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ABSTRACT… Objectives: To compare mean length of hospital stay (LOHS) after treatment 
with nebulized hypertonic saline (HS) versus normal saline (NS) in hospitalized children with 
acute bronchiolitis (AB). Study Design: Randomized Control Trial. Setting: Department of 
Pediatric Medicine, The Children’s Hospital and Institute of the Child Health, Multan. Period: 
July 2018 to January 2019. Material & Methods: A total of 206 hospitalized children having 
AB were enrolled. Group A (n=103) was nebulized with 2 ml of 3 % HS while group B (n=103) 
was nebulized with 2 ml of 0.9% saline solution. Clinical severity score was calculated daily to 
monitor progress of patients. Patients were discharged from hospital with clinical severity score 
of 4 or less and length of hospital stay was noted. Results: Overall, mean age was 5.83±4.48 
months. Among 206 patients 139 (67.5%) were males and 67 (32.5%) females. Mean duration 
of disease was noted to be 3.57+2.2 days. In Group-A, mean LOHS was 36.29+18.4 hours in 
comparison to 39.15+16.1 hours in Group B (p-value = 0.2365). Conclusion: Nebulized HS 
3% and NS 0.9% were not found to have any significant advantage over each other in terms of 
LOHS among hospitalized children having acute bronchiolitis.
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INTRODUCTION
Respiratory infections are considered a serious 
set of diseases responsible for major proportion 
of mortality among children aged below 5 
years.1 Bronchiolitis is a frequent issue among 
children aged below 2 years and characterized 
as tachypnea, increased breathing after upper 
respiratory prodrome, nasal congestion as 
well as rhinorrhea and increased respiratory 
efforts.2 Acute bronchiolitis (AB) is described 
as inflammation of the bronchioles following an 
acute viral infection (AVI).3 Among infants, AB is 
the most common type of lower respiratory tract 
infection (LRTI). Course of bronchiolitis is self 
limiting among most children but some of them 
could also go on to have worst outcomes.4 Annual 
cost on hospitalized children for bronchiolitis 
surges around $500 million in the United States.5

Respiratory syncytial virus (RSV) is known to 
be the most common organism responsible for 

AB.6 RSV causes about 60 to 80% of bronchiolitis 
cases among infants and young children.7,8 
Metapneumovirus, parainfluenza virus, 
adenovirus and mycoplasma pneumoniae are 
some of the other most common organisms seen 
to have involved in AB.9

Use of bronchodilators, epinephrine, 
glucocorticoids as well as chest physiotherapy 
are some of the most frequent options adopted 
to treat AB but all have shown inconclusive or 
inappropriate results favoring good outcomes.10 

Supportive care like oxygen exchange along 
with maintenance of hydration are known to be 
the mainstay of bronchiolitis treatment.11 Some 
researchers have evaluated the effectiveness 
of nebulized hypertonic saline 3% in AB and 
suggested that it might be influential in the 
course of disease and might reduce the length 
of hospital stay (LOHS).12 Although variability 
exists but no significant effect of diagnostic tests, 
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types of treatment adopted in the emergency 
departments (EDs) or criteria for admissions have 
on the clinical outcome of AB among children.13

Not much literature exist comparing HS versus NS 
among hospitalized children with AB and to the 
best of our knowledge, there is lack of local data 
as well, so this study was planned to compare 
mean LOHS after treatment with nebulized 
hypertonic saline (HS) versus normal saline (NS) 
in hospitalized children with AB.

MATERIAL & METHODS
This randomized control trial was conducted 
at The Department of Pediatric Medicine, The 
children’s Hospital and The Institute of Child 
Health, Multan, from July 2019 to January 2020. 
Approval from the institutional Ethical committee 
was seeked and informed consent was sought 
from the parents or guardians of all the study 
participants.

A total of 206 children (103 in each group), aged 
2-24 months of either sex, having AB and onset 
of disease within last 5 days were enrolled. AB 
clinical severity scoring was done adopting Wang 
Score14 and children having score of 6 or more 
enrolled. Children having underlying broncho-
pulmonary dysplasia, chronic lung diseases (On 
history and medical records), neuromuscular 
abnormalities, immunodeficiency or congenital 
heart disease (on history and medical records), 
syndromic babies with dysmorphic clinical 
features or whose parents did not give consent of 
participation, were excluded.

In all hospitalized children, at the time of inclusion 
in study, baseline information like age, gender, 
vital signs (heart rate, respiratory rate, and 
temperature), disease duration along with clinical 
severity score were recorded. Study participants 
were randomly assigned to two groups (Group-A 
and Group-B, 103 children in each group) by 
sealed envelopes. Children in Group A were 
nebulized using 2 ml of 3% HS while in Group-B, 
2 ml of 0.9% saline solution was used. Each 
children was nebulized every 4 hours during 
treatment. These patients were closely monitored 
and clinical severity score was calculated daily 

to monitor progress of patients and to determine 
outcome in both cases. Patients were discharged 
from hospital which their clinical severity scores 
as 4 or less. All the study findings were recorded 
on a predesigned proforma.

