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ABSTRACT

Background: Acute bronchiolitis is a common viral lower respiratory tract infection and a major
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cause of hospitalization in infants, most commonly caused by respiratory syncytial virus. Nebulized
3% hypertonic saline (HS) and adrenaline may improve clinical symptoms, but their comparative
effectiveness remains uncertain. Evidence from Bangladesh is limited. Therefore, this study aimed
to compare the clinical profile and early response to nebulized 3% HS versus adrenaline in infants

with acute bronchiolitis, focusing on respiratory distress, oxygen requirement, and hospital stay.
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Methods & Materials: A prospective randomized study included 120 infants with acute
bronchiolitis at Ashiyan Medical College Hospital, Dhaka, from July 2024 to December 2025.
Infants were equally randomized to nebulized 3% hypertonic saline or adrenaline. Respiratory
parameters were assessed at baseline, 30, 60, and 120 minutes. Early clinical response, oxygen
requirement, hospital stay, respiratory support, and adverse events were compared using SPSS, with
p<0.05 considered significant. Results: Among 120 infants, baseline demographic and clinical
characteristics were comparable between groups. Adrenaline produced significantly greater early
improvement in respiratory distress, respiratory rate, and SpO., with clinical response at 60 minutes
in 71.7% vs. 56.7% (p=0.041). However, these differences diminished by 120 minutes, while
hospital stay, oxygen requirement, respiratory support, and adverse events remained comparable.
Both treatments were generally safe and well tolerated. Conclusion: Nebulized adrenaline provided

greater early clinical improvement than 3% hypertonic saline, particularly within the first hour of
treatment. However, both therapies demonstrated comparable short-term hospital outcomes, minimal adverse events, and favorable safety

profiles in infants with acute bronchiolitis.
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INTRODUCTION

Acute bronchiolitis is a viral illness that
leads to inflammation and blockage of the
lower airways, primarily affecting children
younger than 2 years [ It is a primary
reason for infant hospitalization and
considerable illness. It usually manifests
with mild fever, nasal blockage, runny
nose, cough, rapid breathing, wheezing,
and heightened respiratory effort, such as
grunting and chest retractions [23],
Respiratory syncytial virus (RSV) is
responsible for more than 80% of lower
respiratory tract infections (LRTIs) in
infants, exhibiting a male predominance
and seasonal surges primarily in winter and
spring. Additional factors consist of
parainfluenza virus, adenovirus,
Mycoplasma, rhinovirus, human
metapneumovirus (HMPV), and human
bocavirus (HBoV) 5.  Bronchiolitis
exhibits a diverse progression, from apnea
to significant respiratory distress caused by
airway blockage. Pulse oximetry aids in
determining the requirement for additional
oxygen 581, The majority of children with
bronchiolitis show normal chest X-rays or
nonspecific results like peribronchial
thickening, hyperinflation, and atelectasis.
While PCR can detect respiratory viruses,
regular virological testing seldom informs
management or forecasts outcomes [l

BDJD” RNALS £2 Copyright © 2026 The Planet. Published by Sher-E-Bangla Medical College, Barishal, Bangladesh. This is an
=

Nebulized  hypertonic  saline  and
epinephrine  can  decrease  symptom
intensity and length of hospitalization in
infants with acute viral bronchiolitis. They
are straightforward, economical, and
typically possess a strong safety record .
Since the 1970s, nebulized epinephrine has
been utilized in acute bronchiolitis, and
hypertonic saline (HS) has been researched
for many years, with growing evidence
coming to light since the early 2000s.
Epinephrine can lessen airway swelling via
a- and [-adrenergic actions, while HS
might hydrate airway secretions, enhance
mucociliary clearance, and decrease mucus
blockage and airway inflammation. Recent
evidence indicates that the efficacy of HS
in alleviating symptom severity, hospital
duration, or admission is still unclear [10-12,
International research has shown varied
results concerning nebulized epinephrine
and hypertonic saline in cases of acute
bronchiolitis. Certain evidence indicates
enhanced respiratory distress and decreased
hospital duration, while other research
discovered no notable  advantage.
Consequently, their regular use and total
clinical efficacy still remain unclear [13-15],
A study from Bangladesh revealed that
nebulized 3% hypertonic saline
outperformed nebulized adrenaline in
managing acute bronchiolitis, notably

shortening the length of hospital stay.
These results indicate that hypertonic
saline could be an effective, safe, and
affordable  treatment alternative  for
children suffering from acute bronchiolitis
in Bangladesh (6],

Data comparing nebulized 3% hypertonic
saline and adrenaline for acute
bronchiolitis is still scarce in Bangladesh.
This research intends to assess their clinical
characteristics and initial  treatment
reactions in infants, concentrating on
respiratory distress, oxygen needs, and
length of hospital stay.

