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Abstract

Objectives: The authors sought to identify predictors of intensive care unit (ICU) admission among
children hospitalized with bronchiolitis for >24 hours.

Methods: The authors conducted a prospective cohort study during two consecutive bronchiolitis sea-
sons, 2004 through 2006, in 30 U.S. emergency departments (EDs). All included patients were aged
<2 years and had a final diagnosis of bronchiolitis. Regular floor versus ICU admissions were compared.

Results: Of 1,456 enrolled patients, 533 (37%) were admitted to the regular floor and 50 (3%) to the ICU.
Comparing floor and ICU admissions, multivariate ED predictors of ICU admission were age <2 months
(26% vs. 53%; odds ratio [OR] = 4.1; 95% confidence interval [CI] = 2.1 to 8.3), an ED visit the past week
(25% vs. 40%; OR = 2.2; 95% CI = 1.1 to 4.4), moderate/severe retractions (31% vs. 48%; OR = 2.6; 95%
CI = 1.3 to 5.2), and inadequate oral intake (31% vs. 53%; OR = 3.3; 95% CI = 1.6 to 7.1). Unlike previous
studies, no association with male gender, socioeconomic factors, insurance status, breast-feeding, or
parental asthma was found with ICU admission.

Conclusions: In this prospective multicenter ED-based study of children admitted for bronchiolitis, four
independent predictors of ICU admission were identified. The authors did not confirm many putative
risk factors, but cannot rule out modest associations.
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ronchiolitis is the leading cause of hospitalization
for infants age <1 year! and is estimated to cause
500 deaths per year.? From 1992 to 2000,
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bronchiolitis accounted for over 1.8 million U.S. emer-
gency department (ED) visits,® and from 1980 to 2000,
bronchiolitis hospitalization rates in the United States
more than doubled.! The annual economic costs for
bronchiolitis hospitalizations is over $500 million in the
United States.*

Admission rates for infants with bronchiolitis signifi-
cantly differ between pediatric and general ED atten-
dings® and among pediatric ED attendings.® In addition,
among 10 hospitals, the thresholds for intensive care
unit (ICU) admission varied widely.” Likewise, the inpa-
tient management of children with bronchiolitis is quite
variable.®

Several demographic, environmental, and medical
history factors have been associated with severe bron-
chiolitis. Males are more likely to be hospitalized than
females,' and they are also more likely to die from
bronchiolitis.? In addition to gender, studies have found
that children with lower socioeconomic status are hos-
pitalized more frequently for bronchiolitis.’ Increased
rates of bronchiolitis and increased hospitalization have
been associated with household crowding,10 child care
attendance,'’ maternal smoking during pregnancy,®
passive smoke exposure,!>1# family asthma and child
asthma, or atopy.'>' In addition, chronic medical
conditions including chronic lung disease,’® congenital
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heart disease,’® immunocompromised conditions,!” low
birth weight,’® and prematurity'® have been associated
with severe bronchiolitis.

While prior studies of children with bronchiolitis
have identified many predictors of ICU admission, mul-
tivariate analysis is limited.?2%?! Also, prior studies have
often been single—cen’[er,zo'21 based on small num-
bers,2°22 enrolled only previously healthy infants,2°-22
had limited ED data,?®or only included children with
respiratory syncytial virus (RSV) bronchiolitis.?>?°2® Of
two studies using multivariate analysis to predict ICU
admission, one determined characteristics during hos-
pitalization (and not at ED presentation) that were asso-
ciated with ICU admission,?® while the other studied
only infants with RSV bronchiolitis.’® Another multicen-
ter study found six predictors for hospitalization with
RSV infection but did not determine predictors for ICU
admission.?* An exclusive focus on RSV bronchiolitis
overlooks the role of many other infectious pathogens
including influenza, parainfluenza, human metapneumo-
virus, and rhinovirus®®2® and that bronchiolitis is cur-
rently a clinical, as opposed to a laboratory diagnosis.?*

Therefore, we conducted a prospective, multicenter,
observational study of children age <2 years who pre-
sented to the ED with bronchiolitis. From historical and
clinical data, we sought to identify independent predic-
tors of ICU admission. We hypothesized that age, gen-
der, concomitant medical disorder, prematurity, oxygen
saturation, and oral intake would be independent
predictors of ICU admission.

METHODS

Study Design

We conducted a prospective cohort study during the
2004 through 2006 winter seasons, as part of the Multi-
center Airway Research Collaboration (MARC). MARC
is a division of the Emergency Medicine Network
(http://www.emnet-usa.org/). The institutional review
board at each of the 30 participating hospitals approved
the study and informed consent was obtained for all
participants.

