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Abstract: Background: Nebulized hypertonic saline (3% NaCl) solution may reduce 
these pathological changes and decrease airway obstruction and there by improve 
bronchiolitis. Objective: To assess the Physical Findings and Clinical Improvement of 
Nebulized Hypertonic Saline Solution of Hospital Stay. Methodology: Randomized, 
double blind controlled trial. The study was conducted in the department of pediatrics, 
MAG Osmani Medical College Hospital, Sylhet, Bangladesh from January 2009 to 
December 2009. Ninety hospitalized children (mean  SD age, 11.112.3 months) with 
viral bronchiolitis received inhalation of (group-I), and 91 children with viral 
bronchiolitis received inhalation of salbutamol solution with normal saline (group-II). 
Results: There was improvement in both groups after inhalation of either hypertonic 
saline solution (Group-I) or salbutamol solution with normal saline (Group-II) on the 
first, second and third days after hospital admission. Head nodding and nasal flaring 
were reduced all the patient of both groups after second day of hospitalization and 
variables were not statistically significant (P> 0.05). Duration of hospitalization was 
3.611.51 days in group-I and 3.161.22 days in group-II and it was not statistically 
significant (p>0.05). Conclusion: The study concluded that 3% hypertonic saline 
nebulization significantly reduced clinical severity, length of hospital stay and duration 
of oxygen therapy in case of acute bronchiolitis in comparison to Group I and II. Both the 
modalities of treatment were found to have no adverse effect. Since hypertonic saline 
solution is cost effective than salbutamol solution and no significant adverse events 
observed, it can be used in children with acute bronchiolitis. 
Keywords: Physical Findings, Clinical Improvement, Nebulized Hypertonic Saline 
Solution. 
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INTRODUCTION 
Bronchiolitis is the most common lower 

respiratory tract infection in infants. Acute 
bronchiolitis is the most common lower respiratory 
tract infection in infants throughout the world and 
an outbreak of bronchiolitis occurred in the winter 

period of 2001-2002 [1] all over Bangladesh. Infants 
with acute bronchiolitis have higher rates of 
respiratory morbidity. It often occurs in epidemics 
and mostly in children <24 months, with a peak 
incidence in infants <6 mo. Globally the annual 
incidence in the first year of life is about 11 
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cases/100 children. It is a common reason for 
attendance and admission to hospital. It accounted 
for around 3% (1.9 million) of emergency 
department visits in children below two years of age 
between 1992 and 2000 in the USA. Virtually all 
children become infected with RSV within 2 years 
after birth [2], with 1% requiring hospitalization. 
Recurrent wheeze or asthma is long-term sequelae 
after an attack of RSV bronchiolitis [3, 4]. Nearly two 
thirds of the cost related to annual RSV epidemics is 
attributable to hospitalization [2, 5]. Therefore, 
therapies that reduce hospital days could potentially 
reduce health care expenditures. 
Pathophysiologically, bronchiolitis is an infection of 
the bronchiolar epithelium, with subsequent 
profound submucosal and adventitial edema, 
increased secretion of mucus, peribronchiolar 
mononuclear infiltration and epithelial cell necrosis. 
These changes obstruct flow in the small airways, 
leading to hyperinflation, atelectasis and wheezing 
[2, 6, 7]. The goals of care for hospitalized children 
with acute bronchiolitis is to ensure adequate fluid 

intake, to provide a suitable thermal environment in 
which oxygen consumption will be minimized, and 
to administer oxygen in order to maintain adequate 
gas exchange [6]. Hypertonic saline solution, by 
absorbing water from the sub mucosa, can 
theoretically reverse some of the submucosal and 
adventitial edema and decrease the thickness and 
dryness of the mucosal plaque inside the bronchiolar 
lumen. It has been shown to increase mucociliary 
transit time in various situations: in vitro, in normal 
subjects, in patients with cystic fibrosis, and in 
patients with Sinonasal diseases [8, 9]. So simply 
hypertonic saline solution nebulizations may 
improve clinical sign and symptoms and there by 
decrease hospital stay [10-12]. Thus it may be cost 
effective. The commonest practice in our country is 
to treat hospitalized babies with acute bronchiolitis 
by inhalation of salbutamol solution diluted with 
normal saline solution, which does not reduce 
hospital stay13. We hypothesized that simply 
hypertonic saline solution inhalations may improve 
acute viral bronchiolitis by reducing submucosal and 

adventitial edema osmotically and allow to treat the 
infections with better results reducing 
hospitalizations, getting the patient better quicker 
and reducing the use of hospital resources. So if only 
hypertonic saline solution nebulization can improve 
bronchiolitis, it will be cheaper. 
 

