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ABSTRACT

Background: Respiratory tract infections in paediatric and adult
populations are associated with four Human Parainfluenza Virus (HPIV)
serotypes. HPIV-1 and HPIV-3 rank just behind Human Respiratory
Syncytial Virus (HRSV) as significant contributors to severe respiratory
tractillnesses. Epidemiological studies employing molecular techniques
globally have confirmed the frequent circulation of HPIV-1 and HPIV-3
in humans.

Aims: The focus of this study is to analyse the distribution of HPIV-1
and -3 in patients presenting with respiratory infections, and to analyse
co-infection with HMPV and HRSV.

Methods: The study was carried out between 2018 and 2020 in the
Iraqgi province of Diyala. Three hundred and twenty-three patients of
various ages who were suspected of having Respiratory Tract Infections
(RTIs) were enrolled in the study. A questionnaire created especially for
this purpose was used to gather participant data. HPIVs were detected
molecularly using the Real-Time PCR assay. Participant privacy was
protected by obtaining verbal consent. The Statistical Package for
the Social Sciences (SPSS) version 25 was used to perform statistical
analysis on the data.

Results: No HPIV-1 infections were found, and the overall molecular
detection rate of HPIV-3 among the participants was 5.3% (17 cases). One
(6.3%) participant tested positive for both RSV and HPIV-3, indicating
co-infection. The highest detection rate (29.4%) was observed in
November, and in children under five, with insignificant differences.
Despite the fact that females had a higher HPIV-3 detection rate than
males, the difference was not statistically significant.

Conclusion: HPIV-3 is the predominant strain, and dual infection with
RSV is possible but rare.

Keywords: Human Parainfluenza Virus Type 1 and 3, Children,
RTls, Diyala
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Introduction

People of all ages are affected by respiratory viral infections,
which are among the most significant causes of disease
requiring medical intervention, and can lead to serious
health consequences. This is especially true for young
children, the elderly, immunocompromised people, and
infants.? A wide range of viruses that commonly infect the
upper respiratory tract (URT) and lower respiratory tract
(LRT) can lead to diverse clinical syndromes, including the
common cold, pharyngitis, croup, otitis media, bronchiolitis,
and viral pneumonia.®*

Human Parainfluenza Viruses (HPIVs) are members of
the Paramyxoviridae family, which are viruses with an
RNA genome. The four major virus serotypes are HPIV-1,
-2, -3, and -4. While HPIV-3 is frequently responsible for
bronchiolitis and pneumonia, HPIV-1 and HPIV-2 are known
for being the main causes of croup.>’ Globally, HPIV is a major
cause of morbidity and mortality, especially for children in
developing countries.® Additionally, it is a major contributor
to nosocomial infections, which in certain individuals, like
transplant recipients or immunocompromised patients,
can be fatal.’ Furthermore, HPIVs frequently co-circulate
with influenza virus and respiratory synsytial virus RSV,
among other respiratory viruses, making diagnosis and
clinical treatment more difficult.’® New information on the
epidemiology, genetic diversity, seasonality, and related
clinical manifestations of respiratory pathogens that
cause URT and LRT infections has been facilitated by the
development of multiplex Polymerase Chain Reaction (PCR)
amplification techniques and their expanding application
in the detection of these pathogens.'**? In the Eastern
Mediterranean Region, Acute respiratory tract infections
ARIs caused more than 8% of all deaths in 2013, according
to World Health Organization estimates. Meanwhile, HPIV
infections are responsible for 4% of paediatric ARI-related
deaths.® HPIV-3 is the most commonly found of the four
HPIV subtypes and is a major contributor to ARIs in children.
According to a surveillance study carried out in China
between 2009 and 2019, HPIV-3 was consistently one
of the top three pathogens causing ARls in children.?®* To
date, only a single study has addressed the frequency of
HPIV-1 and HPIV-3 in Iraqg, underscoring the scarcity of
epidemiological data on these viruses in the region. There
are a few studies on the frequency of HPIV-1 and -3 in
Irag.* This study aims to determine the distribution of
HPIV-1 and -3 in the Iraqi province of Diyala and to assess
co-infection with HMPV and HRSV.

