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Rhinovirus and acute bronchiolitis in young infants
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Abstract

Objective: To determine the prevalence of rhinovirus infection in hospitalized young infants with acute
bronchiolitis.

Methods: Hospitalized children with acute bronchiolitis admitted to the Hospital Sdo Lucas/PUCRS between May
and September 2002 were selected prospectively. Nasopharyngeal samples were assayed for respiratory syncytial
virus, parainfluenza, influenza and adenovirus by immunofluorescence. For rhinovirus test a reverse transcription-
polymerase chain reaction for picornavirus was used, followed by hybridization with rhinovirus specific probes.

Results: Forty-five patients were selected for the study. The median age of the subjects studied was 2 months.
Positive samples for respiratory viruses were found in 35/45 (77.8%) subjects and 7/35 (20%) patients had dual
infection. Respiratory syncytial virus was detected in 33/35 (94%) cases. Rhinovirus was detected in 6/35 patients

ORIGINAL ARTICLE

(17%).

Conclusions: Rhinovirus was the second most common agent detected in nasal secretions from young infants

hospitalized with acute bronchiolitis.
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Introduction

Acute bronchiolitis (AB), the most common viral infection
of the lower airways of infants, is classically defined as the
first episode of wheezing. The etiologic agents most often
associated with this disease are the respiratory syncytial
virus (RSV), parainfluenza, influenza and adenovirus.
Respiratory syncytial virus is generally responsible for 60-
80% of AB cases during autumn and winter months.1-3 Over
the last decade, other viruses have also been associated
with this illness, including rhinovirus (RV), enterovirus,
metapneumovirus and, more recently, coronavirus.*-8
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Rhinovirus is known to be the most common cause of
upper airways infections in children.®-10 Furthermore, upper
airway infections by this virus have been associated with
episodes of asthma exacerbation in older children and
adults.11-12 Nevertheless, Papadopoulos et al.l3
demonstrated that RV may also cause lower airway infections.
Previous studies have demonstrated an association between
RV infection and wheezing in infants.#5:7,14,15 Despite this,
the prevalence of RV in young infants hospitalized because
of AB in particular has not been demonstrated.

In Brazil, epidemiological studies regarding the etiology
of AB have confirmed the results of studies in developed
countries.2:16 No prevalence studies of RV infection have
been undertaken with infants hospitalized for AB in Brazil.
In a longitudinal study of children in a day care center in
Salvador, Souza et al.l© demonstrated an elevated
prevalence of RV infection and a frequent association with
wheezing in infants from 2 to 6 months old. In addition to
this, Camara et al.14 demonstrated a 20% prevalence of RV
infection in children under 2 years old with wheezing seen
in an emergency room in Sao Paulo, Brazil.

Acute bronchiolitis is a disease that causes elevated
morbidity worldwide and is strongly associated with recurrent
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childhood wheezing.l” A better understanding of the
association between AB and recurrent wheezing in childhood
is essential for the prevention and treatment of the problem.
Similarly, the role played by the different respiratory viruses
that are responsible for AB in the development of asthma is
also unclear. Some studies have found an association
between infant wheezing caused by RSV and RV with the
development of asthma and atopic disease.18:19 Therefore,
the prevalence of RV infection in AB needs to be better
established in order to understand better its impact in terms
of public health. A study of the mechanisms by which it
possibly acts on the airways in early life may increase our
knowledge about recurrent childhood wheezing.

The aim of the present study is to determine the
prevalence of RV infection in young infants hospitalized for
AB in a university hospital in the Southern region of Brazil.
As a secondary objective, the characteristics of patients
with RV infection will be compared with those with RSV and
the frequency of recurrent wheezing will be analyzed over
a period of 12 months for the infants studied.

Methods
Sample selection

Infants younger than 6 months-old with AB who were
hospitalized in the Hospital Sdo Lucas of Pontificia
Universidade Catdlica do Rio Grande do Sul (PUCRS),
between May and September 2002, were selected. Acute
bronchiolitis was defined as the first episode of wheezing,
associated with signs and symptoms of acute viral infection
(coryza and coughing). Children were excluded if they had
a previous diagnosis of cystic fibrosis, congenital heart
disease , immunodeficiencies or chronic lung disease of
prematurity.

