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INTRODUCTION
Acute bronchiolitis is a highly prevalent disease in 

children and is most commonly caused due to viral in-
fections such as respiratory syncytial virus (RSV)1-3. The 
prevalence rate of acute bronchiolitis is about 11.6/100 
in children with age upto 1 year and 6/100 in children 
with age upto 2 years, with a mortality rate of 0.5 to 
1.5%4,5. It most commonly effects children in winter and 
spring seasons. Lack of breast feeding, low socioeco-
nomic status, malnutrition, exposure of child to tobacco 
smoking and positive history of asthma in family mem-
bers are considered as general risk factors that can pre-
dispose a child to acute bronchiolitis⁶. It is characterized 
by the presence of upper respiratory tract symptoms 
such as rhinorrhea and sneezing, followed by loss of 
appetite moderate to high-grade fever and respiratory 
distress occurs in severe cases7. Diagnosis is based on 
clinical presentation and there is no need for laboratory 
investigations.

There is still no definitive available treatment of acute 
bronchiolitis and most of the children did not respond 
to any treatment modality. Nebulization with normal sa-
line have been shown to be beneficial in these patients. 
Nebulization with hypertonic saline has been shown to 
be theoretically more beneficial as compared to the nor-
mal saline because it can absorb more water from the 
mucous plaques of bronchi and thus helps to decrease 
the symptoms of acute bronchiolitis. A recent systemic 
review has concluded that nebulization of hypertonic 
saline is associated with shorter hospital stay and rapid 
improvements in bronchiolitis severity symptoms⁸. On 
the other hand, some randomized trials have not found 
any significant effect of using hypertonic saline as com-
pared to normal saline for nebulization in children with 
bronchiolitis9,10. So there is still a discrepancy in avail-
able literature either hypertonic saline is beneficial or 
not. In this study, we compared the use of hypertonic 
saline with normal saline for nebulization in children 
who presented with acute bronchiolitis in pediatric unit.

ABSTRACT
Objective: To compare the use of 3.0% hypertonic saline versus 0.9% normal 
saline for nebulization in children who presented with acute bronchiolitis.

Methodology: We included 76 children having age less than 2 years who pre-
sented with acute bronchiolitis in Emergency Department of Nishtar Hospital, 
Multan, from September 2016 to April 2107. In group I patients, 0.9% normal 
saline was used for nebulization; and in group II patients 3.0% hypertonic sa-
line was used for nebulization. Nebulization was repeated after every 6 hours. 
Reduction in modified respiratory assessment (MRA) score after 48 hours and 
hospital stay were primary outcomes of study.

Results: In our study, most of children were in age group of <6 months. The 
MRA score after 48 hours of nebulization was 4.89 ±1.22 in normal saline group 
versus 3.34 ±1.05 in patients of hypertonic saline group (p value <0.001). Re-
duction in MRA score was more in hypertonic saline group as compared to 
normal saline group. Mean hospital stay was 4.47 ±1.03 days in normal saline 
group and 3.47 ±0.89 in hypertonic saline group (P value <0.001).

Conclusion: Hypertonic saline resulted in significant reductions in modified re-
spiratory assessment score (MRAS) and hospital stay as compared to normal 
saline in children with acute bronchiolitis.
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METHODOLOGY
We included 76 children having age less than 2 years 

who presented with acute bronchiolitis in Emergency 
Department of Nishtar Hospital, Multan. The duration 
of this study was from September 2016 to April 2107. 
This study was a randomized clinical trial in nature. Ap-
proval from institutional ethics committee was taken. 
Before accepting the patient for study, we took a writ-
ten consent from parents of each children. The sample 
size for this study was calculated by taking mean MRA 
score 1.0 ±1.1 after nebulization with hypertonic saline 
and 1.9 ±1.1 after nebulization with normal saline7, at 
power (1-β) =0.80 and α =0.05; the sample size was 24 
children in each group and we took 38 patients in each 
group.

