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ABSTRACT

Objectives We aimed to evaluate the international
variation in the use of evidence-based management
(EBM) in bronchiolitis. We hypothesised that management
consistent with full-EBM practices is associated with

the research network of care, adjusted for patient-level
characteristics. Secondary objectives were to determine
the association between full-EBM and (1) hospitalisation
and (2) emergency department (ED) revisits resulting in
hospitalisation within 21 days.

Design A secondary analysis of a retrospective cohort
study.

Setting 38 paediatric EDs belonging to the Paediatric
Emergency Research Network in Canada, USA, Australia/
New Zealand UK/Ireland and Spain/Portugal.

Patients Otherwise healthy infants 2-11 months old
diagnosed with bronchiolitis between 1 January 2013 and
31 December, 2013.

Outcome measures Primary outcome was management
consistent with full-EBM, that is, no bronchodilators/
corticosteroids/antibiotics, no chest radiography or
laboratory testing. Secondary outcomes included

hospitalisations during the index and subsequent ED visits.

Results 1137/2356 (48.3%) infants received full-EBM
(ranging from 13.2% in Spain/Portugal to 72.3% in UK/
Ireland). Compared with the UK/Ireland, the adjusted ORs
(aOR) of full-EBM receipt were lower in Spain/Portugal
(@0R 0.08, 95% CI 0.02 to 0.29), Canada (aOR 0.13 (95%
Cl 0.06 to 0.31) and USA (aOR 0.16 (95% CI 0.07 to 0.35).
EBM was less likely in infants with dehydration (aOR 0.49
(95% C1 0.33 t0 0.71)), chest retractions (aOR 0.69 (95%
Cl 0.52 to 0.91)) and nasal flaring (aOR 0.69 (95% ClI

0.52 t0 0.92)). EBM was associated with reduced odds of
hospitalisation at the index visit (a0OR 0.77 (95% CI 0.60 to
0.98)) but not at revisits (aOR 1.17 (95% Cl 0.74 to 1.85)).
Conclusions Infants with bronchiolitis frequently do

not receive full-EBM ED management, particularly those
outside of the UK/Ireland. Furthermore, there is marked
variation in full-EBM between paediatric emergency
networks, and full-EBM delivery is associated with lower

STRENGTHS AND LIMITATIONS OF THIS STUDY

= While studies have examined international varia-
tion of specific aspects of bronchiolitis care, there
is lack of data on the international use of practices
consistent with full-evidence-based management
for bronchiolitis and related association with patient
outcomes.

= Use of a large international database with patient-
level data optimises generalisability of the results,
enables adjustment of the associations for dis-
ease severity and provides data for emergency
department-based international deimplementation
strategies of low-value bronchiolitis interventions.

= A large sample size provides high statistical
precision.

= Use of the international standards for retrospective
chart reviews and the methodology to select records
and to blind abstractors from the study hypotheses
minimises the selection and ascertainment biases.

= While this database was collected in 2013, the
definition of the optimal bronchiolitis management
used in this study remains the treatment target to
this day: experts currently continue to convey the
need for intensive de-implementation of low-value
bronchiolitis care to enhance the adoption of best-
practice management of bronchiolitis.

likelihood of hospitalisation. Given the global bronchiolitis
burden, international ED-focused deimplementation of
non-indicated interventions to enhance EBM is needed.

INTRODUCTION

Reducing unnecessary medical interventions
is a global priority," enhanced by the current
pandemic crisis.” The Choosing Wisely
initiative has prioritised healthcare and
reduced the use of ineffective interventions.'
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Bronchiolitis, the leading cause of emergency depart-
ment (ED) visits and hospitalisations in infants,” has
an asthma-like phenotype and many world regions and
hospitals have previously adopted asthma-related inter-
ventions in bronchiolitis. Because subsequent evidence
demonstrated that routine pharmacotherapy,”’ chest radi-
ography’ and laboratory testing® have no proven benefit
in bronchiolitis management, the standard of bronchiol-
itis care consists of oxygen therapy, airway support and
hydration.”® Because of the practice vs evidence disparity,
we are now faced with the challenging task to ‘deimple-
ment’ various unwarranted bronchiolitis interventions.”

