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ABSTRACT
One of the causes of infants’ hospitalizations is bronchiolitis, while different viral agents could be causative 

agents. As there is little information regarding the common agents of bronchiolitis in Iranian infants, we 
designed this study to determine which agents were responsible for hospitalization due to bronchiolitis 
among infants in an Iranian tertiary center. Two hundred and three infants with bronchiolitis who were 
hospitalized in Bahrami hospital were enrolled. Data regarding age, sex, duration of hospitalization, 
exposure to smoking, previous antibiotic usage and fever were collected for all enrolled cases. Throat sample 
by means of soap was collected and rapid test with immunochromatography (IC) test was performed. Rapid 
test was positive in 59 (29%) cases and three cases had concomitant infection with two viruses. The most 
common viral agent was RSV (Respiratory Syncytial Virus). Mean age was significantly lower in cases 
with RSV or RSV+ adenovirus infectious in comparison with other two groups (adenovirus or influenza 
only), while mean duration of hospitalization was significantly longer in RSV/RSV+ adenovirus group. 
RSV is the most common viral etiology of bronchiolitis in Iranian infants less than one year old, which is 
related with younger age and longer duration of hospitalization.
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INTRODUCTION

Bronchiolitis is one of the causes of 
emergency department visits and 
hospitalization for infants under the 
age of two (1, 2). One in nine infants 
develops bronchiolitis in the first year 

of life, which will result in hospitalization and 
increased mortality (3, 4). Clinical presentation 
depends on age, sex, immune response, previous 
history of bronchiolitis, environmental factors, 
and immune system response to infection (5). 
Inflammation, edema, airways epithelial cells 
necrosis, secretion of mucus, and bronchospasm 
are manifestations of bronchiolitis (6). Clinical 
manifestations mimic common cold, including 
runny nose, mild fever, and cough (7). The most 
common etiologic agent is the respiratory 
syncytial virus (RSV), which is severe and likely to 
involve the lower respiratory tract (8). Other 
agents, including parainfluenza virus, rhinovirus, 
adenovirus and influenza A and B, are less 
common than RSV (9). As there is little information 
regarding common agents of bronchiolitis in 
Iranian infants, we designed this study to 
determine which agents were responsible for 
hospitalization due to bronchiolitis among infants 
in an Iranian tertiary center. q

MATERIAL AND METHODS

This cross sectional study was conducted in 
Bahrami children hospital (affiliated to Tehran 

University of Medical Sciences) between January 
2015 and March 2017.

Inclusion criteria were age less than one year 
and final diagnosis of bronchiolitis, and exclusion 
criteria were diagnosis of asthma, sinusitis, otitis, 
reflux disease, pneumonia and congenital airway 
anomalies.

All parents were asked to fill informed consent 
forms before study entrance. The study was 
approved by the local ethics committee.

Data regarding age, sex, duration of 
hospitalization, exposure to smoking, previous 
antibiotic usage and fever were collected for all 
enrolled cases.

Throat sample by means of soap was collected 
and a rapid test based on immunochromatography 
(IC) was performed.

Data analysis was conducted with SPSS 
software version 22 (IBM, Chicago, IL, USA).

Data were presented as Mean± SD for con-
tinuous variables or frequencies for categorical 
variables. Chi square test with Fisher’s exact test 
were used for comparison of categorical vari-
ables. Independent sample t test was used to 
compare continuous variables. P value 0.05 was 
considered as significant. q

RESULTS

Two hundred and three cases were enrolled. 
Mean age was 5.6±3.1 months, 115 (56.7%) 

were males and 88 (43.3%) females (male to fe-
male ratio 1.3). Fever was present in 173 (85.2%) 
of all subjects and 22 (10.8%) had smoking expo-
sure at home. Seventy two cases (35.5%) re-
ceived antibiotics before hospitalization. The 
rapid test was positive in 59 (29%) cases and 
three cases had concomitant infection with two 
viruses. Frequencies of virus infections are sum-
marized in Table 1.

Age, frequency of fever, and duration of hospi-
talization were significantly different between rap-
id test positive and negative groups (Table 2).

Mean age was significantly lower in cases with 
RSV or RSV+ adenovirus infectious in compari-
son with other two groups, while mean duration 
of hospitalization was significantly longer in 
RSV/RSV+ adenovirus group (Table 3).

TABLE 2. Sex distribution in both groups

Positive 
test

Negative 
test P value

Age (months) 0.002 6±3.1 4.5±2.9
Sex
Female
Male

26 (44.1%)
33 (55.9%)

62 (43.1%)
82 (56.9%) 0.89

Exposure to cigarette 0.42 14 (9.7%) 8 (13.6%)
Fever 55 (93.2%) 0.04 118 (81.9%)
History of antibiotic usage 22 (37.3%) 0.72 50 (34.7%)
Duration of hospitalization 5.5±1.5 0.001 3.2±1.1

TABLE 1. Frequency of infection with different 
viruses

No (frequency) Positive rapid test

39 (66%) RSV
11 (18.6%) Adenovirus
3 (5%) RSV + adenovirus
6 (10%) Influenza
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Bronchiolitis is one of the main causes of hos-
pitalization and infant mortality, and factors such 
as young age of the mother, low birth weight, live 
birth order, low 5-min Apgar score were associ-
ated with bronchiolitis (10). The most common 
virus responsible for infant bronchiolitis is RSV in-
fection (10). It was reported that 50-80% of bron-
chiolitis related hospitalizations were due to 
RSV(10).

