Research in Molecular Medicine

Prevalence and Clinical Symptoms of Human Parain- ™
fluenza and Influenza Infections in Patients Admitted
to Mazandaran Province Health Centers in 2019

Zeinab Daneshyar'-? (2, Hamid Reza Goli"? (), Bahman Mirzaei’ (>, Mehdi Rabie Rudsari* (), Mohammad Reza Haghshenas"*"

1. Molecular and Cell Biology Research Centre, School of Medicine, Mazandaran University of Medical Sciences, Sari, Iran

2. Department of Medical Microbiology, School of Medicine, Mazandaran University of Medical Sciences, Sari, Iran.

3. Department of Medical Microbiology and Virology, School of Medicine, Zanjan University of Medical Sciences, Zanjan, Iran
4. HIV Laboratory, Mazandaran University of Medical Sciences, Sari, Iran.

Use your device to scan
and read the article online

(SIETIET Daneshyar Z, Goli HR, Mirzaei B, Rabie Rudsari M, Haghshenas M. Prevalence and Clinical Symptoms of Hu-

E man Parainfluenza and Influenza Infections in Patients Admitted to Mazandaran Province Health Centers in 2019. Research in
ol
L

Molecular Medicine. 2019; 7(3):29-38. https://doi.org/10.32598/rmm.7.3.29

[m] 5 [m]

. https://doi.org/10.32598/rmm.7.3.29

ABSTRACT

Background: The human parainfluenza and influenza viruses are common causes of respiratory

Article Type: infections in humans. The main goal of this study was to investigate the prevalence of these viruses in
Research Paper . health centers of Mazandaran Province, Iran, and comparing their clinical manifestations.
Materials and Methods: The sample collection was done using Dacron swabs from the oropharynx
Article inf of the patients, and the specimens were transferred to the laboratory by Hanks medium. The Viral
rticle info:

genomes were isolated by the extraction kits. Then, the reverse-transcription polymerase chain
:  reaction and real-time polymerase chain reaction methods were used for the detection of influenza
Revised: 24 Jun 2019 :  and parainfluenza viruses’ prevalence in the specimens, respectively.

Accepted: 10 Jul 2019 :

Received: 28 May 2019

Results: Out of 100 samples, 5 specimens (5%) were positive for human parainfluenza, and 24
samples (24%) were positive for the influenza virus. Among all patients, 50 (50%) were female.
No human parainfluenza positive patients had croup. While no significant correlation was detected
between personality characteristics (sex and age) and the infection with parainfluenza viruses, there
was a significant relationship between sex and the detection of influenza virus (P<0.05). Moreover,

Keywords: ¢ there was a significant relationship between some symptoms like pain and fever with the presence
Influenza virus, Human ¢ of the influenza virus and the symptoms such as fever and runny nose with the positive results for
parainfluenza virus, :  parainfluenza in the clinical samples (P<0.05).
RT—p.olyrnerase.chain : Conclusion: The results of the study revealed the high prevalence of influenza disease in this region
reaction, Real-tlme ) :  of Iran that calls for taking an appropriate plan for the prevention and control using diagnostic tests
polymerase chain reaction ¢ like polymerase chain reaction.

Introduction into 4 serotypes (species) based on the genetic and an-

tigenic properties: Human parainfluenza virus type 1
he parainfluenza virus is a member of the (HPIV1), HPIV2, HPIV3, and HPIV4 [1]. Among them,
Paramyxoviridae family, which is divided HPIV1 and HPIV3 are the members of Respiroviruses,
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while HPIV2 and HPIV4 belong to Rubulaviruses.
These viruses have RNA genome with negative sense.
However, some virion particles contain a genome with
positive sense [2].

Such particles are incapable of creating an infection.
Human parainfluenza viruses have a lipid coat [3]. The
most common disease caused by these viruses is the re-
spiratory infection, which is more common in infants
and young children, leading to 40% of Lower Respi-
ratory Tract Infections (LRTI) and 20% of respiratory
illnesses in hospitalized children. Other groups, such
as elderly patients admitted to hospitals, immunocom-
promised adults, and bone marrow transplant recipients,
are high-risk groups [4]. In a healthy host, Parainfluenza
Viruses (PIV) are limited to the upper respiratory tract
epithelium (nose and throat), but it can also infect the
lower trachea and bronchi and causes pneumonia. These
complications are most commonly observed in infection
caused by PIV-3 [5-7].