To this effect, the uptake of the best bronchiolitis
management evidence into clinical practice in the ED
is suboptimal.'” Bronchiolitis management guidelines
universally emphasise supportive management’ ®'~'® and
quality improvement (QI) experts endorse this goal.'”
Furthermore, a Paediatric Health Information Systems
database bronchiolitis study from the USA demonstrated
a decrease in ED bronchodilator use but no associated
reduction in hospitalisation, supporting the American
Academy of Pediatrics recommendation to limit routine
administration of bronchodilator in bronchiolitis."
Nonetheless, many institutions continue to use non-
evidence-based approaches, which lead to undue patient
morbidity and places a significant burden on healthcare
systems worldwide.”

While studies have examined international variation of
specific aspects of bronchiolitis care,®'’ ¥ there is lack of
data regarding the international use of best practices for
bronchiolitis. Given the substantial healthcare consump-
tion and financial burden of bronchiolitis, such knowl-
edge can be used to optimise resource use and healthcare
outcomes through focused deimplementation strategies
of low-value interventions.’

We conducted a planned secondary analysis of a multi-
centre, multinational, retrospective cohort study of
infants with bronchiolitis who presented to the EDs asso-
ciated with five Paediatric Emergency Research Networks
(PERN) in Canada, the USA, Spain/Portugal, the UK/
Ireland and Australia/New Zealand who are members
of the PERN.”” The primary objective was to evaluate
the variation across research networks in evidence-based
bronchiolitis management (EBM) in the EDs. We hypoth-
esised there would be an association between manage-
ment consistent with fullEBM and the research network
where the infants were treated. Secondary objectives were
to examine the association between full-EBM provision
and (A) hospitalisation at the index ED visit and (B)
return ED visit for bronchiolitis within 21 days resulting
in hospitalisation.

METHODS

Study design and population

We conducted a multicentre retrospective cohort study
of previously healthy infants 2—11 months old with bron-
chiolitis in 38 PERN EDs. The PERN is an international

umbrella network with these individual networks: the
Pediatric Emergency Research Canada (PERC), the
Pediatric Emergency Medicine Collaborative Research
Committee (PEM-CRC) and the Pediatric Emergency
Care Applied Research Network (PECARN) in the USA,
the Paediatric Research in Emergency Departments Inter-
national Collaborative (PREDICT) in Australia and New
Zealand, the Paediatric Emergency Research UK and
Ireland (PERUKI) and the Research in European Pedi-
atric Emergency Medicine (REPEM) network in Spain
and Portugal.'’

Infants with bronchiolitis, defined a priori as the first
presentation of respiratory distress with a viral respiratory
tract infection, who presented to the PERN EDs between
1 January2013 and 31 December 2013 were included in
the study.® Infants previously enrolled or diagnosed with
bronchiolitis more than 1month prior to the index ED
visit were excluded, as were infants with known congen-
ital heart disease, coexistent chronic lung disease, liver
or kidney disease, immunodeficiency, neuromuscular,
neurological or bone disease, and those with metabolic
or genetic conditions. To maximise generalisability of
the study results, we have included infants with a history
of prematurity who had healthy lungs. Because febrile
infants less than 2 months old with viral infections have
non-negligible risks for serious bacterial infections, we
limited this study to infants 2 months of age or older.”'
Bronchiolitis diagnosis in infants aged 12 months and
older may overlap with asthma, and we have therefore
excluded this age group.*

Study protocol

Patient study data were collected according to interna-
tional standards for retrospective chart reviews.”* All study
variables were defined a priori and itemised in a manual
of operations with a source hierarchy for all data points.
To standardise data extraction across networks, site inves-
tigators were educated in site-specific and study-specific
terms for the collection of individual variables. Site inves-
tigators also trained local study staff in study procedures
and were responsible that data were recorded according
to the manual of operations.

