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Risk factors for respiratory syncytial virus (RSV) infection in
children under 5 years old with acute lower respiratory tract
infection
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Background: Respiratory syncytial virus (RSV) infection is a significant burden for children under
5 years of age. While RSV is a common cause of acute lower respiratory tract infection (ALRTTI), routine
confirmatory testing is not widely practiced. Identifying risk factors for RSV infection can help inform
clinical decision-making and guide appropriate management in emergency departments. The objective of
this study is to determine the risk factors associated with RSV infection in children hospitalized with ALRTT.
Methods: A retrospective case-control study was conducted among pediatric patients under 5 years of age
diagnosed with ALRTT at Naresuan University Hospital between January 2018 and December 2020. Data
were extracted from electronic medical records. RSV diagnoses were confirmed using a rapid RSV antigen
test. Potential risk factors—including prematurity, family history of atopic disease, past respiratory illness,
history of ALRTT contact, and underlying disease—were analyzed using a multivariable logistic model in
Stata version 17.0.

Results: Among 3,579 children hospitalized with ALRTT, 459 (13%) were diagnosed with RSV infection.
Peaks in RSV-ALRTT were observed in September, October, and November across 2018-2020. Significant
risk factors identified through multivariable logistic regression analysis included the rainy season [odds ratio
(OR) =15.51; 95% confidence interval (CI): 1.74-138.42; P=0.01], daycare attendance (OR =3.00; 95% CI:
1.27-7.10; P=0.01), lung crepitations (OR =2.60; 95% CI: 1.23-5.50; P=0.01), and oxygen supplementation
(OR =2.38; 95% CI: 1.07-5.30; P=0.03).

Conclusions: This study highlights the significant clinical burden of RSV in ALRTI, with RSV-ALRTI
accounting for 13% of all ALRTT cases. Notably, RSV-ALRTT cases peaked during the rainy season,
specifically in September, October, and November. The identified risk factors for RSV-ALRTT include

the rainy season, daycare attendance, lung crepitations, and the need for oxygen supplementation. These
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findings underscore the importance of early identification and management of high-risk patients, particularly

during peak seasonal periods. Clinically, these risk factors can help guide targeted prevention and treatment

strategies, improving patient outcomes and optimizing resource allocation in healthcare settings.
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Introduction

Respiratory syncytial virus (RSV) is a leading cause of acute
lower respiratory traction infection (ALRTT) in children
and represents the most common reason for pediatric
hospitalizations. Globally, RSV-ALRTT affects 34 million
children annually, resulting in over 3 million hospitalizations
and between 66,000 and 199,000 deaths, with 99% of
which occur in low- and middle-income countries (1). The
long-term sequelae of RSV infection, including increased
asthma risk and allergen sensitization, further underscore
its clinical significance. For example, one cohort study
found that 41% of children under one year of age with prior
RSV infection showed allergen sensitization, while 39%
developed asthma (2). In contrast, other respiratory viruses
aside from RSV are rarely associated with the development
of asthma. Evidence regarding the contribution of non-RSV
respiratory infections-such as influenza, human coronavirus,

Highlight box

Key findings

* The peak of respiratory syncytial virus-related acute lower
respiratory tract infection (RSV-ALRTT) occurred from September
to November, with risk factors including the rainy season, daycare

attendance, lung crepitations, and oxygen supplementation.

What is known and what is new?

* The global prevalence of RSV-ALRTT varies widely across studies,
with multiple risk factors identified.

e This study provides prevalence data from Thailand, identifies peak
outbreak months, and further confirms key risk factors associated
with RSV-ALRTT.

What is the implication, and what should change now?

* Understanding the outbreak pattern and risk factors of RSV-
ALRTT enables clinicians to optimize treatment strategies and
outbreak management, leading to more effective control. It also
supports planning for preventive interventions using palivizumab

or nirsevimab, which are currently effective prophylactic options.
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and parainfluenza-to the development of asthma later in
life remains scarce and inconclusive. According to previous
studies, rhinovirus is the only non-RSV virus identified as a
potential contributor, and even then, the available evidence
is significantly more limited compared to that for RSV (3-6).

