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Abstract:

Objective:To study the effect of addition of frequently nebulised 3% hypertonic saline to the
standard therapy of infants hospitalized with viral bronchiolitis.

Design:Prospective, randomized control study

Setting:A tertiary care teaching hospital in Kanchipuram

Participants:100 Children aged 2 months to 18 months who are admitted to the hospital for the treatment of
moderately severe viral bronchiolitis

Methods:3 ml of nebulised study solution containing 3% hypertonic saline is given along with standard therapy
of Nebulised salbutamol with supportive therapy like oxygen,i.v. fluids &paracetamol for 50 randomly selected
children

Outcome measured:Length of stay in hospital

Results :Among 100 children with bronchiolitis, Mean length of hospital stay of the 50 children in study group
as 71.8 hours while that of the 50 children in control group was 111.12 hours (p = 0.00).

Conclusion:The use of nebulised 3% hypertonic saline in treating viral bronchiolitis in
moderately ill hospitalized children upto age of 18 months reduces length of stay in
hospital.

Keywords:Bronchiolitis, Hypertonic Saline (HT), standard therapy Salbutamol,
Retractions, Respiratory Distress Assessment Instrument (RDAI), Sa02,0xygen,standard
therapy (ST), Length of stay.

I Introduction

Acute Bronchiolitis is predominantly a viral disease of the smaller airways
characterized by bronchiolar obstruction with edema, mucus and cellular debris.

The AAP guidelines defined Bronchiolitis as “a constellation of clinical symptoms
and signs including a viral upper respiratory prodrome followed by increased respiratory
effort and wheezing in children less than 2 years of age.”

Respiratory syncytial virus (RSV) is the most commonly isolated agent in 75% of
children less than 2 years of age hospitalized for Bronchiolitis. 134587

According to the World Health Organization bulletin, an estimated 150 million
new cases occur annually; 11-20 million (7-13%) of these cases are severe enough to
require hospital admission. Worldwide, majority of all cases occur in developing
countries.® ®

Assessment of severity of bronchiolitis based on guidelines from New zealand and
Scotland is given as'?

Mild Moderate Severe
Feeding Normal Less than usual Not interested
>half the normal <half the normal
Respiratory rate <2months - >60/min >60/min >70/min
>2 months - >50/min
Chest wall retractions Mild Moderate Severe
Nasal flare or Grunting Absent Absent Present
Sao2 >92% 88-92% <88%
General behaviour Normal Irritable Lethargic

Despite

high prevalence

and morbidity of

Bronchiolitis,

therapy

remains

controversial. Nevertheless the use of nebulised Bronchodilators continues to be
common, despite extensive evidence supported that benefits are limited and short term.
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The primary treatment therefore, remains supportive, with administration of fluids
and supplemental oxygen, observation and mechanical ventillatory support as needed. **
12

Several reports over the last decade have demonstrated that inhalation of nebulised
6% to 10% hypertonic saline improves both immediate and long term clearance of small
airways in patients with cystic fibrosis. ** 4
It is thought to facilitate removal of inspissated mucus through osmotic hydration,
disruption of mucus strand cross linking, and reduction of mucosal edema. Similar
mechanism can help in the treatment of Bronchiolitis. *> *°

This study was done to ascertain the usefulness of addition of 3% saline in the
treatment of Bronchiolitis to alleviate the symptoms and reduce the length of hospital stay
in children aged 2 months to 18 months.

1. Methods
Study design and Participants:
A Prospective, randomized control study was conducted at a tertiary care teaching hospital in
Kanchipuram between January 2013 to september 2014 for a period of 18 months.

Inclusion criteria:
Children from 2 months to 18 months who were admitted in the hospital for the
treatment of moderately severe viral Bronchiolitis were eligible for the study.
Selection of patients was made according to diagnostic criteria for acute Bronchiolitis:
a. History of a preceding viral upper respiratory infection,
b. The presence of wheezing and /or crackles on chest auscultation

Plus either
An oxygen saturation (Sa02) of < 94% in room air OrSignificant respiratory
distress as measured by a Respiratory Distress Assessment Instrument (RDAI) *’

Exclusion criteria:

Children withMild or severe cases of bronchiolitis,Chronic cardiopulmonary
disease and with history of use of nebulised hypertonic saline within the previous 12
hours were excluded from the study.

Children who fulfilled the eligibility criteria and whose parents provided written
consent were randomized to receive or not to receive nebulised 3% hypertonic saline.

The study was approved by the Ethical committee of the institution.

Sample size:
Total number of 100 children were included in the study. They were randomized
into two groups i.e. study and control group each containing 50.

