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Acute bronchiolitis is a common, potentially life-threatening condition with
few therapeutic options. In the present randomized study, we compared the
clinical efficacies of nebulized epinephrine and salbutamol in the emergency
room management of acute bronchiolitis. Primary outcome measures were
improvement in mean respiratory rate, mean oxygen saturation value and
severity score. Secondary outcome measures were length of hospital stay,
hospitalization and relapse rates. A total of 75 patients were analyzed (36
epinephrine, 39 salbutamol). Both groups experienced a similar pattern of
clinical improvement. Hospitalization rates were 8.3% for epinephrine and
5.1% for salbutamol (p>0.05), whereas relapse rates were 80% for epinephrine
and 20% for salbutamol groups (p<0.001). Respiratory syncytial virus was the
most common virus identified (41%). We did not find a difference between
salbutamol and epinephrine in terms of clinical improvement, but salbutamol
can be a drug of choice due to its lower relapse and hospitalization rates
compared to epinephrine.
Key words: acute bronchiolitis, respiratory syncytial virus, epinephrine, salbutamol,
wheezing.

Acute bronchiolitis, first described as a
distinct clinical entity in 19411, is defined 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 two years of
age2. Today, it is not only one of the most
common causes of hospital admissions in the
first 12 months of life, but also one of the most
common respiratory tract illnesses with a great
deal of variation in its clinical management3.
It is generally seasonal and associated with a
growing number of respiratory viruses, most
commonly respiratory syncytial virus (RSV)47. Annual outbreaks typically occur between
October and May, with the peak effect falling
in January and February8. Most infants have a
mild, self-limiting illness and recover completely,
although subtle pulmonary abnormalities and
respiratory symptoms may persist for weeks9.
Around 1-3% of all infants require admission

to a hospital for more aggressive management
and monitoring, and almost half of them
will have recurrent episodes of wheeze 911 . The disease accounts for a substantial
morbidity, with a mortality of less than 1%12.
The mortality increases substantially with
pre-existing medical conditions13. The optimal
pharmacological therapy in bronchiolitis is
controversial. The role of bronchodilators has
been subject to many studies and systematic
evidence-based reviews of the literature since
the late 1950s14,15. Although bronchodilator
therapy is in common use today, its efficacy is
not universally accepted. Multiple studies have
documented wide variation in management,
hospitalization rates and length of hospital
stay, suggesting a lack of consensus and an
opportunity to improve care for this common
disorder 14 . Conflicting results have been
obtained, with some studies favoring treatment
while others show no benefit over placebo.
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Epinephrine, with its combined alpha and beta
receptor agonist activity, is suggested to be an
ideal bronchodilator16. There has been some
evidence suggesting that the use of epinephrine
may be favorable over salbutamol for shortterm clinical benefits3,17,18. Some, but not all,
small studies also suggest that epinephrine
may decrease admissions in outpatients17,19,20.
However, a Cochrane review of these studies
was inconclusive21. In our hospital, nebulized
salbutamol has almost been a standard drug
of choice in the treatment of children with
acute bronchiolitis. The objective of the present
study was to compare the clinical efficacies of
nebulized epinephrine and nebulized salbutamol
in the emergency room management of acute
bronchiolitis.
Material and Methods
The study was conducted in the Emergency
Department (ED) of İhsan Doğramacı
Children’s Hospital, a tertiary-care pediatric
hospital in Turkey. The study was performed
in accordance with the Declaration of Helsinki
protocols. Informed consent was obtained from
the legal representatives of all patients included
in the study, in accordance with the protocols
of our institution. The procedures used were
in accordance with the ethical standards of
the national and institutional committees
on human subject research. Patients could
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be withdrawn from the study at any time at
the parents’ request. Recruitment occurred
from September 2003 to May 2004 and from
September 2004 to December 2005. A clinical
diagnosis of acute bronchiolitis was made by
the physician in the ED if the patient had a
history of upper respiratory tract infection
and clinical findings consistent with acute
bronchiolitis at admission, including tachypnea,
wheezing, wheezing with crackles, or respiratory
distress with recessions. Patients were scored
according to Respiratory Distress Assessment
Instrument (RDAI)22. Patients diagnosed with
acute bronchiolitis were considered eligible for
the study if they met the following criteria:
(1) aged 2-24 months old, (2) first incidence
of wheeze, and (3) a severity score of either
‘mild’ or ‘moderate’ according to RDAI as
shown in Table I. Patients were excluded
from the study if they: (1) had a chronic
cardiopulmonary or immunodeficiency disease,
(2) were ever diagnosed with asthma or
any other comorbidities, (3) were recurrent
wheezers, and (4) had taken bronchodilators
or corticosteroids during the 24 hours prior
to admission. Patient heterogeneity was
minimized by including previously healthy
patients with first-time wheezing with no
underlying comorbidities, thus reducing the
risk of including patients with true bronchial
asthma who would benefit from beta2 agonist
therapy and may therefore bias the results.

