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ABSTRACT

Background To assess the published evidence to
establish the efficacy and safety of high flow oxygen
cannula (HFNC) as respiratory support for children up to
24 months of age with bronchiolitis within acute hospital
settings.
Methods We searched eight databases up to March 2021.
Studies including children up to 24 months of age with
a diagnosis of bronchiolitis recruited to an randomised
►► Additional online
controlled trial were considered in the full meta-analysis.
supplemental material is
At least one arm of the study must include HFNC as
published online only. To
respiratory support and report at least one of the outcomes
view, please visit the journal
of interest. Studies were identified and extracted by two
online (http://dx.doi.org/10.
reviewers. Data were analysed using Review Manager
1136/bmjresp-2020-000844).
V.5.4.
Results From 2943 article titles, 308 full articles were
CD and BJS are joint first
screened for inclusion. 23 studies met the inclusion
authors.
criteria, 15 were included in the metanalyses. Four studies
reported on treatment failure rates when comparing
Received 23 November 2020
HFNC to standard oxygen therapy (SOT). Data suggests
Accepted 11 July 2021
HFNC is superior to SOT (OR 0.45, 95% CI 0.36 to 0.57).
Four studies reported on treatment failure rates when
comparing HFNC to continuous positive airways pressure
(CPAP). No significant difference was found between CPAP
and HFNC (OR 1.64, 95% CI 0.96 to 2.79; p=0.07). Four
studies report on adverse outcomes when comparing
HFNC to SOT. No significant difference was found between
HFNC & SOT (OR 1.47, 95% CI 0.54 to 3.99).
Conclusion HFNC is superior to SOT in terms of treatment
failure and there is no significant difference between HFNC
and CPAP in terms of treatment failure. The results suggest
HFNC is safe to use in acute hospital settings.
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INTRODUCTION
Viral bronchiolitis is a common condition
in young children, causing a huge global
burden of disease. Annually, an estimated
3.4 million hospitalisations and 199 000
deaths worldwide are as a result of respiratory
syncytial virus,1 which is the most common
cause of bronchiolitis. In England, bronchiolitis results in an estimated 46 admissions
per 1000 infants under 1 year of age.2 A small
number of these require intensive care, and
bronchiolitis results in an estimated 8% of
all paediatric intensive care unit (PICU)

Key messages
►► Given the trend towards increasing use of high flow

oxygen cannula (HFNC) in the ward setting and the
lack of clear evidence demonstrating its benefit, this
review seeks to assess the available published evidence to establish the efficacy and safety of HFNC
as respiratory support for children up to 24 months
of age with bronchiolitis specifically in an acute hospital setting.
►► Our review confirms that HFNC is superior to standard oxygen therapy in terms of treatment failure
and length of oxygen therapy and length of hospital
stay. It also suggests that HFNC is safe in acute hospital settings.
►► It is important for future studies to focus on identifying cohorts of patients with bronchiolitis who will
benefit most from HFNC and to provide evidence for
the best method of weaning patients off HFNC to further help improve outcomes.

admissions annually2 and it has been shown
these numbers are rising over the last decade.3
Bronchiolitis is one of the most common
causes of emergency admissions to PICU.
To date, there has been no demonstration of benefit from beta‐agonists, corticosteroids, epinephrine, antibiotics, antivirals
or hypertonic saline.4 Thus, management
recommendations are based on supportive
therapy including adequate hydration and
where necessary respiratory support, which
is reflected in UK guidelines.5 Though there
are no proven treatments reducing the length
of the disease, a key focus of clinical research
has been the avoidance of complications,
notably admission to PICU (an indication of
treatment failure) and possible intubation.
In recent years, there has been increasing
interest in using nasal high flow oxygen
cannula (HFNC) as a treatment for bronchiolitis. It delivers a heated, humidified, air-
oxygen mixture through nasal cannula.6 It is
widely used internationally in the treatment
of bronchiolitis, and increasingly has moved
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from the PICU where it was introduced, to the paediatric
wards and emergency departments (EDs),4 7 where it is
being used as first-line treatment.8 Emerging evidence
from small observational studies has pointed to the safety
of HFNC in the less closely monitored ward setting as
opposed to PICU,8–11 and others have retrospectively
identified potential reasons for failure of ward-
based
HFNC therapy.12
However, this trend towards increasing use of HFNC
outside of PICU is despite a lack of clear evidence demonstrating its superiority over conventional treatments,
specifically standard oxygen therapy (SOT) and continuous positive airways pressure (CPAP). Given the trend
towards increasing use of HFNC in the acute settings and
the lack of clear evidence demonstrating its benefit, this
review seeks to assess the available published evidence to

establish the efficacy and safety of HFNC as respiratory
support for children up to 24 months of age with bronchiolitis specifically in an acute hospital setting.
This systematic review also collated information on clinical guidance for the use of high flow for patients with bronchiolitis being treated in different acute settings. Published
studies have used different protocols for the use of HFNC
in clinical trials, but there is no established consensus on
appropriate flow rates or when to initiate therapy.4 6 13 Similarly weaning protocols differ in clinical trials, and reviews
of clinical practice show wider variation.14 There is an
increasing requirement for protocols for the use of HFNC
particularly weaning of HFNC, which may help to reduce
hospital length of stay.15 We, therefore, aimed to collate any
clinical recommendations on the use of HFNC including
weaning on paediatric wards from all the studies read as part
of the systematic review process.
METHODS
Protocol and registration
The protocol is given in online supplemental and is registered with the PROSPERO International Prospective
Register of Systematic Reviews.
Search strategy
We developed a search strategy (online supplemental) by
using key words and medical subject headings terms. The
search strategy was run in November 2019 in eight databases: CINAHL, Embase, HMIC Health Management Information Consortium, Medline, Medline in Process, Scopus,
OpenSIGLE, Web of Knowledge. The search strategy was
rerun in March 2021 in the same eight databases. Articles
from all countries but limited to English were included.
Inclusion criteria
Prospective, randomised or quasi-randomised controlled
trials (RCTs) including children up to 24 months of
age with a diagnosis of bronchiolitis were considered in
the full meta-analysis. At least one arm of the trial must
include HFNC as respiratory support. The trial must also
report at least one of the outcomes of interest (any death
in hospital; death before discharge; any air leak, pneumothorax, or pulmonary interstitial emphysema; failure
of therapy within 3 days; failure of therapy within 7 days;
nasal trauma, patient comfort; length of stay, length of
oxygen supplementation; transfer to PICU; incidence of
intubation; length of non-invasive ventilation; respiratory
rate, heart rate, arterial carbon dioxide tension, arterial
oxygen tension and pulse oxygen saturation or adverse
events). Studies from any acute hospital setting; paediatric ED, wards or intensive care were included.

Figure 1

2

Study selection results.