Intervention:

Baseline demographic data collected at study entry 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. 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 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 Physicians
guidelines to support the diagnosis of viral Bronchiolitis.
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Patients were randomized to receive treatment either with:

3 ml of nebulised study solution containing 3% hypertonic saline along with standard
therapy. i.e. HT+ ST( Study group) Or Only standard therapy. i.e. ST( Control group )

Standard therapy consisted of only nebulised salbutamol along with supportive
therapy i.e. oxygen, intravenous fluids &paracetamol (in case of fever)

Nebulised Salbutamol was given as per the clinical severity or at least 6"
hourly. The study solution was administered every 8" hourly daily until discharge. All
inhaled therapies were delivered to an infant from a standard oxygen-derived hospital
nebulizer through a tight fitting facemask or hood whichever was better tolerated by
patient.

Clinical response was determined by RDAI scores and SaO2 readings by the pulse-
oximeter at study entry and then at least two times daily until discharge. At the daily
assessment, parents were interviewed to determine if any adverse events were present.

Respiratory Distress Assessment Instrument (RDAI) %’

0 1 2 3 4 Max
Wheezing
Expiration None End Y 3/4 All 4
Inspiration None Part All -- -- 2
Location None Segmental Diffuse -- 2
0 1 2 3 4 Max

Retractions

Supraclavicular None Mild Moderate Marked 3
Intercostal None Mild Moderate Marked 3
Subcostal None Mild Moderate Marked 3
Total 17

Study outcomes:

Primary outcome measured was Length Of Stay in Hospital (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 of both an
RDAI score < 4 and Sao2 of atleast 95% in room air for 4 hrs.

Statistical analysis

Data were'recorded on a predesigned proforma. Comparative analysis of baseline
parameters of the two groups was done using Chi Square test to examine association
between categorical variables and group, and Independent sample‘t’ tests and Levene’s
test for equality of variance to assess the association between numerical variables and
group. All the statistical analysis was done by using SPSS 12.0 version.

I1l.  Results
Of the 100 children enrolled, 64 (64%) were in the age group of 6 months to 12
months and 63 (63%) of them were males
Of the 50 children randomized for study group, 32 (64%) had RDAI score of 8 to 10 with
an average of 9.94. The average saturation recoded in the study group children was 92.76
+-1.53.

Among the 50 children in control group, 35(70%) had RDAI score of 8 to 10 with
an average of 9.92. The average saturation in control group was 92.16+-1.66.

The mean LOS in the study group was 71.80 hours whereas in control group it was 111.12
hours (p=0.00).

So there was on an average 39 and half hours 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.

This shows that there is significant difference between the study and control group
in the total length of hospitalization due to the addition of nebulised 3% hypertonic
saline.
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Baseline Profile of Patients Enrolled In Study

Study group Control group
(HS+ST) (ST) P value
(n = 50) (n = 50)
Age (months) 6.96 + 2.77 7+ 3.23 1131
Less than 6 months 15 14 .346
Sex
Males 32 31 721
Females 18 19 .610
Respiratory distress 9.94 +1.206 9.92 + 1.30 1.0
Clinical score
Sao02 % in room air 92.76 + 1.53 92.16 + 1.66 241
Independent Samples Test
Levene's
E:zta“tyoffort-test for Equality of Means
\Variances
Std. 95%Confidencelnt
5 Sig. i Si_g.(2- Mean Error er_val of the
' tailed) [Difference Differenc [Difference
e Lower Upper
Equal -
ariances .326 |569 [8.25 (98 .000 -39.320 4.762 -48.770 [-29.870
LOSHR Jassumed 7
S Equal -
ariances 8.25 (95.038/.000 -39.320 4.762 -48.774 |29.866
not assumed 7
Group Statistics
STUDY N Mean Std. Deviation Std. Error Mean
Study 50 71.80 21.607 3.056
LOSHRS =5 ntrol 50 [111.12 55827 3.653

IV. 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.

Kuzik et al **showed a clinically relevant reduction (approximately 1 day) in the
length of hospitalization in children with acute viral bronchiolitis treated with nebulised
3% hypertonic saline.

Similarly, Mendelberg et al*®,demonstrated that nebulised 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.

.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
Pllacebo 11,20 AAP guidelines support the usage of nebulised salbutamol in bronchiolitis

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.

Study Kuzik et. al ' 2007 Mendelberg et.al*"2003 Our study
Number of cases in HS 47 30 50

group (n)

Mean age of patients in 47 29 6.96
months

Gender ( male) 59 % 63% 64%

Mean Length of stay in

hours (LOS) 62.4 + 45.6 67.2 + 31.2 71.8 £21.38
Reduction in LOS in hours | 21.6 19.2 39.32
Adverse effects Nil Nil Nil
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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 will substantially reduce hospital costs for
bronchiolitis especially in public health care facilities.

There is need for large scale multicentric double blinded randomized control
studies in order to delineate about 1) dose of 3% HS to be used; 2) adverse effects to be
monitored and 3) usefulness in cases other than that caused by RSV.
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