MATERIALS AND METHODS 
It was a randomized double blind controlled 

trial and was conducted in the inpatient department 
of Paediatrics at Sylhet MAG Osmani Medical College 
Hospital during February 2009 to December 2009. 
Ninety hospitalized children (mean  SD age, 
11.112.3 months) with viral bronchiolitis received 
inhalation of (group-I), and 91 children with viral 
bronchiolitis received inhalation of salbutamol 
solution with normal saline (group-II). All the 
admitted bronchiolitis patients were enrolled. 
Systemic random sampling were done and every 
second case satisfying the enrolment criteria were 
enrolled After randomization, the code number 
recorded in the questionnaire; and after 
intervention, daily follow up and monitoring 
recorded on the questionnaire.  

 
Hypertonic saline solution (x1) with 

hypertonic saline (x2) solution (0.05 ml/kg/dose) 
(total 3 ml) in nebulization group-1 was given 8 
hourly. The same amounts of normal saline (x6) 
with salbutamol solution (x5) (0.05 ml/kg/dose) 
nebulization were given in the control group (group-
II) in the same way. The standard treatments of 
acute bronchiolitis (humidified O2, correction of 
dehydration, fluid and nutrition, antibiotic) were 
given to both groups. 
 

RESULTS 
There was improvement in both groups 

after inhalation of either hypertonic saline solution 
(Group-I) or salbutamol solution with normal saline 
(Group-II) on the first, second and third days after 
hospital admission. 

 
Table-1: Age distribution of the patients. 

Age in month  Group I (n=90) Group II (n=91) P  value 
 n % n %  
1- 11 68 75.6 65 71.4  
12 - 24  22 24.4 26 28.6  
Mean±SD 11.1 ±12.3 9.3 ±6.1 0.190NS 
Range (min-max) (1.8 -74) (1 -24)  

NS= not significant 
P value reached from unpaired ‘t’ test 
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The age of the patient was ranging from 1-
24 months with mean age of 11.112.3 in group-I 
and age ranging from 1-24 months with mean age of 

9.36.1 in group-II. The mean age of the patient in 
both group-I&II were not vary statistically 
significant (p>0.05). 

 
Table-2: Distribution of patient according to Physical findings during admission. 

 Group-I (n=90) Group-II (n=91) P value 
 n % n %  
Nasal Flaring 15 16.7 10 11.0 0.268 NS 
Head nodding 25 27.8 21 23.1 0.467 NS 
Chest indrawing  90 100 91 100 0.828 NS 
Cyanosis  3 3.3 5 5.5 0.479 NS 
Wheeze 90 100.0 89 97.8 0.251 NS 

NS= not significant 
P value reached from chi square test 

 
Nasal flaring were 15 (16.7%) patient in 

group-I and 10 (11%) in group-II; head nodding 
were 25 (27.8) patient in group-I and 21 (23.1%) in 
group-II; chest indrawing were 81 (90%) in group-I 
and 81 (89%) in group-II; cyanosis were 3 (3.3%) in 

group-I and 5 (5.5%) in group-II. Wheeze were 90 
(100%) in group-I and 89 (97.8%) in group-II. The 
difference between the two groups in relation to 
physical findings during admission did not vary 
statistically significant (p>0.05).   

 
Table-3: Duration of hospital stay. 

 Group I 
(n=90) 
Mean±SD 

Group II 
(n=91) 
Mean±SD 

P value 

Outcome days 3.61±1.51 3.16±1.22 0.069NS 
 Range (min-max) (1-7) (1-7)  

NS= not significant 
P value reached from unpaired ‘t’ test 

Mean duration (days) of hospital stay in group-I were 3.611.51 and in group-II were 3.161.22. The difference 
between days of hospitalization in 2 groups did not vary statistically significant (p>0.05). 

 
Table-4: Comparison of clinical improvement after 72 hours of admission. 