Study selection
Two reviewers (CD and BJS) independently screened each
reference title and abstract (if available) using the inclusion
criteria. Complete papers were obtained for those that met
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Figure 2 Comparison of high-flow nasal cannula (HFNC) versus SOT and Oxymask: treatment failure. M-H, Mantel-
Haenszel; SOT, standard oxygen therapy.

the inclusion criteria. The reviewers then screened the full
paper using the inclusion criteria. Papers that did not meet
the inclusion criteria were excluded. Where there was disagreement on inclusion a third reviewer (MOE) applied the
inclusion criteria and made a decision.
Data collection process
Data were collected using a data extraction form which
is given in online supplemental. Data extraction was
performed by one reviewer (SJK). A second reviewer (CD
or BJS) independently data extracted from a sample of
papers to cross-check for accuracy.
Assessment of study quality
Assessment of bias was conducted using a domain-based
flowsheet given in online supplemental by one reviewer
(CD or BJS). We specifically looked at selection bias,
performance bias, attrition bias, reporting bias, any other
form of bias specific to the study design. Minimum score
was 6 (low quality) and maximum 20 (high quality).
Outcomes
The primary outcomes were failure of treatment of
HFNC or SOT in ward or paediatric ED settings and rates
of admission to PICU. Failure of therapy varied between

studies but was generally considered as need to escalate
respiratory support to HFNC from SOT or CPAP from
HFNC or intubation from SOT, HFNC or CPAP. Data
on several secondary outcomes were collected including
intubation rates, and respiratory outcomes (respiratory
complications such as pneumothorax, mode, and length
of respiratory support and length of stay in hospital). As
part of a subgroup analysis, we analysed studies that were
conducted on paediatric wards or ED only.
Statistical analysis
Statistical analysis was performed using Review Manager
(RevMan V.5.4). Dichotomous data (mortality, air leak,
nasal trauma, incidence of intubation, escalation of care)
was calculated using risk ratio. Continuous outcomes
(length of treatment with supplemental oxygen, length
of non-invasive ventilation, length of stay, physiological
parameters, patient comfort score) was calculated using
mean difference, or standardised mean difference if the
unit of measurement is different from study to study.
95% CIs were used and a p value of<0.05 considered
significant. Heterogenicity (I2 among studies were calculated and considered significant if >50%. Fixed-effects
model was used if there is a low chance of heterogenicity
(<49%), and a random-effects model used for a high
chance of heterogenicity. The method of Wan et al was

Figure 3 Comparison of high-flow nasal cannula (HFNC) versus CPAP outcome: treatment failure. CPAP, continuous positive
airways pressure; M-H, Mantel-Haenszel.
Dafydd C, et al. BMJ Open Resp Res 2021;8:e000844. doi:10.1136/bmjresp-2020-000844

3

BMJ Open Resp Res: first published as 10.1136/bmjresp-2020-000844 on 29 July 2021. Downloaded from http://bmjopenrespres.bmj.com/ on January 9, 2023 by guest. Protected by
copyright.

Open access

used to convert the medians to means where possible for
included articles16–19 reporting median values.20
RESULTS
Literature search
The search strategy identified 2943 titles and abstracts
after duplicates were deleted; 308 full articles were
screened, and 23 met the inclusion criteria.16–19 21–39 8
were excluded from the meta-analyses as they had insufficient data28–32 34–36 and 15 were included in the meta-
analyses (figure 1).16–19 21–27 33 37–39
Characteristics of included studies
Characteristics of the included studies are given in online
supplemental table 1. Studies were published between
2012 and 2021 inclusive. The included children were
aged up to 24 months and studies were carried out in
different countries.
Meta-analysis of outcomes
Four studies reported on treatment failure rates (definition of failure included in online supplemental table
1) when comparing HFNC to SOT18 21 22 37 with another
one study comparing HFNC to oxygen delivered through
oxymasks (a face mask for delivering oxygen that uses a
‘diffuser'’to concentrate and direct oxygen toward the
nose and mouth, thus delivering high concentrations of
oxygen at low flow).17 The pooled data suggest that HFNC
is superior to SOT therapy in avoiding treatment failure
(OR 0.44, 95% CI 0.35 to 0.55, p <0.00001) (figure 2).
Four studies reported on treatment failure rates when
comparing HFNC to CPAP.16 23 24 39 The pooled data show
no significant difference between CPAP and HFNC (OR
1.64, 95% CI 0.96 to 2.79; p=0.07) (figure 3). Heterogeneity was insignificant (I2=0%). Total number of patients

included across the three studies were low (142 in HFNC
and 143 in CPAP groups). To note the largest study by
Milési et al showed a significant difference (OR 2.29,
95% CI 1.15 to 4.55).23
Seven studies reported on rates of admission to PICU
when comparing HFNC to SOT.18 22 25–27 37 38 There was no
significant difference in the pooled data favouring either
HFNC or SOT (OR 1.10, 95% CI 0.84 to 1.42, p=0.49)
(figure 4—2.2.1). If another study19 which compared
HFNC to SOT combined with hypertonic saline is
included there is a similar null result (OR 1.11, 95% CI
0.86 to 1.43, p=0.44).
Four studies reported on rates of intubation when
comparing HFNC to SOT.21 22 33 37 The pooled data do
not suggest any significant difference between HFNC
and SOT (OR 0.94, 95% CI 0.42 to 2.13, p=0.17) (online
supplemental figure 1). The statistics remain identical if
the study including oxymasks is included due to no intubations in either arm of their study.
Three papers report on the rates of intubation when
comparing HFNC to CPAP16 23 24 and suggest no significant difference (OR 1.78, 95% CI 0.68 to 4.69, p=0.92)
(online supplemental figure 2).
Six papers compared total length of stay (in days)
between HFNC and SOT18 22 27 33 37 38 and the pool data
showed a significant difference in favour of HFNC (MD
−0.17, 95% CI 0.33 to −0.01, p<0.00001) (figure 5—2.3.1).
The difference increases when the studies on SOT+
oxymask17 and SOT+ hypertonic saline19 are included
(MD −0.33, 95% CI −0.48 to −0.18, p=<0.00001) (figure 5).
Heterogeneity was significant (I2=93.4%).
Six papers compare total oxygen therapy (in days)
between HFNC and SOT, with an additional paper
comparing HFNC and SOT+oxymask.17 18 22 27 33 37 38 The
pooled data favours HFNC (MD −0.08, 95% CI −0.11 to
–0.04, p<0.00001) (online supplemental figure 3).

Figure 4 Comparison of high-flow nasal cannula (HFNC) versus SOT and HSS outcome: rates of admission to PICU. M-H,
Mantel-Haenszel; PICU, paediatric intensive care unit; SOT, standard oxygen therapy.
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Figure 5 Comparison of high-flow nasal cannula (HFNC) versus SOT, Oxymask and HSS outcome: total length of stay days.
SOT, standard oxygen therapy.

