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ABSTRACT

Objective: Human Parainfluenza viruses (HPIVS) cause respiratory tract infections, and
the second most common cause of acute respiratory illness-related hospitalizations after
the respiratory syncytial virus in children <5 years of age. The aim of the study;
determination of HPIVs positivity and common types in pediatric patients with
respiratory tract infection; investigation the distribution of HPIV positivity by age groups,
months and seasons, respectively.

Material and Method: HPIV results of 1613 pediatric patients who were sent to the
molecular virology laboratory from various pediatric clinics of Gazi Hospital between
March 2016 and February 2021 (five years period) were investigated. Nucleic acid
isolation was performed on the EZ1 Advanced (Qiagen, Germany) device using the EZ1
Virus Mini Kit by the manufacturer's protocol.

Results: HPIV positivity was detected as 4.1% in clinical samples and, the most common
HPIV type was found to be HPIV-3 (55%). The distribution of other HPIV types were;
HPIV-2, HPIV-4 and HPIV-1 with 26%, 23% and 14%, respectively. HPIV-3 is the most
common type in 2016, 2017, 2018 and 2019; however, HPIV-1 is the most common type
in 2020. HPIVs co-infection was detected with other respiratory tract viruses in 51% of
samples. The highest HPIV co-infection was detected in Rhinovirus. The highest HPIV
positivity rate (45%) were determined in the 0-2 age group compared to other age groups
(p<0.05). The highest positivity rate was in October in the autumn season (p<0.05), the
lowest was in January and February in winter. The highest rate (8.1%) of HPIV positivity
was found in 2016 and the lowest rate (0.7%) was in 2020.

Conclusions: Since it is not possible to diagnose viral etiology of respiratory tract
infections based on clinical findings, viral respiratory tract panel and Multiplex real-time
PCR test are a fast and useful method in early diagnosis, treatment decision and
. prevention of unnecessary antibiotic use. HPIVs positivity is seen at higher rates in
Research Article children aged 0-2 and in autumn months with seasonal differences.
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OPEN ACCESS after respiratory syncytial virus (RSV), the second most common cause of acute

respiratory illnesses related hospitalizations in children <5 years of age (1, 2). Human
parainfluenza viruses with four distinct types known to infect humans: HPIV-1, HPIV-2,
HPIV3, and HPIV-4; and included into two genera, Respirovirus (HPIV-1 and HPIV-3)
and Rubulavirus (HPIV-2 and HPIV-4). HPIV-1 and HPIV-2 both cause croup, upper and
lower respiratory illnesess. HPIV-3 is more often associated with bronchitis, bronchiolitis
and pneumonia; HPIV-4 is recognized less often but may cause mild to severe respiratory
illnesses (3).
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Human parainfluenza viruses spread via the air by sneezing or
coughing, personal contact, such as touching hands, objects or
surfaces that have HPIVs on them then touching nose, mouth
or eyes from an infected person to others. Currently, there is
no vaccine to protect and specific antiviral treatment for
HPIV infection (4, 5). Parainfluenza viruses replicate in the
ciliated epithelial cells of the respiratory tract. Infection
begins in the nose, oropharynx and then spreads to the lower
airways 2-5 days after the initial infection. Once epithelial
cells of the respiratory tract become infected, inflammatory
infiltrates develop and the immune response is thought to
contribute to disease pathogenesis. Although these infections
are rather mild in healthy individuals, they may lead to
serious respiratory  diseases in children  and
immunocompromised individuals (4, 5).

In the respiratory system infections caused by viruses are
clinically similar and the agent could be determined with only
laboratory diagnosis. The Multiplex polymerase chain
reaction can be used easily and efficiently to detect and
diagnose the HPIV infection. Based on the sensitivity,
specificity, and rapidity of the test, it is the most accurate test
for HPIV diagnosis. Compared to viral culture and IFA
testing, the PCR has been reported to have superior sensitivity
and specificity (6).

