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Abstract:

Background: Bronchiolitis is a leading cause of lower respiratory tract infection and hospitalization in children

under two years, especially in developing regions, with variable clinical presentation and outcomes.

Aim: To evaluate the clinical presentation, hospital course, and prognosis of bronchiolitis in children below two

years of age.

Methodology: A retrospective observational study was conducted over eight months at Department of Pediatrics,

Sri Krishna Medical College and Hospital, Muzaffarpur, Bihar, India. including 74 children aged 0—24 months.

Data were collected from medical records and analyzed using standard statistical methods.

Results: The mean age was 7.2 + 4.8 months, with 51.4% <6 months and a male predominance (56.8%). Most

cases occurred in winter (54.1%). Common symptoms were cough (81.1%) and breathlessness (78.4%). RSV

positivity was 40.5%. ICU admission was required in 13.5%, and 12.2% needed ventilation. Oxygen therapy

(64.9%) and bronchodilators (93.2%) were widely used. Complications were infrequent, with no mortality. No

significant association was found between RSV status or age and ICU admission or hospital stay.

Conclusion: Bronchiolitis predominantly affects younger infants with favorable outcomes under supportive care,

and RSV status does not significantly influence severity or prognosis.
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Introduction

Bronchiolitis is a general clinical term that is used to
describe a continuum of lower respiratory tract in-
fections that impact the bronchioles and is most
common in infants and young children. It is one of
the gravest causes of respiratory morbidity during
the early childhood phase and it continues to be in
the limelight of hospitalization among children un-
der the age of two years [1]. In developing nations,
especially, the burden of bronchiolitis is significant
and needs to be coupled with the adverse environ-
mental, socioeconomic and access to healthcare con-
ditions, which only aggravate the severity and con-
sequences of the disease.

Bronchiolitis is normally characterized in the clini-
cal setting by the presence of upper respiratory tract
symptoms (rhinorrhea, poor feeding, irritability, and
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low-grade fever). This stage is succeeded by the
stage of lower respiratory tract involvement which
is marked by inflammation and blockage of small
airways. When the disease progresses, the patients
might have the symptoms of wheezing, crackles
(rales), dyspnea, cough, and, in extreme cases, cya-
nosis. The pathophysiological mechanism entails
the airway edema, increased mucus secretions, and
cellular debris that causes airflow restriction, air
trapping, and poor gas exchange [2].

In spite of this classical manifestation, bronchiolitis
has significant heterogeneity of clinical manifesta-
tions. In some of the high-risk groups, like prema-
ture infants, infants under three months of age, or
children with underlying conditions such as bron-
chopulmonary dysplasia, the manifestation may be
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uncharacteristic. Indicatively, in these susceptible
groups, apnea might be the only symptom presenta-
tion which is usually not preceded by the usual
symptoms of respiratory origin [3]. This incon-
sistency presents a problem of diagnostic difficulty
and highlights the importance of close clinical eval-
uation, particularly in resource-deprived environ-
ments.

Another issue in the treatment of bronchiolitis is the
difficulty in the distinction between it and other dis-
eases with similar clinical presentation. Similar res-
piratory symptoms may be seen with diseases like
viral induced asthma, pneumonia, pertussis, congen-
ital heart disease, congenital pulmonary deformities,
foreign body aspiration, and vascular ring defects
[4]. Proper differentiation is very important because
the management approaches and prognostic changes
vary greatly between these conditions. Inappropriate
treatment given as a result of misdiagnosis can have
a negative impact.

Bronchiolitis is most commonly caused etiologically
by respiratory syncytial virus (RSV) which is the
most prevalent pathogen across the globe. There are
other viral agents such as rhinovirus, parainfluenza
virus, adenovirus and human metapneumovirus that
cause diseases [5]. Even though bacterial co-infec-
tions are possible, this is relatively uncommon and,
in most cases, not a primary cause. The overwhelm-
ing etiology of viruses has significant management
implications because they restrict the use of antibi-
otics, and supportive care is the foundation of the
treatment.

