National Journal of Health Sciences, 2024, 9, 110-114 110

Research Article

Comparison of Mean Hospital Stay after Nebulization with 3%
Hypertonic Saline vs Salbutamol in Treatment of Bronchiolitis

Rabia Nizam™', Amna Khalid>, Mehwish Shafique',Mehwish Imtiaz*®,Shadab Masood!,
Muhammad Khalid Masood!

'Department of Pediatric Medicine, University of Child Health Sciences, Lahore, Pakistan.
’King Edward Medical University, Lahore, Pakistan.
’Department of Pediatric Gastroenterology and Hepatology, Pakistan Kidney and Liver Institute, Lahore, Pakistan.

Abstract: Background: With an estimated prevalence of 33% in children age >2years and owing to 1 in 10th cause of hospitalization in
children, Bronchiolitis is a major factor for morbidity and mortality. Varying nebulization doses have been shown to produce different clinical
outcomes in patients with bronchiolitis.

Objective: To compare mean hospital stay after nebulization with 3% hypertonic saline compared to the salbutamol among patients of bron-
chiolitis

Materials and Methods: This was a randomized control study done at pediatric medicine ward, Services Hospital, Lahore. The study was done
during 8th May 2018 to 8th November 2018. Data was collected from 68 children of age >3 months to < 2 years of both genders i.e. (34 in
each group) fulfilling inclusion criteria. SPSS software was used for data entry and analysis. For quantitative variables age, mean and standard
deviation were used whereas for qualitative variables like gender, frequency and percentages were used. Independent sample t-test was used
for comparing mean hospital stay among the two groups taking p-value<0.05 as significant.

Result: Average age in Salbutamol group was 1.06 + 0.50 years and in Hypertonic solution mean age was 1.24 + 0.55 years. There was signifi-
cant difference in mean hospital stay with relatively lesser in hypertonic solution vs the Salbutamol group [3.18 + 1.11 vs 4.44 + 1.08 ; p-value
<0.001]. Upon post-stratification analysis, the mean hospital stay was found to be significantly lower in the Hypertonic group vs. Salbutamol
group with respect to age, gender and the duration of the disease (p-values<0.05 for all).

Conclusion: This study concludes that the mean hospital stay was statistically lower in the hypertonic solution group vs the Salbutamol group.
Moreover, the clinical efficacy of the hypertonic saline can be utilized in future to gain early recovery of Bronchiolitis and hence it can reduce
the hospital stay and related cost.
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INTRODUCTION any associated cardio-pulmonary complication are of the com-
monest determinants [8]. In majority of cases it is caused by
viruses, Respiratory Syncytial Virus(RSV) accounts for about
60-75% of all viruses, other viruses involved in causation of
bronchiolitis are rhinovirus, influenza and para influenza etc. [9].
The ideal treatment mode is usually supportive. Management
through use of corticosteroids and nebulized bronchodilators
including ipratropium bromide, salbutamol, and the epineph-
rine are may also be opted [10]. Salbutamol is a frequently used

According to WHO, the Bronchiolitis is defined as respiratory
infection characterized by wheezing and struggle of breathing
among the children under 2 years of age [1]. Approximately
33% of the children<2 years of age suffer from bronchiolitis. It is
estimated that every 1 of 10 children need hospitalization due to
bronchiolitis [2]. In the United States alone, more than 100,000
hospital stay is reported every year for children under 2 years due

to bronchiolitis with $1.73 billion estimated hospital cost [3, 4].
Moreover, Bronchiolitis is responsible for considerable morbid-
ity as well as mortality due to a number of complications [5]. If
not treated timely, the chance of these respiratory complications
increases dramatically and may become fatal as well [6, 7].

Although there are number of risk factors responsible for bron-
chiolitis, however, premature birth, immune-deficiencies and
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drug in clinical practice and in complicated cases advanced
treatments like use of surfactants and other methods can also
beused[11, 12].

Varying dose and administration of saline in nebulization is
also proven to give different results in improvement in bron-
chiolitis [13]. Studies have reported that 3 % hypertonic saline
has better health outcomes as reduction in CS score and short
duration in terms of stay in the hospital salbutamol nebuliza-
tion vs the 0.9 % saline group, however, some studies have also
reported no significant difference between the two types [14,
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15]. A study reported average stay in the hospital as 3.4+1.7days
vs. 4.9+1.4days among the patients who were given hypertonic
saline was compared to salbutamol with significant mean dif-
ference (p-value=0.001). As there is lack of local literature for
comparison of the two groups in terms of stay in the hospital
[5, 16]. If we also find lower mean hospital stay in HS group
then it can be utilized in future to treat the patients. Hence, the
rationale of conducting this study is on local population to assess
efficacy of the two study groups as mentioned above. Hence, the
objective of this study to compare mean hospital stay after neb-
ulization with 3% hypertonic saline Vs salbutamol in treatment
of bronchiolitis.