Potentially eligible patients were identified by searching
the medical record for ED discharge diagnoses of bronchi-
olitis or respiratory syncytial virus infection (International
Classification of Disease 10 or 9 codes ] 21.0, 21.8, 21.9 or
466.1). Because of the large number of bronchiolitis cases
seen at each participating institution, we aimed to select
a random sample of bronchiolitis cases at each site ED.
Potentially eligible infants were therefore randomly iden-
tified, by a random number generating programme, for
medical record review. Because the charts to be reviewed
for eligibility and subsequent review were identified at
random, there was a low probability of a selection bias.
The chart reviewers were aware that the study concerned
bronchiolitis management but were unaware of specific
hypotheses and details about what the optimal bronchi-
olitis management consisted of. Therefore, it is unlikely
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that the cases who received full-lEBM were selected pref-
erentially, and a significant ascertainment bias was not
probable.

Abstracted data included patient demographics,
presenting symptoms, physical examination findings,
laboratory and radiographic investigations, medications
administered in the ED and prescribed at ED discharge,
disposition and return ED visits for bronchiolitis within
21 days, with and without hospitalisation.

Outcome measures

The primary outcome measure was receipt of manage-
ment consistent with ful-EBM in the ED, as per the recom-
mendations by national bronchiolitis guidelines.” ® ''"'®
With the exception of some guidelines allowing a moni-
tored trial of bronchodilators/epinephrine in select
infants,' *'*1° the message to minimise pharmacotherapy
and testing has been common to all national bronchiol-
itis guidelines published since 2006.” ® "1 Therefore,
fulllEBM was a priori defined as receipt of none of the
following in the ED and, when relevant, no prescription
for such at ED discharge: inhaled bronchodilators, hyper-
tonic saline or epinephrine, systemic or inhaled corti-
costeroids, antibiotics in the absence of a documented
bacterial infection (eg, suspected sepsis, otitis media,
urinary tract infection, pneumonia),’ chest radiography
unless the infant was admitted to the intensive care unit
(ICU), nasopharyngeal viral testing unless the infant was
hospitalised (cohorting reasons), blood tests, urinalyses
in afebrile infants (temperatures <38.0°C in ED triage)
and urine cultures in those with fever (temperature
>38.0°C in triage) who were >3 months old.*! Secondary
outcomes included (A) hospitalisation from the ED at the
index ED visit and (B) return ED visits for bronchiolitis
within 21 days of the initial discharge home resulting in
hospitalisation.

Analyses

We sought to have >80% power at a 5% significance level
to assess the association between EBM and the network.
Based on previous international studies, we estimated that
30% of patients would receive fullFEBM.? " Assuming a
requirement of 20 patients with the outcome of interest
for each of the 12 independent predictor variables exam-
ined, we aimed to include at least 240 patients with
fullEBM.**

Participant characteristics were analysed with descrip-
tive statistics, using proportions and 95% CI for cate-
gorical data, means with SD for normally distributed
continuous data and medians with IQR for continuous
data with non-normal distributions. The two US networks
were treated as a single network, to ensure no participants
were counted twice.

Bivariable logistic regression was used to examine the
association between each candidate predictor variable
and full-lEBM. These variables were selected because of
their plausible association with EBM and adopted from
previous studies of bronchiolitis practice patterns.® '’

They included the research network, poor feeding, docu-
mented dehydration, nasal flaring/grunting, chest retrac-
tions, oxygen saturation in triage in room air, respiratory
rate and apnoea. We performed multivariable logistic
regression analysis to determine independent associa-
tions between full-lEBM as a binary dependent variable
and the candidate predictor variables. Because manage-
ment by fullEBM was likely correlated with individual
EDs, we incorporated the ED as a random effect. We also
used multiple logistic regression analyses to examine the
association between fulllEBM and (A) hospitalisation
for bronchiolitis at the index ED visit, (B) ED revisits for
bronchiolitis within 21 days resulting in hospitalisation,
adjusted for network and disease severity.