Children were randomly allocated in to two group 
using draw randomization. Children having any con-
genital respiratory or cardiac anomaly and history of 
previous mechanical ventilatory support were excluded. 
Acute bronchiolitis was diagnosed if the child was pre-
sented with history of cough with/without fever, wheez-
ing on chest examination or with first episode of wheez-
ing.Information regarding, child’s age, breast feeding, 
duration of bronchiolitis, presence of any respiratory or 
cardiac anomaly, history of asthma in first-degree sib-

lings, smoking habits in home persons and prior use of 
medications for bronchiolitis were taken from the par-
ents of each patient. On admission, severity of acute 
bronchiolitis was determined using modified respirato-
ry assessment score (MRAS). The full details of MRAS 
are given in Table 1. In group I patients; 0.9% normal 
saline was used for nebulization and in group II pa-
tients 3.0% hypertonic saline was used for nebulization. 
Nebulization was repeated after every 6 hours until the 
discharge of the patient from the hospital. MRA score 
was noted after 48 hours of starting the nebulization. 
Reduction in MRA score and hospital stay were primary 
outcomes of study. 

All the patient’s variables were entered in SPSS soft-
ware V23. MRA score and hospital stay were compared 
using independent sample t-test between normal sa-
line and hypertonic saline groups. Baseline and after 48 
hours of nebulization, MRA score was also compared 
within the groups using paired sample statistics.

RESULTS
In our study, most of children were in age group of 

<6 months. There was no significant difference in gen-
der, family history, breastfeeding, parenteral smoking 
habit, duration of bronchiolitis and baseline MRA score 
in patients of normal saline group and hypertonic saline 

Table 2: Baseline characteristics of study patients

Characteristics Normal Saline 
Group (n=38)

Hypertonic Saline 
Group (n=38) P Value

Age (%)
<6 Months 27 (71.1) 30 (78.9)

0.696-12 Months 6 (15.8) 5 (13.2)
>12 Months 5 (13.2) 3 (7.9)

Gender (%)
Male 26 (68.4) 29 (76.3)

0.44
Female 12 (31.6) 9 (23.7)

Family History of Asthma (%) 6 (15.8) 5 (13.2) 0.74
Breast Feeding (%) 24 (63.2) 21 (55.3) 0.48
Parenteral Smoking (%) 19 (50.0) 17 (44.7) 0.65
Duration of Bronchiolitis (%) 2.7 ± 0.84 3.0 ± 0.9 0.29
Baseline MRAS 5.86 ± 1.59 6.13 ± 1.50 0.46

Table 1: Modified respiratory assessment score (MRAS)
Variable Score 0 Score 1 Score 2 Score 3
Respiratory Rate/ 
Minute Less than 40 40-60 60-70 More than 70

Accessory Muscles 
Usage No Use 1 Accessory Muscle 2 Accessory Muscles ≥3 Accessory Muscles

Cyanosis No Cyanosis Cyanosis during 
Crying

Cyanosis on Room 
Air

Cyanosed with Oxygen Or 
Cardio-Respiratory Arrest

Auscultatory 
Findings Normal Decreased Air Entry 

but no Rhonchi
Decreased Air Entry 

with Rhonchi Silent Chest
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Table 3: Comparison of clinical severity score and hospital stay

Variables Normal Saline Group
(n=38)

Hypertonic Saline 
Group (n=38) P Value

Hospital Stay (days) 4.47 ± 1.03 3.47 ± 0.89 <0.001

MRAS after 24 hours 4.89 ± 1.22 3.34 ± 1.05 <0.001

Table 4: Comparison of modified respiratory assessment score (MRAS) within groups

Treatment Groups Baseline MRA Score MRA Score after 
48 hours P Value

Normal Saline Group 5.86 ± 1.59 5.26 ± 1.32 <0.001

Hypertonic Saline Group 6.13 ± 1.50 3.34 ± 1.04 <0.001

group (Table 2). 