Human parainfluenza virus is one of the main pathogens of
respiratory tract infection in children. In the present study, we
aimed the determination of HPIVs positivity and common
types in pediatric patients who were sent to molecular
virology laboratory due to the symptoms of respiratory tract
infection; investigation the distribution of HPIV positivity by
age groups, months and seasons, respectively.

MATERIAL and METHODS

In the study, the Human Parainfluenza virus results of 1613
pediatric patients, between 0-18 age, who were sent to the
molecular virology laboratory due to the symptoms of acute
respiratory tract infection from pediatric clinics of Gazi
University Medical Faculty Hospital between March 2016
and February 2021 (five years period) were investigated
retrospectively.

Collection of Samples

Totally 1648 clinical samples (nasopharyngeal swab, throat
swab, nasal swab, and bronchoalveolar lavage (BAL)) of
1613 patients were included in the study. Throat swab, nasal
swab and nasopharyngeal swab samples in transport medium
(UTM-RT  Transport, Copan  Diagnostics, Italy);
bronchoalveolar lavage samples were sent to the laboratory in
a sterile transport container.

Nucleic Acid Isolation and Viral DNA Amplification

Nucleic acid isolation was performed on the EZ1 Advanced
(Qiagen, Germany) device using the EZ1 Virus Mini Kit by
the manufacturer's protocol. Viral DNAs were stored at -
80 °C until amplification.

The amplification of the obtained DNA was performed by
using Fast Track Diagnostics Respiratory Pathogen 21 (FTD,
Luxembourg) and multiplex Real-Time PCR method. Fast
Track Diagnostics® Respiratory Pathogen 21 test detects a
total of 21 respiratory tract pathogens, including
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Parainfluenza 1, Parainfluenza 2, Parainfluenza 3,
Parainfluenza 4, Influenza A, Influenza B, Influenza A
(HIN1), Coronavirus NL63, Coronavirus OC43, Coronavirus
HKU1, Coronavirus 229E, Human metapneumovirus A/B,
Rhinovirus, Human bocavirus, Respiratory syncytial virus
A/B, Adenovirus, Enterovirus, Human parechovirus and
Mycoplasma pneumoniae.

FTD® Respiratory Pathogen 21 is ready to use test kit
containing TagMan probes and primers and results in the
measurement of the fluorescence signal. Sample results with a
FAM (fluorophore) fluorescence signal as a result of the test
are considered positive.

Statistical Analysis: Statistical analysis was performed
through SPSS 20.0. The data were evaluated using the Chi-
Square and Mann-Whitney U test, and the p<0.05 value was
considered significant in the analyses.

Ethical permission: This study was approved by Gazi
University Medical Faculty Non-Interventional Clinical
Research Ethics Committee.

RESULTS

A total of 1648 samples (throat swabs, nasal swabs,
nasopharyngeal swabs and bronchoalveolar lavage (BAL)
were obtained from 1613 patients; 872 male (%54) and 741
female (%46) were sent to the Molecular Virology
Laboratory from pediatric clinics were investigated
retrospectively.

Human parainfluenza virus positivity was detected as 4.1%
(69/1648) in clinical samples. Among the HPIV positive
cases, 50.7% (35/69) were female, 49.3% (34/69) were male.
Gender distribution of HPIV positivity did not show any
statistically significant differences (p>0.05).

The HPIV positive samples sent from Department of
Pediatric Infectious Diseases 28/69 (40%), Pediatric
Hematology 11/69 (16%), General Pediatrics 7/69 (10%),
Pediatric Pulmonology 5/69 (7%), Pediatric Neurology 4/69
(6%), Pediatric Oncology 4/69 (6%), Neonatology 4/69 (6%),
Pediatric Metabolism 1/69 (1.5%), Pediatric Endocrinology
1/69 (1.5%), Pediatric Gastroenterology 1/69 (1.5%),
Pediatric Cardiology 1/69 (1.5%), Pediatric Nephrology 1/69
(1.5%), Pediatric Rheumatology 1/69 (1.5%) clinics. It was
determined that the most frequent reasons for the patients
were cough (48.7%) and fever (21.4%).