Missing data were managed using listwise deletion, as
the amount of missing data was minimal (<5%) 2 Overall
significance was set at an alpha level 0.05 (two sided).
Statistical analysis was performed using version SAS V.9.4
system for Windows and PROC GLIMMIX (SAS Institute).

Patient and public involvement
Because this was a retrospective study with no patient
identifiers, this aspect does not apply.

RESULTS

Study population

A total of 5205 potentially eligible infants were identified,
of whom 2183 (41.9%) met exclusion criteria, leaving
3022 eligible participants. Of these, 2356 (80%) infants
had full data on all variables and constituted the study
population. These included 476 (20%) infants treated at
eight Canadian paediatric EDs (PERC), 717 (30.4%) at ten
EDs in the USA (PEM-CRC and PECARN), 496 (21.0%)
at eight EDs in Australia/New Zealand (PREDICT), 591
(25.1%) at nine EDs in UK/Ireland (PERUKI) and 76
(3.2%) infants at three EDs in Spain/Portugal (REPEM).
Of the 2356 study infants, 1550 (65.8%) were discharged
home from the ED, 769 (32.6%) were admitted to an
inpatient unit and 37 (1.6%) to ICU. Demographic and
clinical characteristics of the infants are summarised in
table 1.

Evidence-based management

A total of 1137/2356 (48.3%) infants received manage-
ment consistent with fullEBM. The proportions of infants
receiving EBM were 152/476 (31.9%) in Canada, 242/717
(33.8%) in the USA, 306/496 (61.7%) in Australia/New
Zealand, 427/591 (72.3%) in the UK/Ireland and 10/76
(13.2%) in Spain/Portugal. The proportional use of
fullEBM at individual EDs ranged from 3.2% to 87.0%
(median 28.8%; IQR 8.0%-81.0%).

Receipt of full-EBM was less likely in severe bronchiol-
itis and more likely in infants managed in the UK/Ireland
and Australia/New Zealand (table 2). In the multivari-
able analysis, delivery of fulllEBM was more common in
well-hydrated infants without nasal flaring/grunting or
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Table 1 Demographic and clinical characteristics of the study population

Networks

UK

Canada USA Australia New Zealand Ireland Spain Portugal
Variables N=476 N=717 N=496 N=591 N=76
Age (months)* 5.3+2.7 5.2+2.5 5.8+2.7 5.1+2.6 4.4+2.7
Temperature °C 37.5+0.8 37.6+0.0 37.0+0.8 37.0+0.8 37.9+1.1
History of poor feeding 304 (63.9) 343 (47.8) 274 (55.1) 341 (57.6) 33 (43.4)
Chest retractions 305 (64.1) 536 (74.7) 434 (87.3) 375 (63.3) 61 (80.3)
Respiratory rate (bpm)t 48.0+13.0 50.1+13.0 49.6+12.2 46.7+11.1 52.9+10.1
Oxygen saturation (%)* 96.8+3.6 96.6+3.3 97.0+2.8 97.3+2.6 96.9+2.4
Reported/observed apnoea 24 (5.0) 39 (5.4) 31 (6.2) 29 (4.9) 1(1.3)
Dehydration 50 (10.5) 61 (8.5) 76 (15.3) 30 (5.1) 0(0.0)
Nasal flaring/grunting 82 (17.2) 152 (21.2) 87 (17.5) 37 (6.3) 8 (10.5)
Suspected bacterial infection 38 (8.0) 116 (16.2) 29 (5.8) 29 (4.9) 12 (15.8)

Data are (n, %).
*Mean+SD.
tbreaths per minute (bpm)

chest retractions and was inversely associated with oxygen
saturation (table 2).

After adjusting for patientlevel variables, the use of
full-EBM varied widely and was significantly higher in the
UK/Ireland than in Canada, the USA or Spain/Portugal
(table 2, figure 1). Compared with the UK/Ireland, the
odds of EBM were 92% lower in Spain/Portugal, 87%

lower in Canada, 84% lower in the USA and 25% lower in
Australia/New Zealand (table 2).