Follow up (Symptoms) 
 

Group-I  
(n=90) 

Group-II (n=91) P  
value 

 n % n %  
Head nodding       
 Day-1 25 27.8 21 23.1  
 20 22.2 16 17.6 0.516NS 
 Day-2 14 15.6 12 13.2 0.519 NS 
 13 14.4 10 11.0 0.440 NS 
 Day-3 0 0.0 0 0.0 - 
 0 0.0 0 0.0 - 
Nasal Flaring      
 Day-1 15 16.7 10 11.0  
 9 10.0 5 5.5 0.466 NS 
 Day-2 0 0.0 0 0.0 - 
 0 0.0 0 0.0 - 
 Day-3 0 0.0 0 0.0 - 
Chest in drawing       
 Day-1 90 100.0 91 100.0  
 52 57.8 53 58.2 0.949 NS 
 Day-2 20 22.2 27 29.7 0.198 NS 
 13 14.4 16 17.6 0.688 NS 
 Day-3 13 14.4 11 12.1 0.036 S 
 9 10.0 4 4.4 0.107 NS 
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Wheeze      
 Day-1 90 100.0 91 100.0  
 72 80.0 81 89.0 0.036 S 
 Day-2 50 55.6 64 70.3 0.175 NS 
 33 36.7 39 42.9 0.578 NS 
 Day-3 21 23.3 23 25.3 0.685 NS 
 12 13.3 15 16.5 0.582 NS 

Note: 0.864, 0.174, 0.608 
S= significant, NS= not significant 

P value reached from chi square test 
 
Head nodding and nasal flaring were 

improved in 2 groups 100% after 48 hours; but 
there were no statistically significant variation (p> 
0.05) of clinical improvement between 2 groups. 
Chest in drawing improved statistically significant 
after 28 hours of nebulization in group-II (p<0.05) 
and wheeze also improved most of the patients after 
72 hours but it was significantly improved in group-I 
patient after 12 hours (p<0.0.5).  
 

Table-5: Distribution of clinical outcome 
 Group I  

(n=90) 
Group II  
(n=91) 

P  
value 

 n % n %  
Improved  90 100.0 91 100.0 1.000NS 
DORB 0 0.0 0 0.0 

NS=not significant 
P value reached from chi square test. 

All patients of group-I and group-II had improved by 
the treatment, which did not vary statistically 

significant (p>0.05) 
 

DISCUSSION 
The study included 182 bronchiolitis patient 

after fulfillment of inclusion criteria. Children were 
randomized in two groups by systemic random 
sampling and after randomization, in group-I was 91 
and in group-II were also 91 patients. But in group-I, 
after first dose of inhalation one patient deteriorated 
and it was excluded from the study. After 
randomization, Group-I patient taken nebulization of 
hypertonic saline solution and group-II patient taken 
nebulization of salbutamol solution with normal 
saline and after nebulization, clinical variables were 
recoded two times daily for 3 days for each patient 
separately in a preformed questionnaire. 
Bronchiolitis commonly affects children below 2 
years of age and all children become infected with 
RSV within 2 years after birth, with 1% requiring 
hospitalization 2. Males (68.9% in group-I and 68.1% 
in group-II) are more affected than female. Mean age 
of the patients in this study were 11.1 month (12.3 
SD) and 9.3 month (6.1SD) in group-I and II 
respectively. The clinical presentation of the patient 
in this study were cough, respiratory distress, fast 

