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Abstract

Acute bronchiolitis is an acute inflammatory respiratory illness of children less than two years of age. Classically adequate
hydration, supplementary oxygen, bronchodilators, and corticosteroids may be used in the treatment of acute bronchiolitis.

In this study, we aimed compare salbutamol to ipratropium bromide in the management of acute bronchiolitis. We enrolled 34
infants hospitalized for bronchiolitis to evaluate the efficacy of these two different bronchodilators. Thirty-four infants under 2
years of age were randomized to receive either nebulized salbutamol (group I) or nebulized ipratropium bromide (group II).
Clinical severity was scored on admission and 12-hour intervals after the start of nebulization. The symptom score evaluated
five items: respiratory rate, presence of wheezing, presence of recession, presence of nasal flaring and general appearance.
No difference was observed in clinical improvement between the two groups on hospital admission and at 12, 24, 36 and 48
hours during treatment. The mean duration of hospital stay was not significantly different between two groups. Both groups
showed a significant improvement following 48hours of treatment.

We conclude from our work on infant with acute bronchiolitis that there is no difference between the clinical scores of infants
receiving ipratropium bromide or salbutamol. Because of the possible side effects of salbutamol, ipratropium bromide may be
preferred as bronchodilator in infants with acute bronchiolitis.

INTRODUCTION

Bronchiolitis is the acute, infectious inflammation of the
small airways. Clinical symptoms include fever, wheezing,
tachypnoea, increased respiratory effort, and intercostal and
subcostal retractions. Respiratory syncytial virus is the
causative agent in approximately 70% of the cases, but many
other pathogenic agents (parainfluenza virus, adenovirus,
rhinovirus, influenza type A and B viruses and mycoplasma)
may cause the same illness. . Bronchiolitis has a peak
incidence in infants at 2-5 months of age, and in most cases
the clinical picture improves within one weekHowever, in
about 50% of the cases, recurrent episodes of wheezing and
asthma develop within two years after the onset of infection.
Bronchiolitis is the most important risk factor for asthma in
children below two years of age. Oxygen supplementation
and hydration make up the basis of the treatment of
bronchiolitis because of decreased fluid intake, loss of fluid
secondary to dyspnoea and tachypnoea, and hypoxaemia.
Bronchodilator agents, corticosteroids, ribavirin and

epinephrine are other agents used for treatment, either
separately, or in combination (1,2,3,4).

In the past, anticholinergic agents had been the preferred
treatment due to the belief that young infants possessed a
paucity of beta-2 receptors. However, the use of
anticholinergics has decreased due to changes in this theory
(5). Ipratropium bromide, an anticholinergic agent, has its

effects by inhibiting acetylcholine secretion from the vagus
nerve. This inhibits the contraction of smooth muscles,
mucous secretion in the airways and oedema of the airway
mucosa (1).

Our purpose in this study was to investigate which of
salbutamol or ipratropium bromide is better in comparison to
each other in the management of acute bronchiolitis in
infants.

MATERIALS AND METHODS

The efficacy of two different bronchodilator agents were
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investigated in 42 infants with acute bronchiolitis between
January 2000 and May 2001 in Deparment of Pediatrics at
Abant Izzet Baysal University in Duzce Faculty of Medicine
Hospital. This is a non-blinded, randomised prospective
comparative study. Randomisation to two separate groups
(Group I and II) was done according to file number at time
of admission. We obtained written informed consent from
the parents.

Each child with their first episode of expiratory wheezing,
tachypnoea, retraction with or without fever, and cough was
diagnosed as acute bronchiolitis. We included infants below
24 months of age who had moderate or severe degree of
acute bronchiolitis to our study. We excluded all those who
had received corticosteroids or bronchodilators within the
last month, or had underlying lung and/or cardiac disease.
Patients that we did not observe any clinical improvement
within 48 hours according to the scoring criteria were
excluded from the study. These patients were put on steroid
treatment. In total, 8 infants with acute bronchiolitis were
excluded. Thus, the remaining 34 infants who met our
inclusion criteria were recruited.