EBM and hospitalisation at Index ED visit

The hospitalisation rates were 216/496 (43.5%) in
Australia/New Zealand, 33/76 (43.4%) in Spain/
Portugal, 273/717 (38.1%) in the USA, 174/591 (29.4%)

Table 2 Association between evidence-based management and patient characteristics

Evidence-based

No evidence-based

management (EBM) management Bivariate OR Multivariable OR Multivariable
Variables N=1137 N=1219 95% ClI 95% ClI p value
Reported poor feeding N 612 (53.8) 683 (55.9) 0.78 (0.65 to 0.95) 0.99 (0.80 to 1.22) 0.89
(%)
Respiratory rate in ED 47.8 (11.6) 49.7 (13) 1.05 (1.02 to 1.10) 0.99 (0.95 to 1.04) 0.82
(opm)*
Oxygen saturation in ED 97.3 (2.5) 96.5 (3.5) 0.89 (0.86 to 0.92) 0.91 (0.88 to 0.95) 0.0001
(%)t
Dehydration in ED* 70 (6.2) 147 (12.0) 0.39 (0.28 to 0.56) 0.49 (0.33 t0 0.71) 0.0002
Nasal flaring/grunting 116 (10.2) 250 (20.5) 0.54 (0.41 t0 0.71) 0.69 (0.52 to 0.92) 0.012
Apnoea 50 (4.4) 74 (6.1) 0.68 (0.45 to 1.03) 0.78 (0.49 to 1.23) 0.28
Chest retractions 782 (75.6) 929 (82.3) 0.56 (0.43 t0 0.72) 0.69 (0.52 to 0.91) 0.008
Country <0.0001
Canada 0.18 (0.14 to 0.24) 0.13 (0.06 to 0.31) <0.0001
USA 0.20 (0.16 to 0.25) 0.16 (0.07 to 0.35) <0.0001
Australia and New 0.62 (0.48 to 0.80) 0.75 (0.32t0 1.77) 0.52
Zealand
UK and Ireland Reference Reference Reference
Spain and Portugal 0.06 (0.03 to 0.12) 0.08 (0.02 to 0.29) 0.0001

Data are n (%).
*Mean (+SD).

tFor every 1% decrease in saturation below 100%, multivariable odds of EBM decreased by 9%.

bpm, breaths per minute; ED, emergency department.
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Figure 1 Distribution of evidence-based management by

country. Proportions in boxes indicate medians and IQRs.
AU/NZ, Australia/New Zealand; Sp/Po, Spain/Portugal.

in the UK/Ireland and 110/476 (23.1%) in Canada.
After adjustment for patientlevel characteristics and
the network, infants with fulllEBM had 23% lower odds
of hospitalisation than those without full-lEBM (table 3).
There was no significant association between hospitalisa-
tion for bronchiolitis and the network (table 3).

EBM and ED revisits with hospitalisation

Of the 1550 discharged infants, 153 (9.9%) returned to
the ED within 21 days and were hospitalised at the return
visit. The proportions of children with revisits requiring
hospitalisation were 66/417 (15.8%) in the UK/Ireland,
5/38 (13.2%) in Spain/Portugal, 27/280 (9.6%) in
Australia/New Zealand, 37/444 (8.3%) in the USA and
18/366 (4.9%) in Canada. After adjustment for patient-
level variables and the network, there was no significant

association between full-lEBM and hospitalisation at the
return visit (OR 1.17 (95% CI 0.74 to 1.85), p=0.50).

DISCUSSION

In this large international study, we demonstrated that
infants with milder bronchiolitis and those managed in
the UK/Ireland were more likely to receive fulllEBM
compared with infants with more severe disease and those
treated in EDs in North America or Spain/Portugal. After
adjustment for patient-level variables, infants with bron-
chiolitis given full-EBM were less likely to be hospitalised.
However, EBM was not associated with an increased risk
of subsequent hospitalisations.