breathing, chest in drawing and wheeze which were 
almost similar that observed by Kabir et al., [13]. All 
the patient of group-I&II were improved [14]. and 
this study demonstrated a significantly better 
improvement in clinical variables like head nodding, 
nasal flaring in both groups and the improvement in 
both groups were not statistically 
significant(p>0.05). Improvement of chest in 
drawing, and wheeze within 2days were statistically 
significant (p<0.05) but after 72 hours the 
improvement were not statistically significant 
(p>0.05) [15, 16]. No significant differences were 
demonstrated for the preinhalation clinical 
variables. The beneficial effect of any drug should be 
weighed against its side effects. The potential side 
effects, principally acute bronchospasm, remain a 
concern with nebulized hypertonic saline. This 
review included 90 children receiving 3% saline in 
repeated doses and no significant adverse events 
were reported. Similar observation were found by 
Wark and MC Donald [17] and others [18, 19] who 
found no reports of bronchospasm in 143 reviewed 
patients with relatively severe cystic fibrosis treated 
with hypertonic saline solution inhalations. Only one 
patient in group-I was deteriorated after 1st time 
inhalation of hypertonic saline solution and it was 
excluded from the study and referred to PICU for 
proper management. Our patient population 
included only hospitalized children <24 months old 
(mean age 11.1 12.3 in group-I, 9.3 6.1 in group-
II). The histological evidence of recovery reveals that 
complete restoration of ciliated epithelial cells 
requires 4-8 weeks in correlation with the common 
clinical findings of prolonged cough, wheezing, and 
altered pulmonary function [20]. On the one hand, 
ultrasonic nebulizers induce sputum more efficiently 
than compressor nebulizers. On the other hand, 
compressor nebulizers generate aerosols with 
smaller aerodynamic mass median diameter which 
may more easily reach smaller bronchi and 
bronchioles [14]. Further studies are required to 
compare the efficacy of nebulized hypertonic saline 
delivered by different nebulizers in infants with viral 
bronchiolitis. The delivery interval of nebulization in 
this study was 8 hours. The delivery interval of 
nebulized hypertonic saline was eight hours in 
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different trials [21, 22] but more frequent deliveries 
were administrated in one trial [23]. No significant 
difference was observed between the studies, 
regarding effect sizes of treatment with 3% saline 
inhalation delivered at different intervals, on the 
reduction of length of hospital stay. However, the 
optimal delivery intervals of nebulized hypertonic 
saline in infants with viral bronchiolitis still need to 
be established by further studies. 
 

CONCLUSION 
The study concluded that 3% hypertonic 

saline nebulization significantly reduced clinical 
severity, length of hospital stay and duration of 
oxygen therapy in case of acute bronchiolitis in 
comparison and Physical finding follow up. Both the 
modalities of treatment were found to have no 
adverse effect. Nebulized hypertonic saline solution 
had improved the symptoms and sign and reduced 
the duration of hospital stay. Since hypertonic saline 
solution is cost effective than salbutamol solution 
and no significant adverse events observed, it can be 
used in children with acute bronchiolitis.  
 

REFERENCES 
1. Kabir, A. R. M. L. (2002). Bronchiolitis: was there 

an epidemic? Bangladesh J Child Health, 26, (1/2), 
3-8. 

2. Hall, C. B. (2001). Respiratory syncytial virus 
and parainfluenza virus. New England journal of 
medicine, 344(25), 1917-1928. 

3. Parrott, R. H., Kim, H. W., Arrobio, J. O., Hodes, D. 
S., Murphy, B. R., Brandt, C. D., ... & Chanock, R. 
M. (1973). Epidemiology of respiratory syncytial 
virus infection in Washington, DC: II. Infection 
and disease with respect to age, immunologic 
status, race and sex. American Journal of 
Epidemiology, 98(4), 289-300. 

4. Pullan, C. R., & Hey, E. N. (1982). Wheezing, 
asthma, and pulmonary dysfunction 10 years 
after infection with respiratory syncytial virus in 
infancy. Br Med J (Clin Res Ed), 284(6330), 1665-
1669. 

5. Langley, J. M., Wang, E. E., Law, B. J., Stephens, D., 
Boucher, F. D., Dobson, S., ... & Robinson, J. L. 
(1997). Economic evaluation of respiratory 
syncytial virus infection in Canadian children: a 
Pediatric Investigators Collaborative Network 
on Infections in Canada (PICNIC) study. The 
Journal of pediatrics, 131(1), 113-117. 

6. Darville, T., & Yamauchi, T. (1998). Respiratory 
syncytial virus. Pediatr rev, 19, 55-61. 

7. Welliver, J. R., & Welliver, R. C. (1993). 
Bronchiolitis. Pediatr Rev, 14, 134-139. 

8. Wark, P. A. B., & McDonald, V. (2001). Nebulised 
hypertonic saline for cystic fibrosis (Cochrane 
Review). In: The Cochrane Library, 2. Oxford, UK: 

Update Software. 
9. Tomooka, L. T., Murphy, C., & Davidson, T. M. 

(2000). Clinical study and literature review of 
nasal irrigation. The Laryngoscope, 110(7), 
1189-1193. 