Table I. Calculation of the Severity Score
Respiratory-effort score: Patients are examined for intercostal recession, subcostal recession, substernal
recession, tracheal tug, and nasal flaring, and assigned a score of 0 (not present), 1 (mild to moderate),
or 2 (severe) for each factor. Each score was then multiplied by a weighting factor, as follows: intercostal
recession (1), subcostal recession (1), substernal recession (1), tracheal tug (1.5), and nasal flaring
(1.5). The weighted scores were then totaled to obtain a score for respiratory effort. Finally, infants with
respiratory-effort scores of 0 to 4.9 were given a severity score of 1 (mild); those with respiratory-effort
scores of 5.0 to 8.9 were given a score of 2 (moderate); and those with respiratory-effort scores of 9.0 to
12.0 were given a score of 3 (severe).
Oxygen saturation score: The patients received scores of 0, 1 or 2 for oxygen-saturation values of 95-100%,
90-94%, and less than 90%, respectively.
Respiratory rate score: The patients whose respiratory rates were within 2 SD of the mean for their age
received a score of 0; those whose rates were 2 to 3 SD above or below the mean for their age received
a score of 1; and those whose rates were more than 3 SD from the mean for their age received a score
of 2.
SEVERITY SCORE: The above three scores were totaled for each patient, and the patient’s condition was
classified as mild (total score <2), moderate (total score 2-3), or severe (total score >3).
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There were two drug groups. One group received
two doses of nebulized epinephrine, applied 30
minutes apart (L-epinephrine 1:1000, 2.5 mg/
dose combined with 0.9% saline solution). The
other group received two doses of salbutamol,
applied 30 minutes apart (salbutamol 0.15 mg/
kg/dose combined with 0.9% saline solution).
Participants were randomly assigned into one of
the two drug groups, using computer-generated
randomization within blocks with six subjects.
The patients received the medication under
the supervision of pediatricians in the ED
who remained blinded to the identity of the
medication throughout the study. Treatment
was allocated by a trained nurse from the
Pediatric Pulmonology Unit who had no contact
with the study participants. All other study
personnel and participants were blinded to the
treatment assignment. All study solutions were
clear, colorless and odorless. Equal volumes of
medication (either salbutamol or epinephrine)
were prepared in advance daily. Medication
was dispensed in aluminum wrapped syringes,
numerically coded for use in the ED. The
trained nurse from the Pediatric Pulmonology
Unit who handled the treatment allocation
was the only person who knew the numerical
codes assigned to the two medications. In order
to evaluate the process of blinding, parents,
nurses and all study personnel in the ED were
asked which therapy they believed the patient
received. The nebulizations were administered
for 10-15 minutes with a standard hospital
jet nebulizer, with continuous flow of 100%
oxygen at 6 liters/minute. All patients with a
mean oxygen saturation value of <92% received
continuous supplemental oxygen. The principle
investigator (who remained blinded to the
drug groups) observed the patients prior to
treatment (baseline), one hour after the delivery
of the drugs, and four hours after the delivery
of the drugs. The followings were assessed
and recorded while the patient was resting:
body temperature, respiration rate, heart rate,
respiratory effort, oxygen saturation while
breathing room air, severity score, and blood
pressure. The respiration rate was scored by
comparing with data from age-matched healthy
infants23. Severity score was mild, moderate, or
severe, as indicated by the RDAI22. The primary
outcome measures included improvements in
mean respiration rate, mean oxygen saturation
values and severity scores. The secondary
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outcome measures included the length of
hospital stay, hospitalization (after the initial
4 hours following the treatment) and relapse
rates. The length of hospital stay was defined
as the time between study entry and patient
discharge (either from the ED or inpatient
ward). A nasopharyngeal aspiration sample
was obtained from all patients for detection of
the etiologic agent including RSV, adenovirus,
influenza A, influenza B, parainfluenza 1,
parainfluenza 2, and parainfluenza 3 (Bartels
Respiratory Kit). Serum total immunoglobulin
(Ig)E levels and absolute eosinophil counts were
analyzed. The possible effect of RSV status on
primary outcome measures in both drug groups
was also assessed. The admitting medical officer
and nurse recorded detailed clinical histories,
including current and previous medications,
duration of the symptoms, the infant’s ability to
feed, history of breastfeeding, parental smoking,
and history of atopic dermatitis. The patients
were observed in the ED for four hours after
they were given medication. After this time,
they were either discharged or admitted to
the hospital, depending on their symptoms
and severity scores. Hospitalization criteria
were defined as: (1) severity score of ‘severe’
assessed by RDAI, (2) oxygen saturation
<92%, and (3) requirement of additional
bronchodilators and supplemental oxygen.
Discharge criteria from the ED were defined