Patients in group I (n:19) received 0,15 mg/kg salbutamol in
nebulized form every 4 hours, whereas patients in group II
(n:15) received 250 µg ipratropium bromide in nebulized
form every 6 hours. In the first 24 hours, we started
intravenous fluid and stopped oral intake of the patients to
prevent aspiration. We also added oxygen therapy, when
needed. No antibiotic therapy was administered.

To assess the clinical status of the patients, we used a
clinical scoring system composed of respiratory rate,
presence or absence of nasal flaring during inspiration,
wheezing and the general status (Table I).

Figure 1

Table I: Clinical scoring system in bronchiolitis. The sum of
the points gives the clinical score.

Patients who scored 4-8 points were considered to be
moderately ill, and those that scored 9-12 as severely ill.
Children were evaluated clinically before treatment and at
12, 24, 36 and 48 hours of treatment. They were assessed
both asleep and awake. When they were awake, we prefer to
evaluate the infants in their agitation free periods. Two
physcians, who did not know which treatment was applied to
the infant, performed the clinical assessment, and the overall
clinical score was calculated as average of the two
measurements. The two groups were compared according to
their clinical scores and the duration of hospitalisation.
Duration of hospitalisation was accepted as the time between
the admission of the infant and actual discharge time.

Radiological and other laboratory results including viral
analysis were not studied in every patient, because of
technical difficulties.

We used Mann-Whitney U test to compare the clinical
scores of group I against group II. We analysed differences
between the clinical scores before, and at 12, 24, 36 and 48
hours of therapy in each group using Wilcoxon test. A value
of p<0.05 was accepted as statistically significant.

RESULTS

Among 34 infants with acute bronchiolitis, 20 (58%) were
male and 14 (42%) female. The mean age of the patients was
6.9 3.4 months standard deviation (age range 3-24 months).
There were 29 (85%) infants below one year of age, and 15
(44%) younger than 6 months. When the two groups were
compared according to age, no significant difference was
found (p>0.05).

No significant difference was found between the two groups
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regarding the clinical scores before the onset of treatment
(8.37 1.34; 8.33 1.49; respectively) (p>0.05). After 12, 24,
36 and 48 hours of treatment, the clinical scores of group I,
and group II are shown in Table 2.

Figure 2

Table 2: Clinical scores following treatment

There was no statistically significant difference between the
two groups regarding the clinical scores after the onset of
treatment (p>0,05) (Figure I).

Figure 3

Figure I: Changes in the clinical scores of the patients in
group I, and group II at the time of admission and during
treatment.

When the difference in the duration of hospitalisation
between Group I and II was analysed, no significant
difference was found (3.52 1.02; 3.46 0.83; respectively)
(p>0.05).

We observed a statistically significant clinical improvement
at 48 hours of treatment in both Group I and Group II
(p<0.001).

Except sinus tachycardia seen in 4 patients (4, 9, 9 and 11
months of age) of Group I as an adverse effect of
salbutamol, no adverse effect was noted. Sinus tachycardia
was detected on the first day of treatment. Heart rates of the
infants increased above 150 beat / minute, and resolved
within 6-10 hours.

DISCUSSION

Acute bronchiolitis is an important lower respiratory tract
infection, especially in children younger than 6 months of
age. Its clinical picture resembles asthma because of
rhinorhoea, wheezing and tachypnoea. This similarity has
affected the treatment modalities of acute bronchiolitis, and
has caused bronchodilators and corticosteroids to be used
commonly in its management (1-5). In children hospitalised
in Canada with the diagnosis of bronchiolitis,
bronchodilators were used with a rate of 78%, whereas in a
study conducted together with pediatric allergists and
pulmonologists in the United States bronchodilators were
recommended in bronchiolitis with a rate of 86% (6). In spite

of the common use of bronchodilators, no consensus has
been achieved on the duration and dosage of the treatment,
and whether to use the oral or nebulized form (7).

