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ABSTRACT 
 

Bronchiolitis is one of the most common respiratory infections in infants and young children 
predominantly caused by Respiratory syncytial virus. Most children have mild diseases, however 
bronchiolitis has also been well linked to severe morbidities and mortalities.  Even though bronchiolitis 
is well recognized for many years, there are still very few therapeutic strategies available beyond 
supportive management.  Furthermore, many controversies still exist regarding the best therapeutic 
management in bronchiolitis leading to numerous published clinical guidelines and research in this 
area.  Management can be divided into pharmacological and supportive therapy.  Evidence suggests 
that the current management of bronchiolitis is purely supportive consisting of oxygen supplementation 
and maintaining good hydration and nutritional support.  With regards to pharmacological therapy, 
neither bronchodilators nor corticosteroids have significant efficacy in the treatment of bronchiolitis.  
However, some suggest that Epinephrine and nebulized 3% saline showed some benefit only in short-
term outcome.  Current recommendation also supports the use of Palivizumab as prophylaxis in 
certain group of infants and young children. 
Keywords:  Bronchiolitis, Respiratory syncytial virus, nebulized epinephrine, nebulized 3% saline,  

 

INTRODUCTION 
 

Bronchiolitis is one of the most common causes of 
serious lower respiratory tract infection in ininfants

1
.  

Respiratory syncytialvirus (RSV) is the most common 
organism

2
. This organism is responsible for about 

60–85% cases of bronchiolitis
3
. Other organisms 

includemetapneumovirus
4
 parainfluenza virus, 

Adenovirus, Mycoplasma pneumoniaehave been 
associated with bronchiolitis. Bronchiolitis is 
characterized by acute inflammation, edema and 
necrosis of the epithelial cells lining the small 
airways, and increased mucus production

5
. The 

infectious process can produce symptoms like 
rhinorrhea, fever, cough, wheezing, respiratory 
distress, apnea, and hypoxemia. 

Most children with bronchiolitis have mild 
disease and are managed at home with support from 
primary care providers alone

3
. Children with more 

severe symptoms nonetheless account for the 
majority of hospital admissions in the first 12 months 
of life and some will need ventilator support

6
. 

Children with pre-existing risk factors, such as 
prematurity, bronchopulmonary dysplasia, cystic  
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fibrosis, congenital heart disease, structural or 
functional airway abnormalities, down syndrome, 
neuromuscular syndromes or immunodeficiency are 
at greater risk of more severe bronchiolitis as well as 
hospitalization and mortality

7
. 

Management: Even though bronchiolitis has been 
recognized by many years, still few therapeutic 
strategies are available beyond supportive ones and 
still many controversies exist regarding the best 
therapeutic management.  

In 2006, the American Academy of Pediatrics 
(AAP) published a treatment guideline for 
bronchiolitis that remains the standard of care today

1
. 

Although use of the AAP’s 2006 treatment guideline 
for bronchiolitis has demonstrated a significant 
reduction in the utilization of diagnostic and 
therapeutic resources, standardizing the treatment 
requires changing provider behavior, which is still a 
challenge

5
. 

Some clinicians believe the AAP guideline does 
not reflect routine practice, and implementation of the 
guideline remains highly variable. Provider treatment 
preference, rather than evidence-based practice, 
continues to be common. Management can be 
divided into pharmacological and supportive therapy: 
 
PHARMACOLOGICAL THERAPY 
 

Epinephrine: The combined α&β adrenergic 
properties of epinephrine are related to its potentially 
greater vasoconstrictor effects and the reduction of 
edema. Epinephrine appears to have the greatest 
short term benefits than the other bronchodilators.  It 
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provides better short-term improvement in the clinical 
score than placebo or albuterol, particularly in the first 
24 hours. The risk of admission on first day is 
reduced significantly but has no effect on length of 
hospital stay

8
. 

Recent studies indicate that nebulized 
adrenaline can be effective in reducing the 
hospitalization rate among children presenting to 
Emergency Department, but it has no benefit in terms 
of reducing a patient’s hospital stay

7
. 

