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Infection and co-infection patterns of common upper respiratory
tract viruses in patients with flu-like symptoms attending a fever

clinic of a tertiary care hospital during the COVID-19 pandemic
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ABSTRACT

Background: More than 200 viruses can cause respiratory tract infections. It is clinically indistinguishable to differentiate SARS-
CoV-2 viral infections from other viruses that cause flu-like symptoms. This study was done to determine the infection and co-
infection patterns of common respiratory tract viruses in patients with flu-like symptoms attending a fever clinic during the
COVID-19 pandemic.

Methods: A total of 288 participants attending the Fever Clinic of Bangabandhu Sheikh Mujib Medical University having respira-
tory symptoms were enrolled in this cross-sectional study done from November 2021 to March 2022. Nasopharyngeal swabs
were obtained for molecular detection of selected respiratory viruses by multiplex polymerase chain reaction.

Results: The study participants were aged 18 to 72 (mean 33.2) years. SARS-CoV-2 infection was 16.7% among the participants,
while other respiratory viruses were 24.3% that included rhinovirus (14.6%) followed by adenovirus (5.6%) and parainfluenza
viruses (3.5%). SARS CoV-2 and rhinovirus (29.4%), adenovirus and rhinovirus (23.5%), and rhinovirus and parainfluenza virus
(17.6%) were the most common co-infections among them (n = 17).

Conclusion: Nearly 17% infections were caused by SARS-CoV-2. Rhinovirus infection was the second most common of other
upper respiratory viral infections. There is also evidence of co-infections between SARS-CoV-2 and other common upper res-
piratory tract viruses.

Keywords: common upper respiratory tract viruses, SARS-CoV-2, infection and co-infection, COVID-19
pandemic.

INTRODUCTION The terms "flu-like symptoms" and "common cold" refer

to groups of symptoms that are commonly known to be
The SARS-CoV-2 virus diverted focus from other

widespread respiratory viral infections like respiratory
syncytial (RSV) and influenza,

caused by viral infections of the upper respiratory tract.

Rhinoviruses account for 30% to 70% of all respiratory

virus clinically

infections, making them the most common cause of the

indistinguishable from COVID-19.-.2 However, more
than 200 viruses can cause respiratory tract infections.2
In developing countries, about 151 million/year children
suffered from community-acquired pneumonia, most of
which were due to respiratory viruses before the COVID
-19 pandemic.4 Around 238 million people died in 2016
as a result of lower respiratory tract infections.z Acute
lower respiratory tract infections due to respiratory
viruses accounted for about 60% of cases among
children under five years from Bangladesh.®

common cold.2

Coronaviruses (except SARS-CoV-2) occur in 1 of 10
hospitalized children with respiratory tract infections
and asymptomatic patients.z The other common causes
of respiratory sickness are influenza viruses A, human
(HMPV), adenoviruses,
parainfluenza virus (PIV) types,:4 and RSV types A and
B.2 Influenza and RSV are the pathogens most detected

metapneumovirus human

in respiratory viral infection in tropical countries.8
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HIGHLIGHTS

1. Symptoms caused by common upper respiratory viruses and
SARS-CoV-2 are clinically indistinguishable.

2. Multiplex PCR can differentiate them from the nasopharyngeal
swabs.

3. Almost 17% had SARS-CoV-2 infections; commonest co-
infections were “SARS-Cov-2+rhinoviruses” and “adenovirus +
rhinoviruses”.

SARS-CoV-2 and influenza A co-infection were reported
in China, Japan, Turkey, Iran, Spain, the USA, and
Italy, where most patients needed ventilator support.i
12,13 However, the confection of the Influenza virus and
SARS-CoV-2 was not found to be very common, and the
disease severity was lower in Bangladesh.i2 The
interference of SARS-CoV-2 with other respiratory viral
infections was thought to be due to the suppression of
the circulation of influenza viruses, RSV and other acute
respiratory viral pathogens during the pandemic
coronavirus.ls Several studies showed worsening
symptoms during co-infection2 = while others showed

less disease severity.14 16

A pre-pandemic study in Bangladesh showed that most
detected viruses were rhinoviruses (22.0%), followed by
RSV (8.9%), adenovirus (6.4%), PIV (6.1%), influenza
virus (4.5%), and HMPV (4.5%).2 Monitoring of
influenza like influcezalila illnesses reported 8% - 23%