Many randomised placebo-controlled studies have been
carried out to investigate the efficacy of bronchodilators
(especially sympathomimetics), but different results have
been obtained regarding their effects on wheezing,
retractions, oxygen saturation and respiratory rate
(3,8,9,10,11,12,13,14,15,16). In a study conducted by Lugo et al, on

68 children with bronchiolitis receiving albuterol treatment,
wheezing, retractions, oxygen saturation, respiratory effort
and respiratory rate were evaluated. They reported that in
50% of children there was no clinical improvement (15). In
another randomised placebo-controlled study, Dobson et al
looked at 52 children younger than 2 years of age with the
diagnosis of bronchiolitis of moderate severity presenting
with their first attack. Nebulized albuterol was used and
comparisons were made at the time of admission and at 24,
48, and 72 hours of treatment regarding oxygen saturation,
the general status of the patient and the use of accessory
respiratory muscles. No significant effect of the therapy was
noted (3). Totapally and colleagues used tidal breathing
flow-volume loops to assess the effect of albuterol on infants
with bronchiolitis, and they found no significant change
(16).

As a bronchodilator, the effect of ipratropium bromide
(either alone or in combination with salbutamol or albuterol)
on bronchiolitis has been evaluated and conflicting results
has been obtained (1, 8, 11, 17,18,19,20). In the studies of

Sammartino et al, ipratropium bromide was reported to have
desirable effects on oxygen saturation and respiratory effort
(17). The same investigators administered inhaled
ipratropium bromide in appropriate doses and the nebulized
form of the drug to 23 children with bronchiolitis younger
than 12 months. They found no significant difference
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between the two groups. However, they reported the aerosol
form of the drug to have been tolerated better. The oxygen
saturation values of the two groups were significantly
different when compared to the values of the control groups
(1). Stokes et al noted improvement in respiratory effort with
ipratropium bromide (18), whereas Henry et al did not
observe this effect (19).

It has been suggested that heterogenous results regarding the
effects of sympathomimetic or anticholinergic
bronchodilators obtained in these studies may be due to
several reasons. The clinical picture of bronchiolitis is due
primarily to pathology such as mucosal oedema, exaggerated
mucous secretion and the inflammation of small airways
rather than the constriction (bronchospasm) of the smooth
muscles of the airways. The observation that drugs that are
both alpha and beta receptor agonists such as epinephrine are
clinically useful, supports this (5, 21). Barr et al found a

beneficial effect of inhaled adrenaline in an infant with RSV
bronchiolitis who was also receiving beta-adrenergic
receptor blockade with propranolol. They pointed out that it
was most probably the alfa-adrenergic stimulation improving
airway obstruction by arteriolar vasoconstriction in the
airway mucosa and hence reducing bronchial mucosal
thickness (22). Whether the patients included in the studies

were suffering with their first attack or recurrent attacks is
another factor influencing the results. The patients with
recurrent wheezing who better respond to bronchodilators
may be asthmatic children, and this will falsely increase their
level of efficacy in bronchiolitis (23). The young age of

patients and RSV as the etiological agent also influence
response to bronchodilators negatively (3). In our study,
about half of the patients were younger than 6 months, thus
the effect of age on the clinical response was not supported.
In addition, as no viral serological studies were made, we
could not evaluate the effect of RSV on the clinical
response.

Several clinical scoring systems have been used for the
clinical picture of bronchiolitis. For their modified scoring
system Cengizlier et al used respiratory rate, wheezing,
retraction and general condition (10), whereas Goh et al.
included respiratory rate, subcostal retraction, wheezing,
crepitations, oxygen requirement, nebulization, intravenous
infusion in their scoring system (11).  Kristjansson et al.
formed a scoring system composed of respiratory rate, the
presence or absence of intercostal retractions, findings on
respiratory auscultation, the skin colour and general status of
the patient (24), whereas the scoring system of Chowdhury et

al. included wheezing, retraction, respiratory rate (8).
Furthermore, Bertrand et al. used respiratory rate, wheezing,
retractions and the necessity for oxygen supplementation
(while they were keeping the oxygen saturation of the
patients between 94% and 97%) in their scoring system (25).