After the acute episode, patients were followed up at the
Pediatric Pulmonology clinic for 12 months. Data on clinical
progress was recorded during consultations. In order to
increase adherence to the follow-up appointments, contact
was made by telephone by a member of the team during
intervals between consultations. If wheezing was still present
at the first consultation, this was considered as part of the
initial acute episode. The diagnosis of recurrent wheezing
was defined as two or more further episodes of wheezing
after the first consultation.

This study was approved by the Ethics Committee from
Hospital Sdo0 Lucas of PUCRS. All of the parents or guardians
of the patients who participated had read and signed an
informed consent form.

Sample collection and processing

Nasopharyngeal aspirate was collected with an aspiration
probe number 6, introduced into the nasopharynx and
connected to a suction system and a collection bottle. All
samples were collected within 48 hours of hospital admission.
The probe was washed with 1.5 ml of saline after the
procedure. The material collected was then sent to the
laboratory for detection of respiratory viruses.
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Detection of respiratory viruses

Direct immunofluorescence (Chemicon, USA) was used
to test for RSV, parainfluenza, influenza and adenovirus.

Reverse transcription polymerase chain reaction (RT-
PCR) was used to detect RV with primers specific to the 5'-
untranslated region of the picornavirus genome. The resultant
amplicons were then tested for hybridization on microtitration
plates according to previously described methods.29

Statistical analysis

Qualitative variables were analyzed using the chi-square
test or Fisher’'s exact test. Quantitative variables were
analyzed using the t and Mann-Whitney tests. The level of
significance was 0.05.

Results

Forty-five infants hospitalized with AB diagnoses were
enrolled during the study period and their characteristics
are presented in Table 1. The median age of patients was
2 months. The majority of patients required oxygen
therapy (71%), with a short hospital stay duration (median:
2 days).

Table 1 - Characteristics of patients studied

Patients

(n = 45)
Age, months 2(1,2-3,6) *
Sex, male (%) 25 (56)
Race, caucasian (%) 29 (64,4)
Family history of atopic disease (%) 33 (73,3)
Smoking at home (%) 31 (68,9)
Oxygen therapy required (%) 32 (71,1)
Hospital stay, days 2(1-4,3) *
Mechanical ventilation (%) 5(11)

* Median (25th - 75th interquartile).

Samples were positive for respiratory viruses in 35/45
(77.8%) cases and more than one virus was detected in
7/35 (20%) samples. The frequencies of the respiratory
viruses investigated are shown in Table 2. Respiratory
syncytial virus was detected in 33/35 (94%) cases. Rhinovirus
was the second most frequent etiologic agent among the
patients studied (6/35 cases, 17%).

The characteristics of patients with RV and RSV infections
are shown in Table 3. There were no statistically significant
differences between the two groups in the variables studied.
Four of the infants with RV infection presented this infection
associated with RSV. The age of this subset was also similar
to the overall set of patients.

Thirty-three infants were followed up for 12 months.
There was a 26% loss of patients from the sample studied.
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Table 2 - Frequencies of the respiratory viruses in nasopharyn-
geal samples of children hospitalized with acute
bronchiolitis (n = 35)

Detected viruses
in nasopharyngeal
samples n (%)

Respiratory syncytial virus 33 (94.3)
Rhinovirus 6 (17.1)
Influenza 1(2.9)
Adenovirus 2 (5.7)
Parainfluenza 0

Table 3 - Characteristics of patients with rhinovirus and
respiratory syncytial virus in children hospitalized
with acute bronchiolitis

Rhinovirus Respiratory
syncytial virus
n==6 n=33
Age, months * 1.6 (1.2-2.7) 2.3(1-3.7)
Sex, male 4 16
Family history of atopic disease 4 23
Smoking at home 5 21
Oxygen therapy required 6 24
Mechanical ventilation 1 4

* Values in median (25-75% interquartile range).

