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Abstract
BACKGROUND—The trends in hospitalization rates and risk factors for severe bronchiolitis
have not been recently described, especially after the routine implementation of prophylaxis for
respiratory syncytial virus (RSV) infections.

OBJECTIVES—To define the burden of hospitalizations related to RSV and non-RSV
bronchiolitis in a tertiary-care children’s hospital from 2002 to 2007 and to identify the risk factors
associated with severe disease.

METHODS—Medical records of patients hospitalized for bronchiolitis were reviewed for
demographic, clinical, microbiologic, and radiologic characteristics as well as the presence of
underlying medical conditions. Differences were evaluated between children with RSV and non-
RSV bronchiolitis, and multivariable logistic regression analyses were performed to identify
independent risk factors for severe disease.

RESULTS—Bronchiolitis hospitalizations in children younger than 2 years old (n =4800)
significantly increased from 536 (3.3%) in 2002 to 1241 (5.5%) in 2007, mainly because of RSV
infections. Patients with RSV bronchiolitis (n = 2840 [66%]) were younger at hospitalization and
had a lower percentage of underlying medical conditions than children hospitalized with non-RSV
bronchiolitis (27 vs 37.5%; P < .001). However, disease severity defined by length of
hospitalization and requirement of supplemental oxygen, intensive care, and mechanical
ventilation was significantly worse in children with RSV bronchiolitis. RSV infection and
prematurity, regardless of the etiology, were identified as independent risk factors for severe
bronchiolitis.

CONCLUSIONS—There was a significant increase in hospitalizations for RSV bronchiolitis
from 2002 to 2007. A majority of the children with RSV bronchiolitis were previously healthy, but
their disease severity was worse compared with those hospitalized with non-RSV bronchiolitis.

Copyright © 2010 by the American Academy of Pediatrics. All rights reserved.

Address correspondence to Asuncion Mejias, MD, Division of Pediatric Infectious Diseases, Center for Vaccines and Immunity,
Research Institute at Nationwide Children’s Hospital, Ohio State University College of Medicine, 700 Children’s Dr, W4022,
Columbus, OH 43205. asuncion.mejias@nationwidechildrens.org.

FINANCIAL DISCLOSURE: The authors have indicated they have no financial relationships relevant to this article to disclose.

NIH Public Access
Author Manuscript
Pediatrics. Author manuscript; available in PMC 2013 September 04.

Published in final edited form as:
Pediatrics. 2010 December ; 126(6): e1453–e1460. doi:10.1542/peds.2010-0507.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Keywords
bronchiolitis; RSV; disease severity; ICD-9

Bronchiolitis is the leading cause of hospitalization of infants and young children in the
United States.1 Respiratory syncytial virus (RSV) is the most common cause of bronchiolitis
in this age group and accounts for 50% to 80% of cases.1–3 Between 1980 and 2003, and for
reasons that are not completely understood, there was an increase in both hospitalization
rates and outpatient visits attributed to bronchiolitis.1–3

The majority of studies of bronchiolitis have been focused on the burden of RSV disease and
its associated risk factors.4– 6 However, trends in hospitalization rates, epidemiology, or
disease severity of bronchiolitis caused by viruses other than RSV during the first 2 years of
life remain to be fully defined. Authors of previous studies3,7–10 documented the burden of
viral respiratory illnesses in children younger than 5 years. In those studies, trends in
hospitalization rates were not addressed. In addition, children with underlying high-risk
medical conditions were excluded, which may have diluted the burden of disease in 1 of the
target populations for these infections.

The aim of this study was to provide a more current estimate of the number and rate of
bronchiolitis-associated hospitalizations at our institution after the implementation of anti-
RSV prophylaxis and to define the differences in epidemiologic, clinical, microbiological,
and radiologic features between children younger than 2 years with RSV bronchiolitis and
those with bronchiolitis caused by other respiratory viruses. In addition, we examined how
different risk factors influenced disease severity in children with RSV and non-RSV
bronchiolitis.