10. Robinson, M., Regnis, J. A., Bailey, D. L., King, M., 
Bautovich, G. J., & Bye, P. T. (1996). Effect of 
hypertonic saline, amiloride, and cough on 
mucociliary clearance in patients with cystic 
fibrosis. American journal of respiratory and 
critical care medicine, 153(5), 1503-1509. 

11. Zhang, L., Mendoza‐Sassi, R. A., Wainwright, C., & 
Klassen, T. P. (2017). Nebulised hypertonic 
saline solution for acute bronchiolitis in 
infants. Cochrane database of systematic reviews, 
(12). 

12. Cuomo, B., Cossettini, M., Saretta, F., Fasoli, L., 
Guerrera, T., & Canciani, M. (2007). Efficacy of 
hypertonic saline solution in infant with acute 
bronchiolitis. Eur Resp J, 30. 

13. Kabir, A. R. M. L., Amin, R., Morhhed, A. K. M. A., & 
Shirin, M. (2002). Bronchiolitis: An update on a 
recent epidemic. The Orion, 12, 9-10. 

14. Sarrell, E. M., Tal, G., Witzling, M., Someck, E., 
Houri, S., Cohen, H. A., & Mandelberg, A. (2002). 
Nebulized 3% hypertonic saline solution 
treatment in ambulatory children with viral 
bronchiolitis decreases 
symptoms. Chest, 122(6), 2015-2020. 

15. Kneyber, M. C., Moll, H. A., & de Groot, R. (2000). 
Treatment and prevention of respiratory 
syncytial virus infection. European journal of 
pediatrics, 159(6), 399-411. 

16. Flores, G., & Horwitz, R. I. (1997). Efficacy of β2-
agonists in bronchiolitis: a reappraisal and 
meta-analysis. Pediatrics, 100(2), 233-239.  

17. Wark, P. A. B., & McDonald, V. (2001). Nebulised 
hypertonic saline for cystic fibrosis (Cochrane 
Review). In: The Cochrane Library, 2. Oxford, UK: 
Update Software. 

18. Eng, P. A., Morton, J., Douglass, J. A., Riedler, J., 
Wilson, J., & Robertson, C. F. (1996). Short‐term 
efficacy of ultrasonically nebulized hypertonic 
saline in cystic fibrosis. Pediatric 
pulmonology, 21(2), 77-83. 

19. King, M., Dasgupta, B., Tomkiewicz, R. P., & 
Brown, N. E. (1997). Rheology of cystic fibrosis 
sputum after in vitro treatment with hypertonic 
saline alone and in combination with 
recombinant human deoxyribonuclease 
I. American journal of respiratory and critical 
care medicine, 156(1), 173-177. 

20. Swingler, G. H., Hussey, G. D., & Zwarenstein, M. 
(2000). Duration of illness in ambulatory 
children diagnosed with bronchiolitis. Archives 
of pediatrics & adolescent medicine, 154(10), 
997-1000. 

http://respiratory-research.com/sfx_links.asp?ui=rr183&bibl=B22


Mohammad Abul Khayer et al; Glob Acad J Med Sci; Vol-3, Iss- 5 (Sept-Oct, 2021): 164-169. 

© 2021: Global Academic Journal’s Research Consortium (GAJRC)                                                                                                           169 

 
 

21. Mandelberg, A., Tal, G., Witzling, M., Someck, E., 
Houri, S., Balin, A., & Priel, I. E. (2003). Nebulized 
3% hypertonic saline solution treatment in 
hospitalized infants with viral 
bronchiolitis. Chest, 123(2), 481-487. 

22. Kuzik, B. A., Al Qadhi, S. A., Kent, S., Flavin, M. P., 
Hopman, W., Hotte, S., & Gander, S. (2007). 
Nebulized hypertonic saline in the treatment of 

viral bronchiolitis in infants. The Journal of 
pediatrics, 151(3), 266-270. 

23. Usen, S., Weber, M., Mulholland, K., Jaffar, S., 
Oparaugo, A., Omosigho, C., ... & Greenwood, B. 
(1999). Clinical predictors of hypoxaemia in 
Gambian children with acute lower respiratory 
tract infection: prospective cohort 
study. Bmj, 318(7176), 86-91. 

 


