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Abstract

Objective: To compare the outcome in terms of mean time to disappearance of cough, wheezing, crackles and length of
hospital stay in patients treated with sodium chloride 3% with sodium chloride 0.9% as nebulisation diluent in children for
suffering from bronchiolitis.

Methods: The prospective study was conducted at the Department of Paediatric Medicine Sheikh Zayed Hospital, Lahore,
Pakistan, from November 2014 to April 2015, and comprised children aged between 6 weeks and 24 months having
bronchiolitis. Group A received 3% sodium chloride and Group B received 0.9% of the same solution. Duration of cough,
wheezing, crackles and duration of stay at hospital were compared between the groups. Data was analysed using SPSS 17.
Results: Of the 100 patients, there were 50(50%) in Group A with a mean age of 7.17+4.46 months, and as many in Group
B with a mean age of 6.6+3.74 months. Overall, there were 55(55%) boys and 45(45%) girls. Mean cough and wheezing
remission time as well as length of hospital stay was significantly different between the groups (p<0.05).

Conclusion: In children having bronchiolitis, 3% saline as nebuliser solution was found to be more effective than 0.9% saline

solution.
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Introduction

Respiratory syncytial virus is commonly responsible for
causing bronchiolitis in paediatric patients aged <1 year.
Infants aged <3 years are more prone to having
complications related to disease nature. Premature babies,
chronic lung disease, heart defects, overcrowding and
exposing the baby to smoke are well-established risk
factors complicating the disease.! Supportive measures,
including hydration, oxygenation and continuing feed, are
the mainstay of treatment.2 Research has enumerated
variation in results regarding investigation, management,
admission to hospital and duration of time spent in hospital
in patients of bronchiolitis, and, hence, there is room for
improvement in disease management.3 Adrenaline,
bronchodilators, corticosteroids, anti-cholinergic, anti-
bacterial, physical therapy for lung and pulmonary
surfactant have been components of intervention so far.
Precise and specific treatment of bronchiolitis is under
debate among experts and is not supported by recent
inconclusive data.#

Many studies are in favour of beneficial effects of
hypertonic 3% saline for the treatment of bronchiolitis as
it increases the clearance of mucus> by breaking the ionic
bonds in the mucus, decreasing the thickness and elastic
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nature of the mucus. It also rehydrates mucus secretion
through water-flow and stimulates by releasing
prostaglandin.6 Further, theoretically, it is helpful for
reducing bronchial wall oedema. It is economical in the
way of shorter hospital stay and low cost of treatment.”

There is no local data, but international data shows
conflicting results to show which of the diluents is better.
Cochrane meta-analysis comprising 28 trials reported 14%
less hospitalisation with hypertonic saline, and the hospital
stay was 10 hours shorter with hypertonic saline.” One
study reported less time for stay in hospital with 3% sodium
chloride (NaCl) solution.8 Howeever, two studies2? while
comparing hypertonic saline and normal saline both with
salbutamol showed no significant benefit. The current
study was planned to compare the outcome in terms of
mean time to disappearance of cough, wheezing, crackles
and length of hospital stay in paediatric bronchiolitis
patients treated with NaCl 3% and NaCl 0.9%.

Patients and methods

The prospective study was conducted at the Department
of Paediatrics, Sheikh Zayed Hospital, Lahore, Pakistan,
from November 2014 to April 2015.

After approval from the institutional ethics review
committee, the sample size was calculated at 95%
confidence interval (Cl), 80% power of test with an
expected duration of hospital stay taken from literature.10
The smaple was raised from among the in-patients using
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consecutive convenient sampling method. Those included
were bronchiolitis patients with age between 6 weeks and
24 months of either gender. Those excluded were children
having any underlying cardiovascular disease by history
and medical record, prior history of wheezing, history of
eczema, allergies of the respiratory tract, including asthma
and rhinitis, hypoxia with oxygen saturation (SpO,) <85%
without oxygenation by pulse oximetry, deterioration in
consciousness, Glasgow Coma Scale (GCS) <15/15, use of
bronchodilators within the preceding four hours, use of
corticosteroids therapy within the preceding 48 hours,
consolidation of lungs on X-ray chest and family history of
asthma, atopy.