A substantial proportion of infants with bronchiolitis
did not receive fulllEBM. Understanding the clinicians’
decision-making process represents a critical compo-
nent in improving overall evidence-based care. A quali-
tative study highlighted severity of illness as an important
element influencing practice variation and illustrated
that many clinicians were more comfortable ‘doing less’
when caring for well-appearing infants.”® The findings of
our study underscore this concept.

Infants in the UK/Ireland had the highest rates of
fulllEBM. While this phenomenon is likely multifacto-
rial, medical, cultural and societal differences between
countries appear to have an important effect.”® ¥’
Management approaches in North America favour over-
treatment,'’ ¥’ reflecting a perceived need to ‘do some-
thing’. For example, in a cross-sectional study comparing
practice patterns in the management of febrile
neonates with bronchiolitis in Canada to those in UK/
Ireland, British and Irish clinicians claimed to be more

Table 3 Association between evidence-based management and Hospitalisation

Variable Hospitalisation No hospitalisation  Bivariate OR Multivariable OR
N (%) N=806 N=1550 (95% Cl) (95% Cl) P value
Evidence-based 337 (41.8) 799 (51.6) 0.57 (0.46 to 0.71) 0.77 (0.60 to 0.98) 0.03
management
Oxygen saturation*t (%) 96.6+4.0 97.6+2.1 1.35(1.30 to 1.41) 1.31 (1.25 to0 1.37) <0.0001
Nasal flaring/grunting 211 (26.2) 155 (10.0) 3.69 (2.82 to 4.84) 2.60 (1.92 to 3.51) <0.0001
Apnoea 79 (9.8) 44 (2.8) 3.99 (2.60 to 6.12) 4.34 (2.61 to 7.21) <0.0001
Chest retractions 716 (92.3) 993 (71.7) 4.94 (3.59 to 6.81) 3.32 (2.36 to 4.67) <0.0001
Poor feeding 541 (67.1) 2.47 (2.01 to 3.03) 1.87 (1.46 to 2.38) <0.0001
753 (48.6)
Country 0.85
Canada reference reference
USA 1.78 (0.52 to 6.11) 1.67 (0.46 to 5.98) 0.36
Australia/New Zealand 1.92 (0.52t0 7.12) 1.96 (0.50 to 7.63) 0.33
UK/Ireland 1.00 (0.28 to 3.55) 1.49 (0.40 to 5.57) 0.99
Spain/Portugal 1.92 (0.30 to 12.15) 2.49 (0.37 to 16.91) 0.49

Data are n (%).
*Mean (+SD).

TFor every 1% decrease in saturation below 100%, multivariable odds of hospitalisation increased by 31%.
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comfortable in omitting a lumbar puncture while their
Canadian colleagues were more risk averse.””

The observed practice variation may also be explained
in part by differences in judicial and financial systems.
Clinicians in the USA often face higher liability risks,
which may lead to the practice of ‘defensive medicine’.*®
In contrast, the National Health Service in the UK compels
clinicians to consider resource utilisation and interven-
tions may therefore differ.*” Different sources of practice
guidelines may also play a role in guideline adherence.
For example, the UK guidelines are published by the
National Institute for Health and Care Excellence which,
as an agency of the National Health Service, may carry
more influence than national specialty societies else-
where.” However, pay-for-performance systems rewarding
institutions meeting specific quality metrics are being
introduced in North America, which will likely lead to
enhanced evidence-based care.

We also found that infants with full-lEBM were less likely
to be hospitalised, independent of bronchiolitis severity.
Chest radiography represents one of the most frequently
employed non-evidence-based interventions in bronchi-
olitis,” and is associated with frequent false-positive diag-
noses of pneumonia and unwarranted antibiotic use.”°
Clinicians may be more inclined to hospitalise infants with
radiographic findings for observation or for intravenous
antibiotics, which may in part explain the association
between full-EBM and lower hospitalisation rates found
in our study.”