as: (1) no sign of respiratory distress, (2)
oxygen saturation >92%, and (3) lack of further
requirement of additional bronchodilators and
supplemental oxygen. The patients who were
discharged were asked to return one week later
for reevaluation in the Pediatric Pulmonology
outpatient clinic. They were then checked for
any respiratory symptoms and further need
for readmission. This study was supported
by Hacettepe University Faculty of Medicine
Scientific Research Unit (project number: 04
T05 101 002).
Statistical Analysis
A sample size of 32 patients per group would
be sufficient to detect an important treatment
effect, using a two-tailed test, type I error of
0.05, and power of 90%, assuming a standard
deviation of 10 breaths/minute in respiration
rate. A reduction of 6 breaths/minute in
respiration rate was regarded as clinically
important. The results are expressed as mean
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± standard deviation (SD), frequency and
percent, where appropriate, throughout the
article. Repeated measures analysis of variance
was used to analyze mean oxygen saturation,
mean respiration rate, mean heart rate, and
blood pressure for the effects of drug group
(epinephrine, salbutamol), time (baseline prior
to treatment, 1 hour after medication, 4 hours
after medication), and interaction between
drug group and time. In addition, a chi-square
test was used to analyze the improvement in
severity scores among the two drug groups.
All statistical analyses were performed using
the SPSS program (version 15 for Windows).
Statistical significance was set at p<0.05.
Results
A total of 150 patients were assessed for
eligibility in the study (Fig. 1). Eighty of
them were randomly assigned to one of the
drug groups. Seventy-five patients were taken
into consideration in the main analysis. Of
these, 39 (52%) received salbutamol and 36
(48%) received epinephrine. Demographic
characteristics of patients at admission and
the degree of illness at study enrollment are
shown in Table II.
Primary Outcome Measures
The clinical conditions of patients in both
drug groups improved over time from their
baseline. Mean respiration rates decreased,
mean oxygen saturation increased and severity
scores decreased (Table III) (Fig. 2). Repeated
measures analysis of variance showed that
there was a significant effect of time for
mean respiration rate (p<0.001) and mean
oxygen saturation (p<0.001), but there was
no significant interaction between time and
drug groups (p>0.05) (Table IV). Baseline
mean heart rates were not statistically different
between drug groups (p=0.115), but the
difference from baseline was significantly higher
in the salbutamol group compared to the
epinephrine group at the end of the first hour
after the delivery of the drugs (p=0.019) (Table
III, Fig. 2). Repeated measures analysis of
variance did not show a statistically significant
effect of time for systolic and diastolic blood
pressures during the study (p>0.05) (Table IV).
At the end of the four hours of observation in
the ED, 5 patients progressed to a severity score
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of ‘severe’ and were admitted to the hospital.
Among them, 2 patients from the epinephrine
group and 1 patient from the salbutamol group
progressed to a severity score of ‘severe’ at
the end of the first hour, and 1 patient from
the salbutamol group and 1 patient from the
epinephrine group progressed to a severity
score of ‘severe’ at the end of the fourth hour
following the delivery of drugs (Table III). The
effect of drug group on hospital admittance
was not statistically significant (p=0.666). We
observed an improvement in the severity scores
of 19 (53%) patients in the epinephrine group
and of 23 (59%) patients in the salbutamol
group. This difference was not statistically
significant (p=0.589).
Secondary Outcome Measures
The hospitalization rate was 8.3% in the
epinephrine group and 5.1% in the salbutamol
group. This difference was not statistically
significant (p>0.05). Mean hospital stay length
was 18.5 hours in the epinephrine group and
14.5 hours in the salbutamol group. This
difference was also not statistically significant
(p=0.577). Seventy (93%) patients were
discharged successfully from the ED. They
were not given any additional bronchodilators
and were told to return one week later for
reevaluation in the Pediatric Pulmonology
outpatient clinic. Of these 70 patients, 61 (87%)
returned one week later for reevaluation (Fig.
1). It was revealed that 10 (16.3%) of these
61 patients were readmitted to the ED with
respiratory symptoms and required additional
nebulizations, while 51 (83.7%) patients did
not show any symptoms. Among patients
returning for reevaluation, there were no
statistically significant differences between the
patients who were readmitted and those who
were not readmitted in terms of age, gender,
RSV status, serum total IgE levels, absolute
eosinophil counts, family history of atopy,
and exposure to cigarette smoking (p>0.05).
Among 10 patients with respiratory symptoms,
8 (80%) were from the epinephrine group
and 2 (20%) were from the salbutamol group
(p<0.001) (Fig. 1). The patients who were
readmitted (n=10) were followed to determine
whether subtle pulmonary abnormalities and
respiratory symptoms would persist. Among
these 10 patients, 7 had recurrent bronchiolitis

