
Medical Virology 2018; 28(5): 1995.

[14].Babiker A, Marvil CE, Waggoner JJ, Collins
MH, Piantadosi A. The importance and challenges
of identifying SARS-CoV-2 reinfections. Journal
of Clinical Microbiology 2021; 59(4): 2769-720.

[15]. Pawelczyk M, Kowalski ML. The role of human
parainfluenza virus infections in the immune-
pathology of the respiratory tract. Current Allergy
and Asthma Reports 2017; 17(3): 1-10.

[16]. Oong XY, Chook JB, Ng KT, Chow WZ,
Chan KG, Hanafi NS, et al. The role of human

Metapneumovirus  genetic  diversity and
nasopharyngeal viral load on symptom
severity in adults. Virology Journal 2018;
15(1): 1-11.

[17]. Buendia JA, Patino DG. Importance of
respiratory syncytial virus as a predictor of
hospital length of stay in bronchiolitis.
F1000Research. 2021;10.

[18]. Ljubin-Sternak S, Mestrovi¢c T, Ivkovi¢-
Jurekovi¢ I, Kolari¢ B, Slovi¢ A, Forci¢ D, et al.
The emerging role of rhinoviruses in lower
respiratory tract infections in children—clinical and
molecular epidemiological study from Croatia,
2017-2019. Frontiers in Microbiology 2019; 10:
2737.

[19]. Kunz AN, Ottolini M. The role of adenovirus in
respiratory tract infections. Current Infectious
Disease Reports 2010; 12(2): 81-7.

[20]. Bagasi AA, Howson Wells HC, Clark G, Tarr
AW, Soo S, Irving WL, et al. Human Bocavirus
infection and respiratory tract disease identified in
a UK patient cohort. Journal of Clinical Virology
2020; 129: 104453.

[21]. Liolios L, Jenney A, Spelman D, Kotsimbos T,
Catton M, Wesselingh S. Comparison of a
multiplex  reverse transcription-PCR-enzyme
hybridization assay with conventional viral culture
and immunofluorescence techniques for the
detection of seven viral respiratory pathogens.
Journal of Clinical Microbiology 2001; 39(8):
2779-783.

[22]. Kim SR, Ki CS, Lee NY. Rapid detection and
identification of 12 respiratory viruses using a dual
priming oligonucleotide system-based multiplex
PCR assay. Journal of Virological Methods 2009;
156(1-2): 111-186.

[23]. O’Callaghan-Gordo C, Bassat Q, Diez-Padrisa
N, Morais L, Machevo S, Nhampossa T, et al.
Lower respiratory tract infections associated with
rhinovirus during infancy and increased risk of
wheezing during childhood. A cohort study. PLoS
One 2013; 8(7): 69370.

[24]. Murtagh P, Giubergia V, Viale D, Bauer G, Pena
HG. Lower respiratory infections by adenovirus in
children. Clinical features and risk factors for
bronchiolitis obliterans and mortality. Pediatric
Pulmonology 2009; 44(5): 450-56.

[25]. Jean A, Quach C, Yung A, Semret M. Severity
and outcome associated with human coronavirus
0C43 infections among children. The Pediatric
Infectious Disease Journal 2013; 32(4): 325-29.

[26]. Edwards KM, Zhu Y, Griffin MR, Weinberg
GA, Hall CB, Szilagyi PG, et al. Burden of human
metapneumovirus infection in young children.
New England Journal of Medicine 2013; 368(7):
633-43.

[27]. Cilla G, Ofiate E, Perez-Yarza EG, Montes M,
Vicente D, Perez-Trallero E. Viruses in
community-acquired pneumonia in children aged
less than 3 years old: high rate of viral co-

International Journal of Medical Laboratory 2024; 11(1):45-53. 52


http://dx.doi.org/10.18502/ijml.v11i1.16542
https://ijml.ssu.ac.ir/article-1-520-en.html

[ Downloaded from ijml.ssu.ac.ir on 2026-04-22 ]

[ DOI: 10.18502/ijml.v11i1.16542 ]

RESPIRATORY VIRUSES IN ARTI PATIENTS

infection. Journal of Medical Virology 2008;
80(10): 1843-849.

[28]. Tai CC, Tsai CH, Huang YH, Lee CL, Chen HP,
Chan YJ. Detection of respiratory viruses in adults
with respiratory tract infection using a multiplex
PCR assay at a tertiary center. Journal of
Microbiology, Immunology and Infection 2021;
54(5): 858-64.

[29]. Mengelle C, Mansuy J, Pierre A, Claudet I,
Grouteau E, Micheau P, et al. The use of a
multiplex real-time PCR assay for diagnosing
acute respiratory viral infections in children
attending an emergency unit. Journal of Clinical
Virology 2014; 61(3): 411-17.