Study Setting and Population

Using a standard protocol, investigators at 30 EDs in 15
U.S. states provided 18- to 24-hour-per-day coverage
for a median of 2 weeks from December to March to
coincide with high numbers of bronchiolitis visits. Fig-
ure 1 shows the site locations by state. The 30 partici-
pating sites were located across the United States:
Northeast (37%), Midwest (27%), South (20%), and
West (17%). Forty percent were EDs in children’s hos-
pitals, 47% pediatric EDs in general hospitals, and 13%
general EDs in general hospitals. The median number
of annual ED visits at the participating sites was 56,813
(interquartile range [IQR] = 41,579-71,284). The number
of children enrolled at each site ranged from 11 to 158
(median = 37; IQR = 29-50). All patients were managed
at the discretion of the treating physician. Inclusion cri-
teria were an attending physician diagnosis of bron-
chiolitis, patient age <2 years, and the ability of the
parent or guardian to give informed consent. The only
exclusion criterion was previous enrollment.
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Figure 1. Site locations by state.

As defined by the American Academy of Pediatrics
(AAP) in its 2006 position statement, children with
bronchiolitis typically have “rhinitis, tachypnea, wheez-
ing, cough, crackles, use of accessory muscles, and/or
nasal flaring.”?® In our data, 98% (1,423/1,456) of the
children met the AAP definition of bronchiolitis and
had a respiratory rate (RR) greater than normal, current
wheezing, current cough, or mild/moderate/severe
retractions. Among the 2% (33) of children without any
one of these factors, 15% had an oxygen saturation of
<96% or air entry that was not normal. In running the
multivariate model in the subset of children (98%) with
a RR greater than normal, current wheezing, current
cough, or mild/moderate/severe retractions, the results
did not change.

Study Protocol

The standardized questionnaire consisted of an ED
interview, ED chart review, and 2-week follow-up tele-
phone interview. Physicians and researchers were
trained in utilizing these forms. All forms were
reviewed by site principal investigators, who are physi-
cians, before submission to the EMNet Coordinating
Center in Boston. At the Coordinating Center, the data
were further reviewed by trained personnel and under-
went double data entry.

Measurements

The ED interview assessed patients” demographic char-
acteristics, medical and environmental history, and
details of their acute illness. Median household income
was estimated using the patients” home zip codes.®
Children were considered premature if they were born
<35 weeks gestation. ED chart review provided clinical
data: RR from triage, clinical assessment of degree of
retractions (combined for analysis into none/mild ver-
sus moderate/severe), O, saturation, management, and
disposition. Adequacy of oral hydration was deter-
mined by the ED attending. The 2-week follow-up inter-
view discussed the illness course and any medical care
occurring after the ED visit. Data are available for all
patients (583) in Tables 1 and 2, except for viral testing
(n = 401; 69%) and chest x-ray (n = 430; 74%).

The primary outcome of the current analysis was ICU
admission. Children admitted to the ICU from the ED
were compared to children admitted to the regular
floor for >24 hours.
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Table 1
Demographic Characteristics and Medical History of Children Presenting to the ED with Bronchiolitis, According to Hospital
Admissions >24 Hours vs. ICU Admissions
Admission ICU admission
>24 hours (n = 533) (n = 50) OR p-Value
Demographic characteristics
Age, months (%)
0-1.9 26 53 1.6 0.006
2-3.9 21 12 0.4
4-5.9 14 2 0.1
6-7.9 11 7 0.5
8-9.9 7 5 0.5
10-11.9 6 2 0.3
>12 15 19 1.0 (Reference)
Male (%) 57 58 1.0 0.98
Race/ethnicity (%)
White 41 54 1.0 (Reference) 0.28
African American 26 18 0.5
Hispanic 33 28 0.6
Estimated median household income 44,240 (30,945-56,710) 43,633 (34,204-59,380) 1.0 0.82
(US$), median (IQR)
Insurance (%)
Private HMO/commercial 33 34 1.0 (Reference) 0.65
Medicaid 57 59 1.0
Other public 7 2 0.3
None 3 5 1.6
Has PCP (%) 96 91 0.4 0.07
Medical history
Concomitant medical disorder (%) 19 26 1.4 0.35
Weight when born, pounds (%)
<3 4 2 1.0 (Reference) 0.87
3-5 7 7 1.6
>5 89 90 1.7
Premature (%)* 13 10 0.7 0.57
Breast-fed (%) 54 63 1.5 0.25
History of wheezing (%) 27 26 0.9 0.83
History of eczema (%) 13 5 0.3 0.10
Attends day-care (%) 20 7 0.3 0.04
Ever hospitalized (%) 23 17 0.7 0.38
Ever intubated (%) 10 5 0.4 0.24
Medication use during past week
Inhaled f-agonists (%) 35 30 0.8 0.56
Antibiotics (%) 18 12 0.6 0.30
Inhaled/nebulized corticosteroids (%) 11 9 0.9 0.80
Systemic corticosteroids (%) 11 9 0.9 0.77
No. PCP visits during past week, median (IQR) 1(0-1) 1(0-2) 1.1 0.44
Number ED visits during past week, median (IQR) 0 (0-0) 0 (0-1) 1.2 0.04
ED = emergency department; HMO = health maintenance organization; ICU = intensive care unit; IQR = interquartile range;
OR = odds ratio; PCP = primary care provider.
*Premature defined as gestation <35 weeks.