Methodology
Participants and Study Design

This study employed a cross-sectional design and was
conducted in multiple health institutions in Diyala

Governorate. A total of 302 patients suspected of having
respiratory tract infections (RTIs) were enrolled during two
collection seasons in 2018. Data were obtained through a
structured questionnaire covering sociodemographic and
clinical information. Specimen collection was performed
under the supervision of qualified medical professionals.
Informed consent was obtained from all participants prior
to enroliment, and the study protocol was approved by
the relevant institutional authorities.The study period
extended from the beginning of 2018 to the end of that
year and included multiple health institutions in Diyala
Governorate, such as Baqubah Teaching Hospital, Al-Batoul
Teaching Hospital and some outpatient clinics. A total of
185 patients were included in the study during the period
from January to May, which represented the first season
of sample collection, while the number of participants
in the second season, which covered November and
December, reached 138. Three hundred and twenty-three
Three hundred and two patients representing various age
groups who had been suspected of having RTIs participated
in the study. A questionnaire form created especially for
this purpose was used for collecting participant data,
including sociodemographic data and clinical observations.
The collection of specimens was carried out under the
close supervision of qualified medical professionals and
practitioners.

Procedure

Three different types of respiratory samples were collected,
including swabs from the nasopharynx, nose, and throat. For
sampling purposes, the >-Virocult swab manufactured by
the British company MWE was adopted. The collected swabs
were placed in tubes having 1 mL viral transport medium,
sourced from MWE (UK) and E. coli Ltd. (Russia), used for
sample preservation. The specimens were subsequently
transferred to the laboratory in an ice-cooled container
and stored at -80°C till they were analysed molecularly
using the HPIV-1/ HPIV-3 real-time PCR (RT-PCR/ gPCR).

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) version
25 was used to analyse the data. To compare categorial
data, the chi-square test and Fisher’s exact test were
adapted. If the p value was equal to or less than 0.05,
statistical significance was considered.

Ethics Statement

The research protocols were approved by the Scientific
Research Ethics Committee affiliated with the Scientific
Department of the researchers’ workplace (Ref. No.
CEPEC/007- 1/1/2018) and the Research Management
Unit of the Diyala Health Department, Ministry of Health
(Ref. No. RMU/5878/5/2/2018).
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Results

Between January and December 2018, 323 samples were
tested for HPIV-1 and HPIV3 HBV3 over two seasons in the
Iraqgi province of Diyala. The samples included a total of
71 nasopharyngeal swabs, 161 sinus swabs, and 91 throat
swabs. Age distribution over the two seasons shows that
the number of study participants under the age of 5 years
was higher than in other age groups, and the number of
males was higher than that of females. The results shown
in Figure 2 visually highlight that HPIV-3 had slightly higher
positivity in Season | (5.9%) than in Season Il (4.3%), while
HPIV-1 had no detected cases in either season (0%) (p =
0.525). The current research did not report HPIV-1 positivity
rates in any RTI patient who participated in the study.

The result in Figure (2), visually highlights that HPIV3 had
slightly higher positivity in Season | (5.9%) than Season |l
(4.3%), while HPIV1 had no detected cases in either season
(0%), with no statistically significant difference (P = 0.525).

Figure 3 shows that HPIV-3 co-infection was low with
both viruses: 6.7% for Human Respiratory Syncytial Virus
(HRSV) and 3.3% for Human Metapneumovirus (HMPV),

and no statistically significant differences were recorded
(p =0.803 and p = 0.619, respectively).