There are several host and environmental factors
that impact clinical progression and prognosis of
bronchiolitis. Additional comorbid factors like
prematurity, low birth weight, malnutrition, congen-
ital heart disease, and chronic lung disease are re-
lated to high severity of the disease and a long hos-
pital stay [6]. Also, things like vaccination, delivery
method, indoor and outdoor air pollution, and soci-
oeconomic status could contribute to the process of
disease development and results. These factors are
vital in risk stratification and effective patient man-
agement [7] in understanding them.

The high population density, low quality of
healthcare services, and exposure to environmental
risk factors such as biomass fuel and seasonal fluc-
tuations have increased the burden of bronchiolitis
in the Indian scenario and especially in areas such as
Muzaffarpur, Bihar. In spite of high prevalence, re-
gion-specific information on the clinical profile,
hospital course, and outcomes of bronchiolitis
among children under the age of two years is rela-
tively scarce. A majority of the existing literature is
based on developed nations, and the results might
not be directly applicable to the local population as
a result of variation in demographic, environmental
and healthcare aspects [8].
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The retrospective analysis of the cases of bronchio-
litis is a great source of information about the real-
life clinical trends, practices of managing the dis-
ease, and outcomes. Through the analysis of the data
based on the hospitals, the prevalent presenting fea-
tures, the duration and complications of hospitaliza-
tion, and the prognostic sensitivity could be identi-
fied. This type of information is essential to the cre-
ation of evidence-based clinical guidelines that are
specific to the local population as well as facilitating
the provision of healthcare.

This is why the investigation of the clinical manifes-
tation, hospital progression and the prognosis of
bronchiolitis among children under two years of age
in Muzaffarpur, Bihar is of primary significance.
The study will give a detailed conceptualization of
the disease profile of infants who are admitted to Sri
Krishna Medical College and Hospital. This study
will help to fill the knowledge gaps in the current
state of knowledge and assist in enhancing the accu-
racy of diagnosis and therapeutic decisions.

In the end, understanding bronchiolitis within the
context will help clinicians identify high-risk pa-
tients early, optimize resource consumption, and
support patients. It will also add to the overall re-
search on pediatric respiratory issues as context-spe-
cific strategies can be developed to decrease morbid-
ity and enhance prognosis in the susceptible group.

Methodology

Study Design: This study was conducted using a
retrospective observational design to assess the clin-
ical presentation, hospital course, and prognosis of
bronchiolitis in children below two years of age. The
study relied on previously recorded patient data, al-
lowing for evaluation of disease patterns and out-
comes without direct patient interaction.

Study Area: The study was carried out in the De-
partment of Pediatrics at Sri Krishna Medical Col-
lege and Hospital, Muzaffarpur, Bihar, India

Study Duration: The study was conducted over a
period of eight months from April 2025 to Novem-
ber 2025.

Sample Size: A total of 74 patients were included in
the study. The sample size consisted of all eligible
cases of bronchiolitis in children below two years of
age who met the inclusion criteria during the defined
study period.

Study Population: The study population comprised
infants and young children aged less than two years
who were admitted to the pediatric department with
a clinical diagnosis of bronchiolitis. These patients
represented varying degrees of disease severity and
clinical manifestations.

Data Collection: Data were collected retrospec-
tively from hospital records, including patient case
sheets, admission registers, and discharge
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summaries. Relevant information such as demo-
graphic details, clinical symptoms, physical exami-
nation findings, laboratory and radiological investi-
gations (where available), treatment interventions,
duration of hospitalization, complications, and final
outcomes were extracted systematically using a
structured data collection proforma to ensure con-
sistency and accuracy.