Data Analysis

All analyses were performed using STATA 9.0 (Stata-
Corp, College Station, TX). Data are presented as pro-
portions (with 95% confidence intervals [CI]), means
(with standard deviation [SD]), or medians (with inter-
quartile range [IQR]). The association of factors with
ICU admission was examined using chi-square tests,
Student’s ttests, and Kruskal-Wallis rank tests, as
appropriate. All p-values are two-tailed, with p < 0.05
considered statistically significant.

Multivariate logistic regression was used to identify
independent predictors of ICU admission compared to
admission to the regular floor for >24 hours. Factors
associated with ICU admission at p < 0.20 were evalu-
ated for inclusion in the multivariate analysis. Those
that did not retain statistical significance on multivariate

analysis were removed from the model. When the final
model was identified, factors that had not been retained
in the model were reevaluated for inclusion. Continu-
ous variables found not to have a linear relationship
with the outcome (e.g., age) were assessed for the best
cutoff point. Results are presented as ORs with 95% CI.

Several additional analyses were performed to
explore the findings of the multivariate model that are
not consistent with existing literature. Because an age
cutoff of 6 weeks was found to be an important predic-
tor of ICU admission in previous studies, >2%?? the final
model was run replacing the age of <2 months variable
with age <6 weeks. Additionally, apnea was included in
the final model to determine its independent association
with ICU admission. Because of the small number of
children experiencing apnea (n = 18), the resulting esti-
mate was unstable and apnea was therefore not
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Table 2
ED Presentation and Clinical Course among Children with Bronchiolitis, According to Hospital Admissions >24 Hours vs. ICU
Admissions
Admission >24 ICU admission
hours (n = 533) (n = 50) OR p-Value
Duration of symptoms >4 days (%) 55 40 0.5 0.048
RR, mean = SD 52 + 15 51+ 15 1.0 0.69
Moderate/severe retractions (%) 31 48 2.0 0.03
Oxygen saturation on room air, mean = SD 96 = 4 94 +6 0.9 <0.001
Lowest room air oxygen saturation, mean + SD 94 + 5 88 + 12 0.9 <0.001
Presence of cough (%) 89 84 0.6 0.29
Presence of wheeze (%) 80 67 0.5 0.05
No. inhaled f-agonist treatments in 1(0-1) 1(0-2) 1.6 0.10
first hour, median (IQR)
No. inhaled f-agonist treatments over entire ED 1(1-2) 1(1-3) 1.0 0.93
stay, median (IQR)
No. epinephrine treatments in first hour, 0 (0-0) 0 (0-1) 1.7 0.12
median (IQR)
No. epinephrine treatments over entire ED stay, 0 (0-1) 1 (0-1) 1.3 0.07
median (IQR)
Given corticosteroids (%) 15 21 1.6 0.25
Given antibiotics (%) 16 33 25 0.006
Any laboratory tests (%) 92 98 3.7 0.17
Oral intake (%)
Adequate oral intake 64 28 1.0 <0.001
(Reference)
Inadequate oral intake 31 53 4.0
Unknown 6 19 7.2
Viral test results*
RSV positive (%) 41 53 1.7 0.11
Influenza A positive (%) 2 5 3.2 0.13
Influenza B positive (%) 0.2 2 12.7 0.02
Adenovirus positive (%) 0.4 0 — 0.69
Abnormal x-ray findings (%) T 68 76 1.5 0.37
ED LOS (minutes), median (IQR) 245 (175-353) 241 (150-398) 0.9 0.46
ED = emergency department; ICU = intensive care unit; IQR = interquartile range; LOS = length of stay; OR = odds ratio;
RR = respiratory rate; RSV = respiratory syncytial virus; SD = standard deviation.
*Among 401 children with viral testing performed.
tAmong 430 children with chest x-ray performed. Abnormal x-ray findings include atelectasis, infiltrate, hyperinflated, or other
findings.
included in the final model. The final model was the hospital. Among these 583 children, 533 (37%; 95%

