
 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract:  

 The purpose of study was to investigate the addition of frequently nebulised 3% hypertonic saline to the standard 

therapy of moderately ill infants hospitalized with typical viral bronchiolitis in a prospective randomized manner. 

Children attending the department of Paediatrics with moderately severe bronchiolitis during June 2011 - May 

2013.82children between1 month to 18 months of age. 

               Baseline demographic data collected at study entry included inclusion and exclusion criteria, age, gender, 

duration of illness before study, concomitant medications and other illnesses. Data was collected by taking interview of 

parents regarding complaints. Observation of findings and investigations were recorded. Clinical history and examination 

were done as per the case proforma. Assessment of patients with RDAI score and SaO2 readings by pulse oximeter were 

done within 12 hrs of admission (study entry) and at least two times daily till patient attained protocol defined discharge 

criterion. 

                Addition of 3 % hypertonic saline to standard therapy  in sample of children aged upto 18 months admitted as 

moderately ill viral bronchiolitis demonstrated efficacy in terms of reduction in length of stay compared to control group 

consisting of standard therapy only ( p < 0.05), without increasing cost of treatment or significant side effects. 

                The use of nebulised 3% hypertonic saline in addition to the standard therapy (i.e. nebulised salbutamol along 

with supportive therapy) in treating viral bronchiolitis in moderately ill hospitalized children upto age of 18 months 

reduces length of stay in hospital by half a day compared to those getting standard therapy alone 
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Introduction  

 Respiratory syncytial virus (RSV) is the 

most commonly isolated agent in 75% of children 

less than 2 years of age hospitalized for bronchiolitis 

[1-5] with a peak in infants aged 3-6 months [4]. 

        Among healthy, full term infants, 80% of 

hospitalizations occur in the first year of life and 

50% of hospitalizations occur in children 1-3 months 

of age. Less than 5% of hospitalizations occur in the 

first 30 days of life. Given that virtually all children 

become infected with RSV by age 2yrs and at least 

1% of these children develop bronchiolitis sufficient 

to require admission [6]. Acute bronchiolitis is 

characterised by bronchiolar obstruction with edema, 

mucus plugs and cellular debries rather than 

bronchospasm [6]. The virus spreads from the upper 

respiratory tract to the medium and small bronchi 

and bronchioles, causing epithelial necrosis and 

initiating an inflammatory response.                           

          The developing edema and exudate result in 

partial obstruction, which is most pronounced on 

expiration and leads to alveolar air trapping. 

Complete obstruction and absorption of the trapped 

air may lead to multiple areas of atelectasis
 
[7, 8]. 

The diagnosis of bronchiolitis is based on clinical 

presentation. Despite high prevalence and morbidity 

of bronchiolitis, therapy remains controversial. The 

primary treatment therefore, remains supportive, with 

administration of fluids and supplemental oxygen, 

observation and mechanical ventillatory support as 

needed.  

 Earlier studies have shown that patients 

treated with nebulised 3% saline had a significantly 

shorter mean length of hospital stay [9-12]. Hence 

this study was done to investigate the addition of 

frequently nebulised 3% hypertonic saline to the 

standard therapy of moderately ill infants 

hospitalized with typical viral bronchiolitis in a 

prospective randomized manner. The primary 

objective was to compare hospital length of stay 

(LOS) of these infants with that of control group of 

infants receiving standard therapy alone 

 

Materials And Methods 

 The study was conducted in Pediatric 

Department of Mamata General Hospital. Children 

with moderately severe bronchiolitis attending 

Pediatric OPD and admitted in Pediatric Department 

during the time period 1
st
 June 2011 to 31

st
 May 2013 

were included in the study, this is an prospective, 

randomized control study. This study was carried 

with the prior approval from the Institutional Ethics 

Committee, Mamata Medical College, Khammam. 

Study population: 

Children upto age of 18 months who were admitted 

to the hospital for the treatment of moderately severe 

viral bronchiolitis were eligible for the study. 

Inclusion criteria: 

           Selection of patients was made according to 

diagnostic criteria for acute bronchiolitis:  

1) History of a preceding viral upper respiratory 

infection,   

2) The presence of wheezing and/or crackles on chest 

auscultation                                                         Plus. 