Steroid therapy: Systemic and inhaled steroids have 
found to give no benefit in terms of reducing the 
hospitalization rates or hospital stays, or as regards 
patients’ short- and long-term prognosis. Neither the 
duration of hospitalization nor the severity of 
symptoms is improved by inhaled or systemic 
corticosteroids [8].In addition, inhaled steroids given 
during the acute phase of bronchiolitis have no effect 
in preventing post-bronchiolitis wheezing

9
. 

Among inpatients, there was no benefit for the 
length of stay (LOS) for inpatients; however, there 
were significant differences between groups, favoring 
glucocorticoids for clinical scores at earlier points in 
time: three to six hours and 6 to 12 hours after 
admission

10
. 

Fernandez et al. compared the efficacy and 
safety of systemic and inhaled glucocorticoids (ICS) 
versus a placebo or another intervention. Among 
outpatients, glucocorticoids did not significantly 
reduce outpatient admissions at days 1 and 7 when 
compared to a placebo

11
. 

Combined epinephrine and corticosteroid 
therapy: Nebulized epinephrine combined with 
corticosteroids seems to be effective to reduce 
hospital admission within 7 days of a visit to the 
Emergency Department

12,13
.  

The available data on the effectiveness of 
combining adrenaline with high doses of 
dexamethasone cannot support the routine use of 
this treatment option and only further studies could 
clarify its real efficacy and long-term effects. The 
American Academy of Pediatrics (AAP) 2006 
guideline reports that neither bronchodilators nor 
corticosteroids have significant efficacy in the 
treatment of bronchiolitis, which is supported by the 
current literature

14,15
. 

Salbutamol: The place of nebulized bronchodilators 
in treatment of bronchiolitis is controversial. Some 
authors reported that bronchodilators were as 
effective as an oral placebo in the management of 
bronchiolitis, while others found it safe and effective 
in relieving the respiratory distress of young 
infants

16,17
. 

Recent systematic reviews
18,12

 confirmed that 
inhaled beta2-agonists are not useful in the treatment 
of bronchiolitis, thus supporting the AAP guidelines

7
. 

A Cochrane review of bronchodilators for 
bronchiolitis revealed that they provide small, short-
term improvements in clinical scores.  So, before 
making the decision to use bronchodilators for this 
small benefit, the costs and adverse effects of these 
agents should be considered

19
. 

The effects of bronchodilators (mainly nebulized 
albuterol) vs. placebo in infants were assessed by 
Gadomski & Scribani

14
. In 11 inpatient of random 

controlled trials (RCTs) and in 10 outpatient RCTs, 
the SpO2 (primary outcome) did not improve with 
bronchodilators. . The use of bronchodilators did not 
reduce the rate of hospitalization for outpatients, nor 
reduce the duration of hospitalization for inpatients

10
. 

Antibiotics: The effectiveness of antibiotics for 
bronchiolitis in children <2 years of age was 
evaluated by Spurling et al

20
. Five RCTs were 

included. The primary outcomes included time to 
resolution of signs or symptoms. One RCT found no 
significant differences between the ampicillin and 
placebo for length of illness. Two RCTs providing 
adequate data for hospital LOS showed no difference 
between macrolides and control. Two RCTs 
randomized children for IV ampicillin, oral 
erythromycin, and control, and found no differences 
for most symptom measurements (e.g., wheeze, 
shortness of breath, oxygen saturation, not smiling 
socially, fever & cough. 
Ribavirin (Antiviral therapy): Antiviral drugs have 
no benefits in acute bronchiolitis

21
. No differences in 

long term pulmonary function or in incidence of 
recurrent wheezing following RSV infection were 
associated with the use of ribavirin

10
. 

Its use is not routinely recommended by current 
guidelines.  According to a recent Cochrane review

22
 

there are insufficient data to provide reliable 
estimates on its effects in bronchiolitis. Given 
uncertainty about its effectiveness and the lack of 
data on its safety, this treatment option might be 
considered only for children with severe disease, or 
underlying conditions that predispose them to more 
severe presentation, such as immunodeficiency, 
chronic lung disease or complicated congenital heart 
disease (including pulmonary hypertension)

1
. 