The results of the current study showed that 
the most frequent etiologic agents of bronchiolitis 
in enrolled infants were RSV and adenovirus. Fre-
quency of fever and duration of hospitalization 
were significantly higher in cases with positive 
rapid test. In this study,19% of all hospitalizations 
were due to RSV, which is in agreement with the 
report of Milani, who detected a RSV infection in 
19% of children with acute respiratory infection 
who were hospitalized in six pediatric hospitals 
(11). In the study of Uduman et al., 90% RSV of 
positive patients were infants (12). In their retro-
spective analysis, Janahi et al. found that at least 
one virus was responsible of bronchitis in 85% of 
enrolled cases, and RSV, followed by rhinovirus 
(RV) were the most common etiologic agents (13). 
This finding is in agreement with previous studies, 
which showed that RSV was the most common 
etiologic agent of bronchiolitis in children (14-16).

Our results showed that most RSV infections 
occurred in winter and autumn. The peak out-
break of RSV infection is in winter and RSV is re-
sponsible for most hospitalizations in winter and 
spring (17). Rivera-Sepulveda et al found that 
most RSV related hospitalizations occurred in 
September through December (18). In temperate 

countries, RSV mostly peaks during late fall and 
winter, while in tropical and semi-tropical re-
gions, RSV occurs throughout the year, especially 
in rainy season (19-21). Our results also showed 
that the mean age of patients with RSV/RSV+ ad-
enovirus infection was significantly lower than 
other two groups, while the mean duration of 
hospitalization stay was significantly longer in 
RSV/RSV+ adenovirus group. In Janahi et al.’s 
study, the duration of hospitalization was longer 
for cases with RSV infection (13). Other authors 
found that there was significant association be-
tween RSV genomic load and longer duration of 
hospitalization (22). In Garcia et al.’s study, the 
mean age of infants with RSV infection was 6.3 
months and that of non-RSV group eight months, 
whereas the median duration of hospitalization 
was three days in the RSV group and and two 
days in the non-RSV group (9). Similarly to previ-
ous studies, male subjects were more likely to 
have bronchiolitis than female ones, the male to 
female ratio being 1.3 in our study, while in Janahi 
et al.’s study it was almost 2, which was in agree-
ment with Gupta et al.’s findings (23). This could 
be due to narrower peripheral airways in male 
infants than female ones.

Bronchiolitis is one of the most common 
causes of hospitalization in infants under the age 
of two, which may be often triggered by bacteria, 
fungi and virus infection (13). It is a self limiting 
disease, and the rate of bronchiolitis related hos-
pitalization has been increasing lately (13). Child-
hood respiratory infection could be a predispos-
ing factor of chronic respiratory diseases.

TABLE 3. Age distribution in both groups

RSV/RSV+adenovirus
N= 42

Adenovirus
N=14

Influenza
N=6 P value

Age (months) 0.002 6.8±3.3 6.2±2.9 3.6±2.4
Sex
Female
Male

18 (42.9%)
24 (57.1%)

8 (57.1%)
6 (42.9%)

2 (33.3%)
4 (66.7%)

Exposure to cigarette 7 (16.7%) 1 (7.1%) 2 (33.3%) NS
Fever 40 (95.2%) 5 (85.7%) 6 (100%) NS
Time of hospitalization
Spring
Summer
Autumn
Winter

1 (2.4%)
1 (2.4%)
12 (28.6%)
28 (66.7%)

5 (35.7%)
2 (14.3%)
2 (14.3%)
5 (35.7%)

0
0
2 (33.3%)
6 (66.7%)

NS

History of antibiotic usage 28 (59.6%) 4 (28.6%) 2 (33.3%) NS
Duration of hospitalization 5.9±1.6 4.8±1.3 4.3±0.8 0.01
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RSV is the most frequent viral agent that ac-
counts for 50-90% of all cases (13). In a study 
conducted in Sweden, infants with bronchiolitis 
were followed up to ages 7 and 13, and asthma 
was found in 30% of all subjects at age 7 and in 
37% at age 13 (24).

So, proper management of bronchiolitis at 
younger age will be helpful in controlling future 
disease development.

The limitation of this study includes the fact 
that it was conducted in a tertiary hospital. Thus, 
larger multicentric studies are recommended. q

CONCLUSION

RSV is the most common viral etiology of 
bronchiolitis in Iranian infants less than one 

year old, which is related to younger age and 
longer duration of hospitalization. q
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