Volume 53 • Number 6

Emergency Room Management of Acute Bronchiolitis: Epinephrine vs Salbutamol

655

Table II. Demographic Characteristics of Patients at Admission and Degree of Illness at Study
Enrollment
Characteristic

Salbutamol
(n=39)
7.6±5.1

p value

Age (Mean±SD), months

Epinephrine
(n=36)
7.7±4

Gender, n (%)
Male
Female
Parental smoking, n (%)

25 (69%)
11 (31%)
22 (61%)

23 (59%)
16 (41%)
25 (64%)

0.345

Duration of symptoms
(Mean±SD) days

4.8±3.4

6.4±4.9

0.115

Breastfeeding positive, n (%)

34 (94%)

37 (95%)

History of atopic dermatitis, n (%)

7 (19%)

9 (23%)

History of atopy in the family, n (%)

-

2 (6.7%)

History of bronchial asthma in the family, n (%)

4 (13.3%)

9 (30%)

RSV status positive, n (%)

15 (41.7%)

16 (41%)

0.934
0.701
0.492
0.117
0.955

Other viruses, n (%)
Influenza A
Influenza B
Parainfluenza 1
Parainfluenza 2
Parainfluenza 3
Adenovirus
Total
Absolute eosinophil count (/mm3)
(Median, Min-Max)

1 (3%)
2 (6%)
1 (3%)
4 (11.1%)
111.6
(9.5-514.8)

1 (3%)
2 (5%)
1 (3%)
4 (10.2%)
181
(0-597.8)

7
(2-465)

6
(0-305)

0.615

54.6±11.6

54.6±10.8

0.999

151.2±21.8

143.7±18.9

0.115

96.1±2.9

95.7±2.4

0.610

13 (36%)
23 (64%)
-

11 (28%)
28 (72%)
-

0.463

Serum total IgE (IU/ml)
(Median, Min-Max)
Respiratory rate, breaths/min
(Mean±SD)
Heart rate, beats/min
(Mean±SD)
Oxygen saturation, %
(Mean±SD)
Severity score, n (%)
Mild
Moderate
Severe