The main complications caused by HPIV1, HPIV2,
and HPIV3 are laryngotracheitis croup, pneumonia
along with bronchiolitis, and otitis media, respectively.
On the other hand, the typical symptoms observed in
children are pharyngitis, retinitis, wheezing with fever,
and cough [8, 9]. The second major cause of the LTRIs in
children after Respiratory Syncytial Virus (RSV) is the
parainfluenza virus. Each year, 5 million children in the
United States suffer from parainfluenza-induced LRTI,
while the antibody against HPIV1 is detected in 75% of
the 5-year-old children. The effect of antibody on this
virus is short-lived; therefore, the recurrence of the infec-
tion is common [6].

Influenza virus is a member of the Orthomyxoviridae
family with segmented (7-8 segments) negative-sense
genome. The virus is enveloped and contains Hemag-
glutinin (HA) and Neuraminidase (NA) surface glyco-
proteins. Hitherto, four immunological types of influen-
za viruses were identified: A, B, C, and D [10, 11]. The
influenza virus can be spread globally. One of the most
lethal epidemics of influenza occurred in 1918, leading
to the death of 40 to 50 million people [12]. The World
Health Organization (WHO) estimates that 10% to 20%
of the world’s population is infected by the flu virus an-
nually. Of them, 3 to 5 million people are being hospital-
ized and 300000 to 500000 pass away [13].

Influenza virus targets the upper respiratory tract.
High-risk groups included the elderly; young children;
individuals with underlying pulmonary, renal, or cardiac
diseases; patients with preexisting diabetes; and persons
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with immunodeficiency [14, 15]. The most prominent
symptoms of influenza in the first phase are shivering,
headache, and dry cough. Then, high fever, lethargy, an-
orexia, muscle aches, and so on are seen [16]. Symptoms
are more severe in children, and high temperature can
cause seizures. Sometimes, gastrointestinal symptoms
such as vomiting are observed in children. Important
complications of influenza included pneumonia, dys-
plasia, myositis, cardiac dysfunction, and encephalitis.
Due to the genetic recombination and mutation in the
genome, new strains of the virus are created [17].

The virus easily escapes from the immune system and
spreads rapidly. This feature creates concern about the
prevention and control of the infection through vacci-
nation [10]. As the respiratory infections cause a large
financial burden on the health systems, and they can
increase mortality rates, especially in high-risk groups
[18], we decided to investigate the prevalence of influ-
enza and parainfluenza viruses in patients with flu-like
symptoms admitted to health centers in Mazandaran
Province.

Materials and Methods
Selection of patients and sample collection

This study was conducted in winter, 2018, on 100 pa-
tients with flu-like symptoms admitted to health centers
of Mazandaran Province, North of Iran. The symptoms
of the patients at the time of admission were fever, sore
throat, cough, and later on, symptoms such as muscle
pain, lethargy, and shivering appeared.

The specimens were collected by a sterile Dacron swab
(Maxwell, china) from the oropharynx of the patients.
The patients were placed in a position with appropriate
light, and the specimen was collected using a swab and
by pushing the tongue down, from the posterior region
of the pharynx, tonsils, and inflamed areas. The speci-
mens were placed in a viral transport medium (Hanks)
and transported under the cold condition to Influenza
Laboratory affiliated to Mazandaran University of Medi-
cal Sciences and were stored at -70° C. Variables such
as age, gender, and suspected sources of infection were
collected through a questionnaire for all patients.

RNA extraction

The viral RNAs were extracted from the clinical speci-
mens by PureLinkTM Viral RNA/DNA kit (Invitrogen,
USA) according to the manufacturer’s instructions.
Briefly, 25 puL proteinase K was added into a microtube
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containing 200 pL sample, and then 200 pL lysis buffer
(Containing 5.6 pg carrier RNA) was added to it, and the
contents were mixed by vortex for 15 s and incubated
for 15 min at 56° C. Then, 250 pL of 96%-100% ethanol
was added into the microtube and mixed by vortex for
15 s, and incubated for 5 min at room temperature. In the
next step, 675 pL of this product was transferred into the
viral spin column tube and centrifuged for 1 minute at
12000 rpm (~6.800g).