METHODS
Patient Population

Children younger than 2 years who were hospitalized for bronchiolitis at Children’s Medical
Center in Dallas, Texas, from January 1, 2002, to December 31, 2007, were identified via
International Classification of Diseases, Ninth Revision codes with a primary diagnosis of
RSV bronchiolitis (466.11) and bronchiolitis attributed to other infectious organisms
(466.19). The project was approved by the institutional review board of the University of
Texas Southwestern Medical Center (institutional review board No. 032008-045).

Data Collection
Medical records were reviewed for the following: (1) viral diagnostic tests performed in
respiratory samples, including the rapid RSV test (enzyme immunoassay), the direct
fluorescent antibody (DFA) test, and viral culture; (2) demographic and epidemiologic
characteristics including age, gender, race/ethnic group, gestational age, weight at
hospitalization, year and month of hospitalization, and the presence of underlying medical
conditions including prematurity, congenital heart disease (CHD), chronic lung disease
(CLD), trisomy 21, congenital or acquired immunodeficiencies, cystic fibrosis,
neuromuscular disorders, presence of other congenital abnormalities, and preexisting
respiratory tract morbidity; (3) outcomes of care or disease-severity parameters including
length of stay, requirement and duration of supplemental oxygen, admission to and length of
stay in the PICU, need and length of mechanical ventilation, and mortality11,12; (4) other
microbiological diagnostic tests performed including blood, urine, and cerebrospinal fluid
bacterial cultures. Serious bacterial infection was defined as bacteremia, bacterial
meningitis, or urinary tract infection in children younger than 3 months and as bacteremia or
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bacterial meningitis in children older than 3 months13; and (5) chest radiographic findings,
which were grouped into 7 different categories: (a) no pathologic findings; (b) bronchial
wall thickening; (c) interstitial markings and/or atelectasis; (d) focal opacity; (e) pleural
effusion; (f) focal opacity with pleural effusion and; (g) other findings.

Statistical Analysis
Descriptive Analysis—Descriptive analyses were performed by using frequency
distributions or rates. Means (SD) or medians (25th–75th percentiles) were used to
summarize the demographic data and patients’ baseline characteristics. The χ2 test for
trends was used to determine significant changes in hospitalization rates over time.

Bivariate Analysis—Associations between categorical and continuous variables were
analyzed by using the χ2 tests with Yates correction for continuity or Fisher’s exact tests
and the 2-tailed Student’s t or Wilcoxon rank-sum tests as appropriate.

Multivariable Analysis—We performed multivariable analyses to determine which
factors independently predicted the risk of severe disease. We selected the following as
primary outcomes: supplemental oxygen; PICU and intubation requirement; and length of
hospitalization. Statistical models were built by using multivariable logistic regression for
binary outcome variables (supplemental oxygen, PICU, and intubation requirement) and
linear regression models for the continuous outcome length of hospitalization. Three
independent predictors were considered for the models: (a) group (RSV or non-RSV); (b)
age at hospitalization (months), gender, race, and weight (kg); and (c) the presence of
underlying medical conditions (prematurity, CHD, CLD, trisomy 21, congenital
abnormalities, neuromuscular disorders, and preexisting respiratory tract morbidity).
Multivariable logistic regression analysis was performed by constructing a full stepwise
sequence, and the final model was selected on the basis of the Akaike criteria.14,15 Because
the extremely skewed distribution of length of stay, multivariable linear regression was
performed after log transformation and restricted to cases with values within 3 SDs of the
mean of log-transformed length of stay (only 25 cases of 4285 were excluded).16,17 The
final regression model was selected by using the backward-elimination method. Association
of predictors with supplemental oxygen, PICU, and intubation requirement is displayed
using by odds ratios and 95% CIs. Associations of risk factors with length of stay were
displayed as ratios and 95% CIs, which represent the antilog of the regression parameter
estimates and confidence limits. Predictor variables with a P value of <.05 and multivariate
odds ratios and 95% CIs that did not include 1 were considered significant. Statistical
analyses were performed by using SAS 9.2 (SAS Institute, Cary, NC).