Between 2015 and 2019, over 1.1 million children
under the age of five were hospitalized with acute lower
respiratory tract infections (ALRTTs) in Thailand, with RSV
identified as the causative agent in approximately 19.5% to
74% of cases (7-9). Given the substantial burden of RSV
on pediatric health and the limited availability of RSV
antigen testing in many Thai hospitals, the identification
of risk factors associated with RSV-ALRTT is essential
to enhance clinical decision-making and optimize the
allocation of healthcare resources, particularly in emergency
settings. While previous studies have investigated potential
risk factors—such as young age, atopic history, maternal
smoking exposure, seasonal variation, contact with
individuals with respiratory illness, daycare attendance,
and underlying comorbidities—the findings have been
inconsistent (10-12). Current treatment options for RSV
infection are limited; although aerosolized ribavirin is
used in some contexts, it remains unavailable in Thailand.
Preventive measures primarily rely on passive immunization
with monoclonal antibodies, notably palivizumab and
nirsevimab, both of which are approved by the United States
Food and Drug Administration (U.S. FDA). However,
their widespread use is constrained by high costs and the
requirement for seasonal administration. An understanding
of the epidemiological pattern of RSV infection in
Thailand—both prior to and during the coronavirus
disease 2019 (COVID-19) pandemic—is of particular
importance, given that the seasonal circulation of RSV is
known to vary by country and region. These variations are
influenced by local climatic and environmental conditions.
In this context, the early identification and appropriate
management of modifiable risk factors may offer a practical
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and cost-effective approach to alleviating the clinical and
public health burden of RSV-ALRTT. The present study
was conducted to identify the risk factors associated with
RSV infection in children under 5 years of age who were
hospitalized with ALRTT at Naresuan University Hospital.
We present this article in accordance with the STROBE
reporting checklist (available at https://jtd.amegroups.com/
article/view/10.21037/jtd-2024-2170/rc).

Methods
Study design and setting

A retrospective case-control analytic study was conducted
on children aged 5 years or younger who were admitted
to Naresuan University Hospital between 1 January 2018
and 31 December 2020, a tertiary-care university hospital
situated in the lower northern region of Thailand. The
hospital comprises a 410-bed facility, including an 85-bed
pediatrics ward and 8 single-patient rooms designated for
isolation or patients requiring specialized care. All hospital
admissions are documented in the hospital’s database, with
clinical diagnoses entered by coders using the International
Classification of Diseases, 10th revision (ICD-10).

Data collection

This research utilized data collected from electronic
medical records and inpatient medical records, which
were transferred to case record forms spanning the period
between 1 January 2018 and 31 December 2020. Subjects
were identified based on a principal diagnosis of bronchitis,
bronchiolitis, pneumonia, laryngotracheobronchitis, or
epiglottitis using ICD-10 codes (JO5, J12, J13, J14, J15, J16,
J17,J18, J20, J21, J22, J40 and B97.4). RSV diagnoses were
confirmed using a rapid RSV antigen test. Data collected
included admission date, age, gender, and potential risk
factors such as prematurity, family history of atopic
disease, past respiratory illnesses, previous exposure to
individuals with respiratory tract infections, and underlying
diseases (congenital heart disease, bronchopulmonary
dysplasia, atopic disease). Illness-related data, such as fever,
rhinorrhea, cough, feeding difficulty, lung sounds, chest wall
retraction, SpO, levels, laboratory tests [complete blood
count (CBC) and chest X-ray], oxygen supplementation,
onset of illness, and length of stay (LOS), were also
recorded.