The viral spin column filter was moved into a new
sterile microtube and washed two times with 500 pL of
wash buffer, and centrifuged for 1 min at 12000 rpm,
and then centrifuged for 1 min at high speed. Next, the
viral spin column filter was moved into a new sterile 1.5
mL microtube and 50 pL of distilled water or RNase-free
water was added to the middle of the viral spin column
filter and incubated at room temperature for 1 min and
then centrifuged for 1 min at high speed. Finally, RNA
quantification was determined using a spectrophotome-
ter (Thermo NanoDrop, USA) and residue stored at -70°
C until use. All samples were examined at the Influenza
Laboratory affiliated to Mazandaran University of Medi-
cal Sciences.

Real-time polymerase chain reaction

The real-time Polymerase Chain Reaction (PCR) meth-
od was used to detect the influenza virus. Total RNA was
extracted from samples and real-time PCR was done us-
ing the Superscript III Platinum one-step kit (Invitrogen,
USA) by real-time PCR system (Bio-Rad, USA) accord-
ing to the distinct protocol used specific primers and in-
dependent probes (Table 1). Primers and probes, after di-
luting, were stored at -20° C, and reaction mix preparing
over ice resells were contained 12.5 pL of 2x reaction
mix, 0.5 uL (40 uM) of each forward and reverse primer,

Table 1. Sequences of primers and probes used in this study
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0.5 puL (10 uM) of probe, 0.5 uL of SuperScript III RT/
Platinum-Taq mix, and 5.5 pL. of RNase/DNase-free wa-
ter. Then, 5 pL of the extracted RNA was added to 20 uL
of the prior reaction mix. Thus, the final reaction volume
was 25 pL. The amplification into the 96-well real-time
PCR plate was progressed at 50° C for 30 min, 95° C
for 2 min and then for 45 cycles of 95° C for 15 s, 55° C
for 30 s and 72° C for 30 s. PCR reaction was done us-
ing a CFX96 real-time system (Bio-Rad, USA) thermal
cycler. After this stage, using a computer program, the
results were immediately determined in programming
real-time PCR. Besides the positive test, the amount of
virus was determined.

Multiplex reverse-transcription polymerase chain
reaction

The multiplex reverse-transcription PCR method was
used to detect the parainfluenza virus. Reverse-transcrip-
tion PCR was carried out in two steps of the RT step
and PCR step as follows: in the first step, cDNAs were
synthesized, and the next step was amplification with
specific primers (Metabion, Denmark). Three sets of oli-
gonucleotide primers used for RT and amplification of
HPIV1, HPIV2, and HPIV3 are shown in Table 2. The
primers were designed visually for detecting a highly
conserved area of a nucleocapsid sequence of parainflu-
enza types 1, 2, and 3. All primer sets were designed to
have similar melting temperatures (ranging from 62° C
to 64° C) and a higher G+C content to allow for using a
higher annealing temperature during amplification.

Human parainfluenza viruses 1, 2, and 3, obtained from
the Influenza Laboratory at Mazandaran University of
Medical Sciences, were used as positive controls and for
determining the specificity of the primers. These strains

Virus Target Gene Sequence (5' - 3) Reference
Influenza A-Forward Matrix protein (M) GACCRATCCTGTCACCTCTGAC [19]
Influenza A-Reverse Matrix protein (M) AGGGCATTYTGGACAAAKCGTCTA [19]

FAM-
Influenza A- Probe Matrix protein (M) TGCAGTCCTCGCTCACTGGGC ACG [19]
-BHQ1
A(H3) Subtype- Forward Hemagglutinin gene (HA) AAGCATTCCYAATGACAAACC [19]
A(H3) Subtype- Reverse Hemagglutinin gene (HA) ATTGCRCCRAATATGCCTCTAGT [19]
A(H3) Subtype-Probe Hemagglutinin gene (HA) FAM- CAGGATCACATATGGGSCCTGTCCCAG [19]

-BHQ1
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Table 2. Sequence of primers used for the detection of human parainfluenza viruses