RESULTS
Bronchiolitis Hospitalizations, Viral Etiology, and Seasonality

From January 1, 2002, to December 31, 2007, 5233 hospitalizations were attributed to
bronchiolitis. Of those hospitalizations, 4800 (92%) occurred in children younger than 2
years and 4589 (95%) had a viral diagnostic test performed, which included rapid antigen
tests for 1650 (35%), DFA test for 3559 (77%), and viral culture for 1766 (38%) subjects.
Per the hospital’s policy, samples with negative rapid-test results were automatically tested
by using a DFA assay, and samples that tested negative by rapid test and/or DFA test
underwent viral culture. This policy was applied to 97% of the study subjects.

A total of 255 children had more than 1 hospitalization, accounting for 304 hospitalizations
(6%). Only the first hospitalization was considered for subsequent analysis, for a total of
4285 patients younger than 2 years with a viral test performed and a single hospitalization
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(Fig 1). Overall, a respiratory virus was identified in 73% of the cases. The virus most
commonly identified was RSV (66% [n = 2840]), followed by parainfluenza virus (3%),
rhinovirus (3%), adenovirus (1%), and influenza virus A and B in less than 1% of the cases.
In 1170 (27%) cases, a viral test was performed and no etio-logic agent was identified. More
than 1 virus was identified in 24 (0.5%) patients. The most frequent association was RSV
and rhinovirus. We referred to the group of patients with bronchiolitis caused by viruses
other than RSV and those with negative viral testing results as the non-RSV bronchiolitis
group.

The total number and percentage of yearly hospitalizations for bronchiolitis significantly
increased from 536 (3.3%) in 2002 to 1241 (5.5%) in 2007 (Fig 2A). Whereas
hospitalizations attributed to RSV bronchiolitis increased from 59% (292 cases) in 2002 to
67% (718 cases) in 2007 (P < .01), the percentage of bronchiolitis hospitalizations in the
non-RSV group decreased from 41% in 2002 (201 cases) to 33% in 2007 (359 cases) (P = .
003) (Fig 2B).

RSV hospitalizations began at the end of October or November, peaked in December and
January, and ended in March or April, except for 2003 (which was a late RSV season), in
which they peaked in January and February. A small number of RSV cases were diagnosed
off-season throughout the study. Cases of non-RSV bronchiolitis were diagnosed all year
round and peaked from November to April, but compared with RSV hospitalizations they
were proportionally more common from May to October (Fig 3). Overall, the variability in
the number of hospitalizations per month was greater in the RSV group (~5% between
years) than in non-RSV bronchiolitis (<3%) (Supplemental Fig 5).

Demographic Characteristics and Risk Factors
First, we compared the baseline demographic characteristics and risk factors between
patients with RSV and non-RSV bronchiolitis. The mean (±SD) gestational age in children
hospitalized for RSV was significantly higher than in children with non-RSV infections
(38.3 ±3.0 vs 37.4 ± 4.3 weeks). However, patients with RSV bronchiolitis were younger
than patients with non-RSV bronchiolitis (6.3 vs 8.0 months, respectively; P < .001). Eighty-
three percent of the children with RSV bronchiolitis were 12 months of age or younger
versus 74% of those in the non-RSV group (P < .001). Male was the predominant gender,
and Hispanic was the predominant ethnic population in both groups, which likely reflects
the geographic location of the study (Table 1).