infections rates by influenza virus.:c

More than three years have passed since the COVID-19
pandemic. Still, it is causing re-infection with the new
variants in vaccinated people and those previously
infected with SARS-CoV-2. Other respiratory viruses,
such as human rhinovirus, adenovirus, parainfluenza
virus, RSV, influenza A and B are causing infections.
However, due to the severity of the pandemic, infection
of other respiratory viruses remained unnoticed. The
symptoms of other respiratory viruses are like COVID-
19 infection. Hence, it is indistinguishable clinically. Co-
infection of other respiratory viruses with SARS CoV-2
causes seven diseases.> Zz In Bangladesh, limited
studies have been done regarding coexistence of SARS-
CoV-2 and other respiratory viruses. The present study

was aimed to determine the infection and co-infection

20f5

patterns of common respiratory tract viruses in patients
with flu-like symptoms attending the Fever Clinic of a

tertiary care hospital during the COVID-19 pandemic.
METHODS

This cross-sectional study was conducted among adult
patients suffering from flu-like symptoms, such as chills
or fever, cough, sore throat, runny or stuffy nose,
headaches, body aches, fatigue, vomiting, and diarrhea,
who attended the Fever Clinic of BSMMU from
November 2021 to March 2022. Based on a previous
study, the estimated sample size was 318. However,

288 participants could be enrolled.

Study swabs for

molecular detection of common respiratory viruses. All

samples were nasopharyngeal

laboratory procedures were carried out at the
Department of Virology, BSMMU, after obtaining
ethical clearance.

Maintaining appropriate personal protective equipment
(PPE) and the proper positioning of the patients, the
sterile swab stick was inserted through the nostrils into
the nasopharynx, and the swab was then rolled on the
nasopharyngeal wall with enough pressure to remove
cells from the mucosal surface in order to dislodge swab
samples. Swab samples were kept in a single tube
containing 1 ml of phosphate buffer saline (PBS), and
the applicator stick was broken off. A cap tightly sealed
sample tubes, and the samples were properly labelled.
The specimens were kept in a box containing a frozen
cold pack (at 4°C) and transported to the COVID-19 lab
of the Department of Virology, maintaining the cold
chain. After performing the SARS-CoV-2 multiplex
PCR, the remaining samples were stored properly at -
70°C freeze for further testing regarding other selected

respiratory viruses.

The real-time multiplex PCR assay for SARS-CoV-2 was
done by the QuantStudio 5 real-time PCR system
(Thermo Fisher Scientific Inc., USA) using the Novel
Coronavirus (2019-nCoV) nucleic acid diagnostic kit
(PCR-Fluorescence Probing, Sansure Biotech Inc.,
China) following manufacturer instructions. For
rhinovirus, adenovirus, RSV, Influenza A, Influenza B

and parainfluenza virus, nucleic acid (DNA and RNA)
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was extracted from Nasopharyngeal samples using
Quick-RNATM Viral Kit for detecting common upper
respiratory tract viruses. The real-time multiplex PCR
influenza B virus,

assay for influenza A virus,

respiratory  syncytial virus, adenovirus, human
rhinovirus, and mycoplasma pneumonia was performed
by the Quantstudio 5 (Thermo Fisher Scintific Inc.,
USA) using the six RP (Respiratory Pathogens) nucleic
acid diagnostic kit (PCR-Fluorescence Probing)
(Sansure Biotech Inc., China) following manufacturer’s
instructions. The real-time multiplex PCR assay for
parainfluenza virus was performed by the Quantstudio 5
(Thermo Fisher Scientific Inc., USA) using the
RealStar® PIV RT-PCR Kit 2.0 (Altona diagnostic
GmbH,

instructions.

Germany) following manufacturer’s

Statistical analysis was done using the SPSS22 (IBM,
USA) and Microsoft Excel. Number (%) were presented
and compared using chi-square or Fisher’s Exact test, as
appropriate. A P value of <0.05 was considered

significant.
RESULTS

Out of the 288 participants aged 18 to 72 years, (mean
33.2, 178 (61.8%) were men. The mean duration of the
flu-like symptoms was 4.7 days (range, 1 to 30 days).
The most prevalent symptoms among study participants
were dry cough 199 (69.1%) and runny nose 146 (50.7%)
(FIGURE 1).