MATERIALS AND METHODS

This study was done at Pediatric medicine ward, Services Hos-
pital using a randomized control trial study design. The study
was done during 8th May 2018 to 8th November 2018 (IRB:
RTMC/PED-2015-068-3481). A total of 68 cases are estimated
i.e. (34 in each group) was taken using average stay at the hos-
pital as 4.9+1.4days in salbutamol group and 3.4+1.7days in the
Hypertonic Saline group using OpenEpi software, we used 80%
power of test and 95% confidence level. The children of age >3
months to < 2 years of both gender and diagnosis of bronchiol-
itis with no longer than 6 weeks were included. Whilst children
with previous wheeze, asthma or any congenital respiratory of
cardiac disorders were excluded. Non-probability convenience
sampling was used for collection of data which was segregated
into two study groups A & B, where A (Salbutamol) and the
other was given drug B (Hypertonic Solution) each of which
was administered after every 8 hour till discharge. Both treat-
ments were allocated using lottery methods. Dose Salbutamol
was taken 0.1mg/kg dilution with distilled water and to obtain
3% Hypertonic Saline 3ml Sodium Chloride 5% mixed with 5cc
distilled water. Each two groups received same supportive treat-
ment, sputum aspiration, water electrolyte and oxygen therapy.
The outcome variable was hospital stay that was measured from
admission to discharge of patients.

STATISTICAL ANALYSIS

Data was analyzed by SPSS software (Version 22). SPSS soft-
ware was used for data entry and analysis. For quantitative vari-
ables like age mean and standard deviation was used whereas
for qualitative variables like gender, frequency and percentages
were used. Independent sample t-test was used for comparing
mean hospital stay among the two groups taking p-value <0.05
as significant and post-stratification for gender, age as well as
the duration of the disease.

RESULT

In this study, the average age of the cases in the group who
were administered with Salbutamol was 1.06+0.50 years and in
Hypertonic solution mean age was 1.24+0.55years. In patients
who were given Salbutamol, 18(52.9%) females, and 16(47.1%)
males were present while in Hypertonic solution group there
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were 19(55.9%) male and 15(44.1%) female cases. Overall there
were 35(51.5%) male and 33(48.5%) female cases with higher
male ratio than female. The mean hospital stay in Salbutamol
group the mean hospital stay was 4.44 + 1.08 days while in
hypertonic solution the mean hospital stay was 3.18 £ 1.11 days
with statistically less mean hospital stay in Hypertonic solution
vs the Salbutamol group p-value<0.001.

Moreover, upon stratification for age, in < 1 year of age group
the mean hospital stay in Salbutamol group was 4.44+1.09days
and in Hypertonic solution group the average stay at the hospital
was 3.17 £ 1.27with lesser average stay at the hospital in group
with Salbutamol (p-value<0.05). In age group ofl-2years,the
mean hospital stay in Salbutamol group was 4.44 + 1.0 days and
in Hypertonic solution group the mean hospital stay was 3.18
+ 1.05 with statistically less mean hospital stay in Hypertonic
group p-value<0.05. When data was stratified for gender, male
cases the mean hospital stay in Salbutamol group was 4.31 £
1.20 days and in Hypertonic solution group the mean hospi-
tal stay was 3.21+£1.18 with statistically less mean hospital stay
in Hypertonic group p-value<0.05. In female cases, the mean
hospital stay in Salbutamol group was 4.56 + 0.98 days and in
Hypertonic solution group the mean hospital stay was 3.13+1.06
with statistically less mean hospital stay in Hypertonic group
(p-value<0.001).

Upon stratification of duration of the disease in cases who
had<3weeks of duration the average stay at the hospital in Salbu-
tamol group was 4.40+1.18days and in Hypertonic solution group
the average stay at the hospital was 3.25 + 1.14 with statistically
less mean hospital stay in Hypertonic group, (p-value<0.001).
In cases who had duration of disease 3-6weeks,the average stay
at the hospital in Salbutamol group was 4.47+1.02days and in
Hypertonic solution group the average stay at the hospital was
3.14 £ 1.13 with statistically less average stay at the hospital in
Hypertonic group,(p-value<0.001) (Tables 1 and 2).

Table 1. Comparison of Age, Gender and Hospital Stay in
Both Study Groups.

