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INTRODUCTION 

Respiratory tract infections are one of the most common 

diseases among children and are responsible for nearly 

one-sixth of all deaths in children.
[1]

 The respiratory tract 

infections in children can be either acute or 

chronic/recurrent in nature. Of the two, recurrent 

infections more commonly affect the upper respiratory 

tract
[1]

 while acute infections are predominated by lower 

respiratory tract infections (LRTI) that comprise nearly 

80-85% of respiratory tract infections among 

children123. The term LRTI is used to cover all those 

infections of respiratory tract that occur below the level 

of the larynx and include bronchiolitis, bronchitis, 

tracheitis, and bronchopneumonia.
[1]

 Respiratory tract 

infections account for one-third to half of the pediatric 

outpatient visits and 20%-30% of the pediatric hospital 

admissions.
[1]

 The most common clinical presentation of 

these infections includes “cough, oropharyngeal 
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ABSTRACT 

Introduction: Respiratory tract infections are one of the most common causes of illness among children and are 

responsible for nearly one-sixth of all deaths in children. The term LRTI is used to cover all those infections of 

respiratory tract that occur below the level of the larynx and include bronchiolitis, bronchitis, tracheitis, and 

bronchopneumonia. Acute bronchiolitis is one of the most common lower respiratory tract infections in infants and 

young children and generally has an underlying viral etiology. RSV is recognized as the most common viral 

pathogen. Objective of our study is to compare efficacy among 0.9% saline nebulization and 3% saline by 

monitoring the length of hospital stay and recording clinical severity score. Methods: Over the period of two years, 

Infants and young children aged (1-24 months) with diagnosis of acute bronchiolitis in Department of Paediatrics, 

after obtaining informed and written consent from the parents detailed history, clinical assessment and clinical 

severity scoring (Wang et al) was done. “All eligible infants and young children were randomized in consecutive 

manner and were divided into 2 subgroups and assigned to receive nebulization either with 4ml of 0.9% saline or 

3% saline through conventional nebulizer with tight-fitting mask connected to a source pressurized oxygen set to a 

flow rate of 7L/min. Nebulization was continued till the nebulization chamber was empty”. Hospitalized infants 

and young children were clinically assessed by clinical severity scoring (Wang et al)
Error! Bookmark not defined.

 and 

length of hospital stay was noted. Discharge criteria included “orally feeding well, no need for oxygen 

supplementation and intravenous fluids, clinical severity score<3, absence of accessory muscle use or tachypnea 

and oxygen saturation >92% in room air”. Data so collected was fed into computer using MS-Excel 2013 software. 

The data was compared between the two study groups using IBM Statistical Package for Social Sciences (IBM 

Inc., 2012). Chi square test was used for categorical data, Independent samples „t‟-test was used for parametric data 

and Mann-Whitney U test was used for non-parametric data. Results: Out of the 110 children enrolled in the study, 

a total of 55 (50%) were allocated to Group 1 and were nebulized with 0.9% saline while remaining 55 (50%) were 

allocated to Group 2 and were nebulized with3% saline. Statistically, there was no significant difference between 

two groups in proportion of patients achieving clinical severity score <3 at different follow-up intervals (p>0.05). 

The median duration was 3 days in both the groups and there was no significant difference between two groups 

with respect to duration of hospital stay (p>0.05) Conclusions: On the basis of the findings of the present study it 

could be concluded that in patients presenting with mild to moderate severity of acute bronchiolitis both 0.9% as 

well as 3% saline nebulization were equally effective and use of 0.9% saline nebulization did not result in 

reduction of time taken for symptomatic recovery and duration of hospital stay.  
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hyperemia, nasal discharge and signs like retraction, 

extended expiratory time, tachypnea, and wheezing or 

crackles on auscultation. Some of the common risk 

factors for LRTI in children include exposure to second-

hand smoke, low socioeconomic status, sex, preterm 

birth, iron deficiency and day-care attendance”234. 

