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Abstract: 
Objective:To s tudy the ef fect  of  add it ion of  f requently  nebulised 3% hypertonic sal ine to  the  

standard therapy o f  in fants hosp ita l i zed wit h  viral  bronchio li t i s .  

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% hyperton ic  saline in  t reat ing vira l  bronchiol i t is  in  

moderate ly  i l l  hosp ita l i zed  chi ldren up to age of  18 months  reduces  length o f  stay in  

hospi tal .  

Keywords:Bronchio li t i s ,  Hypertonic Sal ine  (HT),  standard therapy Sa lbutamol,  

Retrac t ions,  Respira tory Distress Assessment  I nstrument  (RDAI),  SaO2,Oxygen,standard  

therapy (ST),  Length of  stay.  

 

I.  Introduction 
Acute Bronchio li t i s  i s  predominantly a  vi ra l  disease o f the smal ler  airways  

charac ter ized  by bronchiolar  obstruc tion wi th edema,  mucus  and cel lula r  debris.  

 The AAP guidel ine s def ined Bronchiol i t i s  as “a  constel la t ion of c l inica l  symptoms  

and signs includ ing a vi ral  upper  respi ratory prodrome fo llo wed by increased respiratory 

effor t  and wheezing in  chi ldren less than 2 years  of age.”  

Resp iratory syncyt ia l  vi rus (RSV) is  the most  commonly i sola ted agent  in 75% of  

children less than 2  years o f age hospi ta l ized for  Bronchiol i t i s .  
1 , 2 , 3 , 4 , 5 , 6 , 7

.  

Accord ing to  the  World Heal th Organiza tion bul le t in ,  an est imated  150 mi ll ion 

new cases occur  annual ly;  11 -20  mi ll ion (7 -13%) of these cases are severe enough  to  

require  hosp ital  admission.  World wide,  major i ty o f  al l  cases occur  in develop ing 

countr ies .
8 ,  9  

Assessment o f severi ty of bronchiol i t is  based on guide lines from New zealand and  

Scotland i s  given as
1 0

 

 
 M i ld  M od era t e  Sev er e  

Feed in g  No rma l  Les s  t h an  u su a l  

>h a l f  t h e  n orma l  

Not  i n t e r es t ed  

<h a l f  t h e  n orma l  

Resp i ra t or y  ra t e  <2 mon th s  -  >6 0 /min  

>2  mon th s  -  >5 0 /min  

>6 0 /min  >7 0 /min  

Ch es t  wa l l  r e t rac t i on s  Mi ld  Mod era t e   Sev er e   

Nasa l  f la r e  or  Gru n t in g  Ab s en t  Ab s en t   P r es en t   

Sao2  >9 2 % 8 8 -9 2 % <8 8 % 

Gen e ra l  b eh avi ou r  No rma l   I r r i t ab l e  Le th a r g i c   

 

Despi te  high prevalence and morb idi ty o f  B ronchio li t i s ,  therapy remains  

controvers ial .   Never the less the use o f nebul ised B ronchodi lators  continues to  be 

common,  desp ite  extensive evidence suppor ted tha t  benefi ts  are  l imi ted and  shor t  term.  
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The pr imary trea tment therefore,  remains support ive ,  wi th adminis tra t ion of f luids  

and supplementa l  oxygen,  observat ion and mechanica l  venti l la tory support  as needed .
 1 1 ,  

1 2
 

Several  reports over  the  last  decade have demonst rated tha t  inhala t ion of nebulis ed  

6% to 10% hyper tonic sal ine improves bo th immedia te and long term clearance of smal l  

a irways  in pat ients wi th cyst ic  fibrosis.
 1 3 ,  1 4  

 I t  i s  thought to  faci l i ta te  removal o f inspissa ted mucus  through osmot ic  hydra tion,  

disrup tion of mucus s t rand cross l inking,  and reduction of mucosa l  edema.  Simi lar  

mechanism can help  in the treatment o f  Bronchioli t i s .
 1 5 ,  1 6  

This s tudy was done  to  ascer tain  the  usefulness o f addi t ion of  3% sal ine in the  

trea tment o f Bronchio li t is  to  al leviate  the symptoms and reduce the length of hospi ta l  stay 

in  chi ldren aged 2  months to  18 months.  
 