Four papers are included in the meta-analysis comparing
adverse effects between HFNC and SOT.18 22 25 37 There
is no significant difference between HFNC and SOT
(OR 1.47, 95% CI 0.54 to 3.99, p=0.45) (figure 6). Two
studies reported no adverse effects in either group.19 25
Unfortunately, this means they cannot be included in the
meta-analysis but support the safety profile of HFNC. Two
papers compare rates of nasal trauma between HFNC and
CPAP.23 24 HFNC causes less nasal trauma than CPAP (OR
0.20, 95% CI 0.06 to 0.63, p=0.006) (online supplemental
figure 4). There is no significant heterogeneity (I2=0%).
Subgroup analysis
We analysed studies that were based on general paediatric wards including ED and excluding those conducted
in PICU. All these studies compared HFNC to SOT
(including SOT with hypertonic saline).18 22 27 33 37 38

HFNC continues to be superior to SOT with regards to
treatment failure rates (OR 0.46, 95% CI 0.36 to 0.59,
p<0.00001) with heterogeneity being 6% (figure 7). The
data for duration of oxygen therapy remains significant,
favouring HFNC (MD −0.07, 95% CI −0.11 to −0.03,
p=0.0002) (figure 8). The data for adverse events do not
differ to the original analysis.
QUALITY
Quality scores ranged from 9 to 17 out of 20 and the score
for each study is given in online supplemental table 1. Only
one study scored less than 10 and so maybe considered
lower quality compared with the other studies included.
GUIDELINES
No paper in our systematic review includes guidelines on
the use of HFNC in bronchiolitis. There are differences

Figure 6 Comparison of high-flow nasal cannula (HFNC) versus SOT and HSS outcome: adverse effects. M-H, Mantel-
Haenszel; SOT, standard oxygen therapy.
Dafydd C, et al. BMJ Open Resp Res 2021;8:e000844. doi:10.1136/bmjresp-2020-000844
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Figure 7 Comparison of high-flow nasal cannula (HFNC) versus SOT on the wards: treatment failure. M-H, Mantel-Haenszel;
SOT, standard oxygen therapy.

between studies on when HFNC should be initiated,
which cohort of patients to use HFNC on, what flow rates
to use and how to wean off the HFNC.
DISCUSSION
We believe our systematic review and meta-analysis is the
most comprehensive and up to date, including a wider
range of studies and having searched a greater number of
database than other recent systematic reviews on HFNC
in bronchiolitis.6 40 41 This resulted in the inclusion of 23
studies, more than double other recent systematic reviews
with 15 studies included in the meta-analysis.6 40 This is
a strength of this systematic review and meta-analysis,
which further helps to support the evidence basis to use
HFNC in bronchiolitis in acute hospital settings other
than PICU.
HFNC has become increasingly popular over the last
decade and its use has moved from the traditional PICU/
HDU setting to the general paediatric ward.8 42 This led
to the reporting of the efficacy and safety of HFNC as a
form of respiratory support for children with bronchiolitis, although mainly in the PICU/HDU setting. A 2019
systematic review and meta-analysis5 found nine RCTs
comparing HFNC to CPAP or SOT and found no demonstrable difference in length of stay, length of supplemental
oxygen supplementation or transfer to PICU. There was a
demonstration of superiority of HFNC over SOT in terms
of treatment failure, but inferiority compared with CPAP.
The emerging consensus is for HFNC as a rescue therapy

for those children not supported by SOT,11 but new trials
have been published since. Our review confirms that
HFNC is superior to SOT in terms of treatment failure. It
also importantly demonstrated a trend towards reduced
length of stay and oxygen therapy in favour of HFNC
compared with SOT. Interestingly the review also showed
no difference between CPAP and HFNC in terms of
treatment failure or intubation rates, but there were low
numbers in all three studies included and only one study
showed a significant difference.23
Treatment failure and rates of admission to PICU
have often been reported as the primary outcomes in
studies looking at the effects of HFNC in bronchiolitis
and are the outcomes of interest for this review. We
report that HFNC was superior to SOT for treatment
failure, length of stay and length of oxygen therapy but
showed no difference for PICU admissions nor rates of
intubation.
However, the definition of treatment failure was not
homogenous. In most studies who included treatment
failure as an outcome there was an option for individual
clinicians to independently decide that participants
had failed a particular therapy, in addition to objective
markers such as worsening of physiological parameters.
This potentially creates significant bias and is a limitation
of this systematic review and meta-analysis. As with other
systematic reviews we were limited by the data reported
in the included studies, and also how the data were
reported.

Figure 8 Comparison of high-flow nasal cannula (HFNC) versus SOT on the wards: total O2 therapy in days. SOT, standard
oxygen therapy.
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Treatment failure as a subjective outcome therefore
does not provide hard evidence to support the use of
HFNC over SOT where there is no correlation outcomes
which directly affect patient outcome and cost, such as
PICU admission or length of stay, and it limits the validity
of treatment failure as a research outcome. Many of the
studies included in this systemic review also focused on
other physiological outcomes such as respiratory rate or
heart rate, but these are also not useful for determining
if HFNC is beneficial for patients. It is therefore recommended that a scoring system for bronchiolitis is established that can then be used to provide consistency in
research studies.
The rates of admission to PICU were not significantly
different between HFNC and SOT. Importantly however,
not all studies differentiated between HDU and PICU
level care. It is for this reason that rates of intubation
are likely to reflect more accurately the need for PICU
as opposed to HDU care, and there was no difference
in the rates of intubation between HFNC and SOT, or
HFNC and CPAP. This implies that there may be a large
degree of subjectivity involved in escalating patients from
paediatric wards to PICU or HDU level care and in terms
of respiratory support. If we consider avoiding PICU
admission to be a major goal of therapy for bronchiolitis,
especially in terms of cost, the potential decision to admit
is a very important one. Research assessing this outcome
should consider using a scoring system to provide consistency in clinical practise.
Our sub-analysis was to establish the safety of HFNC on
general paediatric wards. The results show HFNC superiority over SOT in treatment failure rates and duration of
oxygen therapy, no difference in intubation rates (HFNC
vs SOT; HFNC vs CPAP), and the lack of adverse events
support its safety profile and use on the general paediatric ward. So HFNC is safe to use but how and when
should it be used.
Surprisingly our systematic review is the first to demonstrate a difference for total length of stay between HFNC
and SOT, which has the potential to be cost saving. This is
important as various factors can influence the total length
of stay. We argue that the most significant influence is
individual studies’ guidance on commencing HFNC,
the flow rates used, and the protocol for weaning—if
any. Clearer guidance is required on the use of high
flow to optimise its use, and further evidence is needed
to establish weaning protocols. There is also a need to
understand if any specific method of weaning leads to a
reduction in length of stay. This has the potential to lead
to even greater differences in the total length of stay and
possible cost benefits.
Studies have attempted to identify the optimal flow
rate, including three studies in our review. It is difficult
to draw any substantial conclusion due to the variety of
flow rates used. However, higher flow rates seem to be
more favourable. It is not possible to provide clear guidance from the available evidence on how to start HFNC.
However, the majority of studies recommended using