adjusted for clustering by site, but did not differ from
the unadjusted model. The unadjusted model is there-
fore presented.

A priori, RR and oxygen saturation were
thought to be factors that would be independently asso-
ciated with ICU admission. However, these factors did
not retain statistical significance in multivariate analy-
ses. As a result, two separate logistic regression analy-
ses were performed to evaluate the association
between each of these factors and ICU admission.

15,22,23

RESULTS

Of 2,129 eligible children presenting to the ED with
bronchiolitis, 1,459 (68%) were enrolled. Enrolled and
non-enrolled children were similar with respect to
demographic factors, including age, gender, and
race/ethnicity (all p > 0.10). Although enrolled children
were more likely to be admitted (40% vs. 28%;
p < 0.001), they did not differ from non-enrolled chil-
dren with respect to other medical history factors, ED
presentation, or clinical management (data not shown).
Of 1,459 enrolled patients, 583 (40%) were admitted to

CI =34% to 39%) were admitted to the regular floor
and 50 (3%; 95% CI=2% to 4%) to the ICU. ICU
admissions by site ranged from 0% to 28%, but the
results presented did not differ when adjusting for clus-
tering by site (data not shown). Moreover, the time of
ED presentation did not affect the admission location
(i.e., regular floor vs. ICU). Fifteen percent of regular
floor admissions and 16% of ICU admissions presented
to the ED between midnight and 8:00 AM. The rest of
the admissions, 85 and 84%, presented to the ED
between 8:00 AM and midnight.

Patient demographics are shown in Table 1. ICU
patients were younger than children admitted to the
regular floor. More than 80% of children admitted to
either the regular floor or ICU were age <12 months.
The percentage of males admitted to the regular floor
and ICU were similar. No differences were observed in
respect to race/ethnicity, estimated median household
income, or insurance status. Children admitted to the
regular floor and the ICU did not differ in having a pri-
mary care provider (PCP).

Medical history is also shown in Table 1. The two
groups were similar with respect to most medical
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factors: being breast-fed, history of wheezing, siblings
at home, parental asthma, maternal smoking during
pregnancy, secondhand smoke exposure, prior hospi-
talization, medication use in the past week, and primary
care visits during the past week. ICU patients were less
likely than those admitted to the regular floor to attend
daycare and more likely to have an ED visit during the
past week. There were smaller numbers of patients
with specific illnesses, low birth weight, premature
birth, a history of eczema, or a history of intubation.
Therefore, results regarding these variables should be
interpreted with caution.

ED presentation and clinical course are shown in
Table 2. ICU patients were more likely to have a shorter
duration of symptoms. The two groups had similar RRs
and presence of cough. The ICU group was more likely
to have moderate/severe retractions and have lower
initial and lowest oxygen saturations and less likely to
have wheezing. In a separate analysis, an initial oxygen
saturation of <90%, compared to initial oxygen satura-
tion of 100%, was significantly associated with ICU
admission (23% vs. 6%; p < 0.001), while RR based on
age, relative to a RR of 20-29, was not found to be
associated with ICU admission (data not shown). Chil-
dren admitted to the ICU were more likely to have a
parent report that they stopped breathing during this
illness (19% vs. 8%; p=0.01) and to have apnea
recorded in the ED (26% vs. 1%; p < 0.001).

Emergency department treatments were similar for
the two groups except that the ICU group was more
likely to receive an antibiotic. The ICU group was also
more likely to have inadequate oral intake. Among the
children who received viral testing while in the ED
(n = 401), rates of RSV bronchiolitis were similar in the
two groups. A small number of children were positive
for influenza A, influenza B, and adenovirus. Abnormal
chest x-ray findings and ED length-of-stay (LOS) were
similar for the two groups.

