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Role of respiratory viruses in infants less than six
months of age with upper respiratory tract
Infections
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SUMMARY

Objective: With a wide range of clinical presentations, respiratory tract infections remain a significant cause of morbidity
and mortality worldwide, particularly in infants. The aim of this cross-sectional descriptive study was to determine the
frequency of respiratory viruses responsible for upper respiratory tract infections during the 2013-2014 influenza season
in infants less than 6 months of age.

Method: Nasal swabs were obtained from patients with symptoms suggestive of an influenza-like illness (ILI) between
January and April 2014. Specimens were evaluated by RT-PCR to help identify the causative viral pathogens.

Results: A total of 150 patients with ILI were enrolled in the study. A respiratory virus was successfully detected in 126
(86%) infants; RSV in 41 (32.5%), rhinovirus in 17 (13.4%), metapneumovirus in 15 (11.9%), coronavirus in 11 (8.7%),
adenovirus in 5 (3.9%), parainfluenza virus in 2 (1.5%) and bocavirus in 2 (1.5%) infants. Thirty-three (26.1%) patients
were found to be co-infected with both two viruses. Rhinorrhea and developing complications were significantly more
frequently seen in RT-PCR positive patients (p=0.023 and p=0.019, respectively). All complications were seen in RT-
PCR positive group, especially in metapneumovirus, RSV and multiple viruses positive patients.

Conclusions: With an overall viral pathogen detection rate of 86%, findings of our study present that influenza viruses
were not seen in infants less than 6 months of age in our study population, whether RSV and multiple viral infections
were the most common causes in this age group.
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INTRODUCTION

Respiratory tract infections (RTIs) are a leading
cause of infectious disease-related morbidity,
hospitalization, and mortality among children
worldwide, particularly in developing countries
and in young children ®. Regardless of geographic
location, the most common etiologic agents acute
respiratory illnesses in children are viruses 2. It is
associated with high annual attack rates as well as
being responsible for frequent outpatient visits and
hospitalizations. Young children, especially under
2 years, are more prone to being hospitalized due
to a respiratory viral infection, and also this age
group is at high risk for infection-related
complications, including otitis media, croup,
bronchitis, and pneumonia 2. The burden of
respiratory viral infections is unknown in
developing countries. It is also known that in
developed countries RTIs have an important
socioeconomic impact due to school and work
absenteeism, despite mostly having a self-limiting
clinical course 34,

Respiratory syncytial virus (RSV), seasonal
influenza viruses and rhinovirus (RV) are the most
common causes of respiratory infections and
hospital admissions in children 25, In infants under
one year RV, RSV, bocavirus, influenza A,
coronavirus and parainuenza 3 are mainly
observed®. Not only influenza viruses but also other
respiratory tract viruses cause influenza-like illness
(ILI) and the distinction is difficult on the basis of
signs and symptoms alone. Most respiratory virus
infections in neonates and young infants are limited
to the upper respiratory tract and the first clinical
symptoms are generally rhinorrhea, nasal
congestion and cough. Fever less frequently seen in
neonates and young infants but occasionally come
along with lethargy and poor feeding ®’. The
virological diagnosis of infants treated as
outpatients is not always necessary but it is useful
for predict the severity or length of the disease ’.
Especially in hospitalized patients prompt
identification of viruses is critical to avoid
unnecessary antibiotics, to start early antiviral
treatment and to control the spread of infection.
The aim of our study is to evaluate the respiratory
viruses and associated clinical symptoms in infants
younger than 6 months who present with ILI.