© AME Publishing Company.
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Population and selection of cases and controls

The study population comprised children aged 5 years old
or younger who were diagnosed with ALRTT based on
clinical manifestations and laboratory findings as confirmed
by the attending physician. All chest films were re-evaluated
by at least two out of three experienced pulmonologists
and radiologists, who were blinded to the clinical data.
All patients were retrospectively re-diagnosed based on
a combination of coded diagnoses, clinical data extracted
from medical records, and chest radiographic findings.

Inclusion criteria

Children aged 5 years or younger who were admitted to
Naresuan University Hospital during the study period were
considered eligible for inclusion. The diagnosis of ALRTT
was retrospectively confirmed based on the consistency
between the coded diagnoses, clinical documentation in
the medical records, and findings from chest radiographs.
Additionally, only those children who underwent rapid RSV
antigen testing using an immunochromatographic assay
(Quick Navi"™-RSV2, Denka Seiken Co., Ltd., Tokyo,
Japan) were included in the study.

Exclusion criteria

Children were excluded if their ALRTT was of nosocomial
origin, defined as infections acquired during hospitalization
for non-respiratory conditions. Such cases were excluded
to avoid confounding from hospital-acquired infections.
Furthermore, patients with viral-induced asthma
exacerbations were not included, as it is often difficult
to clearly distinguish these episodes from true lower
respiratory tract infections based on clinical presentation
alone.

Case and control selection

All participants included in this study were hospitalized and
underwent a CBC, blood culture for bacterial pathogens,
and a rapid antigen test for RSV. In cases identified as
viral infections other than RSV, the diagnosis was made by
the attending physicians based on clinical presentation in
conjunction with CBC findings. Bacterial infections were
determined through a combination of clinical evaluation,
CBC results, and positive blood culture findings. Cases
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Figure 1 Selection process of study participants. ALRTI, acute

lower respiratory tract infection; RSV, respiratory syncytial virus.

classified as having unknown etiologies were those in
which the clinical features were inconclusive, or where the
attending physicians were unable to definitively distinguish
between viral and bacterial infections. These patients were
empirically treated for both viral and bacterial infections,
and their blood cultures yielded no identifiable organisms.
Children with a positive rapid RSV antigen test were
categorized as cases (RSV-ALRTT group). Conversely,
children with a negative rapid RSV antigen test were
classified as controls (non-RSV-ALRTT group). Cases and
controls were matched 1:4 within the same season (3-month
period) to ensure comparability.

Laboratory metbod for rapid RSV antigen test

Nasopharyngeal swab specimens were analyzed using
the Quick Navi"™-RSV2 immunoassay (Denka Seiken
Co., Ltd.), an immunochromatographic assay technique,
to identify RSV. This test has a sensitivity of 79% and
specificity of 100% (13). All pediatric patients who were
either suspected of having, or diagnosed with, ALRTTs were
tested for RSV using a rapid antigen test prior to admission
to the inpatient ward.

© AME Publishing Company.
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Study size estimation

Based on pilot data, the proportion of males was 40.0% in
the RSV-ALRTT group and 60% in the non-RSV-ALRTI
group. To achieve a statistical power of 0.8 with an alpha
error of 0.05, a study size of 69 participants was required
for the RSV-ALRTT group, and 276 participants for the
non-RSV-ALRTT group. A computer-generated random
selection process was used to select 69 participants from
the 459 RSV-ALRTT cases for inclusion in the study. A
1:4 case-control matching ratio was employed, resulting in
the selection of 276 controls. Control subjects were time-
matched to cases within the same 3-month period (Figure I).

Statistical analysis

Categorical data were summarized as frequencies and
percentages-and analyzed using exact probability tests.
Normally distributed continuous data were presented as
means and standard deviations and tested using independent
t-tests. Non-normally distributed continuous data were
described as medians and interquartile ranges (IQRs)
and analyzed using the Mann-Whitney U test. Statistical
uncertainties were expressed as 95% two-sided confidence
intervals (Cls), with a P value of <0.05 will indicating
statistical significance. Multivariable binary logistic
regression was employed to adjust for potential cofounders
based on literature, including prematurity, family history
of atopic disease, past respiratory illnesses, previous
exposure to individuals with respiratory tract infections, and
underlying diseases.