HFNC as a rescue therapy and starting on a flow rate of
2 L/kg/min.
HFNC devices are relatively expensive, with the added
cost of consumables for every new patient. Cost-effective
analysis was not part of our inclusion criteria and only
one study details their health economic estimates.18
Their results of less treatment failure of the HFNC group
led to their suggestion that HFNC can be cost effective
due to reduced PICU admissions. A recent, within study
analysis, of one of the included studies found that there
was only a small chance of cost savings with early HFNC
use compared with rescue HFNC.43 44 The studies that
looked at the use of high flow as rescue therapy for
patients deteriorating on SOT found that it was effective in 61% and 62.5% of cases.18 43 This suggests that
HFNC’s best role might not be as routine use, but as
rescue therapy for those failing on SOT. It has also been
shown to be safe and there is no difference in adverse
events.

CONCLUSION
It is important for future studies to focus on identifying
cohorts of patients with bronchiolitis who will benefit
most from HFNC and to provide evidence for the best
method of weaning patients off HFNC. By identifying the
ideal cohort of patients and potentially speeding up the
weaning process, this could lead to improved outcomes
when using HFNC compared with SOT. However, these
studies will only be possible if a standardised bronchiolitis
scoring system is developed and introduced for routine
clinical practise and research use.
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Table 1: Characteristics of included studies
STUDY

QUALITY OBJECTIVE
SCORE

SETTING

STUDY DESIGN

STUDY GROUP

CONTROL
GROUP

OUTCOMES

Abboud 2015

14

Determine
whether initial
therapy with
HFNC improves
respiratory
symptoms, and
to identify
factors
associated with
failure of HFNC
resulting in
intubation.

PICU

RCT

36 infants < 12
months (gender
not stated) on
HFNC

15 infants on
SOT via nasal
cannula

1. Treatment failure: progression to HFNC (NC
group only), CPAP or intubation – SOT group: 7
(58%) failed; 4 moved to HFHH after 1hr, 1 to
CPAP, and 2 were intubated. HFNC group: 25%
failed; 5 required CPAP and 4 intubation
(p=0.073) -

Demonstrate
that HFNC is
superior to SOT
with inhaled

Ward

1

Country not
given paper

Bueno
15
Campaña et al
2013 2
Spain

hypertonic saline
solution (HSS)

Retrospective
analysis to
determine
factors
associated
with HFNC
failure

(at least an
hour of therapy
to be included)

(3 excluded as
changed to
HFNC before an
hour of
therapy)

Single site

RCT HFNC vs
SOT+HSS
No crossover
2 sites

2. PICU LOS - PICU LOS was tripled in pts who
failed (184 ±74 vs. 60±41hr, p<0.01
3. Changes in physiological parameters: RR, work
of breathing (WOB), capillary pH and pCO2,
desaturations, and grunting pre and 1hr post
therapy initiation - pH and pCO2 improved in
the NC group pre vs. post therapy, but RR, WOB,
desaturations and grunting did not change. In
contrast, all variables improved in the HFHH
group (p<0.01)

32 infants <6
months (11
male)

42 infants <6
months (22
male)

HFNC, 6-8l/min

2 mL of
nebulised
HSS(3%) 4hrly,
conventional
nasal prong

1. Respiratory Assessment Change Score –
Respiratory Distress Assessment Instrument
score before and after treatment, plus a value of
+1 for each 10% improvement (decrease) in the
post-treatment RR or a value of −1 for each 10%
worsening (increase) in RR at time intervals - no
difference (p =0.24)
2. Comfort score - no difference (p=0.7)
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in moderate
bronchiolitis

Cesar et al

14

2020 3
Brazil

Pilot study –
comparing CPAP
to HNFC for
critical
bronchiolitis in
PICU

PICU

RCT
Single site
No crossover

34 infants <9
months (gender
not given),
HFNC up to
8l/min

BMJ Open Resp Res

oxygen up to
3l/min

3. LOS (days) - HFNC 5 vs SOT+HSS 4.5

28 infants <9
months , 6cm
CPAP via nasal
mask

1. Treatment failure: defined as the need to
escalate support to noninvasive bilevel pressure
ventilation, or endotracheal intubation - 10
(35.7%) CPAP vs 13 (38.2%) HFNC (p=0.952)

4. Admission to PICU (5 in each group)

2. Duration of NIV (2 vs 3 days, p=0.316)
3. PICU LOS (5 vs 5 days, p=0.459)
4. Hospital LOS (8 vs 9 days, p=0.95)
5. Intubation (3 (10.7%) vs 7 (20%) , p=0.49

Chen et al
20194

15

USA

Pilot study –
comparing HFNC
to SOT for
moderate
bronchiolitis

Ward

RCT
Single site
No crossover

16 patients ≤24
months (69%
male) receiving
HFNC

16 patients ≤24
months (56%
male) receiving
SOT

1. Change in RDAI over time (no difference,
p=0.56), change in RR over time (no difference,
p=0.38)
2. LOS (days) – no difference: HFNC 4.56, SOT
4.44 (p=0.92)
3. Duration of oxygen requirement (hours) – no
difference HFNC 72.11, SOT 60.02 (p=0.59)

Durand et al
20205
France

17

HFNC vs SOT for
moderate
bronchiolitis

Ward/ED

RCT
Multicentre
No crossover

133 infants
aged 7 days to
6 months (61%
male) receiving
HFNC at
3L/kg/min

135 infants
aged 7 days to
6 months (52%
male) receiving
SOT up to
2L/min

1. Treatment failure requiring escalation of
respiratory support within 7 days (objective
criteria – FiO2 >40%, refractory apnoea episodes
or worsening PaCO2 or m-WCAS score compared
to baseline) – no difference HFNC 19 (14%) vs
SOT 27 (20%) (OR 0.66 (0.35–1.26))
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2. PICU transfer – HFNC 21 (15%) vs SOT 26
(19%) (p=0.45)
3. Total LOS – HFNC 4.4±2.4 vs SOT 3.8±2.7
4. Duration of oxygen therapy (days) - HFNC
1.7±1.7 vs SOT 2.5±2
5. Length of nutritional support (days) HFNC
2.9±2.1 vs SOT 2.4±2.2
6. Adverse events – 3 pneumothroaces in HFNC
group
7. Assessment of short-term respiratory status
(at hours 1,
6 and 12)
Ergul et al
2018 6
Turkey

16

OxyMask vs
HFNC in patients
with moderate
or severe
bronchiolitis.

