Appendix A: Summary of evidence from surveillance

2019 surveillance of Bronchiolitis in Children: diagnosis and
management (2015) NICE guideline 9

Summary of evidence from surveillance

Studies identified in searches are summarised from the information presented in their
abstracts.

Feedback from topic experts who advised us on the approach to this surveillance review, was
considered alongside the evidence and stakeholder feedback to reach a view on the need to
update each section of the guideline.

1.1 Assessment and diagnosis

1.1.1 When diagnosing bronchiolitis, take into account that it occurs in children under 2 years
of age and most commonly in the first year of life, peaking between 3 and 6 months.

1.1.2 When diagnosing bronchiolitis, take into account that symptoms usually peak between

3 and 5 days, and that cough resolves in 90% of infants within 3 weeks.

1.1.3 Diagnose bronchiolitis if the child has a coryzal prodrome lasting 1 to 3 days, followed
by:

e persistent cough and
e either tachypnoea or chest recession (or both) and
e either wheeze or crackles on chest auscultation (or both).

1.1.4 When diagnosing bronchiolitis, take into account that the following symptoms are

common in children with this disease:
e fever (in around 30% of cases, usually of less than 39°C)
e poor feeding (typically after 3 to 5 days of illness).

1.1.5 When diagnosing bronchiolitis, take into account that young infants with this disease (in

particular those under 6 weeks of age) may present with apnoea without other clinical signs.

1.1.6 Consider a diagnosis of pneumonia if the child has:
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¢ high fever (over 39°C) and/or
o persistently focal crackles.

1.1.7 Think about a diagnosis of viral-induced wheeze or early-onset asthma rather than

bronchiolitis in older infants and young children if they have:
e persistent wheeze without crackles or
e recurrent episodic wheeze or

e apersonal or family history of atopy.

Take into account that these conditions are unusual in children under 1 year of age.

1.1.8 Measure oxygen saturation in every child presenting with suspected bronchiolitis,

including those presenting to primary care if pulse oximetry is available.

1.1.9 Ensure healthcare professionals performing pulse oximetry are appropriately trained in

its use specifically in infants and young children.

1.1.10 Suspect impending respiratory failure, and take appropriate action as these children

may need intensive care (see recommendations 1.2.1 and 1.4.5), if any of the following are

present:
e signs of exhaustion, for example listlessness or decreased respiratory effort
e recurrent apnoea

o failure to maintain adequate oxygen saturation despite oxygen supplementation.

Surveillance proposal
This section of the guideline should not be updated.

Editorial amendments

e Recommendation 1.1.6: It is suggested that a line is added at the end of this

recommendation to ensure that clinicians consider sepsis as an alternative diagnosis.

The proposed amendment would be as follows:
Consider a diagnosis of pneumonia if the child has:
e high fever (over 39°C) and/or
e persistently focal crackles.

See also the NICE guideline on Sepsis and risk stratification tools for sepsis in under 5s
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2019 surveillance summary

No relevant evidence was identified.

Intelligence gathering

Measuring oxygen saturation

One topic expert suggested that pulse
oximetry is not widely available in general
practice and is not perceived to be
affordable. It was suggested that the
wording “if available” be removed from the
guideline as this was insinuating that pulse
oximetry measurement was potentially
unnecessary and that there may be
alternative, cheaper clinical assessment
methods available. Attention was also
brought to the American Paediatric
Guidelines (2019) which states that pulse
oximetry in children with bronchiolitis is
prone to errors of measurement.

Diagnosing bronchiolitis

One topic expert noted that ways of
diagnosing bronchiolitis should be revisited
and more should be done to identify the
different viruses that are associated with
the condition. A report suggests that
there are 3 main clusters of patient groups
who suffer from bronchiolitis. These are:
respiratory syncytial virus (RSV) induced
bronchiolitis usually associated with the
younger patients and increased risk of
recurrent wheezing; rhinovirus-induced
wheezing which carries a high risk of
asthma development and evidence shows
that in severe cases this can be reversed
with systemic corticosteroids; and wheeze
due to other viruses which can be less
frequent and less severe. If these can be
distinguished at diagnosis then patients

can be offered different and more
effective treatments.