Ethical considerations

The study was conducted in accordance with the
Declaration of Helsinki and its subsequent amendments.
The study was approved by the Naresuan University
Institutional Review Board (COA No. 384/2022, IRB No.
P3-0077/2565) and individual consent for this retrospective
analysis was waived.

Results

A total of 3,579 patients were diagnosed ALRTT at
Naresuan University Hospital from January 2018 to
December 2020. Among these, 459 (12.8%) were confirmed
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Figure 2 Monthly distribution of RSV-ALRTT cases over the study period. ALRTT, acute lower respiratory tract infection; RSV, respiratory

syncytial virus.

to have RSV infection. The remaining cases comprised
1,085 (30.4%) other viral infections, 608 (17.0%) bacterial
infections, and 1,427 (39.8%) cases with unknown
etiologies. A computer-generated random selection process
was used to select 69 participants from the 459 RSV-
ALRTT cases for inclusion in the study. A 1:4 case-control
matching ratio was employed, resulting in the selection of
276 controls. Control subjects were time-matched to cases
within the same 3-month period (Figure I).

RSV was detected year-round, except in April and
May, with notable peaks during certain months. Major
RSV surges were recorded occurred from July to October
in 2018, September to December in 2019, and October
to December in 2020. In 2018, RSV cases peaked in
September with 61 cases (2.9%), followed by August with
45 cases (2.1%), and July with 14 cases (0.6%). In 2019,
the highest number of RSV cases was observed in October
with 44 cases (1.9%), followed by September with 33 cases
(1.5%), and November with 12 cases (0.5%). In 2020,
November saw the highest incidence with 125 cases (7%),
followed by December with 49 cases (2.7%) and October
with 41 cases (2.3%). The overall incidence of RSV
infections exhibited a consistent upward trend, culminating
in the highest incidence during the final year of the study
(Figure 2).

The proportion of male patients was 44.9% in
the RSV-ALRTTI group and 41.3% in the non-RSV-
ALRTT group (P=0.59). The median age of patients in

© AME Publishing Company.

the RSV-ALRTT group was considerably lower than in
the non-RSV-ALRTT group [12.0 (IQR, 8.0, 24.0) vs.
24.0 AQR, 12.0, 36.0) months, P=0.02]. Distinct clinical and
demographic characteristics were noted between children
with RSV-ALRTT and those with non-RSV-ALRTI. A
higher proportion of children in the RSV-ALRTT group
were younger than 12 months (52.2% vs. 41.1%, P=0.17),
preterm (8.7% vs. 5.4%, P=0.40), or had a family history of
atopic disease (7.2% vs. 3.3%, P=0.17). Additionally, contact
history with individuals diagnosed with ALRTT (23.2%
vs. 19.7%, P=0.51), daycare attendance (21.7% vs. 17.5%,
P=0.49), and personal history of atopic disease (8.7% vs.
6.9%, P=0.61) were also more frequently reported in the
RSV-ALRTT group. Clinically, these children were more
likely to require oxygen supplementation (72.5% vs. 63.4%,
P=0.20), had a longer duration from symptom onset to
admission [median: 3.0 (IQR, 2.0-4.0) vs. 2.0 (IQR, 1.0-4.0)
days], and presented more frequently with cough (94.2% vs.
87.3%; P=0.14). However, none of these differences reached
statistical significance. These included a lower prevalence of
previous ALRTTs (17.4% wvs. 32.2%, P=0.02), lower white
blood cell counts [(10.9+3.6)x10°/pL. vs. (12.6+5.5)x10°/pL,
P=0.02], and a lower percentage of neutrophils [(45.1£19.2)%
vs. (53.5£18.6)%, P=0.001]. Conversely, the RSV-ALRTTI
group demonstrated a longer length of hospital stay [median:
4.0 dQR, 3.0-6.0) vs. 4.0 IQR, 3.0-5.0) days, P=0.01], a
higher prevalence of feeding difficulties (73.8% vs. 59.8%,
P=0.045), a higher frequency of crepitations (56.5% uvs.
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36.6%, P=0.004), and significantly higher lymphocyte counts
[(44.1£17.1)% vs. (36.7£17.8)%, P=0.002] compared to the
non-RSV-ALRTT group (Zable 1).