METHODS & MATERIALS

Study design and setting

This was a prospective, randomized,
comparative clinical study conducted
among infants with acute bronchiolitis at
Ashiyan  Medical College Hospital,
Bangladesh, from July 2024 to December
2025. The study aimed to compare the
early clinical response and short-term
hospital outcomes of nebulized 3%
hypertonic saline with nebulized adrenaline
in infants with acute bronchiolitis.

Study population

Infants aged 2-24 months presenting with
clinical features of acute bronchiolitis
during the study period were assessed for
eligibility. ~ Acute  bronchiolitis ~ was
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diagnosed clinically based on a history of
preceding upper respiratory tract symptoms
followed by acute onset of cough,
wheezing, tachypnea, and/or increased
respiratory effort.

Inclusion criteria

Infants were eligible if they were aged 2—
24 months, had a clinical diagnosis of acute
bronchiolitis, presented within 7 days of
onset of respiratory symptoms, and had
wheezing with or without chest retractions
or nasal flaring.

Exclusion criteria

Infants were excluded if they had a
previous history of recurrent wheezing or
bronchial asthma, congenital heart disease,
chronic lung disease, significant congenital

anomalies, neuromuscular disease, or
severe pneumonia requiring immediate
respiratory  support. Infants requiring

immediate high-flow oxygen, non-invasive
ventilation, or mechanical ventilation at
presentation were also excluded.

Sample size and randomization

A total of 120 eligible infants were
enrolled and randomly allocated in a 1:1
ratio into two treatment groups using a
computer-generated randomization
sequence. Sixty infants received nebulized
3% hypertonic saline (HS group), while 60
received nebulized adrenaline (adrenaline
group).

Study interventions

Infants in the HS group received nebulized
3% hypertonic saline according to the
institutional treatment protocol, while
infants in the adrenaline group received
nebulized adrenaline according to the
recommended  pediatric  dose  and
institutional protocol. Nebulization was
administered using a standard nebulizer
under clinical supervision.

Both groups received standard supportive
management as clinically indicated,
including nasal suctioning, feeding or fluid
support, and supplemental oxygen when

required.
Clinical assessment and outcome
measures
Baseline  demographic and clinical
information was recorded before

administration of the study intervention.
Variables included age, sex, duration of
illness, respiratory rate, heart rate, oxygen
saturation (SpO:), respiratory distress
score, bronchiolitis severity, wheezing,
chest retraction, nasal flaring, and feeding
difficulty.

Respiratory status was reassessed at 30, 60,
and 120 minutes after nebulization.
Respiratory distress score, respiratory rate,
heart rate, and SpO: were recorded at each
time point using the same assessment
procedure.

The primary outcome was early clinical
response within the first 2 hours following
treatment. A clinically  meaningful
response was defined as a reduction of at
least 2 points in the respiratory distress
score together with an increase in SpO: of
at least 2%. Complete clinical response
within 2 hours was also assessed.
Secondary outcomes included changes in
respiratory distress score, respiratory rate,
heart rate and SpO:; requirement and
duration of supplemental oxygen; duration
of hospital stay; requirement for high-flow
nasal cannula or invasive mechanical
ventilation; in-hospital mortality; and
treatment-related adverse events.
Statistical analysis

Data were entered, cleaned, and analyzed
using IBM SPSS Statistics. Continuous
variables were expressed as mean =+
standard deviation (SD) for normally
distributed data and median  with
interquartile range (IQR) for non-normally
distributed data. Categorical variables were
presented as frequencies and percentages.
Baseline characteristics were compared
between the two groups using the
independent-samples t-test or Mann—
Whitney U test for continuous variables, as
appropriate. Categorical variables were
compared using the chi-square test or
Fisher's exact test. Changes in clinical
parameters at 30, 60, and 120 minutes were
compared between the treatment groups
using appropriate statistical tests according
to data distribution. A two-sided p-value
<0.05 was considered statistically
significant.
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Ethical considerations