II.  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:  

Chi ldren from 2 months  to  18 months who were admitted in the hosp i tal  fo r  the  

trea tment o f modera tely severe vi ral  B ronchio li t i s  were el igib le  for  the s tudy.   

Selec tion of  pat ients  was made according to  d iagnost ic  cr i ter ia  for  acute Bronchio li t i s :  

a.  History of a  preced ing viral  upper  resp ira tory infect ion,  

b.  The presence of wheezing  and /or  crackles on chest  ausculta t ion  

 

Plus either  

 An oxygen sa tura t ion (SaO2) of < 94% in room air  OrSigni ficant  resp ira tory 

dis tress as measured by a Respira tory Dist ress  Assessment  Ins trument (RDAI)  
1 7  

 

Exclusion cr iter ia:  

Chi ldren wi thMild or  severe  cases  o f bronchiol i t i s ,Chronic card iopulmonary 

disease and wi th  his tory of  use o f  nebul is ed hyper tonic sa l ine  wi thin the p revious 12  

hours were exc luded from the s tudy.  

Chi ldren who ful f i l led the el igib il i ty cr i ter ia  and whose pa rents p rovided wri t ten 

consent  were  randomized to  receive or  no t  to  receive  nebul ised 3% hypertonic  sal ine.  

 The study was approved by the Ethica l  commit tee o f  the  inst i tut ion.  

 

Sample size:  

Total  number o f 100 children were inc luded in  the s tudy.  They were randomized  

into  two groups i .e .  s tudy and cont rol  group  each conta ining 50 .  

 

Intervent ion:  

Baseline demographic data col lec ted at  s tudy ent ry by taking interview of  parents  

regarding complaints.  Observation of findings and invest iga tions were recorded.  

Clinical  history and exa minat ion  were done as per  the case proforma .  Assessment of   

patients with RDAI score 
1 7

and Sao2 read ings   by pulse oximeter  were  done wi thin 12  

hrs o f admiss ion ( study entry)  and a t  least  two  t imes da ily t i l l  pa t ient  at ta ined pro toco l  

def ined d ischarge cr i ter ion.  In br ie f,  6  separate  assessments o f  retract ions and 

auscultatory f indings were made and assigned a numerica l  score ;  the sum of these scores 

provided the RDAI score ranging 0 to  17,  wi th increasing score ind ica ting  increas ing 

resp ira tory dis tress .  

Oxygen sa tura t ion was measured us ing a  pulse  oximeter  wi th the infant  in  a  quie t  sta te  

af ter  b rea thing roo m a ir  for  at  leas t  10 minutes.   

 

 Chest  x ray and total  WBC & different ial  counts  were done as per  P hysic ians  

guidel ines to  support  the diagnosis  o f viral  B ronchiol i t i s .  
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Patients were randomized to  receive trea tment e i ther  wi th:  

 

3  ml o f nebulised study solution conta ining 3% hyper tonic  sal ine a long wi th s tandard  

therapy.  i . e .  HT+ ST( Study group)  Or Only s tandard therapy.  i .e .  ST(  Control  group )  

 Standard therapy  consisted of only nebul ised  sa lbutamol a long wi th  support ive  

therapy i .e .  oxygen,  intra venous  fluids  &parace tamol  ( in case o f fever)                         

  Nebul ised Salbutamol was given a s per  the cl inica l  severi ty or  a t  leas t  6
t h

 

hour ly.  The study so lut ion was adminis tered every 8
t h

 hour ly dai ly unti l  d ischarge.   All  

inhaled therap ies were  delivered to  an infant  from a s tandard  oxygen -derived  hosp ital  

nebulizer  through a t ight  f i t t ing facemask or  hood whichever  was better  tolerated by 

patient .  

 Cl inica l  response was determined by RDA I scores and SaO2 read ings by the pulse -

oximeter  a t  s tudy entry and then a t  least  two t imes daily unti l  d ischarge .  At the dai ly 

assessment,  parents were interviewed  to  determine i f  any adverse events  were  present .  