Our study identified ICD-10-coded diagnoses among
patients with ALRTTs. In the RSV-ALRTT group, the most
common diagnosis was RSV pneumonia (J121), accounting
for 48 cases (69.6%), followed by RSV bronchitis (J205)
with 19 cases (27.5%), and RSV bronchiolitis (J210) with
2 cases (2.9%). In the non-RSV-ALRTT group, viral
pneumonia (J100, J110, J129) was the most prevalent
diagnosis, found in 113 cases (40.9%), followed by bacterial
pneumonia (J154, J157, J159) with 76 cases (27.5%), and
unspecified pneumonia (J186, J208), which accounted for
12.0% of cases (Tuble 2).

Univariable analysis identified several potential risk
factors for RSV-ALRTI, including feeding difficulties
[odds ratio (OR) =1.90; 95% CI: 1.04-3.48; P=0.04], the
presence of lung crepitations (OR =2.25; 95% CI: 1.32-3.85;
P=0.003), and the rainy season (OR =11.27; 95% CI: 1.49-
85.06; P=0.02). On the contrary, a past history of ALRTTs
(OR =0.44; 95% CI: 0.23-0.87; P=0.02) and the onset
of illness (OR =0.21; 95% CI: 0.14-0.33; P<0.001) were
identified as reducing the risk.

Multivariable logistic regression identified several
further highlighted potential risk factors for RSV-ALRTI,
including daycare attendance (OR =3.00; 95% CI: 1.27-
7.10; P=0.01), oxygen supplementation (OR =2.38; 95% CI:
1.07-5.30; P=0.03), bilateral crepitations (OR =2.60; 95%
CI: 1.23-5.50; P=0.01), and the rainy season (OR =15.51;
95% CI: 1.74-138.42; P=0.01). Conversely, a history of
prior ALRTTs (OR =0.39; 95% CI: 0.17-0.92; P=0.03) was
associated with a decreased risk (7able 3).

Discussion

The prevalence of RSV-ALRTT in our study was 13%,
consistent with findings from other hospitals in Thailand (7),
but lower than those reported in several international
studies. Teck et al. reported an RSV prevalence of
22.6% in northeastern Peninsular Malaysia, where the
rainy season strongly influences transmission patterns,
using nasopharyngeal antigen testing and seasonal
questionnaires (14). In Sri Lanka, Divarathna ez 4/. found
a prevalence of 28% among hospitalized children under
5 years between 2016 and 2018, based on immunofluorescence
assay and real-time reverse transcription polymerase
chain reaction (RT-PCR) (15). A longitudinal birth
cohort study by Okiro et 4/. in coastal Kenya identified

© AME Publishing Company.
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362 episodes of RSV—acute respiratory infections and
92 episodes of RSV—Ilower respiratory tract infections
among 469 children, highlighting both the high disease
burden and potential for reinfection over time (16).
In Egypt, Fattouh ez a/. reported an RSV prevalence
of 16.4% among children <5 years with ALRTTI in
outpatient and emergency settings, detected using
immunofluorescence assay (17). A broader perspective
from Europe is provided by Suleiman-Martos et 4/.,
who conducted a systematic review and meta-analysis of
20 studies, estimating a pooled RSV prevalence of 46%
(95% CI: 34-59%) among over 16,000 children under
S years of age (18). These variations reflect the influence
of multiple factors, including geographic location, climate,
study design, diagnostic techniques, and healthcare access.
Taken together, these findings underscore the substantial
global burden of RSV and highlight the importance of
region-specific epidemiological surveillance and preventive
strategies, particularly in high-risk pediatric populations.