There was significant difference in the severity of 
MRA score after 48 hours of admission to hospital in 
patients of normal saline group and hypertonic saline 
group. The MRA score after 48 hours of nebulization 
was 4.89 ±1.22 in normal saline group versus 3.34 ±1.05 
in patients of hypertonic saline group (p value <0.001). 
Mean hospital stay was 4.47 ±1.03 days in normal saline 
group and 3.47 ±0.89 in hypertonic saline group (P val-
ue <0.001, Table 3).

We also did within group comparison of MRA score 
in normal saline and hypertonic saline groups. There 
was a significant reduction in mean MRA score in both 
normal saline and hypertonic saline groups but the re-
duction in MRA score was more in hypertonic saline 
group as compared normal saline group (Table 4).

DISCUSSION
In this study, we compared the hospital stay and 

MRA score in children who presented with acute bron-
chiolitis and was given normal saline or hypertonic sa-
line for nebulization. In our study, 75% patients (71.1% 
in normal saline and 78.9% in hypertonic saline group) 
were <6 months of age. In other studies, there were also 
higher number of patients in age group of <6 months 
with a reported prevalence rate of 66% to 80%7,11,12. In 
our study, there was male predominance with 72.4% 
frequency. Other authors have reported 60% to 72% 
prevalence rate of male population in their studies7,9,11. 

In our study, we found a significant statistical reduc-
tion in MRA score after nebulization, and MRA score 
after 48 hours of nebulization was 4.89 ±1.22 in normal 
saline (NS) group and 3.34 ±1.05 in hypertonic saline 
group (p value <0.001). Wu et al13 did not found any su-
perior effect of nebulization by using hypertonic saline, 
with a mean respiratory distress assessment instrument 
(RDSI) score of 5.32 ±3.14 in NS group and 4.88 ±2.95 
in hypertonic saline group. Al-bahadily et al11 also found 

contrary results as compared to our study and did not 
found any significant differences in clinical severity 
score in hypertonic versus normal saline groups.

Gupta et al⁷ also concluded that nebulization with 
hypertonic saline results in significant reduction in 
mean MRA score as compared to nebulization with nor-
mal saline. In their study, mean clinical severity score 
after 72 hours of treatment was 1.0 ±1.1 in hypertonic 
saline group and 1.9 ±1.1 in normal saline group.  In a 
review conducted by Baron et al14 it was concluded that 
use of hypertonic saline results in significant reduction 
in clinical severity of bronchiolitis and hospital stay as 
compared to normal saline and it also lessens the num-
ber of admissions due to bronchiolitis. Chen et al15 in a 
meta-analysis also found significant reductions in the 
severity and duration of hospitalization in patients who 
underwent nebulization by the use of hypertonic saline 
as compared to normal saline. Our results are consistent 
with the results of the review and meta-analysis reports.  

In our study we also found a lesser hospital stay pe-
riod in hypertonic saline group. The mean hospital stay 
in hypertonic saline group patients was 3.47 ±0.89 days 
versus 4.47 ±1.03 days in normal saline group patients. 
In analysis by Gupta et al⁷ mean hospital stay was lesser 
(3.4 ±1.7) days in hypertonic saline versus 3.7 ±1.9 days 
in normal saline group. Other analysis and meta-anal-
ysis also have found reduced period of hospital stay in 
hypertonic saline group of patients14,15. 

Zhang et al16 also found a shorter hospital stay by 
the use of hypertonic saline; these authors also con-
cluded that it also reduces 20% risk of hospitalization as 
compared to normal saline. However, Florin et al17 in a 
randomized trial concluded that nebulization with nor-
mal saline is more effective as compared to hypertonic 
saline in patients of acute bronchiolitis in emergency 
departments and hypertonic saline should not be used 
in primary acute care settings. These results are contrary 
to many published clinical and meta-analysis trial and 
reports. 
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.. CONCLUSION

Hypertonic saline resulted in significant reductions 
in modified respiratory assessment score (MRAS) and 
hospital stay as compared to normal saline in children 
with acute bronchiolitis.
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