Several strategies help enhance provision of EBM in
bronchiolitis. Characteristics of guideline recommenda-
tions are known to be associated with guideline uptake®
and improve EBM of bronchiolitis.”* For example, the
Australian guidelines explicitly include infants with
atopy in their recommendation against inhaled J,
agonists.”” However, guideline publication alone does
not necessarily result in practice change,” highlighting
a need for robust multifaceted QI initiatives in the ED,
which are highly effective in improving adherence to
national recommendations.”® ** A large QI study in the
USA demonstrated improved ED performance in the
management of bronchiolitis, with rates of non-effective
interventions approaching those reported in the UK.** A
redesign of a bronchiolitis clinical pathway and order set
which specifically recommends against therapies and tests
rather than just removing them has been recently shown
to lead to a substantial decrease in bronchodilator use
in bronchiolitis in the USA, without negative impact on
other outcome measures.”

Because of associated system and behavioural chal-
lenges, widely adopted use of low-value care is difficult to
deimplement.”® The international variation found in this
study may reflect that some practices, such as broncho-
dilator use, were never adopted in some countries, while
other regions are making slow progress to remove them.
To this effect, experts suggest employment of multifac-
eted approaches involving both system-based and family-
centred interventions.” * Two recent USA Paediatric

Health Information Systems database studies demonstrate
a decreasing trend in the use of bronchodilators and
other interventions in bronchiolitis since the publication
of the 2014American Academy of Pediatrics guideline,
without associated change in outcomes.'®* The authors
attribute this emerging success to increasing guideline
uptake based on reinforcement of the AAP guidelines in
clinical pathways, higher awareness of healthcare overuse
and adoption of Choosing Wisely measures.” ** Interna-
tional deimplementation strategies are also essential for
wide-ranging adoption of bronchiolitis best practices.*” A
recent cluster randomised trial from Australia and New
Zealand represents the first international effort showing
that targeted interventions addressing factors influencing
bronchiolitis management can successfully deimplement
unnecessary care.'

This study has several limitations. The specifics of our
definition of bronchiolitis vary between countries and
some cases may have been assigned alternate diagnoses.
Because this database was collected before the most
recent guideline updates,” ®* '* '° the current variation
in EBM may be smaller. However, the practice reported
in this study occurred 7years after publication of major
bronchiolitis guidelines from the USA, the UK, Australia
and Spain,'' " '° with attendant evidence of substantial
practice variation after the 2006 guideline publication.*®
Evidence confirms that the interval of evidence-to-practice
translation is decades-long.* While there has been a
decrease in the use of several non-recommended bron-
chiolitis interventions since the most recent guideline
update in the USA,"™* experts convey continued need for
improved deimplementation of low-value bronchiolitis
care® to enhance EBM-based practice. The definition of
the optimal EBM-based bronchiolitis management used
in this study has not significantly changed between the
initial and the most recent publication of the USA bron-
chiolitis guideline,® '® and remains the treatment target to
this day.” The retrospective design may have led to some
variables being inaccurately captured and some infants
discharged home may have been subsequently admitted
to other institutions. Our results may not be fully repre-
sentative of the management of all infants with bronchi-
olitis within a given region as our study included a limited
number of paediatric EDs from each country. This may
be particularly true of Spain and Portugal where few EDs
participated. In addition, the results of this study are not
generalisable to infants younger than 2 months of age
whose management is more controversial and who tend
to have more severe illness.”” Because of the public health
measures related to the current COVID-19 epidemic,
there has been a recent temporary shift in respiratory
syncytial virus (RSV) epidemiology.” Because COVID-19-
related bronchiolitis may represent a disease with different
outcomes,** the results of this study may not be fully appli-
cable to that population. However, the best principles of
bronchiolitis management remain unchanged.

In this large international study, we found that a signif-
icant proportion of infants with bronchiolitis do not
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receive full EBM in the ED, particularly those treated
outside of the UK/Ireland, with marked practice varia-
tion between networks. Provision of full EBM was associ-
ated with lower likelihood of hospitalisation. Given the
magnitude of the bronchiolitis burden worldwide, these
results emphasise the need for enhanced ED-focused
international deimplementation efforts to optimise the
adoption of best-practice management of bronchiolitis.
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