Considering sepsis at diagnosis

NG51 Sepsis: recognition, diagnosis and
early management suggests that
bronchiolitis could be an alternative
diagnosis to sepsis and should be
considered at presentation. This is if
patients present with 1 or more high risk
criteria which are noted as: altered mental
state; raised respiratory rate; 25 breaths
per minute or more; oxygen levels under
92%; blood pressure 90 mmHg or less;
raised heart rate; not passed urine in
previous 18 hours; mottled or ashen
appearance. In NG9 bronchiolitis can be
diagnosed in children who present with:
raised respiratory rate; oxygen levels
under 92%; clinical dehydration; child
looks seriously unwell - many of which are
similar to risk factors for sepsis.

Impact statement

Measuring oxygen saturation

When NG9 was developed in 2015 the
committee noted that pulse oximetry
could also be helpful in a primary care
setting but recognised that the equipment
and staff training might not always be
available in primary care. Moreover, the
severity of symptoms would, on average,
be less severe in the children seen in
primary care than those seen in an
emergency department. They therefore
recommended that the oxygen saturation
be measured in children presenting with
bronchiolitis in primary care if the
technique was available. Given the
resource implications and the lack of
research evidence, the committee
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developed a recommendation that
research be carried out on the value of
universal saturation monitoring for
children presenting to primary care with
bronchiolitis.

The committee also stated that the cost of
a simple device for pulse oximetry is low
and therefore the cost per use in primary
care will be minimal. If using pulse
oximetry in primary care avoids
unnecessary referrals to hospital then it is
likely to be cost saving overall. Costs were
identified for pulse oximetry monitors to
consider the impact of introducing this
monitoring to primary care: full details can
be found in Appendix A of the guideline.

NG9 currently recommends measuring
oxygen saturation in every child presenting
with suspected bronchiolitis, including
those presenting to primary care if pulse
oximetry is available.

No new evidence was found that suggests
that pulse oximetry should not be
recommended for use in primary care.
There was also no evidence found that
suggests pulse oximetry is ineffective at
measuring oxygen levels. Therefore, no
impact on the guideline is expected.

Considering sepsis at diagnosis

New intelligence was identified that
suggests that clinicians should consider the
possibility of sepsis when carrying out
their assessments. Sepsis and bronchiolitis
can have similar symptoms and the NICE

guideline on sepsis suggests that
bronchiolitis could be an alternative
diagnosis to sepsis and should be
considered at presentation.

NG9 currently only recommends
considering a diagnosis of pneumonia if
the child has a high fever or persistently
focal crackles.

It is proposed that NG9 cross-refers to
NICE Guideline NG51 Sepsis: recognition,
diagnosis and early management to ensure
that clinicians consider the possibility of
sepsis as well as pneumonia when carrying
out their assessments.

Diagnosing bronchiolitis

New intelligence was identified that
suggests there are 3 types of bronchiolitis
that can be diagnosed at presentation and
more effort should be made to
appropriately diagnose the causing virus in
order to treat this appropriately.

Current recommendations in NG9 do not
discuss different strains of the bronchiolitis
virus. The current scope states that
screening for RSV in primary care and viral
testing in hospital to prevent transmission
will not be covered within the guideline.

There was no further evidence found
regarding the diagnosis of bronchiolitis
that would suggest the need to add any
further recommendations or amend the
scope, and therefore no impact on the
guideline is expected.

New evidence is unlikely to change guideline recommendations.
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1.2 When to refer

1.2.1 Immediately refer children with bronchiolitis for emergency hospital care (usually by

999 ambulance) if they have any of the following:

apnoea (observed or reported)

o child looks seriously unwell to a healthcare professional

e severe respiratory distress, for example grunting, marked chest recession, or a respiratory

rate of over 70 breaths/minute
e central cyanosis

persistent oxygen saturation of less than 92% when breathing air.