Median hospital LOS was different between the two
groups. ICU patients” median hospital LOS was 4 days
(range = 3-6 days) versus 2 days (range = 1-3 days) for
regular floor patients (p < 0.001). During hospitalization,
ICU patients were more likely to be apneic in the hospi-
tal (12% vs. 2%; p < 0.001) and intubated (14% vs. 0%;
p < 0.001) than floor patients.

Multivariate analysis found that initial RR, initial oxy-
gen saturation, and lowest oxygen saturation were not
independent predictors of ICU admission compared to
admission to the regular floor. Further analysis showed
that the test characteristics of these three factors
were poor with respect to ICU admission (data not
shown).

Table 3 shows the final multivariate model of ICU
admission. Statistically significant risk factors were
patient age of <2 months, an ED visit during the past
week, moderate/severe retractions, and inadequate oral
intake. The model had good discrimination (area under
the receiver operating characteristic curve, 0.80) and a
good fit to the data (Hosmer-Lemeshow test, 2.46;
p = 0.93). Based on previous data,’>?%?? we evaluated a
6-week age cut off in our final model and found results
similar to those reported in Table 3, which is consistent
with previous literature.
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DISCUSSION

When providing care for a child with bronchiolitis in
the ED, one of the main decisions is whether the child
requires admission and, if so, whether the regular floor
is sufficient or if the child will require intensive care.
When a child is in respiratory extremis, it is often clear
that intensive care is needed. However, when children
are seriously ill, but not in extremis, the need for
intensive care may not be as straightforward. Using
prospective multicenter data from 30 EDs across the
country, we have identified several historical and
clinical factors that are associated with ICU admission:
patient age of <2 months, an ED visit during the past
week, moderate/severe retractions, and inadequate oral
intake.

Our multivariate model of children <2 years of age
with a clinical diagnosis of bronchiolitis was somewhat
different from a model created from a multicenter study
performed in seven Canadian hospitals.’® The Canadian
study included a large Indian/Inuit population, only
children with RSV bronchiolitis (prior to palivizumab),
and clinical data from the inpatient ward (i.e., not ED
assessments).”® Based on these somewhat different
data, the following variables in the Canadian study
were predictors of ICU admission: native Indian or
Inuit, apnea or respiratory arrest in the hospital, age of
<6 weeks, lung disease, oxygen saturation of <90% on
admission, and pulmonary consolidation on admis-
sion.’®

The variable that seems to be a consistent predictor
of ICU admission throughout the literature is young
age. Our data point to age of <2 months as predictive
of ICU admission, while others have found age of
<6 weeks as predictive.’>?? Although our data point to
age of <2 months as predictive of ICU admission, age
of <6 weeks preformed similarly in the model, an age
others have found is predictive.’>2%?2 A retrospective
review of 62 children requiring mechanical ventilation
for bronchiolitis found that the mean age of these chil-
dren was 73 days.3® A chart review of 185 patients
younger than 12 months hospitalized with RSV infec-
tion found that recurrent apnea significantly increases
the risk of mechanical ventilation and that age of

Table 3
Multivariate Predictors of ICU Admission Compared to Hospital
Admission to Regular Floor for >24 Hours

OR 95% ClI p-Value
Age <2 months 4.14 2.05, 8.34 <0.001
ED visit during 2.15 1.05, 4.37 0.04
past week
Moderate/ 2.56 1.27,5.18 0.009
severe retractions
Oral intake
Adequate 1.00 Reference Reference
Inadequate 3.31 1.55, 7.07 0.002
Unknown 8.44 2.89, 24.69 <0.001

Cl = confidence interval; ED = emergency department; OR =
odds ratio.

Area under the receiver operating characteristic curve: 0.80
Hosmer-Lemeshow test, 2.46; p = 0.93.
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<2 months is the strongest predictor of apnea.®? Bron-
chiolitis-associated apnea is a concern for pediatricians,
and it is only recently that a low-risk rule was devel-
oped. Willwerth et al.*® found in a retrospective study
that if a child aged >1 month or preterm and aged
>48 weeks postconception has not had apnea during
the illness, then the risk of subsequent apnea is low.

When considering objective respiratory parameters,
our model, like others, did not include RR'>?>2® or pul-
monary consolidation noted on chest radiograph
(CXR).2%23 A recent study of CXRs in children with
“typical” and mild bronchiolitis noted that the risk of
airspace disease is low.3* In children ill enough to be
admitted to the ICU, the outcomes may be different,
but our data suggest that CXR results are not a factor
in the decision to admit a child to the ICU. Also unlike
the previous models, our model did not include oxygen
saturation. Our ICU patients not only had significantly
lower initial and lowest room air oxygen saturations
than the regular admission children, but they also were
significantly more likely to have room air oxygen satu-
ration of <90% in univariate analysis. However, oxygen
saturation was not significant in the multivariate analy-
sis. Three studies have found oxygen saturation of
<90% to be predictive of ICU admission.’®?%2® More-
over, perhaps it is the trend in oxygen saturation over
time that is more clinically informative than specific
points in time.