Acute bronchiolitis is one of the most common lower 

respiratory tract infections in infants and young children 

and generally has an underlying viral etiology. RSV is 

recognized as the most common viral pathogen. It is 

believed that nearly all the children experience an RSV 

infection upto two years of age3. Among the children 

affected by it, almost 40% develop LRTI. The objective 

of our study is to compare efficacy among 0.9% saline 

nebulization and 3% saline by monitoring the length of 

hospital stay and recording clinical severity score. 

Standardised treatment protocol of acute bronchiolitis is 

only supportive treatment (i.e) mucosal clearance by 

hypertonic saline. In our study by comparing the efficacy 

and reduction of burden of disease (length of hospital 

stay) of hypertonic saline with normal saline gives 

standardization of treatment with normal saline for 

mucosal clearance, as it is cost effective and with no/less 

side effects.  

 

METHODS 

Sample size was calculated based on the prevalence 

(total estimated sample size (n): 110 A Group(0.9% 

saline group): n=55 B Group(3% saline group): n=55 ). 

Study was registered under CTRI as soon as after the 

ethical clearance (IEC no: AVMC/IEC2019/71) and 

conducted in our hospital (department of paediatrics) 

Hospitalised infants and young children in AVMC&H 

with acute bronchiolitis meeting the inclusion criteria 

were taken under the study. This primary group was 

randomised in consecutive manner by lot method into 

two subgroups for intervention convenience and assigned 

to receive nebulization either with 4ml of 0.9% saline or 

3% saline through conventional nebulizer with tight-

fitting mask connected to a source pressurized oxygen 

set to a flow rate of 7L/min. Nebulization was continued 

till the nebulization chamber was empty”. Hospitalized 

infants and young children were clinically assessed by 

clinical severity scoring (Wang et al) and length of 

hospital stay was noted. Discharge criteria included 

“orally feeding well, no need for oxygen 

supplementation and intravenous fluids, clinical severity 

score<3, absence of accessory muscle use or tachypnea 

and oxygen saturation >92% in room air”. 

 

Inclusion Criteria  
1. Hospitalized infants and young children (1 to 24 

months) 

2. First episode of respiratory distress associated with 

wheezing  

3. Clinical severity score >3  

 

Exclusion Criteria 

1. History of two or more episodes of respiratory 

distress in past 

2. Family history of asthma 

3. Associated cardiopulmonary disease viz., congenital 

heart disease, cystic lung disease, etc 

4. Preterm birth or history of mechanical ventilation in 

neonatal period 

5. Patients with clinical signs of bacterial infection  

6. Critically ill Infants and young children (1 to 24 

months) suggesting severe acute 

bronchiolitis/incipient respiratory failure  

 

Study Design 

Randomized-controlled trial. 

 

RESULTS 

Data so collected was fed into computer using MS-Excel 

2013 software. The data was compared between the two 

study groups using IBM Statistical Package for Social 

Sciences (IBM Inc., 2012). Chi square test was used for 

categorical data, Independent samples „t‟-test was used 

for parametric data and Mann-Whitney U test was used 

for non-parametric data. 

 

Comparison of Demographic Profile of Patients in two study groups. 

SN Characteristic Group 1 (n=55) Group 2 (n=55) Statistical significance 

1. Mean age±SD (Range) in months 
7.44±5.63  

(1.0-24.0) 

8.71±6.05  

(1.0-24.0) 
t=1.141; p=0.256 

2. 

Gender 

Male 

Female 

 

33 (60.0%) 

22 (40.0%) 

 

33 (60.0%) 

22 (40.0%) 

 


2
=0; p=1 

3. 

Socioeconomic status    

Upper middle 0 (0%) 3 (5.5%) 


2
=4.157; p=0.245 

Lower middle 18 (32.7%) 14 (25.5%) 

Upper lower 18 (32.7%) 22 (40.0%) 

Lower 19 (34.5%) 16 (29.1%) 

 

Age of patients ranged from 1 to 24 months in both the 

groups. Mean age of patients was 7.44±5.63 months in 

Group 1 and 8.71±6.05 months in Group 2. Though the 

mean age of patients was higher in Group 1 as compared 

to that in Group 2 yet this difference was not significant 

statistically (p=0.256). 
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Distribution of cases in two groups according to mode of delivery. 