Second, we analyzed the presence of different risk factors that have been associated with
severe RSV disease.2 The majority of children with RSV bronchiolitis were previously
healthy with no risk factors identified. Indeed, the proportion of children hospitalized with
RSV bronchiolitis with previously known risk factors was significantly lower than in
children with non-RSV bronchiolitis (27 vs 37.5%; P <.001). Children hospitalized with
non-RSV bronchiolitis had a significantly higher prevalence of CHD, CLD, trisomy 21, and
prematurity (Table 1). In addition, the proportion of infants aged 32 weeks or younger
hospitalized with RSV bronchiolitis was significantly lower than in the non-RSV group (5.4
vs 11.5%; P <.001), which possibly reflects the effect of anti-RSV prophylaxis. On the other
hand, the proportion of infants born at 32 to 35 weeks’ gestation was similar between groups
(7%), but the age at hospitalization was significantly lower for children with RSV versus
non-RSV bronchiolitis (4 vs 8 months; P ≤ .001). Other risk factors such as cystic fibrosis
and congenital or acquired immunodeficiencies were identified at low rates and were
comparable between groups.
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Microbiological and Radiologic Evaluations
Among 4285 patients, equal proportions of RSV and non-RSV bronchiolitis (11% in each
group) underwent full sepsis evaluation (blood, urine, and cerebrospinal fluid cultures). A
partial sepsis evaluation (blood culture, with or without urine culture) was performed for
1651 patients (RSV, n = 1110 [39%] vs non-RSV bronchiolitis, n = 541 [38%]; P = .56).
The overall frequency of serious bacterial infection in children hospitalized with
bronchiolitis was low: 32 (1%) cases in the RSV group versus 10 (0.7%) cases in children
with non-RSV bronchiolitis (P = .23). Urine cultures were performed for 1423 (33%)
patients. Children with RSV bronchiolitis had urine cultures performed more frequently than
those with non-RSV bronchiolitis (34 vs 30%, respectively; P =.002), but concomitant
urinary tract infections were diagnosed at a similar frequency in both groups (6 vs 4.8% in
RSV versus non-RSV bronchiolitis, respectively). Cerebrospinal fluid cultures were
negative for all patients. The pathogens identified are displayed in Table 2.

A chest radiograph was performed on 3807 (88.8%) case subjects. The radiologic pattern
most commonly described for both groups was the presence of bronchial wall thickening
followed by atelectasis and/or increased interstitial markings. Children with non-RSV
bronchiolitis had chest radiographs performed more often and had their chest radiograph
reported as normal more commonly than children with RSV bronchiolitis (P =.023). On the
other hand, children with RSV bronchiolitis had a significantly higher proportion of focal
opacities than those with non-RSV bronchiolitis. The radiologic findings in children with
RSV and non-RSV bronchiolitis are summarized in Table 3.

Differences in Disease Severity Between RSV and Non-RSV Bronchiolitis
To assess differences in disease severity between children with RSV and non-RSV
bronchiolitis we compared (1) length of hospitalization, (2) requirement and duration of
supplemental oxygen, including continuous positive airway pressure support, (3)
requirement and length of stay in the PICU, and (4) need and duration of intubation. Disease
severity was worse in children hospitalized with RSV bronchiolitis in all parameters
evaluated. The median length of hospitalization, length of stay in the PICU, and length of
intubation for children with RSV bronchiolitis were significantly longer than for those in the
non-RSV group. The number of children who required supplemental oxygen, PICU care,
and ventilatory support was also significantly higher in the RSV group. However, duration
of supplemental oxygen was not significantly different between groups (Table 4). Because
of the possibility of false-negative assay results, particularly when rapid-antigen RSV tests
were used, we also compared disease severity between children with RSV bronchiolitis and
those with (1) non-RSV bronchiolitis who tested negative for respiratory viruses and (2)
non-RSV bronchiolitis who tested positive for other respiratory virus. These analyses
confirmed that RSV bronchiolitis was more severe than non-RSV bronchiolitis, with no
viruses identified in any parameters evaluated. On the other hand, when we compared RSV
bronchiolitis with bronchiolitis caused by other viruses, there were differences in length of
hospitalization and oxygen requirement but not in the other parameters evaluated
(Supplemental Table 5).