1.2.2 Consider referring children with bronchiolitis to hospital if they have any of the

following:
e arespiratory rate of over 60 breaths/minute

o difficulty with breastfeeding or inadequate oral fluid intake (50-75% of usual volume,

taking account of risk factors [see recommendation 1.3.3] and using clinical judgement)

e clinical dehydration.

1.2.3 When deciding whether to refer a child with bronchiolitis to secondary care, take

account of the following risk factors for more severe bronchiolitis:
e chronic lung disease (including bronchopulmonary dysplasia)

¢ haemodynamically significant congenital heart disease

e age in young infants (under 3 months)

e premature birth, particularly under 32 weeks

e neuromuscular disorders

¢ immunodeficiency.

1.2.4 When deciding whether to refer a child to secondary care, take into account factors

that might affect a carer's ability to look after a child with bronchiolitis, for example:
e social circumstances
o the skill and confidence of the carer in looking after a child with bronchiolitis at home

e confidence in being able to spot red flag symptoms (see recommendation 1.6.1)
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¢ distance to healthcare in case of deterioration.

Surveillance proposal

This section of the guideline should not be updated.

Editorial amendments

e Recommendation 1.2.3: It is suggested that this wording is amended to ensure that

the list of risk factors is not considered exhaustive:

When deciding whether to refer a child with bronchiolitis to secondary care, take account of

the-fellewing any known risk factors for more severe bronchiolitis such as:

e chronic lung disease (including bronchopulmonary dysplasia)

¢ haemodynamically significant congenital heart disease

e age in young infants (under 3 months)

e premature birth, particularly under 32 weeks

e neuromuscular disorders

e immunodeficiency.

2019 surveillance summary

Risk factors for more severe bronchiolitis

A focused search on failure to thrive as a
risk factor for severe bronchiolitis was
conducted for the surveillance review
following a request from a topic expert.

Three studies were identified that looked
at risk factors for bronchiolitis.

An analysis (Green et al., 2016) of English
hospital records suggested maternal and
perinatal risk factors associated with child
bronchiolitis related hospital admissions
were young maternal age; low social class;
low birth weight and maternal smoking.
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In 1 prospective cohort study (Hasegawa
et al., 2015) of 2104 children under 2
years old who were hospitalised with
bronchiolitis and subsequently transferred
to intensive care units, the predictive
factors for this were low birth weight and
respiratory rate high of 70 breath/minute.

In 1 prospective multicentre study
(Bakalovic, Dzinovic, Baljic, Dizdar, &
Selimovic, 2015) 155 infant children were
analysed and the risk factors for severe
forms of bronchiolitis were noted as
artificial diet; low birth weight;
prematurity; congenital heart anomalies
and bronchopulmonary dysplasia.
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Intelligence gathering

Risk factors for bronchiolitis

A topic expert informed us that the list of
risk factors that are given for more severe
bronchiolitis is not fully exhaustive of all
risk factors associated with bronchiolitis,
however it can be taken as such due to the
way that the recommendation is worded.
The topic expert suggested that this
recommendation is incorrect and unsafe.

Oxygen saturation levels

One topic expert suggested that the
recommendation to admit a child by
ambulance if their oxygen saturation is less
than 92% should be revisited according to
the American Paediatric Guidelines as the
current recommendation may lead to over
emergency referrals.

Paediatric Early Warning Score (PEWS)

One topic expert noted that PEWS is being
used as an assessment tool that can lead
to unnecessary emergency referrals.

PEWS is not mentioned in the NICE
guideline, however it is a research
recommendation. It was suggested by the
topic expert that if no positive evidence
exists for its use then this should be stated
within the guideline to prevent
unnecessary emergency referrals.