SD: Standard deviation. NA: Statistical analysis is not available.

in the follow-up. Among these 7 patients,
1 had gastroesophageal reflux detected by
scintigraphy and 1 had RSV pneumonia and
needed to be hospitalized. Skin prick tests
and reflux scintigraphy of the remaining 5
patients were negative. The number of wheezy
episodes decreased in time, and they have been
symptom-free for the last two years.
Respiratory syncytial virus (RSV) was found
to be the most common (41%) etiologic
agent in the nasopharyngeal aspiration
samples, followed by influenza B, influenza A,
adenovirus, and parainfluenza type 3 (Table II).
In the epinephrine group, 15 (42%) patients

0.937

0.789

NA

0.289

were RSV- positive and 21 (58%) patients were
RSV-negative. In the salbutamol group, 16
(41%) patients were RSV-positive and 23 (59%)
patients were RSV-negative. The RSV status
did not have an effect on the primary outcome
measures of the patients in either drug group
(data not shown). In terms of adverse effects,
oxygen desaturation was observed in both drug
groups (3 patients from the epinephrine group
and 2 patients from the salbutamol group).
No other adverse effects (such as pallor,
hypertension or tremor) were observed in either
drug group. Double-blinding was maintained
throughout the study. When the participants
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ASSESSED FOR ELIGIBILTY

EXCLUDED (n= 70)
Not meeting inclusion criteria (n=50)
� Recurrent wheezing (n=42)
� Prematurity, congenital heart
disease (8)
l d
(
)

RANDOMIZED (n=80)

ALLOCATED TO SALBUTAMOL (n=40)

ALLOCATED TO EPINEPHRINE (n=40)
�
�

Received allocated intervention (n=36)
Did not receive allocated intervention due
to consent withdrawal (n=4)

�
�

Received allocated intervention (n= 39)
Did not receive allocated intervention due
to consent withdrawal (n=1)

ASSESSMENTS

ASSESSMENTS

One
andand
four
hours
after
thethe
delivery
study
y
studdrug
One
four
hours
after
deliverofy of

One and four hours after the delivery of study drug

Hospitalized (n=3)

Hospitalized (n=2)

Discharged successfully
(n=33)

Discharged successfully
(n=37)

36 included in main
analysis

39 included in main
analysis

REEVALUATION A WEEK LATER
(n=61)

Epinephrine group (n=30)

Salbutamol group (n=31)

Recurrent symptom (n=8)

Recurrent symptom (n=2)

No symptom (n=22)

No symptom (n=29)

Fig. 1. Flow diagram of patient allocation.

and the medical staff were asked to guess the
allocation group, the majority (99%) replied
that they did not know which study drug the
patient had received; 1% were able to guess the
allocation correctly. There was no difference in
the proportion of correct guesses by the drug
groups (p>0.05).
Discussion

salbutamol and epinephrine in terms of
clinical effects, including mean respiration
rate, mean oxygen saturation and severity score
in the emergency room management of acute
bronchiolitis. It was also found that salbutamol
had lower hospitalization and relapse rates
compared to epinephrine and can therefore
be a drug of choice in the emergency room
management of acute bronchiolitis.

The present study did not show a statistically
significant difference between nebulized

Management of acute bronchiolitis is highly
variable with respect to therapeutic measures.
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Table III. Respiratory Rate, Oxygen Saturation Value, Heart Rate Measurements, and Severity Score
Distribution of Patients at Baseline, and One and Four Hours after the Delivery of Study Drugs
Respiratory rate (/min)
Baseline
1st hour
4th hour
Oxygen saturation (%)
Baseline
1st hour
4th hour
Heart rate (/min)
Baseline
1st hour
4th hour
Severity score (RDAI)
Baseline
Mild
Moderate
Severe
1st hour
Mild
Moderate
Severe
4th hour
Mild
Moderate
Severe