Data was entered in SPSS version 20.0. Mean 
and standard deviation were calculated for 
quantitative variables like age and duration of 
illness while frequencies and percentages were 
noted for qualitative variables like gender and 
use of antibiotics. Chi square test was applied to 
compare baseline characteristics of qualitative 
variables while independent sample t test was 
used for quantitative variables in between both 
groups. Paired sample t test was applied to 
compare the hospital stay between both groups. 
P value < 0.05 was considered as significant.

RESULTS
Overall, mean age was 5.83±4.48 months. 
Among 206 patients 139 (67.5%) were males and 
67 (32.5%) females. Mean weight was 5.29+1.84 
kg while duration of disease was noted to be 
3.57+2.2 days. Table-I highlights the baseline 
characteristics of patients of both groups. No 
statistical difference was found in between both 
groups in terms of baseline characteristics 
(p-value > 0.05).

Overall, mean LOHS was noted to be 37.24+18.2 
hours. In Group-A, mean LOHS was 36.29+18.4 
hours in comparison to 39.15+16.1 hours in 
Group B but there was no statistical difference 
noted in between both the groups (p-value = 
0.2365). No adverse events related to studied 
drugs were reported by any of the parents or 
caregivers. Table-II

DISCUSSION
AB is known to be a contagious disease involving 
infants and commonly caused by viruses. Current 
treatment of AB comprises of different options 
like bronchodilators, corticosteroids, and antiviral 
medications but there is no consensus about the 
effectiveness of a standard set of drugs.
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We noted that overall mean age was 5.83±4.48 
months. Findings of a recent previous local study 
done by Salman MK et al12 noted that 71.1% of 
the infants in NS group and 78.9% of the infants 
in HS groups treated with AB were aged less 
than 6 months. Many other researchers have 
also found AB to be most prevalent in the 1st 6 
months of life.15-17 In the present study, 67.5% of 
the study participants with AB were male. Male 
predominance has been an obvious finding in 
the previous studies among infants with AB. Most 
authors reported male prevalence to be between 
60-72% in AB.15,16,18

In the present study, although in children 
nebulized with HS had shorter LOHS (36.29+18.4 
hours) compared to those nebulized with NS 
(39.15+16.1 hours) but the difference was not 
of statistical significance. Sarrell EM et al19 are 
considered the first researchers to conduct a 
research on nebulized 3% HS among children 
having viral bronchiolitis and found it to minimize 
the related symptoms. Zhang L et al20, in their 
meta-analysis of four randomized trials concluded 
that 3% HS (2ml in one study and 4ml in other 
three studies) reduced the LOS along with rapid 
betterment in severity scores among infants with 
AB.

The results of our study in terms of LOHS among 
both treatment groups are aligned with those of 
Chen YJ et al21 who, in a meta-analysis, noted no 
significant difference in terms of LOS between HS 
and NS groups. A study from Iran by Reisi M et22 
al also supported the results of our findings that 
there was no significant difference in between 

HS 3% and NS 0.9% in terms of LOHS among 
children having AB.

Florin TA et al23 in randomized clinical trial found 
NS to be more efficacious than HS among patients 
presenting with AB in the emergency department. 
Florin TA et al23 also endorsed that HS should not 
be adopted at acute care facilities. Sharma BS 
et al24 from India found no difference of LOHS 
or CSS among children having AB treated with 
nebulized HS 3% or NS 0.9%. 

Shorter LOHS as well as less hospitalization rates 
are known to indicate cost effectiveness. Many of 
the researchers that have reported shorter LOHS 
with either HS or NS have seen a difference of only 
few hours in between both the treatment groups 
which may not be clear indication of significant 
clinical outcomes. It is also important to note that 
natural history and pathophysiology of AB could 
be different with the involvement of different viral 
agents. Many of the trials are with comparatively 
lower sample sizes so studies involving multiple 
sets of populations and larger sample size will 
further establish the benefits of studied drugs 
in the future to further clarify the findings of the 
present study. 

CONCLUSION
Nebulized HS 3% and NS 0.9% were not found 
to have any significant advantage over each 
other in terms of length of hospital stay among 
hospitalized children having acute bronchiolitis. 
Further studies involving larger sample size are 
needed to verify the results of this study.

Baseline Characteristics Group-A (n=103) Group-B (n=103) P-Value
Gender Male 74 (70.9%) 65 (63.1%)

0.1807
Female 29 (29.1%) 38 (36.9%)

Age in Months (Mean+SD) 5.78+4.32 5.94+4.81 0.8019
Weight in Kg (Mean+SD) 5.24+1.92 5.39+1.86 0.5697
Duration of disease in Days (Mean+SD) 3.42+2.1 3.71+2.5 0.3684

Table-I. Baseline characteristics of study participants

Group-A Group-B P-Value
Length of Hospital Stay in Hours (Mean+SD) 36.29+18.4 39.15+16.1 0.2365

Table-II. Length of hospital stay (hours) in between both groups
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