The distribution of human parainfluenza virus-positive
patients were examined by age groups; it was found as 45%
(31/69) in the age group 0-2; 27.5% (19/69) in the age group
3-5; 17.4% (12/69) in the age group 6-8; 5.8% (4/69) in the
age group 9-12; 4.3% (3/69) in 13-16 years old. HPIV
positivity was not detected in patients aged 16-18 years.

It was found that there is a higher rate (45%) of positivity in
the 0-2 age group compared to other age groups. When the
distribution of human parainfluenza virus positivity among
age groups was examined, human parainfluenza virus
positivity was found to be statistically significant in 0-2 years
of age group patients (p <0.05).

The most common HPIV type was found to be HPIV-3 with
55% (38/69). The distribution of other HPIV types was
detected HPIV-2, HPIV-4 and HPIV-1 with 26% (18/69),
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23% (16/69) and 14% (10/69), respectively. Co-positivity of
the two HPIV types was detected as 18% (13/69) in samples.
HPIV-3 was found the most common HPIV type as a
percentage, but it was not statistically significant (p>0.05).

Among the HPIV positive cases, HPIV-3 was the most
common type in 0-2, 3-5 and 9-12 years of age with 27.5%,
21.7% and 2.9%, respectively. However, HPIV-4 was the
most common type in 6-8 and 13-16 years of age with 7.2%
and 1.5%. Human parainfluenza virus types positivity rates
according to age groups are given in Figurel.

The highest positivity rate was in October (13.2%; 15/113)
and November (8.7%; 11/126), the lowest was in February
(0%; 0/94) and January (0.6%; 1/166). When the distribution
of HPIV positivity according to the seasons it was observed
that the highest positivity rate was in the autumn season
(9.3%) and the lowest rate was in the winter season (2%). In
our study, a statistically significant difference was found
between the autumn and winter seasons (p <0.05). The
distribution of HPIV types positivity according to the months
is shown in Figure2.

HPIV-1 and HPIV-2 were commonly detected in autumn;
HPIV-3 was detected in early summer to autumn and HPIV-4
autumn and winter months. The distribution of HPIV types
positivity according to the months and season shows in
Tablel.

Human parainfluenza virus positivity was found as 8.1%
(13/160) in 2016, 5.9% (13/220) in 2017, 7.8% (22/281) in
2018, 3.6% in 2019 (17/465) and 0.7% (4/522) in 2020. The
highest rate of HPIV positivity was found in 2016, and the
lowest rate was in 2020. The distribution of HPIV positivity
according to years is shown in Figure3. When the
distribution of HPIV types according to the years were
investigated; it was seen that HPIV-3 is the most common
type in 2016, 2017, 2018 and 2019 with 3.1%, 3.1%, 4.9%
and 2.3% respectively. However, HPIV-1 is the most
common type with 0.3% in 2020. The distribution of HPIV
types according to the years are shown in Figure4. Among
the HPIV positive samples, only HPIV positivity was found
as 49% (34/69) and HPIV co-infection with other viruses in
51% (35/69) of samples. The highest HPIV co-infection was
detected in Rhinovirus, 37.1% (13/35); the lowest HPIV co-
infection was found in Human parechovirus, 2.8% (1/35)
(Table 1). Co-positivity of the two HPIV types was detected
as 18% in samples. Among human parainfluenza virus-
positive samples, co-infection with the triple agent was
detected in six samples. HPIV-2/ HPIV3/ Adenovirus
association was detected in two samples, HPIV-3/ Bocavirus/
Adenovirus; HPIV-1/ Adenovirus/ Metapneumovirus A/B;
HPIV-3/ CoronavirusOC43/ Rhinovirus; HPIV-3/
Adenovirus/ Human parechovirus were detected in each of
four sample. The distribution of co-infection with triple
agents is given in Table2.
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Figure 2: The distribution of HPIV positivity according to the months
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Table 1: The distribution of HPIV types positivity according to the months
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Figure 4: The distribution of HPIV types according to the years