PICU

RCT
Single site
No crossover

30 patients
aged 1-24
months (19
male) (HFNC at
1 L/kg/min, up
to 20 L/min.

30 patients
aged 1-24
months (19
male) O2 (10–
15 L/min) via an
OxyMask

1. Treatment failure rate: No change or an
increase in RR compared to baseline, no change
or an increase in HR compared to baseline or
persistence of low SpO2 (< 92%) adequate
oxygen flow rate and FiO2 in the HFNC
group/oxygen flow rate of 15 L/min in the mask
group.
- HFNC 0 failures, vs 7 in Oxymask (p=0.01)
2. Time to weaning off oxygen (h) HFNC 56 vs
Mask 96 p< 0.001
3. Length of ICU stay (days) HFNC 3 vs Mask 4
p< 0.001
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4. Length of hospital stay (days) HFNC 4 (3/4) vs
Mask 5 (4/6) p< 0.001
5. Clinical and laboratory parameters
Franklin et al
2018 7
Australia/New
Zealand

17

Whether early
Ward/ED
HFNC on wards
and EDs prevents
treatment failure
resulting in
escalation to
PICU in
moderate
bronchiolitis

RCT
Multi-site
Crossover
from SOT to
HFNC if
treatment
failure, but not
vice versa

739 infants <12
months (477
male)

733 infants <12
months (448
male)

HFNC up to 2
l/kg/min

SOT up to 2
l/min

1. Primary treatment failure, defined as 3 out of:
Increase or no decrease in HR >5bpm, Increase
or no decrease in RR >5bpm, FiO2 over 40% on
HFNC or O2 >2l/min to maintain sats >92% or
94%, Hospital early warning score triggered
review and escalation of care
OR Clinician decision to escalate for other
reasons
HFNC 87 (12%) vs SOT 167 (23%) of 733 p<0.001
NB. Of 167 infants crossing over from SOT to
HFNC, 102 (61%) responded to HFNC rescue
therapy; 65 (39%) did not, transferred to ICU

Secondary outcomes:
2. Proportion of infants who were transferred to
ICU - HFNC: 87 (12%) SOT 65 (9%) p=0.08 (but
SOT is after attempted rescue HFNC)
3. Duration of oxygen therapy (days, mean±SD) –
HFNC 1.87±2.09 vs SOT 1.81±2.18
4. Duration of ICU stay - HFNC 2.72±2.31 vs SOT
2.63±1.70
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5. Duration of hospital stay - HFNC 2.94±2.73 vs
SOT 3.12±2.43
6. Intubation rate: 8 HFNC vs 4 SOT (p=0.39)
7. No adverse events
Hathorn 2014

15

HFNC vs SOT

Ward

Prospective
open RCT

36 patients <18
months (15
male) HFNC
oxygen at 8
l/min

36 patients <18
months (15
male) low flow
oxygen (up to 2
l/min)

Validated composite clinical score (modified Tal)
at 3h intervals - no figures given. No
improvement in time to resolution of respiratory
distress or oxygen requirement in patients
receiving HFNC oxygen therapy. Trend towards
lower clinical scores in the first 3 h following
initiation of treatment in the intervention group.
No adverse effects from HFNC therapy, and it
was found to be safe in a ward environment.

11

To test the
hypothesis that
HFNC may
reduce PICU
transfers as
compared with
standard
treatment

Ward/ED

Not stated –
“randomised
method to
determine
treatment
modality”

“Group 1”

“Group 2”

HFNC 2l/kg/min

low flow O2 up
to 2l/min

“A severity assessment respiratory distress
score, a detailed medical history and an O2
administration rapport are obtained. Patients
who suffer severe respiratory distress and those
who fail to stabilise with standard treatment are
rescued by HFNC”

8

KefalaAgoropoulou
et al 2015 9
Country not
stated

“During the first 4 month period of the study
(28/9/2014- 12/2/2015), 4 patients from group 2
were rescued by HFNC. There was only a 2
month old premature baby of a twin gestation,
from group 1 transferred to PICU from PED due
to RSV bronchiolitis. During the same period of
the last year when no HFNC was available there
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were 12 PICU transfers due to respiratory
distress 9/12 from the PW due to bronchiolitis”
Kepreotes et
al 10

15

HFNC vs SOT for
moderate
bronchiolitis

Ward/ED

RCT
Single centre
Crossover
from SOT to
HFNC if
treatment
failure, but not
vice versa

101 patients
<24 months (63
male) on HFNC
at 1L/kg/min in
1:1 with O2

101 patients
<24 months
(75 male) on
SOT – up to
2l/min

1. Time to wean off O2 therapy - 24 hours SOT,
20 hours for HFNC (p=0.61)
Secondary outcomes:
2. Time to treatment failure, defined as critically
abnormal observations or clinician decision:
HR=0.29; 95%CI: 0.15 to 0.55; (p<0.001)
3. Treatment failure proportion: HFNC 14.9%
versus SOT 32.7% p<0.005
NB. Of 32 infants crossing over from SOT to
HFNC, 19 (59%) avoided transfer to PICU.
4. Adverse events: 4 in HFNC, 2 in SOT arm
5. Transfer to ICU – 12 in HFNC, 14 in SOT
(p=0.41)

Martinez
2019 11

15

Spain

Mayfield
201412

14

Discover ideal
initial HF flow
rate in moderate
bronchiolitis

Ward

To obtain data
Ward
on the safety and
clinical impact of

Quasi
randomised
trial of 15l/min
vs 10l/min
HFNC.
Crossover
from 10-15

26 infants on
10l/min HFNC

Prospective
pilot study control group

61 infants <12
months (39

31 infants on
15l/min HFNC

1. Days on HFNC – (10l/min vs 15l/min) 4 vs 4
2. Total LOS - 8 vs 8
3. PICU admission - 11 vs 5
4. Failure of therapy - 22 vs 5
5. Changes in HR and RR over time

33 infants <12
months (19
male),

1. Recording of adverse events – 0 in either
group

Dafydd C, et al. BMJ Open Resp Res 2021; 8:e000844. doi: 10.1136/bmjresp-2020-000844

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

Supplemental material

Australia

managing infants
with bronchiolitis
on the ward with
high-flow nasal
cannula (HFNC)
treatment.

retrospectively
identified

male), HFNC
2l/kg/min

standard lowflow subnasal
oxygen

BMJ Open Resp Res

2. Change in physiological parameters including
heart rate (HR), respiratory rate (RR), SpO2,
temperature and a respiratory score for WOB
3. PICU admission rates – 8 (13%) of HFNC group,
10 (31%) of SOT group (OR 4.086, 95% CI 1.0–
8.2; P = 0.043)
4. Hospital LOS – median 92h in both groups
5. Length of treatment (HFNC or SOT – PICU
admissions (non-responders) vs patients
remaining on ward (responders)