As shown in Figure 4, the highest positivity was observed in
nasal sinus swabs (64.7%), followed by throat swabs (35.3%),
while no positive cases were detected in nasopharyngeal
swabs. The difference between specimen types was not
statistically significant (p = 0.080).

As shown in Figure 5, the results illustrate that the highest
positivity was observed in November (29.4%), followed by
March (23.5%), while no positive cases were detected in
January. The difference showed no statistical significance
(p =0.340).

It is evident from Figure 6 that the age group of under
five years showed the highest rate of positivity (82.4%)
compared to others, followed by 5-year-olds (11.8%). The
difference failed to achieve significance at the conventional
threshold (p = 0.504).r

The data in Figure 7 reveal that females accounted for the
greatest proportion of positive cases (58.8%), followed
by males (41.2%). This difference was not statistically
significant (p = 0.246).
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Figure |.Positive Results for HPIV-3 Recorded Within a Cycle Threshold Range of 15.4 to 25.5 According to a
Real-Time PCR Amplification Log Plot
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Figure 2.Season-Wise Distribution of the Positivity Rate of Human Parainfluenza Viruses
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Figure 3.HPVI and HPIV-3 Co-Infection Rates with Other Respiratory Viruses (HRSV and HMPV)
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Figure 6.HPIV-3 Positivity Rate by Age (Years)
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Figure 7.HPIV-3 Positivity Rate According to Gender

Discussion

This study’s significance comes from it being the first
comprehensive study conducted in the Iraqi province
of Diyala, covering the most prevalent viruses causing
RTls and identified using advanced molecular techniques.
Measles, diarrhoeal ilinesses, and acute lower respiratory
infection (ALRI) are among the three main causes of death.
About 70% of deaths in children under five years of age
are caused by diarrhoea and ALRI. International sanctions,
food insecurity and malnutrition, and a lack of high-quality
health services constitute the main causes.' Other factors
that have exacerbated the situation include the presence
of refugees and displaced persons, who continue to report
inadequate living conditions and neglect of their general
health. Other factors which are making matters worse
involve the refugee’s existence and people who were
displaced and continued to complain about inadequate
living circumstances and disregard for their general health.
Moreover, bacterial pathogens superimposed on viral RTls,
especially those causing pneumonia and LRT infections,
exacerbate the condition.'®

Only a few studies conducted in Iraq evaluated the effects
of HPIV-3 in children and other age groups. The current
findings revealed that the molecular detection rate of
HPIV-3 was 17 (5.3%), which is lower than the findings of
Kadim,* who reported a higher detection rate of 13.21%
in the province of Al-Muthanna, and Hassan et al.,'” who
reported a lower detection rate (4, 1.5%) of HPIV-3 among
children in Kurdistan. Additionally, epidemiological studies
conducted around the world have reported varying HPIV-
3 detection rates; some of these studies are comparable
to the present study, while other studies showed higher
or lower detection rates. For example, Qatar reported a
detection rate of 5.1%, Spain reported a rate of 2%, Beijing
in China reported a rate of 4.48%, and Southern Taiwan
reported a rate of 73.4%.'*22 Data from the majority of
studies, including the current one, indicated that HPIV-3
is the most common type and accounts for the majority
of respiratory infections in various parts of the world.?

ISSN: 0019-5138
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The type of clinical specimen is likely one of the factors
influencing the detection rate. This is shown in the current
investigation by the fact that nasal swabs outperformed
nasopharyngeal swabs in identifying HPIV-3. This could be
because all positive HPIV-3 samples were found in children
younger than five years of age. The researcher used nasal
and throat swabs for this group because nasopharyngeal
swabs are difficult to use at this age due to discomfort and
pain induction. Therefore, only elderly patients were tested
using these swabs. Indumathi et al. demonstrated that 26
(11.2%) patients with influenza-like illness tested positive
for the HPIV-3 serotype under similar conditions with
regard to the use of nasal and throat swabs.?* According
to Hassan et al., a significant number of viral respiratory
infections in children occurred in Iraqgi Kurdistan between
November and March, or late autumn to early spring.*’
Similarly, HPIV-3 exhibited a high detection rate during
these months, with a notable peak in March. Global studies
have documented seasonal patterns of HPIV-3, yet the
incidence of cases in April and May appears to vary across
different geographic regions. Some of these studies show
that seasonal outbreaks happen in the spring after influenza
epidemics, while others indicate that HPIV-3 peaks occur
in the spring and summer seasons.?1:222526