Table 2: The distribution of HPIVs and co-infection with dual and triple agents

Co-infection with HPIVs

Dual (n:35)

Rhinovirus

HPIV-2/HPIV3

Adenovirus

Coronavirus (OC43, 229E, HKU1)
Human bocavirus

Enterovirus

Influenza A

Respiratory synctial virus A/B
Human paraechovirus
TOTAL

Patients
n (%)
13 (37.1)
11 (31.4)
3(8.6)
3(8.6)
1(2.8)
1(2.8)
1(2.8)
1(2.8)
1(2.8)
35 (100)

Triple co-infection agents (n:6)
HPIV-2/HPIV3/Adenovirus
HPIV-3/Bocavirus/Adenovirus
HPIV-1/Adenovirus/MetapneumovirusA/B
HPIV-3/CoronavirusOC43/Rhinovirus
HPIV-3/Adenovirus/Human parechovirus
TOTAL

2 (33)
1(16)
1(16)
1(16)
1(16)
6 (100)
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DISCUSSION

Acute respiratory infections are one of the most common
diseases in children worldwide, and it is known that viruses
are responsible for approximately 80% of these infections.
After RSV, HPIVs are the second most common cause of
acute respiratory illness-related hospitalizations in children
<5 years of age (6, 7).

In the present study, we investigated the HPIVs positivity,
common types and the distribution of HPIVs types positivity
by age groups, months and seasons, in pediatric patients.
Using multiplex real-time PCR technique we demonstrated
that 4.1% of samples were positive for any HPIV types and,
the most common HPIV type was HPIV-3 (55%) followed
HPIV-2, HPIV-4 and HPIV-1. Aykag et al. (8) investigated
the prevalence of respiratory viruses in 1240 pediatric
patients by multiplex real-time PCR and HPIV positivity was
found as 3.7% (46/1240) in pediatric patients in Turkey.
DeGroote et al. (9) retrospectively investigated HPIV test
results belong to about 3 million pediatric patients during
2011-2019 in the USA. They reported that HPIV positivity
was 5% in children and HPIV-3 was the most common type.
Similarly, in lots of studies on HPIV epidemiology, HPIV-3
was reported to be the most common HPIV type and our
results are in concordance with the literature (8-12).

The studies showing that viral co-infections of HPIV and
other respiratory viruses are common in respiratory tract
infections (12, 13). In the present study, HPIV co-infection
with other viruses detected in 51% of samples, and triple co-
infection HPIV and other respiratory viruses were detected in
six samples. Rhinovirus and Adenovirus were the most
frequently coinfecting virus with 37% and 31%, respectively
in our study. GU et al. (12) reported that rhinovirus was the
most commonly detected virus with HPIV coinfection in
children in Korea. In Turkey, it was reported that RSV,
Rhinovirus and Adenovirus were the most common viral
pathogens in respiratory tract infections in children (11, 14,
15). Rhinovirus and Adenovirus are one of the leading causes
of respiratory diseases and are often isolated from respiratory
tract infections. Also, even though the infection has been
recovered clinically, the virus can be detectable for a long
time. It is thought to be associated with the sensitivity of the
multiplex real-time PCR method and detecting more than one
virus simultaneously.