Virus Target Gene Sequence (5' - 3') Product Length Reference
HPIV1-F nucleocapsid gene (NP) GGCGGAGGAGCAATTATACCTG
81 bp This study
HPIV1-R nucleocapsid gene (NP) ATCTGCATCATCTGTCACACTCG
HPIV2-F nucleocapsid gene (NP) TATGTCCAGAGGAGAGGTGCTG
162 bp This study
HPIV2-R nucleocapsid gene (NP) ATGCCTGCATAAGYACACTGTAG
HPIV3-F nucleocapsid gene (NP) ACCAGGAAACTATGYTGCAGAAC
231 bp This study
HPIV3-R nucleocapsid gene (NP) CCACTGTGTCACCGCTCAATAC

were verified by FTD respiratory pathogens 21 plus kit of each primer, and 1.25 U of Taq polymerase (Ampli-

with the real-time method. Taq; Perkin-Elmer Cetus) in a final volume of 50 uL
(Table 2) for amplification by a Rotor-Gene Q Thermal
¢DNA synthesis Cycler (QIAGEN, USA) in 40 cycles including denatur-

ation at 95° C for 30 s, annealing at 61° C for 30 s, and
extension at 72° C for 30 s. Next, the denaturation step
was done after the first cycle for 2 min. Afterward, the
elongation was performed for 5 min in the last cycle. The
PCR products were visualized by gel electrophoresis on
1.5% agarose containing 3 uL of DNA green viewer in
0.5 x TBE (Tris/Borate/EDTA) buffer under UV light.

Viral RNA was subjected to reverse transcription us-
ing a First Strand cDNA synthesis kit (High Capacity
cDNA Reverse Transcription Kit, Applied Biosystem,
Germany Cat No: 4368813) according to the manufac-
turer’s instructions.

Polymerase chain reaction amplification and

product detection Results

We used 10 pL of cDNA prepared in the reverse tran-
scription reaction in PCR mixture containing 10 mM of
Tris-HCI (pH 8.5), 50 mM of KCl, 1.5 mM of MgCl2,
200 mM of each dATP, dCTP, dGTP, and dTTP, 0.5 pM

In this study, 100 oropharynx swabs were collected
from patients affected by influenza (having symptoms
of influenza) from December 2018 to April 2019 and

Table 3. Demographic data of infected patients with human parainfluenza and influenza viruses

No. (%) of Patients With Positive Results
Demographics

Influenza P Parainfluenza P
Female (n=50) 16(32) 1(2)
Gender 0.049 0.181
Male (n=50) 8(16) 4(8)
<5 (n=20) 1(5) 2(10)
>5-15 (n=6) 1(16.6)
> 15-25 (n=7) 1(14.2) 1(14.2)
>25-35 (n=11) 4(36.3)
>35-45 (n=13) 4(30.7) 1(7.6)
Age groups (Year) 0.144 0.798
> 45-55 (n=4) 3(75) =
> 55-65 (n=9) 1(11.1) 1(11.1)
> 65-75 (n=6) 2(33.3)
> 75-85 (n=15) 5(33.3)
> 85 (n=9) 2(22.2)

|
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Table 4. Clinical symptoms of patients with human parainfluenza and influenza

No. (%) of Patients

» = =
<] o > <) 2
= 3 g o E 2 I g g g
Clinical Signs in < = g8 = =5 @ 8 ] 3 o ~
Pati 2 5 2® = g s 7L 3 3 H =
atients = % g 3 = E 2 g g 2 : 1 1
i =~ 5 i 5 = e = S S S
(-] = 5 3 w T ] 3 S Il 1l Il
S 1l L8 & B s = i = ) k)
£ 82 = e ® 15 = =
Influenza 24(285)  7(10.6) 18(42.8) 12(342)  12(29.2) 17(47.2)  9(30)  5(31.2) 6(35.2) 13(232) 1(16.6)
P 0.021 0.629 0.0009 0.0009 0.346 0.0009 0.444 0.525 0.349 0.509 0.555
Parainfluenza 5(5.9) 5(7.5) 4(9.5) 5(14.2) 4(9.7) 1(2.7) 3(10)  3(18.7) 4(7.1)
P 0.590 0.163 0.158 0.004 0.156 0.697 0.318 0.028 0.585 0.138 0.729

then sent to the reference laboratory to study and con-
firm respiratory viruses. Totally, 50 women and 50 men
participated in this study. About 24 samples (24%) were
positive for influenza virus, while 5 samples (5%) were
contained the parainfluenza virus. There was no co-in-
fection between influenza and parainfluenza viruses.