Milani et al
2015 13

16

Italy

Clinical
outcomes for
HFNC vs SOT for
moderate-severe
bronchiolitis

Ward

Observational
study

18 infants <12
months (8
male) treated
with HFNC
(L/min = 8
mL/kg x
respiratory rate
x 0.3)

18 infants <12
months (10
male) treated
with SOT

1. Physiological parameters over time – (RR,
respiratory effort, ability to feed) – favoured
HFNC (p = 0.026)
2. Total LOS - HFNC 6 days vs SOT 9 days
(p<0.005)
3. Total LOO - HFNC 4 days vs SOT 6 days
(p<0.005)
4. Adverse events – 0 in either group
5. Treatment failure (PICU admission) – 2 in each
group

Milesi et al 14
2017

16

HFNC vs nCPAP
for the initial
respiratory
management in

PICU

Multicentre
RCT, HFNC vs
nCPAP,
crossover of

71 infants <6
months (gender
not given)
treated with

71 infants <6
months (gender
not given)
treated with

1. Treatment failure, defined as (1) a 1-point
increase in mWCAS compared with baseline; (2)
RR rise >10 bpm compared with baseline, with
RR >60 bpm; (3) a 1-point increase in the EDIN
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young infants
with moderate
to severe
bronchiolitis

patients with
treatment
failure

HFNC at
2L/kg/min

nCPAP at 7cm
H2O

BMJ Open Resp Res

score compared with baseline, with EDIN >4
despite the use of hydroxyzine (1 mg/kg); and (4)
more than two severe apnea episodes per hour
(i.e., requiring bag and mask ventilation), despite
a loading dose of caffeine (20 mg/kg) after the
first apnea: nCPAP 22 vs HFNC 36 (p=0.001)
2. Success rate after crossover: Of 22 CPAP
failures, 18 succeeded on HFNC, of 36 HFNC
failures, 26 succeeded on CPAP
3. Intubation: CPAP 3 vs HFNC 5 (p=0.72)
4. PICU LOS: CPAP 7.5 days vs HFNC 6.2 days
(p=0.44)
5. Serious adverse events: 0
6. Occurrence of skin lesions: CPAP 6 vs HFNC 2
(p=0.27)

Milesi et al
2018 15
France

17

3L/kg/min vs
2L/kg/min HFNC
for the
management of
moderate to
severe
bronchiolitis

PICU

Multicentre
RCT

144 infants <6
months (86
male) on HFNC
3L/kg/min

142 infants <6
months (84
male) on HFNC
2L/kg/min

1. Treatment failure, defined as (Milesi et al
2017): 38.7% (2L) vs. 38.9% (3L); p=0.98
2. Exact timing and causes of failures
3. Failure management in the two groups
4. Early protocol cessation for dramatic
improvement
5. Intubation rate: 2.8% (2L) vs. 6.9% (3L) p=0.17
6. HFNC-associated skin lesions: 1.4% between
both groups
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7. PICU LOS: 6.4 (3L) vs. 5.3 (2L) days, p=0.048
8. Serious adverse events (air leak syndrome and
death): 0
Murphy 2020

13

16

South Africa

HFNC vs SOT for
Paediatric
the management “high-care
of
ward” – no on
moderate/severe site PICU
bronchiolitis
outside the ICU,
in a setting with
limited PICU
resources

Single Centre
RCT

15 infants
(gender not
stated)
between 1
month and 2
years treated
with HFNC at
2L/kg/min

13 infants
(gender not
stated) treated
with SOT by
nasal cannula
at 2 L/min OR
Venturi 40%
facemask at 8
L/min OR 100%
oxygen via
an oxygen
flowmeter
without a
blender

O’Brien
201817
USA

9

Investigate use
of a weaning
protocol for
HFNC in patients
with
bronchiolitis

PICU

Single centre
before and
after study

55 infants <12
months treated
after protocol
implementation
(gender not
stated)

1. Change in Tal score at time intervals: Sig
improvement in Tal score for HFNC group HFNC 7(3) to 3(4) p=0.04 vs SOT 7(2) to 5(10)
p=0.69
2. Comparison of HR at time intervals (significant
improvement in HR at 1hr for HFNC compared to
SOT – p=0.005
3. Duration of oxygen support (days) HFNC 5.5
(3.25 - 6.75) vs SOT 6 (7) p=0.7
4. LOS of survivors (days) HFNC 8 (4) vs 8 (9)
p=0.44
5. Intubation rate, HFNC 3 (20%) vs 6 (46%)
p=0.139

59 infants <12
1. PICU LOS: 1.9 days post vs 2.8 days pre
months treated protocol (p=0.02)
before protocol
2. Hospital LOS: No difference
implementation
3. PRISM 3 score: not stated (abstract only)
(gender not
stated)
4. Length of intubation or noninvasive
ventilation: not stated
5. Duration of HHFNC: 29 hours post vs 46 hours
pre protocol (p=0.002)
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6. Rate of failure of therapy: 15% both pre and
post protocol
Ramnarayan
et al 2018 18

14

UK

Sarkar et al
2018 19
India

15

Pilot study to
explore
feasibility of a
HFNC vs CPAP
RCT in PICU for
step up (Group
A) and step
down (Group B)
respiratory
support

PICU

CPAP vs HFNC in
severe
bronchiolitis

PICU

Pragmatic,
open, multicentre pilot
RCT

HFNC (flow
rates not given)
Group A: 2/16
had
bronchiolitis,
age of
subgroup not
stated)

CPAP

1. Adverse events

Group A: 4/13
had
bronchiolitis

2. Treatment crossover

Group B: 11/41
had
bronchiolitis

Group B: 8/41
had
bronchiolitis
Single centre,
parallel group,
open label,
and
randomised
pilot study

15 infants aged
28 days to 12
months (4:11
M:F) on HFNC 2
L/kg/min for
infants under
10 kg and for
infants >10 kg 2
L/kg/min for
the first 10 kg +
0.5 L/kg/min
for each kg
above

16 infants aged
28 days to 12
months (10:6
M:F) on nCPAP

3. Intubation rates
4. Length of ventilation

[Subgroup data for bronchiolitis not available at
time of writing]

1. Improvements in (i) SpO2 % (ii) heart rate
(HR); respiratory rate; (iii) partial pressure of
carbon dioxide; (iv) partial pressure of oxygen;
(v) RDAI score: All the parameters improved
steadily in both groups, no sig difference
2. COMFORT Score: favoured HFNC (p<0.003)
3. Total duration of noninvasive ventilation
support: CPAP 3.8 ± 0.80 days vs HFNC 3.6 ± 0.63
days (p=0.33)
4. PICU LOS: CPAP 5 ± 1.788 days vs HFNC 5 ± 1.6
days (p=0.105)
5. Incidence of nasal injury: HFNC 46.7% vs.
CPAP 75% (p=0.21)
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6. NIV failure and intubation: 1 in each group
(p=0.29)
7. Major adverse events – none recorded