Study Groups
H toni Total -value
Salbutamol yper ‘omc P
Solution
Age
1.06 0.5 1.24+0.55 1.15+0.53 0.15
(years)
Male 16(47.1%) 19(55.9%) 35(51.5%) 0.47
Gender
Female | 18(52.9%) 15(44.1%) 33(48.5%)
Hospital Stay
4.44+1.08 3.18+1.11 3.81+1.26 | <0.001
(days)
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Table 2. Comparison of Hospital Stay (Days) in Both Groups with Respect to Age Groups (years), Gender and Duration of

Disease.
Study Groups Mean S.D t-test P-value

Salbutamol 4.44 1.09

<1 years - - 2.844 0.009
HypertonicSolution 3.17 1.27

Age (years)

Salbutamol 4.44 1.10

1-2years - - 3.704 0.001
HypertonicSolution 3.18 1.05
Salbutamol 4.31 1.20

Male - - 2.733 0.010
HypertonicSolution 3.21 1.18

Gender

Salbutamol 4.56 0.98

Female - - 3.993 <0.001
HypertonicSolution 3.13 1.06
Salbutamol 4.40 1.18

<3 weeks - - 2.552 0.017
Duration of HypertonicSolution 3.25 1.14
Disease Salbutamol 4.47 1.02

3-6 weeks - - 3.961 <0.001
HypertonicSolution 3.14 1.13

DISCUSSION tamol, (p-value<0.001). According to one other study the stay in

Acute Bronchiolitis is an infection that mostly effects infants and
children and is one of the commonest respiratory tract infection
associated with significant risk of morbidity as well as mortality
[17]. Moreover, it causes a considerable burden on hospital in
terms of stay in the hospital and expenditure spent on patient
management [9]. Although there could be many reasons for
bronchiolitis, one of the most frequently reported reason for
this is Respiratory Syncytial Virus (RSV) [18]. Also the patho-
physiology and prognosis of the disease is varying, but is char-
acterized by wheezing and hyperinflation mostly [19]. This is
because of its effect on bronchiolar epithelium, due to sloughing
of epithelial cells, mucus secretions and edema [20]. A number
of treatment options including, but not limited to diuretics,
corticosteroids and beta-agonists are usually opted but, it may
also include Inhaled hypertonic saline (HS) which has recently
shown excellent efficacy in treatment of bronchiolitis [21].

Recently studies that have been conducted to see effectiveness of
nebulized HS have reported its ability to reduced number of hos-
pital admissions, minimum hospital stay duration and decreased
severity of the disease in patients of acute bronchiolitis. Similar
results were recently published in a Cochrane Mata-analysis
[22, 23]. The average age in this study was 1.15+0.53years and
in group with Salbutamol was 1.06+0.50years and in Hyper-
tonic solution mean age was 1.24 + 0.55 years. Recently a study
reported mean age in 3% hypertonic saline (HS) as 6.03 + 3.71
year and in salbutamol group as 5.48 = 3.35 years. The lesser
age in this study may be attributed to the inclusion set for age we
took only 3 months to 2 years of age [24].

The average stay at the hospital in this study for group of Salbu-
tamol was 4.44+1.08days while for the hypertonic solution the
average stay at the hospital was 3.18+1.11days with statistically
less mean hospital stay in hypertonic solution vs. the Salbu-

the hospital was 3.441.7 in HS groups and in Salbutamol group
the mean hospital stay was 4.9+1.4days (P=0.001). Hence, 3%
HS nebulization was concluded as a safe method to treat mod-
erately ill patients of acute bronchiolitis [24].

Yet one more prospective randomized, double blind study
included 3% nebulized HS and other treatment regimens on
treatment of acute bronchiolitis and found that both HS and NS
groups has significantly lower post treatment Clinical Bronchi-
olitis Severity Score (CBSS) with p-value<0.001 [25]. Simi-
larly another study reported almost similar average hospital stay
in both groups (p-value: 0.747). Also some symptoms such as
cough was found 46% vs 20% (P: 0.025) and rhinorrhea 58%
vs 31%(P:0.30) were more in HS vs NS groups. Hence, this
study did not recommend HS over NS for treatment of acute
bronchiolitis [26].

Hence, although few studies report conclusions different from
our study, majority are in consensus that 3% HS has significantly
greater efficacy against NS for treating the bronchiolitis.

CONCLUSION

This study concludes that the mean hospital stay was compara-
tively lesser in the patients administered with hypertonic solu-
tion compared to the Salbutamol. Moreover, the clinical efficacy
of hypertonic saline can be utilized in future to gain early recov-
ery of Bronchiolitis and hence it can reduce the hospital stay
and related cost.
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