Inclusion Criteria

e  Children aged 0—24 months

e Diagnosed clinically with bronchiolitis

e  Admitted to the pediatric department during the
study period

e Complete and accessible medical records

Exclusion Criteria

e  Children older than two years

e Patients with incomplete or missing medical
records

e  Children with pre-existing chronic respiratory
diseases (e.g., asthma, cystic fibrosis)

e Congenital heart disease or significant comor-
bid conditions that could influence disease
course

Study Procedure: Eligible patient records were
identified through hospital databases and admission
logs using the diagnosis of bronchiolitis. The case
files were retrieved and reviewed in detail, and rele-
vant clinical and outcome data were extracted and
recorded in a predefined format. Patients were then

e-ISSN: 0975-9506, p-ISSN: 2961-6093

categorized based on clinical presentation, severity,
treatment received, and outcomes to facilitate anal-
ysis of disease progression and prognosis.

Statistical Analysis: Statistical analysis was per-
formed using the Statistical Package for the Social
Sciences (SPSS) software. Categorical variables
were summarized as frequencies and percentages,
while continuous variables were expressed as mean
with standard deviation for normally distributed data
and median with interquartile range for non-nor-
mally distributed data. The Chi-square test was used
to assess associations between categorical variables.
For comparison of continuous variables between
two groups, the unpaired t-test was applied, while
one-way analysis of variance (ANOVA) was used
for comparisons involving more than two groups. A
p-value of less than 0.05 was considered statistically
significant.”

Result

Table 1 presents the demographic and clinical char-
acteristics of 74 patients. The mean age was 7.2 +
4.8 months, with a slight male predominance (42,
56.8%) compared to females (32, 43.2%). More than
half of the patients were <6 months old (38, 51.4%),
followed by 7-12 months (22, 29.7%) and 13-24
months (14, 18.9%). Seasonal distribution showed
that most cases presented during winter (40, 54.1%),
followed by autumn (18, 24.3%), spring (10,
13.5%), and summer (6, 8.1%). This indicates that
younger infants and colder seasons had a higher rep-
resentation in the study population.

Table 1: Demographic and Clinical Presentation of the Study Sample (N = 74)

Variable Category Count Percentage (%)

Age (months) Mean + SD 7.2+48 —

Gender Male 42 56.80%
Female 32 43.20%

Age Group <6 months 38 51.40%
7—12 months 22 29.70%
13-24 months 14 18.90%

Season of Presentation Winter 40 54.10%
Autumn 18 24.30%
Spring 10 13.50%
Summer 6 8.10%

Table 2 presents the clinical symptoms at presenta-
tion among 74 patients. Cough was the most com-
mon symptom, present in 60 patients (81.1%), fol-
lowed closely by shortness of breath in 58 (78.4%).
Fever was noted in 45 patients (60.8%), while
wheezing was observed in 30 (40.5%). Poor feeding
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occurred in 28 patients (37.8%), and grunting was
the least common symptom, seen in only 6 patients
(8.1%). Overall, respiratory symptoms predomi-
nated, with cough and breathing difficulty being the
most frequent presenting features.
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Table 2: Clinical Symptoms at Presentation (N = 74)
Symptom Present (n) Percentage (%) Absent (n) Percentage (%)
Cough 60 81.10% 14 18.90%
Shortness of breath 58 78.40% 16 21.60%
Fever 45 60.80% 29 39.20%
Wheezing 30 40.50% 44 59.50%
Poor feeding 28 37.80% 46 62.20%
Grunting 6 8.10% 68 91.90%

Table 3 shows the RSV testing status among 74 pa-
tients. RSV testing was positive in 30 patients
(40.5%) and negative in 32 patients (43.2%), while
12 patients (16.2%) were not tested. This indicates

that a slightly higher proportion tested negative than
positive, with a notable fraction of patients not un-
dergoing RSV testing.