Based on our findings, RSV was prevalent throughout
the year, with notable peaks from July to October in
2018, September to December in 2019, and October to
December in 2020, consistent with prior studies (7-9,14).
RSV is a leading respiratory virus affecting children and
causes widespread outbreaks globally, irrespective of climate
or geographical region. While RSV activity can may occur
year-round in most climates, peak periods typically align
with specific months. In tropical and subtropical climates,
RSV outbreaks are often linked to the rainy season, with
peak activity commencing shortly after the rains begin
(8,13-17). However, some studies have reported RSV
infections peaking during the winter season (from December
to February) (18,19), suggesting that cold weather and
high humidity may increase the risk of respiratory tract
infections. The findings of our study reveal a noticeable
seasonal shift in the peak incidence of RSV infections, with
the epidemic period progressively extending later into the
calendar year over the study period. This trend appears to
correspond with the delayed onset of the rainy and winter
seasons in Thailand, highlighting the strong association
between RSV activity and climatic factors, particularly lower
temperatures and higher humidity. Such seasonal variation
supports the widely accepted notion that RSV transmission
is closely linked to environmental conditions, and that the
timing of peak activity can vary across geographic regions
depending on local seasonal patterns.

Importantly, our study provides prevalence data on
RSV-ALRTT from both before and during the onset of
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Table 1 Baseline characteristics and investigations at enrollment

Data Missing RSV-ALRTI (n=69) Non-RSV-ALRTI (n=276) P value
Male 0 31 (44.9) 114 (41.3) 0.59
Age (months) 0 12.0[8.0, 24.0] 24.0[12.0, 36.0] 0.02
>36-60 0 7 (10.1) 51 (18.5) 0.17
>24-36 0 9 (13.0) 52 (18.8)
>12-24 0 17 (24.6) 58 (21.0)
<12 0 36 (52.2) 115 (41.7)
Preterm 0 6 (8.7) 15 (5.4) 0.40
Family history of atopic disease 0 5(7.2) 9 (3.3) 0.17
Past history of ALRTI 0 12 (17.4) 89 (32.2) 0.02
History of ALRTI contact 2 16 (28.2) 54 (19.7) 0.51
Daycare attendance 2 15 (21.7) 48 (17.5) 0.49
Congenital heart disease 0 3(4.3) 21 (7.6) 0.44
Bronchopulmonary dysplasia 0 1(1.4) 7 (2.5) >0.99
Atopic disease 0 6 (8.7) 19 (6.9) 0.61
O, supplementation 3 50 (72.5) 175 (63.4) 0.20
Onset of illness (days) 5 3.0 [2.0, 4.0] 2.0[1.0, 4.0] 0.14
Length of hospital stay (days) 0 4.0 3.0, 6.0] 4.0 3.0, 5.0] 0.01
Clinical
Fever 2 55 (79.7) 219 (79.9) >0.99
Rhinorrhea 0 50 (72.5) 227 (82.2) 0.09
Cough 0 65 (94.2) 241 (87.3) 0.14
Dyspnea 0 25 (36.2) 129 (46.7) 0.14
Feeding difficulty 9 48 (73.8) 162 (59.8) 0.045
Wheezing 0 15(21.7) 80 (29.0) 0.29
Chest retraction 0 18 (26.1) 90 (32.6) 0.31
Crepitations 0 39 (56.5) 101 (36.6) 0.004
Rhonchi 0 26 (37.7) 122 (44.2) 0.34
Laboratory
White blood cell (x10%/uL) 1 10.9+3.6 12.6+5.5 0.02
Neutrophil (%) 1 45.1+19.2 53.5+18.6 0.001
Lymphocyte (%) 1 441171 36.7+17.8 0.002
Eosinophil (%) 2 0.6 [0.2, 1.3] 0.6 [0.1,2.2] 0.95
Eosinophil >4% 2 4+5.8 33+12.0 0.19

Data are presented as n, n (%), median [interquartile range] or mean + standard deviation. ALRTI, acute lower respiratory tract infection;

RSV, respiratory syncytial virus.