No randomisation was done. After informed consent was
taken from each child’s parent in the local language, the
subjects were divided into Group A 3% NaCl nebulisation
and Group 2 0.9% NaCl nebulisation. Nebulization was
done by 2ml of the diluent in addition to salbutamol 2.5mg
after every four hours. Nebulisations were supported with
oxygen inhalation at 6-8 litre per min. Treatment was
provided till the patient was allowed to go home.

Data was noted in a predesigned proforma That included
name, age, gender and address of the patient. Weight,
height and SpO, by pulse oximeter were measured. Data
regarding manifestations of the disease, including cough,
rhonchi, crepitations and duration of hospital stay, the
Wang clinical score'! were observed and documented by
fully trained registrars on duty every 8 hours, which was
later converted to days from first nebulisation to the order
of discharge in round on disappearance of all the signs and
symptoms of bronchiolitis.

Time to disappearance of symptoms and length of hospital
stay were also recorded.

Data was analysed using SPSS 17. Qualitative data, like
gender, was expressed as frequencies and percentages.
Age, weight, height, time to disappearance of symptoms
and stay in hospital were expressed mean and standard
deviation (SD). The difference in terms of hospital stay and
duration of disappearance of symptoms was analyzed
using independent t-test. Pearson Chi square test was used
when needed. P<0.05 was taken as significant.

Results

Of the 100 patients, there were 50(50%) in Group A with a
mean age of 7.17+4.46 months, and as many in Group B
with a mean age of 6.6+£3.74 months. Overall, there were
55(55%) boys and 45(45%) girls (Table 1).

In Group B, mean time of disappearance of wheeze was
2.9+0.8 days and it was 2.47+07 days in Group A. Mean
duration of disappearance of crackles was 3.34+1 days in
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Table-1: Baseline characteristics.

Variables 0.9% saline group 3% saline group p-value
(n=50) (n=50)

Age (months) 0-6 30(60%) 25(50%) 0.256
6-12 17(34%) 17(34%)
>12 3(6%) 8(16%)
Mean+SD 6.6+3.74 7.17+4.46

Gender Male 27(54%) 28(56%) 0.841
Female 23(46%) 22(44%)

Gestation Preterm 10(20%) 14(28%) 0.349
Term 40(80%) 36(72%)

Weight(kg) <5Sthpercentile ~ 11(22%) 18(36%) 0.516
>5th percentile ~ 39(78%) 32(64%)
Mean £SD 6.67£2.52 7.04£3.24

Height (cm) <5th percentile 5(10%) 10(20%) 0.965
>5th percentile ~ 45(90%) 40(80%)
Mean £SD 66.30+6.25 66.36%7.25

Oxygen saturation 93.18+3.46 94.40+3.49 0.079

cm: Centimetre, kg: Kilograms, SD: Standard deviation

Table-2: Results of disappearance of symptoms and time period of stay in hospital in
both groups.

Variables 0.9% saline group 3% saline group p-value

2.47%0.72 0.006
3.1£0.79 0.206

Disappearance of wheeze(mean days) 2.9+0.8 1
Disappearance of crackle (mean days) 3.34+1.07

Disappearance of cough( mean days) ~ 5.0+0.78 4.2+0.77 0.000
Time period for hospital stay 6.12+0.90 5.04+0.92 0.000
Age <6m 6.26+0.86 5+0.95 0.000
Age>6m 5.9+0.91 5+0.91 0.002
Male 6.15+0.81 4.89+0.87 0.000
Female 6.09+0.99 5.23+0.97 0.005
Preterm 6.10+0.94 5.11+1.06 0.000
Term 6+0.66 4.8+0.66 0.000
Weight < 5th percentile 6.36+0.67 5.5+0.924 0.012
Weight >5th percentile 6.05+0.94 4.78+0.832 0.000
Height <5th percentile 6.4+0.54 5.10+0.56 0.001
Height >5th percentile 6.09+0.925 5.03+1.04 0.000
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Figure:: Line graph showing percentage of infants remaining in hospital in both
groups.
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Table-3: Stratification of time for stay in hospital in 3% saline in terms of different

variables.