Palivizumab: Palivizumab, the humanized 
monoclonal antibody, is capable of neutralizing RSV 
and has proved to be effective in reducing 
hospitalization rates relating to RSV infections

23,24,25
. 

The current recommendations of the American 
Academy of Pediatrics (AAP) for the management of 
bronchiolitis identify specific groups of children (<6-
month-old preterm babies and <2-year-old preterm 
babies with BPD, children with significant congenital 
heart diseases featuring hemodynamic alterations, 
Children with cystic fibrosis and immunodeficiencies) 
found to be benefit from prophylaxis with palivizumab 
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and the minimal number of doses needed for an 
effective protection

1,26
. 

Prophylaxis to the whole population of children 
less than 24 months of age is impractical as it will be 
very costly

3
.  

Supportive therapy: Oxygen therapy, Nebulization 
with hypertonic saline, feeding and hydration, minimal 
handling and nasal suctioning are the important 
supportive cares. 
Oxygen therapy: Oxygen supplementation remains 
the mainstay of treatment for bronchiolitis. Oxygen is 
administered via a heated humidified high flow nasal 
cannula (HFNC) has recently been introduced in 
clinical practice and is widely accepted even outside 
the intensive care setting as it has been proved to be 
a well-tolerated, non-invasive form of respiratory 
support

27,28,29
. 

The HFNC is thought to improve ventilator 
status by preventing mucus dryness and improving 
mucociliary clearance and delivering a continuous 
positive airway pressure, which helps to keep the 
alveoli patent, improves the ventilation perfusion 
mismatch, and prevents micro atelectasis

3
. In the UK, 

supplemental oxygen therapy is usually administered 
for oxygen saturations of less than 95% in air, 
whereas the American Academy of Pediatrics 
recommends its use only if oxygen saturations fall 
persistently below90% in previously healthy infants

30
.  

Hypertonicsaline: Nebulized 3% hypertonic saline is 
believed to improve airway hydration through 
osmosis (it causes water to move from the 
interstitium into the airway thereby decreasing 
interstitial edema mucosal viscosity), resulting to 
improvement in mucociliary clearance of airway 
secretions and effectively reduces the hospitalization 
stay among infants with non-severe acute viral 
bronchiolitis. It appears efficacious and safe if 
combined with a bronchodilator, and it improves 
clinical severit

31,32,33
 score in outpatient and inpatient 

population
34

. 
Nebulized Hypertonic saline (HS) treatment 

significantly decreases the duration and rate of 
hospitalization compared with nebulized normal 
saline (NS). Furthermore, nebulized hypertonic saline 
treatment had a beneficial effect in reducing the 
clinical severity (CS) score of acute bronchiolitis in 
Infants post-treatment

35
. 

Frequently inhaled Hypertonic Saline (HS) 
relieved symptoms and signs faster than Normal 
Saline (NS), and also shortened length of hospital 
stay (LOS) significantly for infants with moderate to 
severe bronchiolitis, without apparent adverse 
effects

30
. 

A Cochrane systematic review published in 2013 
included 11 trials of 3% saline compared with NS, 6 
of which examined length of hospital stay (LOS). The 

meta-analysis found that nebulized HTS decreased 
LOS in infants with bronchiolitis by 1.15 days

34
. 

Due to the efficacy and cost-effectiveness of the 
treatment, nebulizedHS should be considered in 
clinical practice for the treatment of acute 
bronchiolitis in infants. Further randomized controlled 
trials (RCT)s are warranted to address the optimal 
treatment regimen of nebulized HS in infants with 
acute bronchiolitis

32
. 

Inpatients and outpatients (but not those 
patients in the ED setting) treated with nebulized 3% 
saline, compared to those treated with nebulized 
0.9% saline, had a significantly shorter mean hospital 
LOS-primary outcome and lower post-inhalation 
clinical score during the first 3 days of treatment

10
. 