© AME Publishing Company.
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Table 2 ICD-10 diagnostic codes in ALRTT patients

Diagnosis (ICD-10) RSV-ALRTI (n=69), n (%) Non-RSV-ALRTI (n=276), n (%)
RSV pneumonia (J121) 48 (69.6) 0(0.0)
Bacterial pneumonia (J154, J157, J159) 0 (0.0 76 (27.5)
Viral pneumonia (J100, J110, J129) 0 (0.0 113 (40.9)
Pneumonia, unspecified (J186, J208) 0(0.0) 33 (12.0)
RSV bronchiolitis (J210) 2(2.9) 0(0.0)
Bronchiolitis, unspecified (J219) 0 (0.0 10 (3.6)
RSV bronchitis (J205) 19 (27.5) 0(0.0)
Viral bronchitis (J111, J108) 0(0.0) 17 (6.2)
Acute bronchitis, unspecified (J209) 0 (0.0 20 (7.3)
Viral croup (J050) 0 (0.0 7 (2.5)

ALRTI, acute lower respiratory tract infection; ICD-10, International Classification of Diseases, 10th revision; RSV, respiratory syncytial
virus.

Table 3 Multivariable logistic regression analysis

Potential risk factors QOdds ratio 95% ClI P value

Male 1.09 0.5-2.38 0.83

Age (months)

>36-60 Reference Reference

>24-36 0.84 0.26-2.76 0.78

>12-24 2.2 0.82-5.89 0.12

<12 2.41 0.87-6.69 0.09
Preterm 2.13 0.48-9.4 0.32
Family history of atopic disease 1.94 0.26-14.66 0.52
Past history of ALRTI 0.39 0.17-0.92 0.03
History of ALRTI contact 1.42 0.59-3.45 0.43
Daycare attendance 3 1.27-71 0.01
Atopic disease 0.9 0.27-2.99 0.86
Congenital heart disease 1.2 0.24-6.08 0.83
Bronchopulmonary dysplasia 1.97 0.17-23.39 0.59
O, supplementation 2.38 1.07-5.30 0.03
Lung crepitations 2.60 1.23-5.50 0.01
Season

Rainy season 15.51 1.74-138.42 0.01

Winter season 6.98 0.76-63.9 0.09

ALRT]I, acute lower respiratory tract infection; Cl, confidence interval.
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the COVID-19 pandemic. The prevalence observed
during the pre-pandemic years [2018-2019] was consistent
with previous literature (7). However, a notably higher
prevalence of RSV-ALRTT was observed in 2020, which
contrasts with international reports of suppressed RSV
circulation during the pandemic period (20-23). This
discrepancy may be explained by Thailand’s gradual
relaxation of COVID-19 control measures and school
reopening during the latter half of 2020, which likely
facilitated increased viral transmission. Furthermore,
meteorological data indicated that the winter season in
Thailand during 2020 was unusually cold, which may
have further contributed to the heightened RSV activity.
These observations underscore the importance of ongoing
epidemiological surveillance and climate monitoring to
better anticipate RSV outbreaks. They also highlight the
need for region-specific planning, particularly in tropical
and subtropical countries, where seasonal patterns may
differ from those in temperate regions. Early recognition
of these shifts may aid in optimizing resource allocation
and implementing timely preventive strategies, especially in
high-risk pediatric populations.

Clinically, RSV-ALRTT was associated with greater
feeding difficulties, lung crepitation, higher oxygen
supplementation needs, prolonged hospital stays,
lower white blood cell counts, and reduced neutrophil
percentages. Multivariate logistic regression analysis
confirmed the statistical significance of lung crepitations
and the need for oxygen supplementation as risk factors for
RSV ALRTT. Notably, patients in the RSV-ALRTT group
were 2.60 times more likely to exhibit lung crepitation
compared to the non-RSV-ALRTT group. This aligns with
previous studies conducted in Thailand (8,9,15), which
identified pneumonia as the most common diagnosis among
children with RSV-ALRTT. In contrast, research in other
regions often found that RSV primarily caused bronchiolitis
(16,18,19,24), likely due to differences in nutritional status,
healthcare access, and the vulnerability of young children’s
underdeveloped immune systems.