Systematic analyses of recent literature have
yielded contradictory results on the clinical
use of current therapies and offer limited
benefit in the treatment3. Short-acting beta2
agonists like salbutamol are widely considered
among the first-line agents, although little
evidence supports their efficacy21,24-26. A small
but statistically significant improvement in
clinical score in response to short-acting beta2
agonists is demonstrated, but heterogeneity
of the reported studies makes it difficult to
determine the clinical importance of this
short-term benefit21. Two meta-analyses that
addressed the efficacy of beta 2 agonists in
bronchiolitis showed a modest impact in the
evolution of the disease 25,27. A systematic
review including 22 clinical trials with 1,428
children with acute bronchiolitis administered
salbutamol, ipratropium bromide or adrenergic
agents reported evidence of small, shortterm improvements in clinical scores of
doubtful clinical importance28. The present
study demonstrated statistically significant
improvements in short-term effects like clinical
score, oxygen saturation and respiratory rate

Epinephrine

Salbutamol

Mean±SD
54.6±11.6
52.3±11.8
48 ±8
Mean±SD
96.1±2.9
95.8±2.7
97.3 ±2.1
Mean±SD
151.2±21.8
152.8±22.5¥
145.4 ±15.3
n, %

Mean±SD
54.6±10.8
52.1±10.8
49.7±7.6
Mean±SD
95.7±2.4
95.7±2.4
96.7±2.5
Mean±SD
143.7±18.9
155±17.9¥
149.2±17.6
n, %

13 (36%)
23 (64%)
-

11 (28%)
28 (72%)
-

21 (58%)
13 (36%)
2 (6%)

19 (49%)
19 (49%)
1 (2%)

30 (83%)
3 (8.5%)
3 (8.5%)

32 (82%)
5 (12.8%)
2 (5.2%)

in response to salbutamol over time from
baseline. Nebulized epinephrine, which has
both beta2 agonist and alpha agonist activities,
has also been studied in the management of
acute bronchiolitis. The potential advantage
of epinephrine over salbutamol is probably
associated with its alpha-adrenergic activity
causing vasoconstriction and thereby reducing
edema and secretions of the airways involved
in the pathophysiologic changes16. A metaanalysis revealed that epinephrine may be
favorable compared to placebo and albuterol
for short-term benefits among outpatients28.
Another randomized study found that inhaled
epinephrine significantly improved oxygenation
and reduced hospitalizations as compared with
salbutamol17. Similarly, a randomized trial of
nebulized epinephrine and albuterol revealed
that patients treated with epinephrine were
discharged significantly earlier than the patients
treated with albuterol29. All of these studies
suggest that clinical improvements observed
probably represent the short-term benefits.
On the other hand, a multicenter clinical trial
of epinephrine revealed that epinephrine had
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Treatment Groups
Epinephrine
Salbutamol

Baseline

1 st hour

4 th hour

Baseline

1 st hour

4 th hour

Baseline

1 st hour

4 th hour

Fig. 2. The effect of time on mean respiratory rate, mean oxygen saturation value and mean heart rate in treatment
groups.

no effect on duration of hospitalization22. The
present study also demonstrated statistically
significant improvements in short-term effects
like clinical score, oxygen saturation and
respiratory rate in response to epinephrine over
time from baseline. However, regarding longerterm outcomes such as hospital admission and
relapse rates, epinephrine failed to demonstrate
significant improvements. It was observed that
patients in both drug groups experienced a
similar degree of improvement in respiratory
rate, oxygen saturation and severity scores.
The improvements observed in both drug
groups may be related to the minute-tominute variability that is typical of the disease
process.
We used epinephrine in our study because it
is more readily available and less costly than
racemic epinephrine. However, while there
seems to be no agreement on the optimal
dose schedules of nebulized epinephrine,
it is believed that the dose of epinephrine
has to be similar for each patient regardless

of weight 30 . Several randomized placebocontrolled trials have shown that nebulizations
of epinephrine at a dose of 2-5 ml of 1:1000
have significant effects on clinical scores and
pulmonary resistance, enabling a more rapid
discharge of bronchiolitis patients from the
emergency room31. Moreover, nebulization with
3-5 ml of epinephrine (1:1000) is considered
to be a safe treatment with few side effects32.
In the present study, a dose of 2.5 mg/dose
of 1:1000 epinephrine was considered to be
safe and appropriate, as it would be a good
therapeutic dose for the infants between
one and two years of age. We used two
nebulizations of epinephrine with a 30-minute
interval and observed no deleterious effects
on the cardiorespiratory status of infants with
acute bronchiolitis. Salbutamol was applied 30
minutes apart with a dose of 0.15 mg/kg/dose,
which is the preferred dose in most of the
studies and daily practice. We believed that
more and frequent nebulizations would unlikely
create a significant difference in our outcomes