Mist-steam and chest physiotherapy: Mist-steam 
and chest physiotherapy appear to have no role in 
treating bronchiolitis

3
. Roque´ I Figuls et al. 

determined the efficacy of chest physiotherapy (CPT) 
in infants (<24 months of age) as a main objective, 
and the efficacy of different techniques of CPT (i.e., 
vibration & percussion and passive forced exhalation) 
as secondary objective

36
. Nine RCTs were included, 

comparing CPT vs. no intervention; five trials 
evaluated vibration & percussion techniques and four 
trials evaluated passive expiratory techniques. No 
significant differences in the severity of diseases 
were observed and results were negative for both 
types of CPT.  
Nutrition and hydration: Fluid administration is an 
important intervention in children with bronchiolitis, 
whose ability to feed properly is impaired by fever, 
tachypnea, moderate or severe respiratory distress, 
bouts of cough and upper respiratory secretions. For 
mild cases, feeding more frequently in smaller 
amounts is better tolerated and breastfeeding should 
not be suspended. For moderate and severe cases, 
nutrition and hydration can be maintained either by 
intravenous fluid administration or by nasogastric 
tube feeding

37
.These two approaches have no 

significant differences in terms of the length of 
hospital stay or transfers to intensive care, but the 
nasogastric tube is easier to insert

38
. Nasogastric 

feeding has also proved to be safe
3
. 

Surfactant: Exogenous surfactant administration 
appears to favorably change the hemodynamics of 
the lungs and may be a potentially promising therapy 
for severe bronchiolitis. Administration of exogenous 
surfactant among children may decrease the duration 
of mechanical ventilation and duration of ICU stay 
and had favorable effects on oxygenation and CO2 
elimination at 24 hours

39
. 

General prevention: It is important not to forget that, 
although RSV accounts for the majority of cases, it is 
not the only virus implicated in bronchiolitis. General 
preventive majors are essential to reduce the 
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incidence of acute bronchiolitis. Health education to 
the parents & the caregivers is still an important 
intervention for general prevention. Frequently 
washing hands and stethoscopes, and 
decontamination with alcoholic solutions, cleaning 
firm surfaces with water and disinfectant, and 
avoiding any sharing of contaminated objects

7
, 

avoidance of exposing children to passive smoking
40

, 
and breastfeeding have proved very effective for 
protecting the infants and children against lower 
respiratory tract infections & in particular the 
RSVinfection

41
. Use of gloves, aprons or gowns 

(during direct contact with the patients), isolation of 
the confirmed cases are also the important 
preventive measures for RSV infection

42
. 

 

DISCUSSION  
 

The American Academy of Pediatrics (AAP) 
recommended in their evidence-based practice 
management guideline (published in 2006) that 
inhaled bronchodilators can be only used when there 
is a positive documented clinical response. They also 
recommended that corticosteroid should not be used 
routinely and antibiotics can be used in case of a 
coexisting bacterial infection

43
. Recently, two studies 

designed to determine the impact of this AAP 
guideline were published. In the post-guidelines 
period, fewer children received a trial of racemic 
epinephrine or albuterol, physicians more often 
discontinued albuterol when it was documented as 
ineffective, and the use of corticosteroid in children 
without a history of reactive airway disease or asthma 
dropped

44
. 

The review of 20 SRCTs,  (up to June 2014) 
showed that  only epinephrine (for outpatients), 
nebulized 3% saline (for inpatients) and exogenous 
surfactant  (small trials in ventilated children) had 
some small benefit  mainly in short-term outcomes  
as was  described  previously

10
. 

The American Academy of Pediatrics (AAP) guideline  

2014 recommended administering nebulized  

hypertonic  saline only for inpatients but not to 

administer salbutamol, epinephrine or systemic 

corticosteroids for infants  and children  with  

bronchiolitis
45

. 

 

CONCLUSION 
 

The most suitable treatment for bronchiolitis is still 
debated. CPG shows improved results which consist 
of supportive therapy but still there is lacking on its 
implementation and the commitment from the 
provider. 
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