Our study also revealed that RSV-ALRTT patients
required significantly higher oxygen supplementation (2.38
times more) compared to a previous study (18). This finding
may be explained by the progression of RSV infection in
the lower respiratory tract, characterized by necrosis and
disorganized proliferation of bronchiolar epithelial cells,
destruction of ciliated epithelial cells, and accumulation of
sloughed epithelial debris in the airway spaces, leading to
atelectasis and hypoxia (25).

© AME Publishing Company.
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Socio-demographic factors, particularly daycare
attendance, showed a significant association with RSV-
ALRTI, consistent with previous studies (14,19,24-27).
Crowded environments like daycares increase the likelihood
of RSV transmission due to close and prolonged contact
between individuals.

Patients in the RSV-ALRTT group were generally
younger age more than those in the non-RSV-ALRTI
group. Although multivariate analysis showed no statistically
significant difference, previous studies (14-19,24,26) have
consistently identified younger age, particularly below
12 months, as a risk factor for RSV infection. Our findings
suggest a potential association for this age group, but the
small sample size may have limited statistical power.

Interestingly, a previous history of ALRTTs was associated
with a decreased risk of RSV-ALRTTI. This finding may
appear counterintuitive, as prior respiratory illness is
often considered a risk factor for subsequent infections.
However, this observation should be interpreted in light
of the younger mean age observed in the RSV-ALRTI
group, which likely resulted in fewer opportunities for prior
exposure to respiratory pathogens. In contrast, the older
age of children in the non-RSV-ALRTT group may explain
the higher proportion of patients with a history of ALRTIL.
This age-related difference highlights the importance of
considering patient demographics when evaluating clinical
risk factors and supports the notion that host factors such as
immune maturity and cumulative pathogen exposure may
influence susceptibility to RSV infection.

Several variables were not identified as risk factors in
this study, including male gender, exposure to individuals
with respiratory infections, underlying conditions (e.g.,
congenital heart disease or chronic lung disease), and family
history of atopic diseases. These findings align with other
research (1,14-16,18,19,24,25,28), but differences in study
methodologies and covariate adjustments may account for
discrepancies. Despite these variations, our robust study
design and database provide valuable insights into RSV-
ALRTT hospitalization.

The authors possibility of false negatives in
RSV testing due to the use of an antigen rapid test
(immunochromatographic assay technique) must be
considered. This test has a sensitivity of 79% and specificity
of 100% (13), potentially affecting our results. In addition,
differences in study populations with this study focusing
exclusively on pediatric patients with ALRTI may have
contributed to variations from other literature, which
included both patients with ALRTT and healthy controls.
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Limitations

This study has several limitations. First, the retrospective
nature of the study and the reliance on medical records may
have resulted in incomplete or inaccurate data. Second,
the RSV detection method relied on an antigen rapid
test, which may yield false negative results. Finally, the
interpretation of RSV epidemiological patterns should be
contextualized according to the climate and geographical
characteristics of each country, as the timing and seasonal
peaks of RSV outbreaks may differ across regions. Future
research should increase the sample size and use prospective
data collection to ensure completeness and minimize data
loss. RT-PCR should also be employed for RSV diagnosis,
as it offers greater diagnostic accuracy than the antigen
rapid test.

Conclusions

The prevalence of RSV-associated ALRTT was 13%. Peak
infection periods were observed from July to October
in 2018, September to December in 2019, and October
to December in 2020. Risk factors for RSV-ALRTT in
children included the rainy season, daycare attendance,
lung crepitation, and a greater higher need for oxygen
supplementation.
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