Time for hospital stay in terms of: p-value

Age <6 months 5.08+0.95 0.763
>6months 5+0.91

Gender Male 4.89+0.87 0.208
Female 5.23+0.97

Gestationage  Preterm 5.11+1.06 0.389
Term 4.86+0.66

Weight <5th percentile 5.5+0.924 0.007
>5th percentile 4.78+0.832

Height <5th percentile 5.140.568 0.821
>5th percentile 5.03+1.04

Group Band it was 3.1+£0.8 in Group A. Cough disappeared
in 5.0+0.8 days in Group B and in 4.2+0.8 days in Group A.
Mean hospital stay was 6.12+0.9 days in Group B and it was
5.04+0.92 days in Group A. The time spent for stay in
hospital was significantly shorter in Group A compared to
Group B (p<0.05) (Figure). Significant difference was also
noted in mean time for hospital stay in relation to age,
gender, gestational age, weight and height between the
groups (p<0.05) (Table 2).

Effectiveness of 3% NaCl saline was not significant for
various variables (Table 3).

Discussion

Nebulisations with bronchodilators and normal saline have
been widely used in the treatment of bronchiolitis. Studies
have documented varying degree of success using
terbutaline, salbutamol and adrenaline. Recent studies
have observed better response in terms of decrease in the
duration of symptoms and time for stay in hospital using
3% NaCl with normal saline.2

It has been documented that although hypertonic saline
decreased the number of admissions to hospital (28.9%),
the duration of hospital stay and assessment score for
respiratory distress were unaffected when compared with
normal saline’3 which is in contrast with the current study.
Similarly, another study in Istanbul revealed contradictory
results showing unremarkable differences between the
study groups regarding disease management and hospital
stay (p>0.05)."4 Two other studies'>16 reported no
noticeable difference between the two nebulisation
groups.

A Cochrane review concluded that patients who received
nebulisation with 3% NaCl solution spent 10 hours less in
hospital compared to the group receiving normal saline
nebulisation.” Another database revealed less time for
hospital stay in patients with hypertonic saline than in
patients treated with normal saline.’” A study illustrated
that when 3% NaCl solution was used with salbutamol, it
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resulted in marked reduction in time for settling cough,
wheeze and crepitations (p<0.05). Moreover, duration of
hospital stay was also reduced in 3% NaCl solution
nebulisation group (p<0.01).10

There are certain limitations to the current study. the
physical findings were assessed by registrars on duty and
there was no randomisation of the subjects which could
have led to bias in results. Moreover, diagnosis of
bronchiolitis was clinical without any viral antigen studies.
Finally, we did not included infants of out-patient
department (OPD) having bronchiolitis.

Conclusion

The 3% NaCl inhalation in combination with salbutamol
was found to be better than 0.9% NaCl solution. Pulmonary
symptoms were resolved more quickly and reduced the
economic burden due to less time for hospital stay.

Disclaimer: The first author was working at the Shaikh
Zayed Hospital, Lahore, during the study period.

Conflict of interest: None.
Source of Funding: None.

References

1.  Grewals, Ali S, McConnell DW, Vandermeer B, Klassen TP. A random-
ized trial of nebulized 3% hypertonic saline with epinephrine in the
treatment of acute bronchiolitis in the emergency department. Arch
Pediatr Adolesc Med 2009;163:1007-12. doi: 10.1001/archpediatrics.
2009.196.

2. Sharma BS, Gupta MK, Rafik SP. Hypertonic (3%) saline vs 0.93%
saline nebulization for acute viral bronchiolitis: a randomized con-
trolled trial. Indian Pediatr 2013;50:743-7. doi: 10.1007/s13312-013-
0216-8.

3. ZorcJJ, Hall CB. Bronchiolitis: recent evidence on diagnosis and man-
agement. Pediatrics 2010;125:342-9. doi: 10.1542/peds.2009-2092.