Previous investigation has demonstrated that HPIV-3
is the most frequently diagnosed virus in hospitalised
patients, particularly in young children.>?” It must be
acknowledged that the current study yields comparable
results. Other researchers have also reported similar
findings.’®?2 In accordance with Jornist et al., HPIV-3 is
the third most frequently found respiratory virus in the
paediatric population and is the primary cause of respiratory
infections in children under the age of five years.?! In line
with a Chinese study by Mao et al., HPIV-3 is the fifth
most common virus that causes respiratory infections in
children.?® Furthermore, Argentinean researchers Goya et
al. discovered that HPIV-3 was the second most common
cause of respiratory viral infections in children, after HRSV.%
In contrary to the current study’s findings, which indicated
a slight rise in the HPIV-3 positivity rate among females.
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These findings align with a Korean study *° In contrary to the
current study’s findings, which indicated a slight rise in the
HPIV-3 positivity rate among females. These findings align
with a Korean study.* Though the differences in infection
rates between the sexes were not statistically significant, a
majority of other studies indicated that males had a higher
HPIV-3 infection rate.?>?%3!

Studies have demonstrated that simultaneous RTls with
two or more viruses are generally widespread among
hospitalised patients, although it is unclear whether
these infections are less serious or more serious than
single virus infections.3? Co-infection of HRSV with other
respiratory viruses has been documented in numerous
studies, with reported rates ranging from 4% to 53%.%% As
stated in the current study, one patient tested positive
for both HPIV-3 and HRSV. In the report by Mao et al.,
three patients with bronchiolitis and pneumonia had HRSV
co-infection with HPIV-3.28 Additionally, HRSV was the
most commonly co-detected pathogen with other viruses,
appearing alongside HPIV-3 in five patients in a study.>* The
emergence of co-infection was caused by the overlapping
seasonal distribution of these viruses. As was previously
known, the co-occurrence of viral infections demonstrated
a phenomenon called viral interference, wherein one virus
inhibits the growth of another.3?

Although the role of respiratory virus co-infections in
multiple viral RTls is unclear and debatable, multiple reports
have confirmed that there is no correlation between
co-viral infections and disease severity.?®* Conversely,
other research demonstrated that co-infection with
these viruses was significantly linked to longer symptom
duration. This is particularly true for high-risk populations
like children, the elderly, and people with compromised
immune systems.®3%3” Nevertheless, multiplex RT-PCR
showed that HRSV and HMPV were not co-detected. These
results therefore contradict the majority of earlier studies,
which suggested that most patients presented with dual
infections®*! | Nevertheless, multiplex RT-PCR showed
that HRSV and HMPV were not co-detected, so the current
results contradict the majority of earlier research that
suggested that most patients had two infections.3*

The seasonal distribution of these viruses in this geographic
area is most likely the primary cause of the low co-infection
rate in this study. However, one patient was co-infected
with HPIV-3 and HMPV. Therefore, the present findings
concur with those of Zang et al.** and Williams et al.,*> who
showed that one patient had co-viral infection, and those of
Mao et al.,® who discovered co-infection in three patients.
Consequently, the double infection appeared as a result
of the seasonal distribution overlapping of two viruses.

Conclusion

The study shows that HPIV-3 is the predominant strain,
and dual infection with RSV is possible but rare. Additional

prospective research and official monitoring would enhance
our comprehension of HPIV in this region.
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