The human parainfluenza virus is one of the
pathogens associated with respiratory tract infection and is
responsible for substantial morbidity and mortality in children
between 0 and 2 years of age. Aykag et al. (8) found HPIV
positivity in <18 years of age and they reported that 41 of 46
HPIV positive children were 0-2 years old. In China, 11,398
respiratory samples were collected from pediatric patients
with acute respiratory illness and the median age of HPIV
positive patients was detected as 1.7 years (0.6-2.5). In the
present study, HPIV positivity was found as 45% in the 0-2
years of age (p<0.05). Due to incomplete immunity, children
may be more susceptible to infection. The analysis of age
distribution according to viral infection shows that the largest
number of positive cases of HPIV, occurs in children less
than 2 years of age, which is consistent with the international
literature (8, 16, 17).
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Human parainfluenza virus infections are seen throughout the
year, however, their highest rates were found in autumn. In
our study, the highest positivity rate was in October and
November (Autumn) the lowest was in February and January
(Winter) and statistically, significant difference was found
between the autumn and winter seasons (p <0.05). HPIV-1
and HPIV-2 were commonly detected in autumn; HPIV-3
was detected early summer to autumn and HPIV-4 autumn
and winter. The seasonality of HPIV types differs by region.
In literature HPIV-1 is usually detected in the autumn; HPIV-
2 does not show seasonal variation but detects more
commonly in autumn. There are generally more cases of
HPIV-3 in spring and early summer; HPIV-4 usually occurs
during late autumn and winter in temperate countries (18-20).
Our study supports that although HPIVs are seen all year
round, they reach their highest rates in autumn months by
showing seasonal variation.

CONCLUSIONS

The human parainfluenza virus positivity was found between
3.6% and 8.1% in 2016-2019; however, in 2020 HPIV
positivity was detected as 0.7%. The COVID-19 pandemic
and related mitigation strategies and pandemic restrictions
such as face mask use, disinfection and social distancing have
possibly exerted a strong impact on the circulation of
respiratory viruses. Not only HPIV but also all respiratory
virus positivity rate was decreased all over the World (21,
22). Nevertheless, interventions used to limit person-to-
person transmission of SARS-CoV-2 are the same as those
that would be recommended in a parainfluenza pandemic and
should therefore be expected to limit the spread of seasonal
parainfluenza as well.

Author contributions: MC, SY, AT, HM, KY, HT, GB;
Literature search and study design, Patient examination and
therapies, experiments, statistical analyzes, MC; Article write
up and revisions.

Conflict of interest: The authors declared no potential
conflicts of interest with respect to the research, authorship,
and/or publication of this article. This research did not receive
and specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Ethical issues: All authors declare originality of research.

REFERENCES

1. Rafeek RAM, Divarathna MVM, Noordeen F. A review on disease
burden and epidemiology of childhood parainfluenza virus infections in
Asian countries. Rev Med Virol. 2020;e2164.

2. Zhao H, Harris RJ, Ellis J, Donati M, Pebody RG. Epidemiology of
parainfluenza infection in England and Wales, 1998-2013: any evidence
of change? Epidemiol Infect. 2017;145(6):1210-20.

3. Rima B, Balkema-Buschmann A, Dundon WG, Duprex P, Easton A, et
al. ICTV virus taxonomy profile: Paramyxoviridae. J Gen Virol.
2019;100(12): 1593.

4.  Pawelczyk M, Kowalski ML. The role of human parainfluenza virus
infections in the immunopathology of the respiratory tract. Curr Allergy
Asthma Rep. 2017;17(3):16.

5. Branche AR, Falsey AR. Parainfluenza Virus Infection. Semin Respir
Crit Care Med. 2016;37(4):538-54.

264



http://dx.doi.org/10.36472/msd.v8i4.530

Colak et al

6. DengJ, Ma Z, Huang W, Li C, Wang H, Zheng Y, et al. Respiratory 15. Li Y, Reeves RM, Wang X, Bassat Q, Brooks WA, Cohen C, Zar HJ.
virus multiplex RT-PCR assay sensitivities and influence factors in Global patterns in monthly activity of influenza virus, respiratory
hospitalized children with lower respiratory tract infections. Virol Sin. syncytial virus, parainfluenza virus, and metapneumovirus: a systematic
2013;28:97-102. analysis. Lancet Glob Health. 2019;7(8):€1031-e1045.