Sood et al
2012 20

11

USA

SOT vs HFNC at
4L/min vs HFNC
at 8L/min for
bronchiolitis

PICU

Multi-centre,
prospective
study

Numbers not stated: “Infants”
Randomised to
1. SOT 2.HFNC at 4L/min 3.HFNC
at 8L/min

1. Changes in physiological parameters: pre/post
therapy blood gases, respiratory rates (RR),
validated work of breathing (WOB) scores: no sig
difference in change in blood gases, better WOB
for HNC vs SOT at 1hr and 24hrs (p=0.001),
better RR at 1hr and 24hrs for HFNC vs SOT
(p=0.01)
2. LOO: no difference
3. Hospital LOS: not stated
4. Treatment failure (no definition given, no
numbers stated – “less in HFNC” (p<0.05)

Turë et al
202021
Turkey

15

HFNC vs SOT
(delivered via
non-rebreathe
mask with
reservoir) for
moderate to
severe
bronchiolitis

Ward

Single centre
RCT
Crossover
from SOT for
HFNC

37 patients
under 2 years
(54% male)
treated with
HFNC at 2
L/kg/min for
patients
weighing < 10
kg and 1
L/kg/min for

38 patients
under 2 years
(53% male)
treated with
oxygen at 10-15
L/min
administered
via
an NFM with
reservoir

1. Time to a reduction in cardiac apex beat by
20% (hour) SOT 8.26 ±6.4 vs HFNC 2.81± 1.8
(p=0.001)
2. Time to a reduction in respiration rate by 20%
(hour) SOT 12.65 ±8.18 vs HFNC 5.37 ±4.54
(p=0.001)
3. Time to normalization of cardiac apex beat
and respiration rate (hour) SOT 19.31 ±10.44 vs
HFNC 10.13 ±7.82 (p=0.002)
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4. Duration of oxygen therapy (days) SOT 1.05
±0.44 vs HFNC 0.71 ±0.39 (p=0.001)
5. LOS (days) SOT 1.84 ±0.65 vs HFNC 1.29 ±0.49
(p=0.001)
6. PICU transfer – SOT 2, HFNC 0 (p>0.05)

Vahlkvist et al
202022

15

CPAP vs HFNC
for

Ward

Denmark

Multicentre
RCT
Crossover

22 children <2
years (68%
male) with
bronchiolitis
needing
respiratory
support as
assessed by the
pediatrician

28 children <2
years (53%
male) with
bronchiolitis
needing
respiratory
support as
assessed by the
pediatrician

in charge,
treated with
HFNC at
2L/kg/min up
to 15L/min

in charge,
treated with
CPAP

1. Changes in physiological parameters (RR,
pCO2, FiO2, and m-WCAS) all declined during the
first 48 h of treatment. No significant difference.
2. Neonatal Infant Pain Score (NIPS) overall
lower in HFNC group (p<0.05)
3. Duration of NIV support (days) - CPAP 2.9
(0.25–10) HFNC 3.9 (1.1–8)
4. LOS – numbers not stated, no sig difference
5. Treatment failure (assessed by physician in
charge): HFNC 2 switched to CPAP (disease
progression) vs CPAP 4 (2 poor tolerance,
switched to HFNC), 2 transferred to PICU
6. PICU transfer: HFNC 0 vs CPAP 2 (7.1%)

Yurtseven et
al 2019 23
Turkey

16

HFNC at
1L/kg/min vs
2L/kg/min for
severe
bronchiolitis

ED

Prospective
clinical study

88 infants <24
months (63
male) on HFNC
at 1L/kg/min

80 infants <24
months (60
male) on HFNC
at 2L/kg/min

1. Treatment failure, defined as: “a clinical
escalation in respiratory status.” 11.4% 1L group
vs 10% 2L group (p=0.775)
2. Change in physiological parameters:
Reductions in RR (p<0.001), and HR (p<0.001),
and increase in SpO2 (p<0.001) were significantly
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higher in the 1L/kg/min group than the 2L/kg/min group
4. Rates of weaning: At the 2nd hour of the
therapy, the weaning rate was higher in the 1L
group than the 2L group (53.4% vs 35%; HR 1.39
p=0.017
5. Intubation: no significant difference – 13
(7.7%) overall
6. ICU admission: no significant difference - 28
(16.7%) overall
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Figure 1 online supplement Comparison of high-flow nasal cannula (HFNC) vs SOT outcome: rates of intubation
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Figure 2 online supplement Comparison of high-flow nasal cannula (HFNC) vs CPAP outcome: rates of intubation
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Figure 3 online supplement Comparison of high-flow nasal cannula (HFNC) vs SOT and Oxymask outcome: total oxygen therapy in days
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Figure 4 online supplement Comparison of high-flow nasal cannula (HFNC) vs CPAP outcome: adverse effects
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Review Questions
1. To assess the efficacy and safety of High Flow Therapy Nasal Cannula (HFT) as respiratory support for children up to 24 months of
age with bronchiolitis on a ward setting compared to a HDU setting.
2. To collate clinical recommendations on use including weaning.
Outcome of interest
Any death in hospital Death before discharge
Any air leak (pneumothorax, PIE)
Failure of therapy (any pre-defined) within 3 days Failure of therapy (any pre-defined) within 7 days Nasal trauma
Patient Comfort (assessed by carers/parents) Length of stay
Length of oxygen supplementation Transfer to ICU
Incidence of intubation
Length of non-invasive ventilation
Respiratory rate, heart rate, PaCO2 of carbon dioxide. PaO2 of oxygen and pulse oxygen saturation
Adverse events
Secondary question
Analysis for infants up to 12months of age only
Study population
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Studies that include children up to 24 months of age with bronchiolitis in any country. Studies published from any year and in any
language.
Inclusion Criteria
1) Prospective, randomised OR quasi randomised controlled trials.
2) Trials involve infants or children up to 24 months of age with bronchiolitis. Preterm infants will be included if they ae re-admitted
with bronchiolitis. No trials will be excluded based on diagnosis of disease or condition in the infants.
3) At least one or more of the relevant review outcomes (see below) reported in the results or recommendations given.
4) Patients with bronchiolitis as diagnosed by BTS or ATS guidelines or doctor diagnosed.
Search strategy
A search strategy was developed for electronic databases using the keywords and MeSH headings below. The search strategy was tested
for citations on the OVID Medline database 1950-2019.
The search strategy will be modified to search rest of the bibliographic databases. In addition, a range of ‘snowballing’ techniques will be
used to increase the sensitivity of the search, including reference list follow up.
Inclusion and exclusion process of identified citations
The agree search strategy will be applied to the agreed databases and information sources.
A single Reference Manager file will be produced of all references identified through the search process. Duplicates will be removed.
Each reference will be given a unique identifier code number.
Two electronic copies of references in this file will be produced, and one set given to each reviewer. Two people will review the papers.
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Both reviewers will independently screen each reference title and abstract (if available) from their copies the file, using the agreed
inclusion and exclusion criteria. Reviewers will receive an electronic spreadsheet to indicate yes for probable or possible inclusion for
each citation, or no for exclusion. At this stage abstracts only will be translated if the citation is not written in English.
The independent screening assessments will be merged.
Where both reviewers have indicated no for a citation then that citation will be excluded at this stage, and the full article will not be
obtained.
Where both reviewers have indicated yes for a citation then the full article will be obtained. They will go into the second round of
inclusion/exclusion assessment of articles.
Where one reviewer has indicated yes and the other no then the full article will be obtained and go into the second round as above.
The second round will involve each reviewer assessing the full article based on the agreed inclusion/exclusion criteria. Each will decide
yes or no for exclusion for each citation reaching the second round.
The second round assessments will be merged.
Where both indicate yes in the second stage the citation will go forward for subsequent data extraction and critical appraisal. Where
both indicate no the citations will be excluded. Where there is disagreement then a third reviewer will apply the inclusion/exclusion
criteria and their yes or no will be final.
Study data extraction and critical quality appraisal
Data extraction form.
Study characteristics to be collected
1. Relevance or appropriateness of studies gathered for assessing hypothesis to be tested.
2. Rationale for the selection and coding of data.
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3. Documentation of how data were classified and coded.
4. Assessment of confounding.
5. Assessment of study quality.
6. Assessment of heterogeneity.
7. Statistical methods.
Results
Descriptive information
Descriptive information for each included study. Details of study design, participants, interventions, definitions of outcomes, will be
included in the table of characteristics of included studies. Between study heterogeneity will be assessed and explained. The reasons for
excluding any studies will be clearly reported.
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Search strategy
Ovid MEDLINE – Search Strategy