4.  Mathew JL. Hypertonic saline nebulization for bronchiolitis. Indian
Pediatr 2008;45:987-9.

5. Ralston S, Hill V, Martinez M. Nebulized hypertonic saline without
adjunctive bronchodilators for children with bronchiolitis. Pediatrics
2010;126:€520-5. doi: 10.1542/peds.2009-3105.

6. Pandit S, Dhawan N, Thakur D. Utility of Hypertonic Saline in the
Management of Acute Bronchiolitis in Infants: A Randomised Con-
trolled Study. Int J Clin Pediatr 2013;2:24-9 doi: 10.4021/ijcp96w

7. ZhangL, Mendoza-Sassi RA, Wainwright C, Klassen TP. Nebulised hy-
pertonic saline solution for acute bronchiolitis in infants. Cochrane
Database Syst Rev  2017;12:CD006458. doi: 10.1002/
14651858.CD006458.pub4.

8.  Al-Ansari K, Sakran M, Davidson BL, El Sayyed R, Mahjoub H, Ibrahim
K. Nebulized 5% or 3% hypertonic or 0.9% saline for treating acute
bronchiolitis In Infants. J Pediatr 2010;157:630-4. Doi:
10.1016/j.jpeds.2010.04.074

9. Kuzik BA, Flavin MP, Kent S, Zielinski D, Kwan CW, Adeleye A, et al. Ef-
fect of inhaled hypertonic saline on hospital admission rate in chil-
dren with viral bronchiolitis: a randomized trial. CJEM
2010;12:477-84. doi: 10.1017/5s1481803500012690.

10. LuoZ LiuE, Luo J, Li S, Zeng F, Yang X, et al. Nebulized hypertonic
saline/salbutamol solution treatment in hospitalized children with
mild to moderate bronchiolitis. Pediatr Int 2010;52:199-202. doi:
10.1111/j.1442-200X.2009.02941.x



825

Wang EE, Milner R, Allen U, Maj H. Bronchodilators for treatment of
mild bronchiolitis: a factorial randomised trial. Arch Dis Child
1992,67:289-93. doi: 10.1136/adc.67.3.289.

Sarrell EM, Tal G, Witzling M, Someck E, Houri S, Cohen HA, et al. Neb-
ulized 3% hypertonic saline solution treatment in ambulatory chil-
dren with viral bronchiolitis decreases symptoms. Chest
2002;122:2015-20. doi: 10.1378/chest.122.6.2015.

Wu S, Baker C, Lang ME, Schrager SM, Liley FF, Papa C, et al. Nebulized
hypertonic saline for bronchiolitis: a randomized clinical trial. JAMA
Pediatr 2014;168:657-63. doi: 10.1001/jamapediatrics.2014.301.
Koker O, Ozdogan S, Kose G, Yildirmak ZY. Comparison of the effica-
cies of normal saline versus hypertonic saline in the management of
acute bronchiolitis’ Int J Contemp Pediatr 2016;3:795-800. DOI:
10.18203/2349-3291.ijcp20162353

15.

16.

17.

S. Sapkota, A. Kaleem, S. Huma, et al.

Bulkow LR, Singleton RJ, Karron RA, Harrison LH. Risk factors for se-
vere respiratory syncytial virus infection among Alaska native chil-
dren. Pediatrics 2002;109:210-6. doi: 10.1542/peds.109.2.210.
Broughton S, Roberts A, Fox G, Pollina E, Zuckerman M, Chaudhry S,
et al. Prospective study of healthcare utilisation and respiratory mor-
bidity due to RSV infection in prematurely born infants. Thorax
2005;60:1039-44. doi: 10.1136/thx.2004.037853.

Wang ZY, Li XD, Sun AL, Fu XQ. Efficacy of 3% hypertonic saline in
bronchiolitis: A meta-analysis. Exp Ther Med 2019;18:1338-44. doi:
10.3892/etm.2019.7684.

J Pak Med Assoc