The study was conducted after obtaining
approval from the appropriate institutional
ethical review committee of Ashiyan
Medical College  Hospital.  Written
informed consent was obtained from the
parents or legal guardians of all
participating infants. All infants received
appropriate  supportive  care, and
confidentiality of participant information
was maintained throughout the study.

RESULTS

Participant characteristics

A total of 120 infants with acute
bronchiolitis were enrolled and randomly
allocated equally to receive either
nebulized 3% hypertonic saline (HS group,
n=60) or nebulized adrenaline (adrenaline
group, n=60). All enrolled infants
completed the initial treatment assessment
and were included in the final analysis.
Table | shows the mean age of the infants
was 6.7 £+ 3.0 months in the HS group and
6.9 + 3.2 months in the adrenaline group,
with no statistically significant difference
between the groups (p=0.74). Male infants
constituted 58.3% of the HS group and
60.0% of the adrenaline group (p=0.85).
The mean duration of illness before
presentation was also comparable between
the two groups (3.2 + 1.4 vs. 3.3 £ 15
days; p=0.71). Baseline clinical parameters
were similar between the treatment groups.
Mean respiratory rate was 558 + 7.4
breaths/min in the HS group and 56.3 £ 7.1
breaths/min in the adrenaline group
(p=0.69), while mean heart rate was 143.6
+ 12.8 and 145.1 * 13.2 beats/min,
respectively (p=0.51). Mean baseline SpO:
on room air was 93.1 = 2.1% in the HS
group and 92.8 + 2.3% in the adrenaline
group (p=0.46). Moderate bronchiolitis was
the most common severity category in both
groups (76.7% vs. 73.3%; p=0.78). There
were no significant  between-group
differences in the distribution of wheezing,
chest retraction, nasal flaring, or feeding
difficulty.
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Table |
Baseline demographic and clinical characteristics of study participants.

Characteristics 3% Hypertonic saline (n=60), n (%) Adrenaline (n=60), n (%) p-value
Age, months, mean + SD 6.7+3.0 6.9+3.2 0.74
Male sex 35 (58.3) 36 (60.0) 0.85
Duration of illness, days, mean + SD 32+14 33+15 0.71
Respiratory rate, breaths/min, mean + SD 55.8+7.4 56.3+7.1 0.69
Heart rate, beats/min, mean + SD 1436+12.8 145.1+13.2 0.51
Baseline SpO:, %, mean + SD 931+21 92.8+23 0.46
Respiratory distress score, mean + SD 71+1.2 70+£1.1 0.64
Bronchiolitis severity 0.78
Mild 7(117) 8 (13.3)
Moderate 46 (76.7) 44 (73.3)
Severe 7(11.7) 8 (13.3)
Wheezing 55 (91.7) 54 (90.0) 0.75
Chest retraction 42 (70.0) 44 (73.3) 0.69
Nasal flaring 24 (40.0) 27 (45.0) 0.58
Feeding difficulty 31(51.7) 34 (56.7) 0.58

SD = standard deviation; SpO: = peripheral oxygen saturation.

Early changes in clinical parameters

Table Il presents the changes in respiratory
rate, heart rate, oxygen saturation, and
respiratory  distress  score  following
nebulization. Both treatment groups
showed progressive improvement in

1.1 to 5.2 + 1.3 in the adrenaline group.
The reduction was significantly greater in
the adrenaline group (p=0.018). At 60
minutes, the corresponding scores were 5.1
+1.5and 4.5 £ 1.4, respectively (p=0.034).
By 120 minutes, the difference between the

in the HS group and from 92.8 + 2.3% to
96.1 + 1.5% in the adrenaline group. The
improvement was significantly greater in
the  adrenaline  group (p=0.021).
Respiratory rate also decreased in both
groups. At 60 minutes, the mean

respiratory parameters during the first 2  groups was no longer statistically  respiratory rate was 51.2 + 6.8 breaths/min
hours after treatment. significant (4.6 + 15 vs. 41 + 14; in the HS group compared with 48.9 + 6.5
p=0.071). breaths/min in the adrenaline group

At 30 minutes, the mean respiratory A similar pattern was observed for oxygen  (p=0.048).

distress score decreased from 7.1 £ 1.2 to  saturation. At 60 minutes, mean SpO:

5.8 £ 1.4 in the HS group and from 7.0 +  increased from 93.1 + 2.1% t0 95.4 £ 1.7%

Table 11

Changes in clinical parameters following nebulization.