Table 3: RSV Testing Status (N =74)
RSV Testing Count Percentage (%)
Done, Positive 30 40.50%
Done, Negative 32 43.20%
Not Done 12 16.20%

Table 4 outlines the management and hospital
course of 74 patients. All patients (100%) were ad-
mitted to the ward, while 10 (13.5%) required ICU
admission and 64 (86.5%) did not. Ventilator sup-
port was needed in 9 patients (12.2%). Oxygen ther-
apy was administered to 48 patients (64.9%), and the

Bronchodilators were widely used in 69 patients
(93.2%), and hypertonic saline was given to 58
(78.4%). Antibiotics were prescribed in 52 cases
(70.3%). Overall, most patients required supportive
therapy, with a smaller proportion needing intensive
care or ventilatory support.

majority received IV  fluids (68, 91.9%).
Table 4: Management and Hospital Course (N = 74)
Variable Category Count Percentage (%)
Ward Admission Yes 74 100%
ICU Admission Yes 10 13.50%
No 64 86.50%
Ventilator Use Yes 9 12.20%
No 65 87.80%
Oxygen Therapy Yes 48 64.90%
No 26 35.10%
IV Fluids Yes 68 91.90%
No 6 8.10%
Bronchodilator Yes 69 93.20%
No 5 6.80%
Hypertonic Saline Yes 58 78.40%
No 16 21.60%
Antibiotics Yes 52 70.30%
No 22 29.70%

Table 5 presents the complications and outcomes
among 74 patients. Apnea was observed in 2 patients
(2.7%), while the majority, 72 (97.3%), did not ex-
perience it. Respiratory failure occurred in 6 patients
(8.1%), and secondary infections were noted in 8

patients (10.8%). Importantly, there were no deaths
reported, with a 0% mortality rate. Overall, compli-
cations were relatively infrequent, and the outcome
was favorable with no mortality in the study popula-
tion.

Table 5: Complications and Qutcomes (N = 74)

Complication Present (n) Percentage (%) Absent (n) Percentage (%)
Apnea 2 2.70% 72 97.30%
Respiratory Failure 6 8.10% 68 91.90%
Secondary Infection 8 10.80% 66 89.20%
Mortality 0 0% 74 100%
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Table 6 presents the duration of hospital stay and re-
lated parameters. The mean ward stay for patients
was 5.6 + 2.9 days. Among those admitted to the
ICU (n = 10), the mean ICU stay was 3.8 + 2.1 days.
Additionally, for patients requiring ventilatory
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support (n =9), the mean duration of ventilation was
3.5 £ 2.4 days. This indicates that while overall hos-
pital stays were moderate, ICU and ventilator dura-
tions were relatively shorter.

Table 6: Duration of Hospital Stay
Variable Mean (days) Standard Deviation
Ward Stay 5.6 2.9
ICU Stay (n=10) 3.8 2.1
Ventilator Duration (n=9) 3.5 24

Table 7 shows the association between RSV status
and ICU admission. Among RSV-positive patients,
5 (6.8%) required ICU admission while 25 (33.8%)
did not. In RSV-negative cases, 4 (5.4%) were ad-
mitted to the ICU and 28 (37.8%) were not, while

among those not tested, 1 (1.3%) required ICU care
and 11 (14.9%) did not. The association was not sta-
tistically significant (3*=1.12, p = 0.289), indicating
that RSV status did not have a significant impact on
ICU admission in this study.

Table 7: Association Between RSV Status and ICU Admission
RSV Status ICU Admission (Yes) ICU Admission (No) Chi-square p-value
Positive 5 (6.8%) 25 (33.8%) 1.12 0.289
Negative 4 (5.4%) 28 (37.8%)
Not Done 1 (1.3%) 11 (14.9%)

Table 8 compares the length of hospital stay based
on RSV status. Patients who were RSV positive (n =
30) had a slightly higher mean hospital stay of 5.9 +
2.6 days compared to RSV-negative patients (n =
32), who had a mean stay of 54 + 3.1 days.

However, this difference was not statistically signif-
icant (t=1.21, p=0.231), indicating that RSV status
did not significantly affect the duration of hospitali-
zation in this study.