SN Characteristic 
Group 1 (n=55) Group 2 (n=55) 

No. % No. % 

1. LSCS 29 52.7 32 58.2 

2. NVD 26 47.3 23 41.8 


2
=0.331; p=0.565 

 

Majority of patients in both the groups were born 

through caesarean section. Though proportion of 

vaginally delivered children was higher in Group 1 

(47.3%) as compared to that in Group 2 (41.8%) yet this 

difference was not significant statistically (p=0.565) 

 

Distribution of cases in two groups according to presenting signs and symptoms. 

SN Signs and symptoms 
Group 1 (n=55) Group 2 (n=55) Statistical significance 

No. % No. % 
2 ‘p’ 

1. Fast breathing 55 100 55 100 - - 

2. Noisy breathing 2 3.6 6 10.9 2.157 0.142 

3. Feeding/ breathing difficulty 18 32.7 23 41.8 0.972 0.324 

 

 
Fig. 01: Distribution of cases in two groups according to presenting signs and symptoms. 

 

All the patients in both the groups presented with fast 

breathing. Presentation with noisy breathing was more 

common in Group 2 (10.9%) than in Group 1 (3.6%) but 

this difference was not significant statistically (p=0.142). 

Feeding/breathing difficulty was reported in 18 (32.7%) 

of Group 1 and 23 (41.8%) of Group 2 patients. 

Statistically, this difference was not significant (p=0.324) 

 

Contact and social history 

SN History 
Group 1 (n=55) Group 2 (n=55) Statistical significance 

No. % No. % 
2 ‘p’ 

1. H/o TB contact 6 10.9 11 20.0 1.739 0.187 

2. 

Social history and 

secondary exposure to 

tobacco and pets 

31 56.4 36 65.5 0.955 0.329 

 

Tuberculosis contact history was seen in 6 (10.9%) of 

Group 1 and 11 (20%) of Group 2 patients (p=0.187). 

History of Secondary exposure to tobacco and pets was 

positive in 31 (56.4%) of Group 1 and 36 (65.5%) of 

Group 2 patients. Statistically, there was no significant 

difference between two groups with respect to contact 

and social history (p>0.05). 
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Comparison of Vital parameters between two study groups. 

SN Parameter 
Group 1 (n=55) Group 2 (n=55) Statistical significance 

Mean SD Mean SD ‘t’
 

‘p’ 

1. Pulse rate (bpm) 127.69 16.34 124.64 18.43 1.221 0.225 

2. Respiratory rate (/min) 59.44 7.11 61.15 8.15 1.172 0.244 

3. Oxygen saturation (SpO2) (%) 97.82 1.02 97.56 1.08 1.268 0.208 

 

In Group 1 mean pulse rate, respiratory rate and oxygen 

saturation values were 127.69±16.34 bpm, 

59.44±7.11/min and 97.82±1.02% respectively whereas 

in Group 2 the corresponding values were 124.64±18.43 

bpm, 61.15±8.15/min and 97.56±1.08% respectively. 

Statistically, there was no significant difference between 

two groups with respect to any of these vital parameters 

(p>0.05) 

 

Distribution of cases in two groups according to general status at presentation. 

SN Status 
Group 1 (n=55) Group 2 (n=55) Statistical significance 

No. % No. % 
2 ‘p’ 

1. Febrile 11 20.0 13 23.6 0.213 0.644 

2. Nasal flaring 3 5.5 8 14.5 2.525 0.112 

3. Decreased expiratory time 3 5.5 4 7.3 0.153 0.696 

4. Retractions 55 100 55 100 - - 

5. Decreased breath sounds 3 5.5 4 7.3 0.153 0.696 

6. Wheezing 55 100 55 100 - - 

7. Crackles 0 0 0 0 - - 

8. Signs of bacterial infection 0 0 0 0 - - 

 

 
Fig. 02: Distribution of cases in two groups according to general status at presentation. 

 

All the cases in both the groups presented with 

retractions and wheezing.  