MATERIAL AND METHODS

Prospective surveillance was conducted to describe
the spectrum of viral etiologies of acute RTIs in
children less than 6 months of age. This study was
undertaken in Hacettepe University Medical
Faculty Thsan Dogramaci’s Child Hospital, Ankara
and Batman State Hospital, Batman with the
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approval of the Ethical Committee. The parent or
legal guardians of infants aged <6 months
presenting between January and April 2014 with a
suspicion of an acute RTI were approached, and
following informed consent patients were screened
for eligibility before being enrolled in the study.
Acute respiratory illness defined as a maternal
report of illness, with a respiratory symptom
including cough, nasal congestion, rhinorrhea,
breathing difficulties. Fever was defined as a
tympanic temperature >37.8°C. This definition of
respiratory illness with fever was modified for
infants from Centers for Disease Control and
Prevention (CDC) definition of ILI 8 A
surveillance questionnaire was completed for each
patient on which information regarding patient age,
onset of symptoms, presence of an underlying
chronic disorder, family member with reported ILI,
family size, presence of older siblings in daycare or
school, smoking at home and family member
vaccinated against influenza was recorded by a
pediatrician.

On their initial visit, all patients were subjected to
a thorough physical examination during which
their body temperatures were recorded. Nasal swab
specimens were then collected from all participants
according to a standard operating protocol put forth
by the CDC. The procedure involves insertion of a
sterile cotton swab into a nostril and each sample
obtained at a depth 2-3 cm is then inoculated into
a vial containing M4 viral transport medium
(Medical Wire & Equipment, UK).

Parents were also questioned regarding the use of
medications (antipyretics, antibiotics, antivirals,
etc.) during the course of the disease. Patients who
developed complications or required
hospitalization were identified and relevant
information was recorded.

Samples obtained from each patient were stored
and transported to the Virology Laboratory of
Istanbul University to be tested for the presence of
viral pathogens by RT-PCR within 72 hours of
collection. FTD Respiratory 21® was used
according to manufacturer’s instructions (Fast-
track Diagnostics Ltd, Sliema, Malta) following
total nucleic acid extraction; allowing
simultaneous detection and identification of the
following respiratory viruses: influenza A, HIN1,
influenza B, RV, coronavirus NL63, 229E, OC43,
HKUL1, parainfluenzavirus (P1V) 1, 2, 3, 4, human
metapneumovirus  (hMPV) A/B, bocavirus,
Mycoplasma pneumoniae, RSV A/B, adenovirus,
enterovirus, parechovirus and internal control.



Statistical Analysis

Statistical analyses were performed using the
commercial package SPSS for Windows version
17.0 (Chicago, IL, USA). Values for numerical
variables were provided as mean * standard
deviation or median (minimum-maximum),
depending on normality of distribution. Categorical
variables were given as numbers and percentage.
For numerical variables, two-group comparisons
were made using the Mann Whitney U test.
Comparisons between groups for categorical
variables were made using the Chi-square test.
Associations with a p-value <0.05 were considered
statistical significant.

RESULTS

During the study period, 150 nasal swab were
analyzed for respiratory viruses. Four samples
were excluded due to inappropriate material for
analysis. Of the 146 participants, 80 (54.8%) were
male, and the average age of the children enrolled
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was 3.50+1.62 months (range 7-179 days). Among
the 146 children included in the study 95.9% were
reported as previously healthy. At admission nasal
congestion was present in 124 (84.9%) of the
patients, followed by cough (n=122; 83.5%),
rhinorrhea (n=98; 67.1%), restlessness (n=95,
65%) and difficult breathing (n=73; 50%). Fever
was seen in only 52 (35.6%) cases. The most
common complication and clinical diagnosis, as
determined by attending physicians, was
bronchiolitis  (n=20; 71.4%), followed by
pneumonia (n=8; 28.5%).

At least one virus was detected in 86.3% of
children and multiple pathogens were identified in
33 children (26.2%). A comparison of
demographic and clinical findings in groups with
or without virus detection revealed that infected
patients had rhinorrhea and complications more
frequently (p=0.024 and p=0.01, respectively).
Demographic and clinical characteristics of the
participants are shown in Table 1.