Table 8: Length of Hospital Stay Based on RSV Status
RSV Status N Mean (days) SD t-value p-value
Positive 30 59 2.6 1.21 0.231
Negative 32 5.4 3.1

Table 9 shows the association between age group
and ICU admission. Among infants <6 months, 7 re-
quired ICU admission while 31 did not. In the 7-12
months group, 2 were admitted to the ICU and 20
were not, while in the 13-24 months group, only 1

required ICU care compared to 13 who did not. The
association between age group and ICU admission
was not statistically significant (y> = 2.45, p =
0.293), indicating that age did not have a significant
influence on ICU admission in this study.

Table 9: Age Group vs ICU Admission
Age Group ICU Yes ICU No Chi-square p-value
<6 months 7 31 2.45 0.293
7—12 months 2 20
13-24 months 1 13

Discussion

The current research indicated that bronchiolitis
mostly affects young infants, with over half of the
incidences presenting in infants aged <6 months and
a mean age of 7.2 + 4.8 months. This observation is
also in line with other studies carried out on the re-
gion and internationally as the younger age groups
are more susceptible owing to immature immune
systems and smaller airways calibers. As an exam-
ple, a Mexican study indicated a similar mean age at
6.6 + 5.7 months, which is quite similar to our results
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(Robledo-Aceves et al., 2018) [9]. Likewise, a sys-
tematic review study by Bont et al. (2016) [10] es-
tablished that around 83% of the cases of bronchio-
litis caused by RSV were found in infants under the
age of six months, which is a little higher than the
51.4% in our cohort. This minor difference can be
explained by the differences in the sample size, the
access to healthcare, and the geographical epidemi-
ological trends”.

In our study, the distribution of gender was slightly
male-biased (56.8%), similar to other studies that
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indicate a large susceptibility of males. Neighboring
results also occurred in Saudi Arabia where male
cases were estimated to be about 55 percent of all
bronchiolitis admissions (MK, 2005) [9]. Similarly,
60.5% male predominance was found in the article
by Robledo-Aceves et al. (2018) [11]. But like other
past studies, this difference is frequently not statisti-
cally significant and could be due to an underlying
biological disposition and not a powerful epidemio-
logical determinant.

Our study showed a strong seasonal pattern with
most of the cases being reported during winter
(54.1%), and then during autumn. The existing liter-
ature highly supports this trend as bronchiolitis is
highest in colder months. Research in Saudi Arabia
has also indicated a consistent rise in RSV activity
during the period between December and February
(Albogami et al., 2018) [12]. This episode of sea-
sonal aggregation may be associated with environ-
mental determinants (low temperature, greater in-
door crowding and improved viral survival) and this
supports the stability of our results with the world
epidemiological tendencies.

Clinically, cough (81.1%), shortness of breath
(78.4%), fever (60.8%), were the most prevalent in
our study. These results go along with the previous
ones, such as Ahmad et al. (2014) [13], in which
cough was mentioned in 96% of the patients and fe-
ver in a considerable percentage. Our study, how-
ever, found a low prevalence of high-grade fever
than theirs implying that the intensity of the symp-
toms in different populations differs greatly. Our co-
hort also exhibited wheezing and poor feeding,
which is in line with the clinical spectrum of bron-
chiolitis that is well known (Coffin, 2005) [14].
Small differences in prevalence of the symptoms
could indicate a difference between the severity of
the disease at presentation or health seeking behav-
iour of the caregivers.

In terms of RSV positivity, our study results showed
that 40.5% of cases tested positive with RSV which
is similar to several regional studies that reported
RSV positivity rates ranging between 40% and 46%
(Al-Shehri et al., 2005) [15]. Such results support
the position of RSV as the etiological agent of bron-
chiolitis. Nevertheless, the fact that a significant per-
centage of cases of RSV-negative (43.2) was seen in
our study demonstrates the role of other viral patho-
gens as well, which is in line with the findings that
were provided by Bukhari and Elhazmi (2013) [16]
as well, where they have found various viral etiolo-
gies. This highlights the multi-factoriality of bron-
chiolitis and the need to practice viral surveillance
comprehensively.