Decreased oxygen saturation, tremor, flushing, hyperactivity
and hypokalemia are the adverse effects seen with the use of
sypathomimetic drugs. Cardiovascular adverse effects such
as hypokalemia-induced supraventricular tachycardia, sinus
tachycardia, premature ventricular contractions, palpitation,
atrial fibrillation, and increased blood pressure may be
observed (3, 6, 12, 21, 24, 26). As an adverse effect, we

detected sinus tachycardia in four infants of group I. The
tachycardia resolved spontaneously within 6-10 hours.

In the literature, no adverse effect has been reported with the
use of ipratropium bromide (27,28) except for the decrease in

the heart rate caused by the cumulative dose of the drug (29).

The efficacy of sympathomimetics and anticholinergics in
the treatment of acute bronchiolitis is still being discussed.
In this study, we have found that there is no difference
between the clinical scores of infants with acute bronchiolitis
receiving ipratropium bromide or salbutamol. If a
bronchodilator is used in the treatment of acute bronchiolitis,
ipratropium bromide may be preferred because of the
possible side effects of salbutamol.

Conflict of interest: None

CORRESPONDENCE TO

Prof. Dr. Ayten P. UYAN e.mail :
cihangirayten@superonline.com

References

1. Sammartino LP, Lines D. Efficacy of ipratropium
bromide by metered dose aerosol and aerochamber in acute
paediatric bronchiolitis. J Paediatr Child Health 1997;33:459
2. Canny GJ. Acute bronchiolitis-recent advances in
treatment. Indian J Pediatr 1996;63:45-51
3. Dobson JV, Stephens-Groff SM, McMahon SR, Stemmler
MM, Brallier SL, Bay C. The use of albuterol in hospitalized
infants with bronchiolitis. Pediatrics 1998;101:361-368
4. Renzi PM, Turgeon JP, Marcotte JE, et al. Reduced
interferon-gama production in infants with bronchiolitis and
asthma. Am J Respir Crit Care Med 1999;159:1417-1422
5. Brand PLP, Vaessen-Verbenne APHA. Differences in
management of bronchiolitis between hospitals in the
Netherlands. Eur J Pediatr 2000;159:343-347
6. Kelnerr JD, Ohlsson A, Gadomski AM, Elaine EL, Wang
EEL. Efficacy of bronchodilator therapy in bronchiolitis.
Arch Pediatr Adoles Med 1996;150:1166-1172
7. Goebel J, Estrada B, Quinonez J, Nagji N, Sanford D,
Boerth RC. Prednisolone plus albuterol versus albuterol
alone in mild to moderate bronchiolitis. Clin Pediatr



Comparison Of Two Different Bronchodilators In The Treatment Of Acute Bronchiolitis

5 of 6

2000;39:213-220
8. Chowdhury D, Al Howasi M, Khalil M, Al-Frayh AS,
Chowdhury S, Ramia S. The role of bronchodilators in the
management of bronchiolitis: a clinical trial. Annals of
Tropical Paediatrics 1995;15:77-84
9. Hammer J, Numa A, Newth C. Albuterol responsiveness
in infants with respiratory failure caused by respiratory
syncytial virus infection. J Pediatr 1995;127:485-490
10. Cengizlier R, Saraclar Y, Adalioglu G, TuncerA. Effect
of oral and inhaled salbutamol in infants with bronchiolitis.
Acta Paediatr Jpn 1997;39:61-63
11. Goh A, Chay OM, Foo AL, Ong EK. Efficacy of
bronchodilators in the treatment of bronchiolitis. Singapore
Med J 1997;38:326-328
12. Gadomski AM, Lichenstein R, Horton L, King J, Keane
V, Permutt T. Efficacy of albuterol in the management of
bronchiolitis. Pediatrics 1994;93:907-912
13. Gadomski AM, Aref GH, El Din OB, El Sawy IH,
Khallaf N, Black RE. Oral versus nebulized albuterol in the
management of bronchiolitis in Egypt. J Pediatr
1994;124:131-138
14. Ho LH, Collis G, Landau LI, Souef PN. Effect of
salbutamol on oxygen saturation in bronchiolitis. Arch Dis
Child 1991;66:1061-1064
15. Lugo RA, Salyer JW, Dean JM. Albuterol in acute
bronchiolitis-continued therapy despite poor response?
Pharmacotherapy 1998;18:198-202
16. Totapally BR, Demerici C, Zureikat G, Nolan B. Tidal
breathing flow-volume (TBFV) loops in bronchiolitis in
infancy: the effect of albuterol. Crit Care 2002;6:160-165
17. Sammartino L, Lines D. Efficacy of ipratropium bromide
in acute bronchiolitis. Pediatr Rev Commun 1995;8:105-114
18. Stokes GM, Milner AD, Hodges IGC, Henry RL,
Elphick MC. Nebulised therapy in acute severe bronchiolitis
in infancy. Arch Dis Child 1983;58:279-283