Table 1. Comparison of the demographic and clinical findings between virus detected and not detected

groups presenting with influenza-like illnesses

RT-PCR- RT-PCR-
positive negative p-value
(n=126) (n=20)
Demographic characteristics
Age, months? 3.50+1.64 3.60+1.69 0.817
Male gender® 70 (55.5) 10 (50) 0.410
Family member with reported ILI° 75 (59.5) 11 (55) 0.426
Family size? 5.40£2.36 5.15+1.22 0.638
Older iibling(s) in day care or 64 (50.7) 13 (65) 0183
school
Smoking at home® 83 (65.8) 14 (70) 0.484
!:amily m;ember vaccinated against 3(2.3) 1(5) 0.451
influenza
Clinical symptoms
Fever® 45 (35.7) 7 (35) 0.582
Cough® 107 (84.9) 15 (75) 0.209
Nasal congestion® 108 (85.7) 16 (80) 0.353
Rhinorrhea® 89 (70.6) 9 (45) 0.024
Difficult breathing® 66 (52.4) 7 (35) 0.114
Restlessness P 81 (64.3) 14 (70) 0.410
Fatigue® 61 (48.4) 7 (35) 0.191
Feeding problems® 59 (46.8) 6 (30) 0.121
Complications® 28 (22) 0 (0) 0.010
Hospitalization® 43 (34.1) 5 (25) 0.297

#Values are given as mean =+ standard deviation

b\/alues are given as percentage



In positive group, RSV was most commonly
identified in 41 children (32.5%), followed by RV
(13.5%, 17/126), hMPV (11.9%, 15/126),
coronavirus (8.7%, 11/126) and adenovirus (3.9%,
5/126). Among coronaviruses 6 (4.7%) were 229E;
5 (3.9%) were OC43. Each two specimens (1.6%,
2/126) yielded bocavirus type 2 and parainfluenza

567

virus type 2 (Table 2). RSV was most frequently
involved in co-infections (n= 16), followed by
coronavirus (n=15), adenovirus (n=11) and RV (n=
10). Among RSV cases, co-infection with
coronavirus was the most frequent (6/16), followed
by RV (3/16) and bocavirus (3/16).

Table 2. Distribution of viral respiratory tract pathogens in patients with virus positive

Viruses (n=126) n (%)
RSV 41 (32.5)
Rhinovirus 17 (13.5)
Human metapneumovirus 15 (11.9)
Coronavirus 11 (8.7)

229E 6 (4.7)

0C43 5(3.9)

Adenovirus 5(3.9)

Bocavirus 2(1.6)

Parainfluenza virus 2(1.6)
Multiple pathogens 33 (26.2)

Overall in single and multiple pathogens RSV and
RV were the most common viruses detected, in
45.2% (41 in single and 16 in multiple) and 21.4%
(17 in_single and 10 in multiple) of samples,
respectively. Comparison of symptoms revealed
cough (%96.5 vs %3.5, p<0.001), rhinorrhea
(%78.9 vs %21.1, p=0.011), fatigue (%64.9 vs
%35.1, p<0.001), restlessness (%77.2 vs %22.8,
p=0.011) and feeding problems (%61.4 vs %38.6,
p=0.001) to occur more frequently with the RSV
viruses compared to the other viruses. However the
median age of children with RSV (single and
coinfections) was similar to other pathogens
(3.24+1.76 vs 3.69+1.54, p=0.106). In RV positive
patients, cough was more common compared to
other viruses (%70.4 vs %29.6, p=0.044).

Among the demographic and clinical
characteristics evaluated according to viral agents,
the frequency of complications were found to be
associated with a significantly increased in some

viral infections (p=0.004), with no significant
difference in association with history of house
member with similar symptoms, presence of a
smoker in the household, using any antipyretics or
antibiotics (p>0.05 for all parameters). All
complications were seen in positive group (n=28)
and the difference was statistically significant
(p=0.01). Complications were mostly seen in
hMPV (33.3%, 5/15), RSV (29.3%, 12/41),
multiple viruses (24.2%, 8/33).