We documented 5 deaths (0.1%). Three fatal cases were attributed to RSV: a 3-month-old
child with CHD; a 17-month-old child with Moebius syndrome; and a previously healthy 5-
month-old child. Two children with non-RSV bronchiolitis died: a 17-month-old child with
CHD and a 3-month-old child born at 33 weeks’ gestation who developed methicillin-
resistant Staphylococcus aureus pneumonia.
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Risk Factors for Disease Severity
Several parameters were independently associated with outcomes of care regardless of the
etiology of the bronchiolitis (Fig 4 and Supplemental Table 6). Of those parameters, RSV
diagnosis and prematurity were found to be independent predictors for all 4 markers of
disease severity.

Predictors of Supplemental Oxygen Requirement—Patients with CLD, trisomy 21,
CHD, RSV infection, and prematurity were more likely to require oxygen.

Predictors of PICU Admission—Children with RSV bronchiolitis had an increased risk
for PICU admission compared with children with non-RSV bronchiolitis. In addition,
children with CHD, neuromuscular disorders, preexisting respiratory tract morbidity, CLD,
prematurity, and lower weights at hospitalization also had an increased risk for PICU
admission.

Predictors of Intubation—Patients with RSV infection, younger age, and prematurity
had a higher risk of requiring mechanical ventilation.

Predictors of Length of Hospitalization—Except for age and gender, all other
parameters included in the model were found to be independent predictors of longer hospital
stay (Fig 4 and Supplemental Table 6).

DISCUSSION
Results of our study of a large hospital-based cohort offer a comprehensive description of
the burden of bronchiolitis in the inpatient setting from 2002 to 2007. The fact that 95% of
children had a viral diagnostic test performed allowed us to compare the differences in
demographic, clinical, microbiological, and radiologic characteristics and the presence of
risk factors predictive of severe disease in children younger than 2 years with RSV and non-
RSV bronchiolitis.

In agreement with previous studies conducted in the 1990s,1,4 we found that the proportion
of hospitalizations for bronchiolitis significantly increased during the study period, from
3.3% in 2002 to 5.5% in 2007. Whereas the percentage of hospitalizations attributed to non-
RSV bronchiolitis decreased throughout the study, those caused by RSV significantly
increased during the same period and, during the last 4 years of the study, doubled the
number of non-RSV bronchiolitis hospitalizations (63%–67% vs 33%–37%, respectively).

Recently, in a population-based surveillance study, Hall et al6 revealed that RSV was not
only associated with substantial morbidity in inpatients, but it was also responsible for a
high proportion of outpatient visits. In that study, the majority of children with RSV
infection had no coexisting illness. In agreement with those observations, we found that 73%
of children hospitalized with RSV infection had no underlying medical conditions. In fact,
the proportion of children with underlying medical conditions was significantly higher for
those with non-RSV bronchiolitis, which possibly reflects the effect of anti-RSV
prophylaxis. We found several factors that independently correlated with the severity of
illness regardless of the etiology of the bronchiolitis. Although prematurity, CLD, and CHD
have been previously associated with more severe disease in patients with RSV
infection,18–20 we found that trisomy 21, lower weights on admission, neuromuscular
disorders, and RSV infection, per se, were independent predictors for severe bronchiolitis.
Altogether, these findings underscore the need for an effective RSV vaccine and, in the
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mean time, the necessity to develop novel strategies that may allow the implementation of
anti-RSV prophylaxis in broader patient populations.