Impact statement

Risk factors for bronchiolitis

New evidence was identified that suggests
low birth weight can be a risk factor for
bronchiolitis. Three studies suggested low
birth weight as a risk factor, however it
was unclear as to whether this was a risk
factor for more severe or less severe
bronchiolitis. Failure to thrive was not
noted as a risk factor in the studies.

NG9 currently states that the decision on
whether to refer a child with bronchiolitis
to secondary care should take account of
the following risk factors including: chronic
lung disease; hemodynamically significant
congenital heart disease; age in young
infants; premature birth; neuromuscular
disorders; immunodeficiency.

It is proposed that the wording of the
recommendation be amended to ensure it
is not considered exhaustive. Itis
suggested that recommendation 1.2.3
should be amended to state “take into
account any risk factors for more severe
bronchiolitis, such as”. This should help
remove any confusion around the set list
of risk factors and may improve the safety
of patients and their care.

Paediatric Early Warning Score

One topic expert suggested PEWS are
leading to unnecessary emergency
referrals.

NG9 does not mention PEWS within its
recommendations, however a research
recommendation states “In children with
bronchiolitis can paediatric early warning
score (PEWS) predict deterioration?”

No new evidence was identified regarding
the use of PEWS in referring children with
bronchiolitis to emergency care and
therefore the research recommendation
can remain within the guideline and no
impact to the guideline is expected.

Oxygen saturation levels

One topic expert suggested that minimum
oxygen saturation levels could be lowered
from 92% to 90% before referral to
emergency care is required.

NG9 currently recommends immediately
referring children with bronchiolitis for
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emergency hospital care (usually by 999
ambulance) if they have persistent oxygen
saturation of less than 92% when
breathing air.

During the development of NG9 the
committee advised that infants with an
oxygen saturation of 92% or lower should
be referred immediately because this
allows a margin of safety given the rapid
reduction in blood oxygen carriage when

the oxygen saturation of 92% were more
likely to fall to 90% as the illness
progressed.

It is proposed that no new evidence was
identified to suggest that a child can safely
be referred for emergency care if their
oxygen levels are 90% or lower, therefore
no impact to the recommendation is
expected.

New evidence is unlikely to change guideline recommendations.

1.3 When to admit

1.3.1 Measure oxygen saturation using pulse oximetry in every child presenting to secondary

care with clinical evidence of bronchiolitis.

1.3.2 When assessing a child in a secondary care setting, admit them to hospital if they have

any of the following:

e apnoea (observed or reported)

e persistent oxygen saturation of less than 92% when breathing air

e inadequate oral fluid intake (50-75% of usual volume, taking account of risk factors [see

recommendation 1.3.3] and using clinical judgement)

e persisting severe respiratory distress, for example grunting, marked chest recession, or a

respiratory rate of over 70 breaths/minute.

1.3.3 When deciding whether to admit a child with bronchiolitis, take account of the

following risk factors for more severe bronchiolitis:

age in young infants (under 3 months)

neuromuscular disorders

premature birth, particularly under 32 weeks

chronic lung disease (including bronchopulmonary dysplasia)

haemodynamically significant congenital heart disease
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e immunodeficiency.

1.3.4 When deciding whether to admit a child, take into account factors that might affect a

carer's ability to look after a child with bronchiolitis, for example:

social circumstances

the skill and confidence of the carer in looking after a child with bronchiolitis at home

confidence in being able to spot red flag symptoms (see recommendation 1.6.1)

distance to healthcare in case of deterioration.

1.3.5 Clinically assess the hydration status of children with bronchiolitis.
1.3.6 Do not routinely perform blood tests in the assessment of a child with bronchiolitis.

1.3.7 Do not routinely perform a chest X-ray in children with bronchiolitis, because changes

on X-ray may mimic pneumonia and should not be used to determine the need for antibiotics.
1.3.8 Consider performing a chest X-ray if intensive care is being proposed for a child.

1.3.9 Provide parents or carers with key safety information (see recommendation 1.6.1) if the
child is not admitted.

Surveillance proposal

This section of the guideline should not be updated.