Monthly distribution was observed according to
viral pathogens (p=0.005), detected rates were
higher in February and March. Between January
and April 2014, most of the cases in whom RSV
was detected presented in February and March
similar to multiple viruses, whereas in April none
of the RSV case was presented, RV cases started
presenting in January, peaking in February, with
cases also presenting in April (Figure 1).
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Figure 1. Monthly distribution of respiratory tract viruses

DISCUSSION

The aim of the current study was to determine the
frequency and types of different clinical symptoms
among infants younger than 6 months old-a
population who cannot receive influenza vaccine.
In our study, 86% of respiratory tract samples were
positive for a viral infection and this rate was
higher compared to other studies in the literature
2910 This difference is thought to be due to the fact
that children in all age groups were included in
other studies. RSV, influenza, RV, adenovirus, and
parainfluenza viruses are considered to be
important pathogens in the etiology of respiratory
virus infections. Ambrosion et al showed that
positivity rate in the pediatric population reached
nearly 80%. The high positivity rate were partially
attributed to collection method of samples
(nasopharyngeal aspirates) in pediatric population
and the other reason was significantly higher viral
load in children than in adults **. During the past
decade, improvements in detection techniques have
contributed to an increase in sensitivity and
discovery of new respiratory viruses, such as
hMPV, novel strains of coronaviruses (NL63,
229E, OC43, HKU1), and human bocavirus. The
diagnostic viral kit used in this study allowed for
the detection of a wider variety of viruses, which
has high specifity and sensitivity 2. Apart from
new developed viral kits, several studies also
showed that seasonal, environmental and
socioeconomic factors can play a role in altering
the viral test results ®1°,

Overall, RSV was the most frequently detected
virus, and accounted for 45.2% of single and
multiple infections in children less than 6 months
old. Khamis et al. * demonstrated in their study
that RSV infection occurred solely in children aged

under 2 years of age, with 57% of infections
occurring in infants younger than 6 months.
Luchsinger et al. 1* observed that in infants under 6
months of age, RSV and RV were most commonly
isolated viruses and RSV in particular can lead to a
more serious clinical condition. Our study showed
similar results so that in patients with RSV
infection, lower respiratory tract infections and
bronchiolitis were more common. While
respiratory complications were significantly higher
in children infected with HIN1 infection compared
with other influenza viruses °. In our study, none of
the cases had influenza infection and complications
were frequently seen in hMPV, RSV and multiple
viruses. Mistry et al. ® noted that children with
neurologic and neuromuscular conditions were at
higher risk of developing severe complications and
no specific respiratory virus was associated with
development of severe complications. Most of our
study population was healthy, only one patient had
neurometabolic disease and severe complications
were not seen in this patient.

The rates of infections with multiple viral
etiologies vary among different studies. Zhang et
al. % showed a co-infection rate of 29.5% under age
of 3 years old. Kouni et al.’® demonstrated that in
children at ages 1 month-14 years, the co-infection
rate was %42.5. The effect of multiple viral
etiologies on clinical picture has not been clearly
demonstrated, however a study showed severe
symptoms with co-infections °. Moreover, it is
unknown whether an initial viral infection helps
prevent or increase risk for future viral infections.
In the current study, we found that complications
were common in multiple viral infections but
hospitalization rate was similar to other viral
infections.



Although our study does not represent nationwide
data, it gives clues regarding viral etiologies in
infants under age 6 months. None of the patients
had influenza virus and the absence of influenza
viruses is likely due to the low prevalence of
influenza virus infection in 2013-2014 influenza
season. And it should also be remembered that the
infection rates vary among years. In this patient
population for whom influenza vaccine cannot be
administered, the prevalence of influenza infection
was low, however one should remember that this
might have seasonal variation. The most common
virus in this patient population is RSV. Both
admission and clinical complication rates are
higher in patients who have RSV infection. In
winter, among children who present with ILI along
with lower respiratory tract symptoms, it may be
important to demonstrate RSV infection for
isolation of sick children and prevent the spread of
the infection. Moreover, the demonstration of the
viral etiologies will limit unnecessary antibiotic use
as well.
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