 

Respiratory Distress Assessment Instrument (RDAI)
 1 7

 
 0  1  2  3  4  Max 

Wh eezin g        

Exp i ra t i on  Non e  En d  ½ 3 /4  Al l  4  

In sp i ra t i on  Non e  Pa r t  Al l  - -  - -  2  

Lo ca t i on  Non e  Segm en ta l  Di f fu s e  - -  - -  2  

 
 

 
0  1  2  3  4  Max 

Retra c t io ns        

Su p rac la v i cu la r  Non e  Mi ld  Mod era t e  Mark ed  - -  3  

In t e rcos t a l  Non e  Mi ld  Mod era t e  Mark ed  - -  3  

Su b cos t a l  Non e  Mi ld  Mod era t e  Mark ed  - -  3  

To ta l  1 7 

.  

Study outco mes:  

Primary outcome measured  was  Length Of Stay in  Hospital  (LOS).LOS was 

def ined as  the  t ime be tween s tudy entry (wi thin 12 hrs o f  admission to  the hospi ta l)  and  

the t ime a t  which the pa tient  reached  the pro tocol  def ined discharge cr i ter ion of both an 

RDAI score <  4  and Sao2 of at leas t  95% in roo m air  for  4  hrs.  

 

Statist ica l  analysis  

 Data were`recorded  on a predesigned proforma .  Compara tive  ana lys is of basel ine 

parameters o f  the  two groups was done  us ing Chi S quare  tes t  to  examine  associat ion 

between ca tegor ica l  var iables and group,  and I ndependent sample„ t ‟  tests  and Levene‟s 

test  for  equali ty o f var iance to  assess the associa t ion be tween  numer ica l  var iables and  

group.  Al l  the stat is t ica l  analys is  was done by us ing SPS S 12.0 vers ion .  

 

III.  Results  
Of the 100 chi ldren enrolled ,  64 (64%) were in the age group of 6  months to  12 

months  and 63 (63%) of  them were  males  

Of the 50 chi ldren randomized for  s tudy group,  32 (64%) had RDAI score of 8  to  10 wi th 

an average of 9 .94.  The  average saturat ion recoded in the s tudy group chi ldren was 92.76 

+-1 .53.  

Among the 50 children in  cont rol  group ,  35(70%) had  RDAI score o f  8  to  10 wi th 

an average of 9 .92 .  T he  average  saturat ion in cont rol  group  was 92.16+ -1.66.   

The mean LOS in the study group was 71.80 hours whereas in contro l  group i t  was 111.12  

hours (p=0 .00) .  

So there was on an average 39 and hal f  hours reduct ion in length of stay in 

patients trea ted  wi th 3% hypertonic sa l ine in  addit ion to  standard therapy co mpared  to  

those treated wi th  s tandard therapy a lone.  

This shows tha t  there  i s  signi ficant  di fference be tween the s tudy and  control  group 

in the tota l  length of hospi ta l iz at ion due to  the add it ion of nebul ised 3% hyper tonic  

sa l ine .  
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Baseline Profi le  o f  Patients Enrol led In Study  

 
Stu dy  g ro up  

(HS+ ST)  

(n  =  5 0 )  

Co ntro l  g ro up  

(ST)  

(n  =  5 0 )  

P va lue  

Ag e (mon th s )  6 .9 6   ±   2 .7 7  7  ±   3 .2 3  . 1 3 1  

Les s ` t h an  6  mon th s  1 5  1 4  . 3 4 6  

Sex  
Ma les  

Fema le s  

 
3 2  

1 8  

 
3 1  

1 9  

 
. 7 2 1  

. 6 1 0  

Resp i ra t or y  d i s t r es s  
C l in i ca l  sc or e  

9 .9 4  ±  1 .2 0 6  9 .9 2  ±  1 .3 0  1 .0  

Sao2  % in  ro om a i r  9 2 .7 6  ±  1 .5 3  9 2 .1 6  ±  1 .6 6  . 2 4 1  

 

Independent Sa mples Test  

 

Group Statist ics  
 STUD Y  N Mean  S td .  Devia t i on  S td .  E r r or  M ean  

LO SHR S  
Stu d y  5 0  7 1 .8 0  2 1 .6 07  3 .0 5 6  

Con t ro l  5 0  1 1 1 .12  2 5 .8 27  3 .6 5 3  

 

IV.  Discussion  

This s tudy looked a t  the benefi t  o f 3  % hyper tonic sal ine as an add  on therapy to  

nebulised sa lbutamol along wi th support ive  therapy in the management o f vira l  

bronchiol i t i s .  The resul ts  o f this  study revealed tha t  nebul ised 3 % hyper tonic sa l ine in  

the management of vira l  bronchio li t i s  in children up to 18 months o f age i s  an e ffec tive  

adjuvant to  the s tandard  trea tment.  