Our study has a high need of ICU admission (13.5%)
and ventilatory support (12.2) compared to other
previous studies in the region. In the case of Al-
Shehri et al. (2005) [15], the ICU admission was
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reported only 5 out of 100 and ventilator application
2.5 out of 100. On the same note, ICU utilization
was very low as reported by Ahmad et al. (2014)
[13]. These disparities could be the difference in the
severity of the disease, or the way they are referred
to the hospital, or the conditions under which they
are hospitalized. Furthermore, superior identifica-
tion of severe cases and higher access to intensive
care units can also be one of the causes of higher
rates of ICU admissions in more current work.

In our cohort, Bronchodilators (93.2%), intravenous
fluids (91.9%), hypertonic saline (78.4%), and anti-
biotics (70.3%) were widely used as treatment prac-
tices. This is aligned with other research works in
which bronchodilators and supportive care were the
primary components of treatment (Ahmad et al.,
2014) [13]. Nevertheless, even though they are so
commonly used, the existing guidelines do not rec-
ommend routine use of bronchodilators and antibi-
otics since the evidence lacks support (Alharbi et al.,
2018) [17]. The excessive use of antibiotics in our
study as in other regional accounts could be due to
the fear of secondary infection of the bacteria as op-
posed to the evidence of minimal effect on uncom-
plicated infections.

There were comparatively low rates of complica-
tions in our study, respiratory failure (8.1%) and sec-
ondary infections (10.8) had the highest rates and no
mortality was reported. The results are encouraging
and consistent with other studies that show that low
mortality rates of bronchiolitis can be achieved
through the necessity to provide an appropriate sup-
portive care (Ahmad et al., 2014) [13]. There is also
no mortality in our group, which is another factor to
further support the overall positive prognosis of
bronchiolitis, especially in a hospital with sufficient
resources.

Our study shows an average hospital stay of 5.6 +
2.9 days, which is closely related to other studies,
such as the systematic review by Bont et al. (2016)
[10], which indicated the mean hospital stay of about
5 days. The same signifies that there is a similar
trend in the course of the disease although the geo-
graphical differences exist. Significantly, we did not
see any statistical correlation between indicators of
disease severity like ICU admission or length of stay
on RSV status. This is aligned with other reports that
even though RSV is the most prevalent causative
agent, it does not automatically mean poor clinical
outcomes (Drysdale et al., 2016) [18] .

In general, the comparisons of our results with cur-
rent literature support the known epidemiological
and clinical patterns of bronchiolitis such as prepon-
derance in young infants, seasonality in winter, and
positive outcomes in general. Nevertheless, the dif-
ferences in the rates of ICU admission, treatment,
and symptom patterns demonstrate the role of re-
gional healthcare practices, the availability of
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resources, and clinical decision-making. Such dis-
parities highlight the necessity of uniform manage-
ment guidelines and the usage of evidence-based
practices in order to maximize patient outcomes.

Conclusion

This retrospective study highlights that bronchiolitis
in children below two years predominantly affects
younger infants and is commonly presents during
colder seasons, with respiratory symptoms such as
cough, breathlessness, and fever being the most fre-
quent clinical features. Most patients required sup-
portive hospital care, including oxygen therapy, in-
travenous fluids, and bronchodilator use, while a
smaller proportion needed intensive care or ventila-
tory support. Complications were relatively uncom-
mon, and overall outcomes were favorable with no
mortality observed. Additionally, no significant as-
sociation was found between RSV status, age group,
and severity indicators such as ICU admission or du-
ration of hospital stay, suggesting that clinical
course and prognosis are largely similar across these
subgroups.
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