Parameter Time point 3% Hypertonic saline Adrenaline p-value

Respiratory distress score Baseline 71+12 70+1.1 0.64
30 min 58+14 52+13 0.018
60 min 51+15 45+14 0.034
120 min 46+15 41+14 0.071

Respiratory rate, breaths/min Baseline 55.8+74 56.3+7.1 0.69
30 min 53.1+7.0 51.0+6.7 0.098
60 min 51.2+6.8 48.9+6.5 0.048
120 min 49.3+65 478+6.2 0.190

SpO:, % Baseline 93.1+21 92.8+2.3 0.46
30 min 94.4+1.9 95.2+1.7 0.021
60 min 95417 96.1+15 0.021
120 min 96.0+15 96.4+14 0.142

Heart rate, beats/min Baseline 143.6 £12.8 145.1+£13.2 0.51
30 min 1420+12.1 150.3+13.5 0.001
60 min 140.1+11.8 147.2+12.6 0.002
120 min 1385+ 115 1420+11.9 0.094

Values are presented as mean + SD.

Comparison of early clinical response (56.7%) infants in the HS group and 43 the difference was not statistically

Table Il shows the proportion of infants
achieving predefined clinical improvement
at different time points. A clinically
meaningful early response, defined as a
reduction of at least 2 points in respiratory
distress score together with an increase in
SpO: of at least 2%, was observed in 34

(71.7%) infants in the adrenaline group at
60 minutes. The difference was statistically
significant (p=0.041). At 120 minutes, the
proportion of infants demonstrating a
clinically meaningful response increased to
42 (70.0%) in the HS group and 48
(80.0%) in the adrenaline group, although

significant (p=0.210). Complete clinical
response within 2 hours was achieved by
17 (28.3%) infants in the HS group and 24
(40.0%) in the adrenaline group (p=0.187).
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Table 111
Comparison of early clinical response between treatment groups.

Clinical response 3% Hypertonic saline (n=60), n (%) Adrenaline (n=60), n (%) p-value
Clinical improvement at 30 min 27 (45.0) 37 (61.7) 0.067
Clinical improvement at 60 min 34 (56.7) 43 (71.7) 0.041
Clinical improvement at 120 min 42 (70.0) 48 (80.0) 0.210
Complete clinical response within 2 h 17 (28.3) 24 (40.0) 0.187

Clinical improvement = >2-point reduction in respiratory distress score plus >2% increase in SpO..

Hospital outcomes

Table IV shows supplemental oxygen was
required in 31 (51.7%) infants receiving
hypertonic saline and 35 (58.3%) receiving
adrenaline (p=0.46). The median duration
of oxygen therapy was 24 hours (IQR: 12—
48) in the HS group and 20 hours (IQR:
12-36) in the adrenaline group (p=0.31).
The mean duration of hospital stay was
slightly longer among infants treated with
hypertonic saline than among those treated
with adrenaline (3.8 £ 1.4 vs. 3.5 £ 1.3

Table IV

days); however, this difference was not
statistically significant (p=0.22). Escalation
to high-flow nasal cannula was required in
5 (8.3%) infants in the HS group and 4
(6.7%) infants in the adrenaline group
(p=0.73). No infant in either group required
invasive mechanical ventilation, and there
were no deaths during hospitalization.
Adverse events

Treatment-related adverse events were
generally mild and transient. Coughing or
increased respiratory secretions following

Hospital outcomes and treatment-related adverse events.

nebulization occurred in 7 (11.7%) infants
in the HS group compared with 3 (5.0%) in
the adrenaline group (p=0.18). Transient
tachycardia was observed in 1 (1.7%)
infant in the HS group and 5 (8.3%) infants
in the adrenaline group (p=0.10). No
serious treatment-related adverse events
were recorded.