An oxygen saturation (SaO2) of < 94% in room air 

Or                                                                                                                        
Significant respiratory distress as measured by a 

Respiratory Distress Assessment Instrument     

Exclusion criteria: 

1. Previous episode of wheezing, 

2. Chronic cardiopulmonary disease 

3. Immunodeficiency 

4. Critical illness requiring admission in intensive 

care unit 

5. The use of nebulised hypertonic saline within 

the previous 12 hours 

6. Premature birth (gestational age  <  34 weeks) 

SAMPLE SIZE: Total numbers of 82 children were 

included in the study. They were randomized into 

two groups i.e. study and control group each 

containing 41.                                                                    

Study methods: 

Data collection technique and tools 

           Baseline demographic data collected at study 

entry included inclusion and exclusion criteria, age, 

gender, duration of illness before study, concomitant 

medications and other illnesses. Data was collected 

by taking interview of parents regarding complaints. 

Observation of findings and investigations were 

recorded. 

 Clinical history and examination were done 

as per the case proforma. Assessment of  patients 

with RDAI score [13]
 
(Table 1) and Sao2 readings  

by pulse oximeter were  done within 12 hrs of 

admission (study entry) and at least two times daily 

till patient attained protocol defined discharge 

criterion. In brief, 6 separate assessments of 

retractions and auscultatory findings were made and 

assigned a numerical score; the sum of these scores 

provided the RDAI score ranging 0 to 17, with  
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Table 1: Respiratory Distress Assessment Instrument (RDAI) [13] 

Wheezing 0 1              2 3 4 Max 

Expiration None End 1/2 3/4 All 4 

Inspiration None Part All -- -- 2 

Location None Segmental Diffuse -- -- 2 

       

Retractions 0 1              2 3 4 Max 

Supraclavicular None Mild Moderate Marked -- 3 

Intercostal None Mild Moderate Marked -- 3 

Subcostal None Mild Moderate Marked -- 3 

Total                                                                                          17 

 

 

 

increasing score indicating increasing respiratory 

distress. 

 Oxygen saturation was measured using a 

pulse oximeter with the infant in a quiet state after 

breathing room air for at least 10 minutes.  

 Chest x ray and total WBC & differential 

counts were done as per physician’s guidelines to 

support the diagnosis of viral bronchiolitis. 

Determination of length of stay ( LOS) 

           LOS was defined as the time between study 

entry (within 12 hrs of admission to the hospital) and 

the time at which the patient reached the protocol 

defined discharge criterion. Protocol defined 

discharge criterion required both an RDAI score < 4 

and Sao2 of atleast 95% in room air for 4 hrs.  

Statistical analysis 

          Comparative analysis of baseline parameters of 

the two groups (Table 2) was done using chi square 

test to examine association between categorical 

variables and group, and independent sample‘ t ’ 

tests (Table 4) and  Levene’s test for equality of 

variance (Table 5) to assess the association between  

numerical variables and group. All the statistical 

analysis was done by using SSPS 12.0 version. 

Outcome of the study was assessed by comparing 

mean length of stay in days between two groups. 

 

Results 

                     

Table 2: baseline profile of patients enrolled in study 

 

Study 

group 

(HS+ST) 

(n = 41) 

Control 

group                     

(ST)  

(n = 41) 

P value 

Age (months) 
5.39  ±  

2.97 

6.44  ±  

3.21 
.131 

Less than 6 

months 
27 23 .346 

Sex 

Males 

Females 

 

27 

14 

 

25 

16 

 

.721 

.610 

Duration of 

illness 

before 

admission(days) 

4.10 ± 

1.44 

4.12 ± 

1.45 
.939 

Respiratory 

distress 

Clinical score 

7.78 ± 

1.31 

7.78 ± 

1.21 
1.0 

Sao2 % in room 

air 

95.05 ± 

2.56 

94.39 ± 

2.47 
.241 
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Table 3: Comparision of mean length of stay in days 

(LOS)  

 

Group Study Control 

N 41 41 

Mean 1.806 2.304 

SD 0.718 0.643 

‘t’ 2.713 

‘p’value 0.008   ( < 0.05) 

 

 The above table 2 shows that baseline 

parameters like age, sex, duration of illness before 

admission, SaO2% and clinical score at admission 

were comparable in two groups. (P> 0.05) 

 

               Patients in control group had mean length 

of stay 2.3 ± 0.64 days compared to 1.8 ± 0.71 days 

in study group (p < 0.05).  The Table 3 shows that, 

there is significant difference between study and 

control group. (P < 0.05). So there was on an average 

half a day reduction in length of stay in patients 

treated with 3% hypertonic saline in addition to 

standard therapy compared to those treated with 

standard therapy alone. 