19. Henry RL, Milner AD, Stokes GM. Ineffectiveness of
ipratropium bromide in acute bronchiolitis. Arch Dis Child
1983;58:925-926
20. Schuh S, Johnson D, Canny GJ, et al. Efficacy of adding
nebulised iptatropium bromide to nebulised albuterol
therapy in acute bronchiolitis. Pediatrics 1992;90:920-923
21. Veerappan A, Kumar A. Role of steroids in croup and
beta agonists in bronchiolitis. Indian J Pediatr
1996;63:577-581
22. Barr FE, Patel NR, Newth CJ. The pharmacologic
mechanism by which inhaled epinephrine reduces airway
obstruction in respiratory syncytial virus-associated
bronchiolitis. J Pediatr 2000;136:699-700
23. Kelnerr JD, Ohlsson A, Gadomski AM, Wang EEL.
Bronchodilators for bronchiolitis. The Cochrane Database of
Systematic Reviews 2000;3:1-21
24. Kristjansson S, Lodrup Carlson KC, Wennergren G,
Strannegard L, Carlsen KH. Nebulised racemic adrenaline in
the treatment of acute bronchiolitis in infants and toddlers.
Arch Dis Child 1993;69:650-654
25. Bertrand P, Aranibar H, Castro E, Sanchez I. Efficacy of
nebulized epinephrine versus salbutamol in hospitalized
infants with bronchiolitis. Pediatr Pulmonol
2001;31:284-288
26. Schweich PJ, Hurt TL, Walkley EI, et al. The use of
nebulized albuterol in wheezing infants. Pediatr Emerg Care
1992;8:184-188
27. Ailani RK, Shah SP, Koyande D, Kudalkar SS, Kodge
K, Deshmukh YA. Study of ipratropium bromide inhalation
in stable asthma. J Assoc Physicians India 1995;43:36-41
28. Karwat K. A trial of ipratropium bromide dose
optimalization in patients with atopic asthma. Pneumonol
Alergol Pol 1995;63:539-543
29. Friberg S, Graff-Lonnevig V. Ipratropium bromide in
childhood asthma: a cumulative dose-response study. Ann
Allergy 1989;62:131-134



Comparison Of Two Different Bronchodilators In The Treatment Of Acute Bronchiolitis

6 of 6

Author Information

Ayten Pamukcu Uyan, Prof. Dr.
Department of Pediatrics, Pediatric Pulmonology Unit, A.I.B.U. Izzet Baysal Medical Faculty, Professor Dr. of Pediatri,
Abant Izzet Baysal University

Hamit Ozyurek, Assis. Prof. Dr.
Department of Pediatrics, Pediatric Pulmonology Unit, A.I.B.U. Duzce Medical Faculty, Assistant Professor of Pediatri,
Abant Izzet Baysal University

Mahmut Keskin, Dr.
Department of Pediatrics, Pediatric Pulmonology Unit, A.I.B.U. Duzce Medical Faculty, Assistant of Pediatri, Abant Izzet
Baysal University

Yýlmaz Afsar, Dr.
Department of Pediatrics, Pediatric Pulmonology Unit, A.I.B.U. Duzce Medical Faculty, Assistant of Pediatri, Abant Izzet
Baysal University

Ebru Yilmaz
Department of Pediatrics, Pediatric Pulmonology Unit, A.I.B.U. Duzce Medical Faculty, Assistant of Pediatri, Abant Izzet
Baysal University