Qutcome 3% Hypertonic saline (n=60),n(%) Adrenaline (n=60),n(%) p-value

Supplemental oxygen required 31 (51.7) 35 (58.3) 0.46
Duration of oxygen therapy, hours, median (IQR) 24 (12-48) 20 (12-36) 0.31
Duration of hospital stay, days, mean + SD 38+14 35+13 0.22
High-flow nasal cannula required 5(8.3) 4 (6.7) 0.73
Mechanical ventilation 0(0.0) 0(0.0) —
Death 0(0.0) 0(0.0) —
Cough/increased secretions 7(11.7) 3 (5.0 0.18
Transient tachycardia 1(1.7) 5(8.3) 0.10
Serious adverse event 0(0.0) 0 (0.0) —

IQR = interquartile range; SD = standard deviation.

Overall, nebulized adrenaline produced a  In our study demonstrated notable initial Likewise, earlier research indicated
significantly ~ greater improvement in  enhancement with both therapies, with  differing hospital results: adrenaline

respiratory distress score, respiratory rate,
and oxygen saturation during the first hour
following treatment. However, these early
differences did not translate into
statistically ~ significant  differences in
duration of oxygen therapy, length of
hospital stay, requirement for escalation of
respiratory support, or complete clinical
response by 2 hours.

DISCUSSION

This study observed no notable baseline
variations in demographic traits, clinical
metrics, or bronchiolitis severity between
the 3% hypertonic saline and adrenaline
groups, suggesting strong comparability. A
2020 study also found similar age, gender,
and bronchiolitis severity across its
treatment groups; however, adrenaline
resulted in notably reduced oxygen
supplementation and shorter hospital stays,
in addition to better respiratory distress and
oxygenation compared to 3% hypertonic
saline [71. A different randomized trial
indicated comparable baseline traits in
infants treated with nebulized epinephrine
and hypertonic saline [°l. These results back

the legitimacy of evaluating ongoing
treatment responses between the two
groups.

adrenaline resulting in more substantial
improvement in  respiratory  distress,
respiratory rate, and SpO: within the first
60 minutes. Nonetheless, these variations
decreased after 120 minutes, indicating a
temporary advantage of adrenaline.
Likewise, earlier research indicated that
adrenaline led to more significant early
clinical enhancements, whereas hypertonic
saline demonstrated limited advantages in
lessening disease severity and
hospitalization duration [1216.18],

Our current study indicated a notably
greater early clinical response with
adrenaline at 60 minutes (71.7% compared
to 56.7%), although this variation was not
significant at 120 minutes. Likewise,
earlier evidence suggests that adrenaline
can lead to quick clinical enhancement,
whereas hypertonic saline may alleviate
clinical severity and shorten hospital
duration over time. Recent findings
indicate that both therapies may decrease
hospital length of stay, although the
reliability of this benefit is still uncertain
[15,19].

This study discovered no notable
differences in oxygen demand, length of
hospital stay, respiratory assistance, or
negative events between the two therapies.

enhanced oxygen levels and decreased
hospital duration in one comparison study,
whereas the combination of epinephrine
and hypertonic saline slightly lowered
hospital length and clinical intensity
without enhancing oxygen saturation.
These results indicate similar safety and
overall hospital results between the
treatments [1217],

In general, nebulized adrenaline results in
more significant early clinical
enhancement, while 3% hypertonic saline
delivers similar hospital outcomes and
safety in infants suffering from acute
bronchiolitis.

CONCLUSION
Nebulized adrenaline resulted in more
significant  early  enhancements in

respiratory distress, respiratory rate, and
oxygen saturation compared to 3%
hypertonic saline, especially during the
initial hour of treatment. Nonetheless, these
initial advantages did not lead to
meaningful variations in oxygen needs,
length of hospital stay, or necessity for
respiratory assistance. Both therapies were
typically safe and well accepted, indicating
that adrenaline could be beneficial for
quick symptom alleviation, whereas 3%
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hypertonic saline continues to be a viable

supportive treatment choice.
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