 

Discussion 

         This study looked at the benefit of 3 % 

hypertonic saline as an add on therapy to nebulised 

salbutamol along with supportive therapy in the 

management of viral bronchiolitis. The results of this 

study revealed that nebulised 3 % hypertonic saline 

in the management of viral bronchiolitis in children 

upto 18 months of age is an effective adjuvant to the 

standard treatment. In our study an addition of 

nebulised 3 % hypertonic saline to the standard 

therapy reduces the length of stay by approximately 

half a day. 

          Earlier studies done, have demonstrated the 

efficacy of 3% hypertonic saline in viral 

bronchiolitis. Kuzik et al [13] showed a clinically 

relevant reduction (approximately 1 day) in the 

length of hospitalization in children with acute viral 

bronchiolitis treated with nebulized 3% hypertonic 

saline. Similarly, Mendelberg et al [14] demonstrated 

that nebulized 3% saline could produce a reduction 

of 0.8 days in the mean length of hospital stay. 

Results of our study were comparable to data from 

these studies.                                      

         The study population consisted of male 

predominance (63%), with mean age of 5 months 

which was comparable to other studies [14, 15]. The 

clinical scoring system i.e. RDAI score used in our 

study has been validated by other studies also [14, 

15].  

         Considering the fact that inhaled or parentral 

corticosteroids and ipratropium bromide have no 

evidence of benefit in treating bronchiolitis [16], in 

the present study, we used nebulised salbutamol in 

addition to supportive therapy as our standard 

therapy. Use of salbutamol can be justified by the 

facts that , it has been widely used in more than 80 %  

bronchiolitis  patients; with reduction in RDAI scores 

significantly more than placebo [16,17]. AAP 

guidelines supporting the usage of nebulised 

salbutamol in bronchiolitis [17]. 

          Given the possibility of acute bronchospasm 

induced by hypertonic saline in asthmatics and the 

difficulty in distinguishing between asthma and viral 

bronchiolitis in infants, it would seem reasonable to 

administer hypertonic saline in conjunction with 

bronchodilators to avoid any possible 

bronchoconstrictive effect (9). So it is advisable to 

co-administer it with hypertonic saline [14, 15]. 

           Mendelberg et. al [14] used 4 ml of it along 

with epinephrine three times a day. In contrast Kuzik 

et. al [15], used more frequent dosing of HS ( 9.1 ± 3 

inhalations / day ) , although the reduction to length 

of stay was not significant compared to study by 

Mendelberg et. al. [14], so in the present 3ml of 3% 

hypertonic saline nebulisations three times a day was 

used.   

         We monitored for adverse effects to 3 % HS by 

interviewing parents at least  two times daily. 3% 

hypertonic saline was well tolerated by infants in our 

study and there were no apparent adverse effects or 

worsening after treatment was noted. 

           Considering these facts use of 3% hypertonic 

saline can be safe, cost effective and has the potential 

of enormous economic benefit in developing 

countries like India with limited resources. Even half 

a day reduction in LOS as demonstrated in our study 

will substantially reduce hospital costs for 

bronchiolitis especially in public health care facilities 

          In summary, addition of 3 % hypertonic saline 

to standard therapy  in sample of children aged upto 

18 months admitted as moderately ill viral 

bronchiolitis demonstrated efficacy in terms of 

reduction in length of stay compared to control group 

consisting of standard therapy only ( p < 0.05), 

without increasing cost of treatment or significant 

side effects. 
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Table 4: Showing t –test of the various groups 

  

 Group N Mean Std. Deviation Std. Error Mean 

ARDAI 
Study group 41 7.78 1.314 .205 

Control group 41 7.78 1.215 .190 

LOS in days 
Study group 41 1.8063 .71802 .11214 

Control group 41 2.3049 .64351 .10050 

SaO2 
Study group 41 95.05 2.569 .401 

Control group 41 94.39 2.479 .387 

DOI Before 

Admission 

Study group 41 

41 

4.10 1.446 .226 

Control group 4.12 1.452 .227 

AGE in Months 
Study group 41 5.3976 2.97762 .46503 

Control group 41 6.4427 3.21717 .50244 

Less than 6 

months 

Study  group 27 3.4458 1.32689 .26022 

Control group 23 3.9213 1.54034 .32118 

 

Table 5: Showing independent sample test 

 

Conclusion 

 The use of nebulised 3% hypertonic saline in 

addition to the standard therapy (i.e. nebulised 

salbutamol along with supportive therapy) in treating 

viral bronchiolitis in moderately ill hospitalized 

children upto age of 18 months reduces length of stay 

in hospital by half a day compared to those getting 

standard therapy alone 

 

Source of Funding: Nil 

Source of Conflict: None 
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