In agreement with previous study results, 21,22 we found low rates of bacterial coinfections
in children hospitalized with bronchiolitis. Whereas Purcell et al21 reported 1.6% positive
bacterial cultures, mostly urine cultures, Oray-Schrom et al22 reported a rate of 7.2%, which
was closer to our rate of 6.1% in children hospitalized with RSV bronchiolitis. These
findings confirm that concurrent bacterial infections are uncommon in children with
bronchiolitis and emphasize the need for viral testing to accurately diagnose these patients’
conditions. Overall, 88% of children had radiologic studies performed. In contrast to other
studies,23 the most common findings identified, regardless of the etiology of the
bronchiolitis, were bronchial wall thickening and atelectasis. Children with non-RSV
bronchiolitis had a significantly higher frequency of chest radiographs performed than
children with RSV bronchiolitis, which suggests that either children with non-RSV
bronchiolitis had a more severe disease at presentation or that the diagnosis of RSV
influenced the physician’s decision on whether a chest radiograph was needed.

Our study has a number of limitations. Its retrospective design has limited our ability to
collect precise information on the use of anti-RSV prophylaxis, which may have provided
specific data on the effectiveness of this strategy in patients at high-risk. We limited the
identification of patients with bronchiolitis to 2 International Classification of Diseases,
Ninth Revision codes, which may have underestimated the actual burden of the disease
because patients with RSV infection may have been hospitalized with a diagnosis other than
bronchiolitis, such as viral pneumonia or fever without a source. The same type of bias
applied to the non-RSV bronchiolitis group, which makes the data set comparable. The data
on disease severity should be interpreted with caution, because the diagnosis of RSV may
have biased the management of these patients in terms of hospital admissions, lengths of
stay, or even admission to the PICU. However, more objective parameters of severe disease,
such as the need for supplemental oxygen or intubation, were significantly more common in
children with RSV bronchiolitis. The majority of the study patients were of Hispanic
background, which could limit the generalizability of the results. Nevertheless, the
proportion of Hispanic subjects was comparable in the RSV and non-RSV groups (53 vs
54%, respectively), and yet children with RSV had more severe disease in all parameters
evaluated. Finally, the fact that nonmolecular techniques were used for the diagnosis of non-
RSV bronchiolitis limited our ability to appropriately classify these patients and warrants
future studies to characterize how specific viruses influence bronchiolitis disease severity.

CONCLUSIONS
Bronchiolitis-related hospitalizations were associated with considerable morbidity in
children younger than 2 years. The majority of children hospitalized with RSV bronchiolitis
was previously healthy and yet had more severe disease than children hospitalized with non-
RSV bronchiolitis. These data underscore the need to develop new tools for the
identification of previously healthy children whose risk for severe disease cannot be
predicted. They also suggest that other patient populations may benefit from novel
prophylaxis strategies beyond those currently directed at the traditional high-risk groups.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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WHAT’S KNOWN ON THIS SUBJECT

Respiratory syncytial virus (RSV) is the leading cause of hospitalization in infants.