Describing ventilation
1. Non invasive ventilation.mp.
2. exp noninvasive ventilation/
3. noninvasive ventilation.mp.
4. CPAP.mp.
5. exp continuous positive airway pressure/
6. continuous positive airway pressure.mp.
7. nasal cannula*.mp.
8. nasal prong*.mp.
9. exp oxygen inhalation therapy/
10. oxygen inhalation therapy.mp.
11. high-flow.mp.
12. highflow.mp.
13. high-flow therapy.mp.
14. highflow therapy.mp.
15. humidified high-flow nasal cannula.mp.
16. HFNC.mp.
17. high flow nasal cannula.mp.
18. HHFNC.mp.
19. heated humidified high-flow nasal
cannula.mp.
20. HHHFNC.mp.
21. high flow nasal oxygen.mp.
22. HFNO.mp.
23. high flow oxygen.mp.

Number
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24. nasal high flow.mp.
25. optiflow.mp
26. airvo2.mp
27. airvo.mp
28. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18
or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27
Describing infant or child
29. Infant*.mp.
30. exp Infant/
31. child*.mp.
32. exp Child/
33. 29 or 30 or 31 or 32
Describing bronchiolitis
34. exp Bronchiolitis Obliterans/
35. bronchiolitis.mp.
36. exp Bronchiolitis/
37. exp Bronchiolitis, Viral/
38. bronchopneumonia.mp.
39. exp Pneumonia, Viral/
40. exp Bronchopneumonia/
41. respiratory syncytial virus.mp.
42. exp Respiratory Syncytial Viruses/
43. respiratory syncytial viruses.mp.
44. exp Respiratory Syncytial Virus, Human/
45. exp Respiratory Syncytial Virus Infections/
46. RSV.mp.
47. 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or
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42 or 43 or 44 or 45 or 46
Combining ventilation AND infant or child AND
bronchiolitis
48. 28 AND 33 AND 47

The following table is an explanation of the symbols used in the search strategy above.
/
*

after an index term (MeSH heading) indicates that all subheadings were
selected.
before an index term indicates that that term was focused - i.e. limited to records where the term was a
major MeSH/Emtree term.

"exp" before an index term indicates that the term was exploded.
.tw.

indicates a search for a term in title/abstract

.mp. indicates a free text search for a term
#

retrieves records that contain the search term with substituted character(s) in the specified location.

*

at the end of a term indicates that this term has been truncated.

*n

The limited truncation symbol, $n, Retrieves records that contain the search term and all possible suffix variations of a root word
with the maximum number of characters that may follow the root word or phrase, specified by n.

?

in the middle of a term indicates the use of a wildcard.

adj

indicates a search for two terms where they appear adjacent to one another
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Databases and information sources
Bibliographic databases
CINAHL 1982Embase 1980HMIC Health Management Information
Consortium 1979
Medline 1950Medline in Process
Scopus
OpenSIGLE
Web of Knowledge
Science
Citation
Index
Expanded
1981Social
Science
Citation
Index
1981ISI Proceedings 1990-
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DATA EXTRACTION FORM AND QUALITY SCORING FORM
STUDY
AND COUNT RY

This is the
first author name
and country

OBJECTIVE STUDY
DESIGN

This is
the main
objective
of the
paper

TYPE OF HIGH FLOW

Brand name etc

Was it a
trial etc.

AGE

STUDY GROUP

CONTROL
GROUP

OUTCOME
MEASURES

GUIDELINES/GUIDA NCE
ON USE OF HIGHFLOW

SUBJECTS
(GENDER)

This includes info on
number of children and
anything else of interest

This
includes
info on
number of
children
and
anything
else of
interest

How they measured
success or failure
etc.

So basically if the paper
gives details about how
to use the highflow in a
ward setting

How many
male or
female in
each group

YEAR
OF
BIRTH

METHOD OF
DEFINING BRONCHIOLI TIS

RESULTS

QUALITY
SCORE

ATS or BTS
etc.
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Scores awarded

Selection
1) Representativeness of the exposed cohort
a) truly representative of the average in the community

4

b) Somewhat representative of the average in the community

3

c) Selected group of users
e.g. nurses, volunteers

2

d) no description of the derivation of the cohort

1

2) Selection of the non exposed cohort

a) Drawn from the same community

3

b) Drawn from a different source

2

c) no description of the derivation of the non exposed cohort

1

3) Ascertainment of exposure (BRONCHIOLITIS)
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a) BTS or ATS

3

b) Doctor diagnosed no further information

2

c) no description

1

BMJ Open Resp Res

4) Demonstration that outcome of interest was not present at start of study

a) yes

2

b) no

1

Outcome

1) Assessment of outcome
a) independent blind assessment

4

b) record linkage

3

c) self report

2

d) no description

1

2) Adequacy of follow up of cohorts

a) complete follow up all subject accounted for

4
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b) subjects lost to follow up unlikely to introduce bias

3

c) follow up rate low and no description of those lost

2

d) no statement

1
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