Since the data from this exercise were purely descriptive,
this significant loss of patients during follow-up does not
result in limitations to the study from a statistical point of
view. Samples for virus testing were not collected at clinical
consultations. Twenty-four of this set (73%) exhibited
recurrent wheezing and three of the patients with RV
infection (two of whom also had an RSV infection) also
wheezed recurrently.

Discussion

For a number of years RV infection was only recognized
as a disease of the upper airways. During the last decade,
RV has been associated with exacerbations in pediatric and
adult asthma patients, and in patients with cystic fibrosis
and bronchopulmonary dysplasia.11:21-23 [t is essential for
understanding of physiopathological mechanisms of this
disease to answer the question of whether RV can cause AB
by establishing a lower airway infection or if it is associated
with the condition by indirect mechanisms. Papadopoulos et
al.13 demonstrated that RV is capable of causing lower
airway infection in healthy adults and those with asthma.

Previous studies have demonstrated that RV can be
found in the airways of wheezing infants, at prevalence
rates between 19-29%.4:5:7:15 In this study, RV was the
second most common agent detected in the respiratory
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secretions (17% of cases) of infants hospitalized for AB,
which is a frequency that is comparable with the studies
mentioned. Furthermore, we have demonstrated that RV
can be solely detected in infants with AB in the first months
of life, as can be observed by the ages of the patients studied
(median: 2 months of age). Souza et al., 10 in a longitudinal
study of children at a day care center in Salvador, identified
RV in 35% of cases with lower airway symptoms and no
fever, with RV being more prevalent than RSV. This results
might suggest that RV could be associated with clinical lower
airway conditions of lesser severity during the first years of
life, reinforcing the importance of studying RV infection in
obstructive bronchial diseases of childhood.

The patients were selected for this study by convenience,
and it is impossible to estimate the number of infants lost
to the study. Nevertheless, in the opinion of the authors, the
absence of this information does not alter the interpretation
of the results given the study design.

The possibility that RV may not be the pathogenic agent
of the AB episode cannot be ruled out by this study. A
previous study carried outin Brazil did not find any significant
association between RV infection and wheezing during the
first years of life.14 The detection of molecules from the RV
genome in respiratory secretions from these patients could
be explained by the virus persisting in the airways, suggesting
successive infections (viral shedding).> Nevertheless, this
has been considered the best method of detecting RV
infection and the absence of the more common AB viruses
in some patients favors this interpretation.

The detection of more than one virus (co-infection) in
episodes of childhood wheezing has been documented in
epidemiological studies in this group of patients.2:5:14,16 An
association of infections by RV and RSV in infants has been
demonstrated before.45:7:14 Indeed, Papadopoulos et al.>
found an association between the presence of both agents
with the severity of AB episodes. In this study we identified
this combination in 4/6 cases of RV infection, corroborating
the findings of Papadopoulos et al. However, the restricted
number of cases does not allow more detailed analyses of
the association with severity of AB episodes. In addition to
this, the absence of significant observed differences between
the characteristics of the infants with AB and RV and with
RSV alone should be interpreted with caution because of the
small number of patients studied.

The observation that a significant percentage of children
with AB exhibit recurrent wheezing during their first years
of life has been consistently demonstrated.1” In addition to
this, a relationship between atopic characteristics and the
presence of RV infection in childhood wheezing and also an
association between RV infection in wheezing infants and
the later development of asthma have been observed.15:19
This evidence, analyzed in conjunction with our results,
emphasizes the importance of investigating the relationship
between RV and AB, recurrent wheezing and the development
of asthma in future studies.

The reduced frequency in our sample of other etiologic
agents such as adenovirus and parainfluenza is comparable
with the reports of similar studies.12:16 The limited number
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of patients in the present study was probably the result of
the rigorous criteria used to define the acute episode as the
first in the child’s life and of the use of a single center, but
we believe that it is representative of the population of
infants who visit the emergency care rooms and hospital
infirmaries in the city of Porto Alegre.

As a conclusion, the results of this study indicate that RV
can be detected in isolation or in association with RSV in
infants hospitalized for AB in the first months of life.
Prospective, multicenter studies are needed to better
understand the role that RV plays as a cause of AB and its
impact on the development of asthma or recurrent wheezing
in childhood.
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