WHAT THIS STUDY ADDS

Hospitalization for respiratory syncytial virus increased significantly from 2002 to 2007.
The majority of children with RSV bronchiolitis were previously healthy, but they had
more severe disease than did chidren with non-RSV bronchiolitis.
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FIGURE 1.
Flow diagram of selection of study patients. From 2002 to 2007, 5233 hospitalizations were
attributed to bronchiolitis at Children’s Medical Center Dallas. A total of 92% occurred in
children younger than 2 years, and 95% had a viral test performed. Only the first
hospitalization was considered for subsequent analysis, which left a total of 4285 unique
patients. ICD-9 indicates International Classification of Diseases, Ninth Revision. a Enzyme
immunoassay, DFA, or viral cultures. The DFA viral test used in the study detected 7
respiratory viruses (RSV, para-influenza virus 1, 2, and 3, influenza virus A and B, and
adenovirus).
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FIGURE 2.
Bronchiolitis hospitalizations at CMCD. A, Bronchiolitis hospitalizations significantly
increased from 2002 to 2007. The x-axis represents each study year. The y-axis reflects the
total number of hospital admissions and the total number and percentage of bronchiolitis
hospitalizations, which significantly increased from 2002 to 2007 (P < .001; χ2 for trends).
B, RSV and non-RSV bronchiolitis hospitalizations per year from 2002 to 2007 at
Children’s Medical Center Dallas. Although the proportion of children hospitalized with
non-RSV bronchiolitis decreased from 2002 to 2007, hospitalizations attributed to RSV
significantly increased from 2002 to 2007 (P < .01).
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FIGURE 3.
Monthly distribution of bronchiolitis hospitalizations. The horizontal (x) axis represents the
months of the year for RSV (■) and non-RSV bronchiolitis (gray dashed bars)
hospitalizations; the vertical axis displays the aggregates for each month (total number of
cases identified per month) during the study period.
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FIGURE 4.
Odds ratios (ORs) for risk factors associated with disease severity in bronchiolitis-related
hospitalizations. According to multiple logistic and multiple linear regression analyses, the
independent significant risk factors associated with disease severity of oxygen, PICU, and
intubation requirement and length of hospital stay are those with a P value of <.05. The
reference for disease group RSV is non-RSV, for male subjects are female subjects, and for
race is white race. The odds of PICU admission and intubation were inversely exponentially
related to the weight and age of the patients. Given that the other risk factors are constant,
for every increase (decrease) in weight by 1 kg, the odds of PICU admission decrease
(increase) by 9.2% (10.2%). Similarly, for every increase (decrease) in age by 1 month, the
odds of intubation decrease (increase) by 1.8% (17.9%), respectively. NS indicates not
significant.
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TABLE 1

Demographic Characteristics and Risk Factors of Children Younger Than 2 Years of Age Hospitalized With
RSV and Non-RSV Bronchiolitis

RSV Bronchiolitis (N = 2840) Non-RSV Bronchiolitis (N = 1445) P

Demographic characteristics

 Gestational age, mean ± SD, wk 38.3 ±3.4 37.4 ±4.3 <.001

 Weight, mean ± SD, kg 7.0 ±2.6 7.6 ±2.8 <.001

 Age, mean ± SD, mo 6.3 ±5.6 8.0 ±6.0 <.001

 Gender, n (%) .314

  Male 1619 (57.01) 847 (58.62)

  Female 1221 (42.99) 598 (41.38)

 Race or ethnic group, n (%) .009

  White 643 (22.64)a 278 (19.24)

  Black 540 (19.01) 319 (22.08)a

  Hispanic 1504 (52.96) 784 (54.26)

  Other 153 (5.39) 64 (4.43)

Risk factors, n (%)

 Prematurity, gestational age at birth, wk 580 (20.42) 418 (28.93) <.001

  ≤28 71 (2.50) 81 (5.61)

  29–32 81 (2.85) 85 (5.88)

  32–35 194 (6.83) 112 (7.75)

  35–37 234 (8.24) 140 (9.69)

 Congenital heart disease 91 (3.20) 78 (5.40) <.001

 Chronic lung disease 58 (2.04) 77 (5.33) <.001

 Trisomy 21 34 (1.20) 34 (2.35) .004

 Congenital syndromesb 46 (1.62) 32 (2.21) .280c

 Immunodeficiencies 7 (0.25) 5 (0.35) .761c

 Cystic fibrosis 2 (0.007) 1 (0.07) .000c

 Neuromuscular disorders 34 (1.20) 23 (1.59) .287

 Respiratory tract morbidityd 53 (1.87) 34 (2.35) .286

 No known risk factors 2074 (73.02) 903 (62.49) <.001

a
RSV bronchiolitis was significantly more frequent in white children, and non-RSV bronchiolitis was significantly more frequent in black children.

b
Congenital syndromes: Prader-Willi syndrome, trisomy 18, VACTERL association, Shwachman-Diamond syndrome, Noonan and Goldenhar

syndromes, hemoglobinopathies, congenital lymphedema, congenital hypothyroidism, and Kasabach-Merritt syndrome.

c
Exact test.