Table IV. The Results of Repeated Measures Analysis of Variance of Vital Signs of Patients Over Time
Respiratory rate
Oxygen saturation
Heart rate
Systolic blood pressure
Diastolic blood pressure

Factor

MSE

F

p value

Time
Time
Time
Time
Time
Time
Time
Time
Time
Time

647.013
20.83
38.1
1.206
1072.614
695.120
21.251
26.140
14.792
1.307

15.45
0.498
6.854
0.217
7.758
5.028
1.297
1.595
1.418
0.125

<0.001
0.603
0.002
0.779
0.001
0.008
0.276
0.206
0.246
0.852

MSE: Mean square error. F: F test statistic.

effect
and group
effect
and group
effect
and group
effect
and group
effect
and group

�

interaction
interaction
interaction
interaction
interaction
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and could possibly produce more undesirable
cardiovascular effects. There is evidence that
multiple doses of nebulized bronchodilators
can have deleterious effects33. Some adverse
effects such as tachycardia, agitation and oxygen
desaturation are relatively more common
among patients receiving beta2 agonists, mainly
salbutamol 17. In the present study, five of
75 patients had oxygen saturation values
<92%, and their severity scores progressed
to ‘severe’ during the clinical course. The
arterial desaturation of these patients could
be a reflection of the worsening of the already
disturbed ventilation-perfusion balance in the
lungs with the use of bronchodilators34. Thus,
bronchodilators should only be continued
in a portion of patients who show clinical
improvement upon nebulization, and the
clinician should decide on a case-by-case
basis. Their use should be continued only if
clinical improvement can be documented by
objective endpoints such as severity scores
or vital signs3,13,26. Baseline mean heart rates
were not statistically different between drug
groups, but the difference from the baseline
was significantly higher in the salbutamol
group compared to the epinephrine group at
the end of the first hour after the delivery
of drugs. Salbutamol is known to cause
tachycardia as a result of beta 2 -mediated
vasodilation, subsequent reflex tachycardia and
also some degree of beta1 receptor stimulation.
Epinephrine, on the other hand, is known to
cause tachycardia as a result of alpha receptor
stimulation. In the present study, the finding
of tachycardia in the salbutamol group was
statistically significant, but clinically it was
self-limited, transient and irrelevant. Clinically
obvious tremor, hyperactivity, hypertension, and
pallor, which can be seen after salbutamol or
epinephrine applications, were not observed
in the present study.
Among the patients presenting one week later
for reevaluation, the majority with recurrent
respiratory symptoms (80%) were from
the epinephrine group. The higher relapse
rate observed in epinephrine group may be
related to the shorter duration of action of
epinephrine compared to salbutamol and
minute-to-minute variability that is typical
of the disease. There is also some evidence
that patients treated with epinephrine had
a more rapid discharge rate from the ED,
probably reflecting the transient reductions in
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edema and improving pulmonary mechanics
and clearance of secretions31. Lung function
that is reduced in acute bronchiolitis shows
a significant improvement after immediate
inhalation of epinephrine. However, studies
collecting data beyond this initial treatment did
not usually reveal a persistent improvement as
was the case in the present study. Finally, the
present study involved patients with a severity
score of mild-moderate acute bronchiolitis;
therefore, the findings presented here cannot
be extrapolated to patients with a severity
score of severe acute bronchiolitis. Further
conclusions on the clinical efficacy of nebulized
epinephrine and salbutamol will require large
and multicentric trials involving patients with
heterogeneous clinical severity.
In conclusion, epinephrine and salbutamol
can both be considered as an option for
patients with acute bronchiolitis, provided
the clinical presentation is mild or moderate.
These medications should only be continued
if there is clinical improvement. Further
studies are needed before routine use of
bronchodilators among outpatients can be
strongly recommended.
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