Kuzik et  a l  
1 1

sho wed a cl inica l ly relevant  r eduction (approximately 1  day)  in the  

length of hosp ita l iza t ion in chi ldren wi th acute  vi ral  br onchio li t i s  t rea ted wi th nebulis ed  

3% hyper tonic  sal ine.   

Simi lar ly,  Mendelberg e t  al
1 8

,demonstrated tha t  nebulis ed 3% sa line could produce  

a reduction of 0 .8  days  in the mean length of  hospi ta l  s tay.  Result s  of our  study were  

comparab le to  da ta fro m these s tudies.  

.Use of sa lbutamol can be just i fied by the facts  that ,  i t  has been  widely used in more than 

80 % bronchiol i t i s   pat ients
1 9

;  wi th reduction in RDAI scores signi f icantly more than 

placebo  
1 1 , 2 0

 ;  AAP guidelines  support  the  usage of nebulised  salbutamol in  bronchioli t i s  
1 1

 

We moni tored for  adverse e ffects to  3  % HS by interviewing parents a t  leas t  two 

t imes da ily.  3% hyper tonic sal ine was well  to lera ted by infants in our  study and there  

were no  apparent  adverse e ffects or  worsening af ter  t rea tment was noted .  

 

 

Lev en e ' s  

Tes t  f o r  

Eq u a l i t yo f
Var i an ces  

t - t es t  f o r  Eq u a l i t y  o f  Mean s  

F  S ig .  t  d f  
S ig . (2 -

t a i led )  

Mean  

Di f f e r en ce  

S td .  

E r r or  

Di f f e r en c
e  

9 5 %Con f id en ce In t

er va l  o f  t h e  

Di f f e r en ce  

Lo wer  Up p er  

LO SHR
S 

Eq u a l  

va r i an ces  

a s su med  

.3 2 6  . 5 6 9  

-

8 .2 5

7  

9 8  . 0 0 0  -3 9 .3 2 0  4 .7 6 2  -4 8 .7 7 0  -2 9 .8 7 0  

Eq u a l  

va r i an ces  

n o t  a s su med  

  

-

8 .2 5

7  

9 5 .0 38  . 0 0 0  -3 9 .3 2 0  4 .7 6 2  -4 8 .7 7 4  -2 9 .8 6 6  

Stu dy  Kuz i k e t .  a l  1 1  2 0 0 7  Mende lberg  e t . a l 1 7 2 0 0 3  Our  s t udy  

Nu mb er  of  ca s e s  i n  HS 

gr ou p    (n )  
4 7  3 0  5 0  

Mean  age  of  p a t i en t s  i n  

mon th s  
4 .7  2 .9  6 .9 6  

Gen d er  (  ma le)  5 9  % 6 3 % 6 4 % 

Mean  Len gth  o f  s t a y i n  

h ou rs  ( LO S )  
6 2 .4  ±  45 .6  6 7 .2  ±  31 .2  7 1 .8  ±21 .3 8  

Red u c t i on  i n  LO S  i n  h ou rs  2 1 .6  1 9 .2  3 9 .3 2  

Ad v er se  e f f ec t s  Ni l  Ni l  Ni l  
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Use of  3% hyper tonic sal ine can be safe,  cos t  effec t ive  and  has the  potent ia l  o f  

enormous econo mic  benefi t  in  developing countr ies  l ike Ind ia  wi th  l imited resources.  

Even ha l f a  day reduction in  LOS as wi l l  substant ia l ly reduce hospi ta l  cos ts  for  

bronchiol i t i s  especia l ly in  publ ic  heal th care fac i l i t ies.   

 There i s  need for  large sca le mul t icentr ic  double b l inded rando miz ed contro l  

stud ies in order  to  de lineate about 1)  dose of 3% HS to  be used;  2)  adverse e ffects to  be  

monitored and 3)  usefulness in cases o ther  than that  caused by RSV.        
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