Demographic information about affected people is list-
ed in the following tables. The age range of the patients
was between 42 and 97 years, with the mean age of 39
years. According to obtained results and based on the
Chi-square test, there was a significant relationship be-
tween sex and the detection of influenza virus (P<0.05),
while no significant correlation was detected between
personality characteristics (sex and age) and the infec-
tion with parainfluenza viruses (P>0.05) (Table 3).

The various clinical symptoms were studied in pa-
tients, and a significant relationship was found between
some symptoms like pain, fever, and joint pain with the
presence of the influenza virus in the clinical samples

(P<0.05). However, we did not detect this issue about
other symptoms. Also, we detected a significant correla-
tion between the presence of some symptoms such as
fever and runny nose and the positive results for para-
influenza (P<0.05). Table 4 presents information about
clinical symptoms in patients infected with two investi-
gated viruses.

Underlying medical conditions

There was a significant relationship between the pres-
ence of some underlying conditions and the positive re-
sults of the influenza virus, while no correlation was seen
concerning the parainfluenza viruses (Table 5).

Complications in Influenza and parainfluenza in-
fected patients

Out of all patients with influenza, 7 (29.1%) showed
bacterial pneumonia after a viral infection, while 2
(40%) of parainfluenza infected patients exhibited this
complication. Also, 2 (8.3%) and 1 (20%) patient(s) af-

Table 5. Prevalence of underlying diseases in patients infected with human parainfluenza and influenza viruses

No. (%) of Patients

o2 o] (o) 9‘ S 2
Underlying Diseases in & =3’ H] g g?‘ s E‘ o & ug n:?
Patients a2 523 2 S 3 2 o 3 H]
® 1 O 6 e = @ o E o
-0 NG o 2 bl & —_
S o 2oc 57 T 0 5 = S
ke 85 13 7 d = i
=3 ®? = =g k] & =
Influenza 9(40.9) 5(23.8) 1(25) 7(24.1) 4(80) 1(100)
P 0.048 0.614 0.673 0.760 0.586 0.011 0.240
Parainfluenza 1(4.5) - -
P 0.697 0.360 0.812 0.950 0.318 0.770 0.491
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fected by influenza and parainfluenza viruses suffered
from bronchiolitis. On the other hand, while all parain-
fluenza positive patients cured after disease, 3 (12.5%)
patients with influenza signs died after infection.

Discussion

Parainfluenza virus infection is prevalent among chil-
dren causing 40% of lower respiratory tract infections
and 20% of all respiratory diseases in hospitalized chil-
dren [4]. The most infections caused by this virus in
adults are mild upper respiratory tract and severe lower
respiratory infections such as pneumonia [20, 21]. How-
ever, the influenza virus is widespread in all age groups,
resulting in 300000—-500000 deaths worldwide annually
due to respiratory tract obstruction along with destroying
alveolar and respiratory epithelium [13].

According to the obtained results, influenza was more
prevalent (24%) than parainfluenza (5%) infection in
this area of Iran. These rates in Greece were reported
as 11% and 7.5% for influenza and parainfluenza infec-
tions, respectively [22]. Also, another study conducted in
Georgia in 2004 showed the prevalence rates of 3% and
7% of influenza and parainfluenza infections, respective-
ly [21]. According to a study carried out in Iran (Zahe-
dan City), the prevalence of influenza virus was 81.7%,
while no patients infected by parainfluenza viruses were
detected [23]. The higher prevalence of influenza virus
in this study may be due to the climate difference and
living conditions in the southern provinces of Iran.

Among 843 pediatric patients with influenza-like
symptoms and respiratory infections in India from 2009
to 2011, rhinovirus was the most detected virus (17.2%)
followed by HIN1pdmO09 (8.54%) and parainfluenza vi-
rus-3 (5.8%), and the prevalence of parainfluenza virus
was almost equal to the present study [24]. On the other
hand, the data published about 89 registered nasopharyn-
geal swabs collected from patients with pediatric cancers
along with influenza-like illnesses in Lebanon in 2019
revealed that 26% of the patients were infected by both
influenza virus and parainfluenza virus [25], while the
sampling method in mentioned research was different
with the present study. However, some studies carried
out in other regions show that the prevalence of parain-
fluenza viruses is more than the influenza virus.