Dry cough

Runny nose

Fever (low)

Sore throat
Headache

Muscle pain

Fever (high)
Shortness of breath
Anosmia

Loss of test sensation
Diarrhoea
Vomiting
Conjunectivitis

69.1

0 20 40 60 8o
%
FIGURE 1 The percentage of various symptoms of upper respiratory
tract infections
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TABLE 1 The pattern of viruses among infected patients

n n Total Male Female
Respiratory Viruses (n=288) (n=178) (n=110) =
SARS-CoV-2 48 (16.7) 28(15.7) 20 (18.2) 0.63
Human rhinovirus 42 (14.6) 24 (13.5) 18 (16.4) 0.50
Adenovirus 16 (5.6) 11(6.2) 5(4.5) 0.61
Parainfluenza virus 10 (3.5) 5(2.8) 5(4.5) 0.51
Respiratory syncytial }
- 1(0.3) 0(-) 1(0.9) 0.38
Influenza A 0(-) 0(-) 0(-) -
Influenza B 1(0.3) 0(-) 1(0.9) 0.38

Results are n (%)

aChi-square or Fisher's Exact test
One hundred and eighteen (40.6%) had infections with
common upper respiratory tract viruses (SARS-CoV-2,
rhinovirus, adenovirus, RSV, parainfluenza virus and
had

respiratory viral infections, 48 (16.7%) were positive for

influenza B). Among the participants who
SARS-CoV-2 and 70 (24.3%) for other respiratory viral
infections. The respiratory viral infection rates were

similar in men and women (TABLE 1).

Seventeen patients had co-infections. The commonest
types of co-infections were with SARS-CoV-2 and
rhinovirus (29.4%), while the lowest prevalence of co-
infection was with adenovirus and parainfluenza virus
(5.7%) (TABLE 2).

TABLE 2 The prevalence of co-infection of upper respiratory tract viruses
among study participants (n=288)

Co-infection Number (%)
SARS CoV2 + adenovirus 2(11.8)
SARS CoV2+ rhinovirus 5(29.4)
SARS CoV2 + parainfluenza virus 2(11.8)
Adenovirus + rhinovirus 4(23.5)
Adenovirus + parainfluenza virus 1(5.9)
Rhinovirus + parainfluenza virus 3(17.6)

DISCUSSION

It has been three years since the pandemic. During this
pandemic, infection of other respiratory viruses
remained unnoticed. This study was designed to
determine common respiratory tract virus infection and
co-infection patterns in patients with flu-like symptoms

attending the Fever Clinic.

In this study, clinically, symptoms of SARS-CoV-2 and
other respiratory viral infections were quite similar. Dry
cough, low-grade fever, headache, and sore throat were
the prominent symptoms of SARS-CoV-2 infection and
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These upper

respiratory tract symptoms were consistent with

other respiratory viral infections.
previous studies.:8 12 Though anosmia is one of the most
significant symptoms of COVID-19, it was found in very
few patients in this study. However, symptoms may
vary from variant to variant depending on geographical
location, greater awareness, and more careful
assessment of the patients.22 A study reported that
anosmia can be a presenting symptom in other
respiratory viral infections,2! and in this study, anosmia
was also present in human rhinovirus, adenovirus &
parainfluenza virus, which is like that study. Shortness
of breath was a less presenting symptom in this study,
as samples were collected from outpatient clinics; it is a

more common symptom in hospitalized patients.

Because the study was done during the pandemic, SARS
-CoV-2 infection was highest among the participants. In
other respiratory viral infections, most infections occur
with followed by

parainfluenza viruses. Only one sample was found

rhinovirus adenovirus and
positive each for influenza B and RSV. Because RSV
infection mostly occurs in children? and influenza
mostly occurs from May to September in Bangladesh,¢

our study logically had a lower prevalence.

One previous study showed that women are more
infected (13% to 26% higher) than men.22 which is not
supported by our data probably because of the
pandemicity. However, one Chinese study showed that
men are more affected by SARS-CoV-2 infection than
women. Therefore, these studies are not directly

comparably.

SARS-CoV-2 co-infection with rhinovirus, adenovirus
and parainfluenza virus was also found. Though in this
study, only the pattern of infection was carried out,
previous studies showed both mild and severe forms of
diseases in cases of co-infection.l-12.13.14,16 In this study,
no co-infection of SARS-CoV-2 was found with
Influenza B and RSV as the infection rate of these
viruses is low in this study. Though the co-infection of
SARS-CoV-2 is associated with two or more respiratory
viruses, no co-infection was associated with more than
two viruses. This may be due to the smaller number of

participants in this study.

4 0of 5

Conclusion

Two in five Fever Clinic patients during the Covid-19
pandemic had common upper respiratory viral
infections. Although, many viruses and bacteria that can
cause upper respiratory infections could not be studied
due to various constraints, our study reports co-
existence of other common upper respiratory viruses
like rhinovirus, adenovirus, and parainfluenza viruses
with SARS-CoV-2. SARS-CoV-2 and rhinovirus and
adenovirus co-infections were common among the
participants. Future studies should cover wider range of

microorganisms using longer sample size.
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