Editorial amendments

e Recommendation 1.3.3: It is suggested that this wording is amended to ensure that

the list of risk factors is not considered exhaustive:

When deciding whether to admit a child with bronchiolitis, take account of thefellewing-any
known risk factors for more severe bronchiolitis such as:

e chronic lung disease (including bronchopulmonary dysplasia)
¢ haemodynamically significant congenital heart disease

e age in young infants (under 3 months)

e premature birth, particularly under 32 weeks

e neuromuscular disorders
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e immunodeficiency.

2019 surveillance summary

Measure oxygen saturation

A parallel-group superiority RCT (McCulloh
et al,, 2015) (n=161 infants under 2 years
of age hospitalised for bronchiolitis)
compared intermittent pulse oximetry
monitoring with continuous pulse oximetry
monitoring. There was no significant
difference in the mean length of stay in
hospital, rates of escalation of care or
duration of supplemental oxygen.

Intelligence gathering

Risk factors for bronchiolitis

A topic expert informed us that the list of
risk factors that are given for more severe
bronchiolitis is not fully exhaustive of all
risk factors associated with bronchiolitis,
however it can be taken as such due to the
way that the recommendation is worded.
The topic expert suggested that this
recommendation is incorrect and unsafe.

Chest X-rays

It was identified that NICE Guideline
CG160 Fever in under 5s: assessment and
initial management recommends that chest
X-rays should be performed in infants
younger than 3 months who have a fever
and show signs of respiratory difficulties.
NG9 recommends not routinely
performing chest X-rays in children with
bronchiolitis and does not make separate
recommendations for children presenting
with any other symptoms.

Impact statement

Risk factors for bronchiolitis

NG9 currently states that the decision on
whether to admit a child with bronchiolitis
to secondary care should take account of
the following risk factors including: chronic
lung disease; hemodynamically significant
congenital heart disease; age in young
infants; premature birth; neuromuscular
disorders; immunodeficiency.

A topic expert raised an issue of safety
regarding the wording around risk factors
in bronchiolitis which they believed
needed clarification in order to ensure this
recommendation was not considered an
exhaustive list of what could be acceptable
practice. The topic expert also wished
NICE to consider failure to thrive as a risk
factor for severe bronchiolitis. NICE
conducted a focused search looking at
evidence for failure to thrive as a risk
factor however no evidence was found.
The recommendation will be refreshed
however to help avoid confusion around
the list of risk factors.

The same argument applies to this
recommendation as to the
recommendation in section 1.2. Itis
proposed that recommendation 1.3.3
should be amended to state “take into
account any risk factors for more severe
bronchiolitis, such as”. This should remove
any confusion around the set list of risk
factors and may improve the safety of
patients and their care.

Chest X-ray

Information from NICE Guideline CG160
Fever in under 5s: assessment and initial
management was identified that suggests
that infants younger than 3 months who
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have a fever and show signs of respiratory

difficulties should be offered a chest X-ray.

NG9 currently recommends not routinely
performing a chest X-ray in children with
bronchiolitis, because changes on X-ray
may mimic pneumonia and should not be
used to determine the need for antibiotics.

It is proposed that the NG9
recommendation is still valid as the

wording states that chest X rays should
not be routinely performed in children
with bronchiolitis and children who are
younger than 3 months and present with
fever and respiratory problems would not
be considered routine cases. Therefore, it
is felt that the populations discussed
above are separate and an amendment to
the recommendation is not needed at this
time.

New evidence is unlikely to change guideline recommendations.

1.4 Management of bronchiolitis

1.4.1 Do not perform chest physiotherapy on children with bronchiolitis who do not have

relevant comorbidities (for example spinal muscular atrophy, severe tracheomalacia).

1.4.2 Consider requesting a chest physiotherapy assessment in children who have relevant

comorbidities (for example spinal muscular atrophy, severe tracheomalacia) when there may

be additional difficulty clearing secretions.