d
Respiratory tract morbidity included the following: neonatal intubation of 10 or more days for meconium aspiration syndrome, gastroschisis,

congenital diaphragmatic hernia, tracheoesophageal fistula, pulmonary hypertension, and spontaneous pneumothorax and upper airway
abnormalities including laryngo/tracheomalacia, subglottic stenosis, cleft palate, and Pierre-Robin sequence.
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TABLE 2

Sepsis Evaluation and Pathogens Identified in Hospitalized Children With Bronchiolitis

Sepsis Evaluation, n Positive Cultures/n Total (%) RSV Bronchiolitis (N = 2840) Non-RSV Bronchiolitis (N = 1445) P

Blood culture 10/1421 (0.70) 6/702 (0.85) .79a

Urine culture 60/985 (6.09) 25/438 (4.79) .39a

Cerebrospinal fluid culture 0/321 (0.00) 0/164 (0.00) —

Data represent the number of children with positive culture/total number of cultures performed. Numbers in parenthesis represent the percentage of
positive cultures. The pathogens most commonly isolated in blood cultures were S aureus (methicillin-susceptible S aureus, n = 6; methicillin-
resistant S aureus, n = 1), followed by S pneumoniae, Klebsiella spp, and group B Streptococcus (2 cases each) and group A Streptococcus, N
meningitidis, and Candida spp isolated in a single case each. Other bacterial pathogens identified and classified as contaminants included
coagulase-negative Staphylococci (n =54 [1.1%]), α-hemolytic Streptococcus (n =9 [0.2%]), Bacillus spp, and Corynebacterium spp. In urine
cultures, E coli was the bacterial pathogen most commonly identified, followed by group D Enterococcus, Klebsiella spp, Group B Streptococcus,
Proteus spp, Candida spp, and Enterobacter spp. A total of 28 urine cultures had findings suggestive of polymicrobial contamination.

a
Fisher exact test.
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TABLE 3

Radiologic Evaluation and Patterns in Hospitalized Children With Bronchiolitis

RSV Bronchiolitis (N = 2840) Non-RSV Bronchiolitis (N = 1445) P

Radiologic evaluation 2465 (86.79) 1342 (92.87) <.001

 No pathologic findings 236 (9.57) 160 (11.92) .02

 Abnormal chest radiograph 2229 (90.43)a 1182 (88.08)a .02

 Bronchial wall thickening 1066 (43.25) 609 (45.38) .21

 Interstitial markings/atelectasis 794 (32.21) 418 (31.15) .51

 Focal opacity 357 (14.48) 150 (11.18) .002

 Pleural effusion 7 (0.28) 3 (0.22) .80

 Focal opacity/pleural effusion 4 (0.16) 2 (0.15) .72

 Other findings 1 (0.04) 0 (0.00) .74

a
Numbers in parentheses represent the percentage calculated from patients who had a chest radiograph performed.
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TABLE 4

Disease Characteristics in children Hospitalized With RSV and non-RSV Bronchiolitis

Parameters of Disease Severity RSV Bronchiolitis (N = 2840) Non-RSV Bronchiolitis (N = 1445) P

Length of stay, median (IQR [25th–75th percentile]), d 3 (2–5) 2 (2–4) <.001

Supplemental oxygen

 Requirement, n (%) 1600 (56.3) 675 (46.7) <.001

 Duration, median (IQR [25th–75th percentile]), d 2 (1–4) 2 (1–4) .239

ICU

 Requirement, n (%) 329 (11.6) 119 (8.2) <.001

 Duration, median (IQR [25th–75th percentile]), d 4 (2–7) 2 (1–5) <.001

Ventilatory support

 Requirement, n (%) 171 (6) 46 (3.2) <.001

 Duration, median (IQR [25th–75th percentile]), d 6 (4–9) 4 (1–7) .003

Numbers in parentheses represent the percentage of children who required oxygen, ICU, or ventilatory support. IQR indicates interquartile range.
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