For instance, the prevalence rates of parainfluenza and
influenza viruses in Brazil were 30% and 21%, respec-
tively [26]. Moreover, in a study conducted in Korea
between 2 groups of patients with severe and stable con-
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ditions, the parainfluenza virus was the most common
virus (16.8%) detected [27].

The results of our study showed no significant rela-
tionship between the age and sex of the patients and the
presence of parainfluenza virus, while there was a sig-
nificant relationship between sex and cases with influ-
enza virus. This relationship may be because children,
who are at higher risk for infection with parainfluenza
viruses, have the lowest probability of hospital admis-
sion, especially in ICU, intubation, or being prescribed
antibiotics. While most studies indicated that this vi-
rus is a common pathogen in children and babies, in a
study conducted in London, parainfluenza viruses were
detected among adults (25-80 years old) as well as the
children under 5 years old [28].

Clinical features of the patients in the present study
were different among parainfluenza types. Previous
studies on HPIV-4 exhibited various conclusions about
its clinical relevance [29]. While some reports suggest
that HPIV-4 has minimal clinical impacts, others find
its associations with significant illnesses [30, 31]. Sev-
eral studies show the relationship between the clinical
symptoms and the presence of parainfluenza viruses.
Wen-Kuan Liu et al. in China found a significant cor-
relation between HPIV infection and the emergence of
a broad spectrum of symptoms, abnormal pulmonary
breathing sounds, dyspnea, pneumonia, and diarrhea in
the patients [32].

Also, a study carried out by Alma et al. in the Neth-
erlands showed a significant relationship between bron-
chitis, rhinitis, pharyngitis, and croup and the presence
of parainfluenza infections [33]. Moreover, the most
common symptoms of parainfluenza infected patients
observed in another study conducted in Hong Kong were
fever, cough, sore throat, and vomiting [31]. However,
we detected a significant relationship between the signs
of chill and rhinorrhea and the positive results of parain-
fluenza in patients.

On the other hand, we found a significant correlation
between the emergence of symptoms such as pain, fa-
tigue, chill, joint pain, and the presence of influenza
virus in clinical samples of the patients (P<0.05). How-
ever, there was a significant correlation between the
presence of influenza virus and observation of myal-
gia, headache, gastrointestinal symptoms, and dyspnea
in a study conducted in Zahedan City, Southwest of
Iran [23]. According to a study by Arnold Monto et al.
in Michigan, the most commonly described symptoms
were weakness (94%), myalgia (94%), cough (93%),

Res Mol Med, 2019; 7(3):29-38
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nasal congestion (91%), and feeling of fever or chills in
influenza-positive patients [34].

Also, we found that 3 patients (12.5%) with influenza-
positive results died after infection; 2 were more than
75 years old, and 1 was a child younger than 3 years.
The child had cancer and a history of chemotherapy.
This shows that the presence of underlying diseases can
result in exacerbated diseases caused by influenza and
parainfluenza viruses in immunosuppressed patients.
We detected a relationship between some of these situ-
ations, such as chronic cardiac diseases, pregnancy, tak-
ing aspirin, and the presence of severe influenza infec-
tion, resulting in admission to the hospital and receiving
oxygen. On the other hand, we found no statistically
significant differences between the presence of para-
influenza viruses and underlying diseases. However, a
study by Rogério Pecchini et al. in Brazil shows a sig-
nificant relationship between the positive parainfluenza
virus infections and the presence of premature birth, con-
genital cardiopathy, gastroesophageal reflux, along with
the family history of atopy and smoking [35].

Conclusions

The results of this study revealed the higher prevalence
of influenza virus in our local area. The effects of in-
fluenza and parainfluenza in hospitalized patients, par-
ticularly in children, are very noticeable, suggesting the
necessity of continuous surveillance, infection control,
and annual vaccination for influenza virus, especially in
children. The surveillance studies should be performed
in different areas to invent plans for the prevention and
treatment of influenza. Using diagnostic tests such as
reverse-transcription PCR and real-time PCR can con-
firm respiratory viruses. We can use the PCR method to
increase the chance of respiratory viruses’ detection in
patients admitted to the hospitals with respiratory symp-
toms resulting in more accurate diagnosis and saving
time. This knowledge can help physicians for ideal pa-
tient management leading to better infection control in
communities and hospitals.
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