 

Among other features, in Group 1, there were 11 (22%) 

patients were febrile, 3 (5.5%) had nasal flaring, 3 

(5.5%) each had decreased expiratory time and decreased 

breath sounds respectively. In Group 2, 13 (23.6%) 

patients were febrile, 8 (14.5%) had nasal flaring, 4 

(7.3%) each had decreased expiratory time and decreased 

breath sounds respectively. None of the patients in either 

of two groups had crackles or signs of bacterial infection. 

No statistically significant difference was observed 

between two groups for any of these features (p>0.05) 

 

At baseline (day 1 before nebulization) in both the 

groups all the patients had Clinical severity score >3. 

 

Following nebulization clinical severity score >3 was 

seen in 92.7%, 58.2%, 26.2%, 0% and 0% patients 

respectively in Group 1 on days 1, 2, 3, 4 and 5 as 

compared to 96.4%, 65.5%, 34.8%, 7.4% and 0% 

patients respectively on the corresponding follow-up 

intervals in Group 2.  

 

Statistically, there was no significant difference between 

two groups in proportion of patients achieving clinical 

severity score >3 at different follow-up intervals 

(p>0.05). 
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Comparison of Duration of hospital stay (days) 

 
Fig. 03: Kaplan Meier Survival Curve for Hospital Stay and Discharge pattern. 

 

Duration of hospital stay ranged from 2 to 5 days in both 

the groups. Mean duration was 3.11±0.81 days in Group 

1 as compared to 3.44±0.86 days in Group 2. The median 

duration was 3 days in both the groups. Statistically, 

there was no significant difference between two groups 

with respect to duration of hospital stay (p>0.05) 

 

DISCUSSION 

Acute bronchiolitis is one of the most common cause of 

hospitalization among children, particularly in 

infanthood and early childhood. It may often be 

accompanied with prematurity, low birth weight, 

congenital lung abnormality, chronic lung disease, 

congenital heart disease and immunodeficiency Nearly 4 

to 5% of babies born at term and from 10 to 100% of 

those born preterm need PICU admission for acute 

bronchiolitis with mechanical ventilation need ranging 

from 1 to 100%. Acute bronchiolitis is a cause of high 

concern and is responsible for a heavy burden of 

associated morbidity and mortality. 

 

There are studies that report hypertonic saline to be 

comparable to normal saline as in the present study. 

However, majority of these studies find it to be more 

effective in terms of faster recovery in clinical severity 

and/or shorter duration of hospital stay. One of the 

reasons for discrepancies in the outcome of various study 

could be owing to difference in clinical severity of 

enrolled patients. In the present study, we have included 

children with mild to moderate severity of bronchiolitis 

only compared to some other studies that have reported a 

better performance of 3% hypertonic saline as compared 

to 0.9% saline had included moderate to severe or severe 

patients only. It might be possible that at lesser severity 

the efficacy of hypertonic saline could not be elucidated 

properly as in the present study. 

  

In view of the divided evidence reporting a better 

efficacy, equal efficacy or poor efficacy of hypertonic 

saline nebulization and a possible risk of mild adverse 

effects, the use of hypertonic saline nebulization for 

management of acute bronchiolitis in children should be 

done in caution. There is requirement of more clinical 

evidence in multiple centres on a larger sample size to 

settle this issue. Further studies to corroborate the 

findings of the present study should be carried out.  

 

CONCLUSIONS 
On the basis of the findings of the present study it could 

be concluded that in patients presenting with mild to 

moderate severity of acute bronchiolitis both 0.9% as 

well as 3% saline nebulization were equally effective and 

use of 0.9% saline nebulization did not result in 

reduction of time taken for symptomatic recovery and 

duration of hospital stay. Further studies with change in 

concentration of normal saline to assess the safety and 

efficacy of normal saline nebulization are recommended.  

 

LIMITATIONS 
Following are some of the limitations of the present 

study, Small sample size, absence of patients with severe 

grade of bronchiolitis, absence of other outcomes of 

interest such as readmission rate and comparison of only 

3% hypertonic saline with 0.9% saline. 
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