[30]. Brittain-Long R, Westin J, Olofsson S, Lindh M,
Andersson LM. Prospective evaluation of a novel
multiplex real-time PCR assay for detection of
fifteen respiratory pathogens duration of
symptoms significantly affects detection rate.
Journal of Clinical Virology. 2010; 47(3): 263-67.

[31]. Papadopoulos NG. Do rhinoviruses cause
pneumonia in children? Paediatric Respiratory
Reviews 2004; 5(S1): 191-95.

[32]. Semple MG, Cowell A, Dove W, Greensill J,
McNamara PS, Halfhide C, et al. Dual infection of
infants by human metapneumovirus and human
respiratory syncytial virus is strongly associated
with severe bronchiolitis. The Journal of
Infectious Diseases 2005; 191(3): 382-86.

[33]. Da Silva ER, Pitrez MCP, Arruda E, Mattiello
R, Sarria EE, de Paula FE, et al. Severe lower
respiratory tract infection in infants and toddlers
from a non-affluent population: viral etiology and
co-detection as risk factors. BMC Infectious
Diseases 2013; 13(1): 1-8.

[34]. Aberle JH, Aberle SW, Pracher E, Hutter H-P,
Kundi M, Popow-Kraupp T. Single versus dual
respiratory virus infections in hospitalized infants:
Impact on clinical course of disease and
interferon-y response. The Pediatric Infectious
Disease Journal 2005; 24(7): 605-10.

[35]. Hasan R, Rhodes J, Thamthitiwat S, Olsen SJ,
Prapasiri P, Naorat S, et al. Incidence and etiology
of acute lower respiratory tract infections in
hospitalized children younger than 5 years in rural
Thailand. The Pediatric Infectious Disease Journal
2014; 33(2): 45.

[36]. Pourakbari B, Mahmoudi S, Movahedi Z,
Halimi S, Momeni S, Hosseinpour-Sadeghi R, et
al. Viral etiology of acute lower respiratory tract
infections in hospitalized young children in a
children's referral hospital in Iran. The Turkish
Journal of Pediatrics. 2014; 56(4): 354-59.

[37]. Ramezannia Z, Sadeghi J, Abdoli Oskouie S,
Ahangarzadeh Rezaee M, Bannazadeh Baghi H,
Azadi A, et al. Evaluation of human respiratory
syncytial virus and human parainfluenza virus
type 3 among hospitalized children in northwest of
Iran. Canadian Journal of Infectious Diseases and
Medical Microbiology 2021; 2021(1): 2270307.

[38]. Keyvani H, Moghoofei M, Bokharaei-Salim F,
Mostafaei S, Mousavi SAJ, Monavari SH, et al.
Prevalence of respiratory viruses in Iranian
patients with idiopathic pulmonary fibrosis.
Journal of Medical Microbiology 2017; 66(11):
1602-606.

[39]. McIntosh K, Kapikian AZ, Turner HC, Hartley
JW, Parrott RH, Chanock RM. Seroepidemiologic
studies of coronavirus infection in adults and
children. American Journal of Epidemiology
1970; 91(6): 585-92.

[40]. Vabret A, Dina J, Gouarin S, Petitjean J, Tripey
V, Brouard J, et al. Human (non-severe acute
respiratory syndrome) coronavirus infections in
hospitalised children in France. Journal of
Paediatrics and Child Health 2008; 44(4): 176-81.

[41]. Peiris JM, Tang WH, Chan KH, Khong
PL, Guan Y, Lau YL, et al. Children with
respiratory  disease  associated  with
metapneumovirus in Hong Kong. Emerging
Infectious Diseases 2003; 9(6): 628.

[42]. Obando-Pacheco P, Justicia-Grande AJ, Rivero-
Calle I, Rodriguez-Tenreiro C, Sly P, Ramilo O, et
al. Respiratory syncytial virus seasonality: A
global overview. The Journal of Infectious
Diseases 2018; 217(9): 1356-64.

[43]. Monto AS. The seasonality of rhinovirus
infections and its implications for clinical
recognition. Clinical Therapeutics 2002; 24(12):
1987-997.

[44]. Maykowski P, Smithgall M, Zachariah P,
Oberhardt M, Vargas C, Reed C, et al. Seasonality
and clinical impact of human parainfluenza
viruses. Respiratory Viruses 2018; 12(6): 706-16.

[45]. Alvarez-Argiielles ME, Rojo-Alba S, Pérez
Martinez Z, Leal Negredo A, Boga Riveiro JA,
Alonso Alvarez MA, et al. New clinical and
seasonal evidence of infections by Human
Parainfluenzavirus. European Journal of Clinical
Microbiology & Infectious Diseases 2018; 37(11):
2211-217.

53 International Journal of Medical Laboratory 2024; 11(1):45-53.


http://dx.doi.org/10.18502/ijml.v11i1.16542
https://ijml.ssu.ac.ir/article-1-520-en.html
http://www.tcpdf.org