In addition to young age and an ED visit in the past
week, the other variables associated with ICU admis-
sion were more subjective: moderate/severe retractions
and inadequate oral intake. In terms of retractions,
other studies have found this clinical exam finding to be
associated with hospital duration,® the need for sup-
plemental oxygenation,®® and hospital admission.>®
Considering oral hydration, one study found dehydra-
tion to be associated with hospitalization, but not nec-
essarily ICU admission.*”

The overall model (age <2 months, ED visit during
the past week, moderate/severe retractions, and inade-
quate oral intake) created from this prospective multi-
center cohort points to the somewhat subjective nature
of ICU admissions for children with bronchiolitis. In
one study by Willson et al.” the threshold for ICU
admission and intubation varied among 10 hospitals.
These findings and the ones from this study point to
the need for further research to attempt to better define
those children with bronchiolitis who truly need critical
care services.

LIMITATIONS
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institutional variability in care and resource utilization
for children with bronchiolitis, children with similar
severity of illness may be admitted to an ICU in one
hospital, but not in another.” While our study was not
designed to determine the appropriateness of ICU
admission, we believe that our sample—from 30 hospi-
tals in 15 states—provides important information about
bronchiolitis admissions to the ICU.

Our broad inclusion criteria, including children with
any chronic medical disorder and all causes of bron-
chiolitis, limit comparisons with previous studies
in healthy children and only RSV bronchiolitis. Yet,
conclusions from our multicenter study may provide
information for all children with bronchiolitis.

Enrolled patients had a greater admission rate than
non-enrolled patients. We believe that this difference in
enrollment was due to the admitted patients being in
the ED longer and having more opportunity for enroll-
ment. Moreover, the parents of the children ill enough
to be admitted to the hospital may have been more
invested in helping to understand bronchiolitis better.
The two groups were similar in all other respects,
including medical history, ED presentation, and clinical
management. The population studied may not be gener-
alizable outside of academic urban EDs serving medi-
cally sick populations.

The overall admission rate of 40% and ICU admission
rate of 9% among admitted patients are higher than
most previous studies. For example, other studies have
found overall admission rates of 19% to 40%*>>?13® and
ICU admission rates of 5.4% to 6.2%.%° Our higher
admission rates may reflect our use of broad inclusion
criteria and may correspond with the increasing bron-
chiolitis admission rates seen between 1980 and 2000.?
While our inclusion criteria are broad, we note that
98% of our cohort satisfied the AAP criteria for bron-
chiolitis.?® Higher overall and ICU admission rates may
reflect increasing severity of illness, or less stringent
admission criteria, which would complicate compari-
sons with prior data.

Finally, measuring retractions and inadequate oral
intake pose challenges. Subtle differences in retractions
may create variability in categorization. We minimized
this variability by examining the difference between
none/mild retractions and moderate/severe retractions.
Certain clinical***! and laboratory values*? are better
markers for dehydration than others,*® but determining
the adequacy of oral intake is not always straightfor-
ward.

CONCLUSIONS

Our sample size of 50 ICU patients is relatively small,
and this hinders assessment of less common risk fac-
tors. In particular, there were small numbers of patients
with chronic lung disease, low birth weight, and pre-
maturity. Small numbers and nonsystematic collection
of mucus samples for all patients®” may also have
hindered detection of possible differences between the
different viral causes of bronchiolitis. Also, children
were enrolled for 2 to 3 weeks during two consecutive
bronchiolitis seasons, and management may vary dur-
ing the season or if the ED census is higher. Given the

Our multicenter study examined hospital admission for
clinical bronchiolitis and found four independent risk
factors for ICU admission: patient age of <2 months, an
ED visit during the past week, moderate/severe retrac-
tions, and inadequate oral intake. Neither oxygen satu-
ration nor RR was an independent predictor of ICU
admission. In addition, we did not confirm several puta-
tive risk factors for ICU admission, although modest
associations may exist. Further studies are needed to
validate these findings and to examine if the infectious
etiology contributes to bronchiolitis severity.
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