7. Van Doorn HR, Yu H. Viral respiratory infections. In: Ryan ET, Hill 16. Liu WK, Chen DH, Tan WP, Qiu SY, Xu D, Zhang L, et al.
DR, Solomon T, Aronson NE, Endy TP (eds). Hunter's Tropical Paramyxoviruses respiratory syncytial virus, parainfluenza virus, and
Medicine and Emerging Infectious Diseases.10th ed. New York: human metapneumovirus infection in pediatric hospitalized patients and
Philadelphia, 2020;284-8. climate correlation in a subtropical region of southern China: a 7-year

survey. Eur J Clin Microbiol Infect Dis. 2019;38(12):2355-64.

8.  Aykac K, Karadag-Oncel E, Bayhan C, Tanir Basaranoglu S, Akin MS,

Ozsurekci Y, et al. Prevalence and seasonal distribution of viral 17. Thomazelli LM, Oliveira DB, Durigon GS, Whitaker B, Kamili S,
etiology of respiratory tract infections in inpatients and outpatients of Berezin EN et al. Human parainfluenzavirus surveillance in pediatric
the pediatric population: 10 year follow-up. Turk J Ped. 2018;60:642- patients with lower respiratory tract infections: a special view of
52. parainfluenza type 4. J Pediatr. 2018;94:554-8.

9. DeGroote NP, Haynes AK, Taylor C, Killerby ME, Dahl RM, 18. Weeliver RC. Parainfluenza viruses. In: James DC, Gail LH, Sheldon
Mustaquim D et al. Human parainfluenza virus circulation, United LK et al, eds. Feigin and Cherry’s Textbook of Pediatric Infectious
States, 2011-2019. J Clin Virol. 2020;124,104261. Diseases. Elsevier, Philadelphia, 2019;1745-53.

10. Goérkem A, Ugur AR, Feyzioglu B, Ozdemir M, Baykan M.  19. Frost HM, Robinson CC, Dominguez SR. Epidemiology and clinical
Investigation of Parainfluenza Virus Caused Lower Respiratory Tract presentation of parainfluenza type 4 in children: a 3 year comparative
Infections in Pediatric Patients. Selcuk Med J. 2020;36(2):87-90. study to parainfluenza types 1-3. J Infect Dis. 2014;209:695-702.

11. Appak O, Duman M, Belet N, Sayiner AA. Viral respiratory infections ~ 20. Abedi GR, Prill MM, Langley GE, Wikswo ME, Weinberg GA, Curns
diagnosed by multiplex polymerase chain reaction in pediatric patients. AT, et al. Estimates of parainfluenza virus-associated hospitalizations
J Med Virol. 2019; 91(5):731-7. and cost among children aged less than 5 years in the United States,

1998-2010. Pediatr Infect Dis J. 2016;5:7-13.

12. Gu YE, Park JY, Lee MK, Lim IS. Characteristics of human
parainfluenza virus type 4 infection in hospitalized children in Korea. 21. European Centre for Disease Prevention and Control (ECDC).
Pediatr Int. 2020;62(1):52-8. Communicable Diseases Threats Report Week 10, 7-13 March 2021.

Stockholm: ECDC; 2021.

13.  Zhong P, Zhang H, Chen X, Lv F. Clinical characteristics of the lower
respiratory tract infection caused by a single infection or coinfection of ~ 22. Sullivan SG, Carlson S, Cheng AC, Chilver MB, Dwyer DE, Irwin M,
the human parainfluenza virus in children. J Med Virol. et al. Where has all the influenza gone? Eurosurveillance.
2019;91(9):1625-32. 2020;25(47):2001847.

14. Bayrakdar F, Altas AB; Korukluoglu G. Seasonal Distribution of the

Respiratory Tract Viruses in Turkey Between 2009-2012. Turk
Mikrobiyol Cem Derg. 2013;43:56-66.

Copyright © 2021 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), (CC BY NC) which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. International journal of Medical Science and Discovery.

Medical Science and Discovery, 2021; 8(4):260-5

265