1.4.3 Do not use any of the following to treat bronchiolitis in children:

e antibiotics

¢ hypertonic saline

e adrenaline (nebulised)
e salbutamol

e montelukast

e ipratropium bromide

e systemic or inhaled corticosteroids

e a combination of systemic corticosteroids and nebulised adrenaline.

1.4.4 Give oxygen supplementation to children with bronchiolitis if their oxygen saturation is

persistently less than 92%.

2019 surveillance of Bronchiolitis in Children — Consultation document

11 of 30


https://www.nice.org.uk/guidance/ng9/chapter/1-Recommendations#management-of-bronchiolitis

1.4.5 Consider continuous positive airway pressure (CPAP) in children with bronchiolitis who

have impending respiratory failure (see recommendation 1.1.10).

1.4.6 Do not routinely perform upper airway suctioning in children with bronchiolitis.

1.4.7 Consider upper airway suctioning in children who have respiratory distress or feeding

difficulties because of upper airway secretions.

1.4.8 Perform upper airway suctioning in children with bronchiolitis presenting with apnoea

even if there are no obvious upper airway secretions.
1.4.9 Do not routinely carry out blood gas testing in children with bronchiolitis.

1.4.10 Consider carrying out capillary blood gas testing in children with severe worsening
respiratory distress (when supplemental oxygen concentration is greater than 50%) or

suspected impending respiratory failure (see recommendation 1.1.10)

1.4.11 Give fluids by nasogastric or orogastric tube in children with bronchiolitis if they
cannot take enough fluid by mouth.

1.4.12 Give intravenous isotonic fluids (see the NICE guideline on intravenous fluids therapy

in children) to children who:
¢ do not tolerate nasogastric or orogastric fluids or

e have impending respiratory failure.

Surveillance proposal
This section of the guideline should not be updated.

standard treatment. Using hypertonic

2019 surveillance summary

Levels of oxygen saturation
No relevant evidence was identified.
Hypertonic saline

Seven studies were identified: 1 Cochrane
review, 1 systematic review, 1 systematic
review and meta-analysis, 3 meta-analyses
and 1 RCT, which all suggested that
hypertonic saline was safe and effective to
use in children with bronchiolitis when
compared with 0.9% nebulised saline or
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saline significantly improved clinical
severity scores, reduced length of stay in
hospital and reduced the risk of
hospitalisation. Hypertonic saline was also
effective when used with epinephrine,
adrenaline and salbutamol.

A Cochrane review (Zhang, Mendoza-
Sassi, Wainwright, & Klassen, 2017) of 28
RCTs involving 4195 children under 24
months with acute bronchiolitis compared
nebulised hypertonic saline alone or in
conjunction with bronchodilators with
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nebulised 0.9% saline or standard
treatment. Those treated with nebulised
hypertonic saline had a significantly
shorter mean length of hospital stay
compared to those on nebulised saline.
They also had significantly lower post-
inhalation clinical scores. The risk of
hospitalisation was also lowered in the
group who received nebulised hypertonic
saline.

A systematic review (Zhang, Mendoza-
Sassi, Klassen, & Wainwright, 2015) of 24
trials involving 3209 patients examined
studies comparing nebulised hypertonic
saline with 0.9% saline or standard
treatment in infants with acute
bronchiolitis. Patients who received
nebulised hypertonic saline had shorter
length of stay in hospital than those in the
control groups. The hypertonic saline
group also had lower posttreatment
clinical scores and had reduced risk of
hospitalisation. There were no significant
adverse effects reported.

A systematic review and meta-analysis
(Maguire, Cantrill, Hind, Bradburn, &
Everard, 2015) of 15 trials involving 1922
infants less than 2 years old hospitalised
with acute bronchiolitis compared
hypertonic saline with standard care. It
was noted that there was a significant
difference in the hypertonic saline group in
terms of reduction in the mean length of
stay in hospital.

A meta-analysis (Heikkila, Renko, & Korppi,
2018) of 18 studies involving 2102
children under 24 months with
bronchiolitis compared hypertonic saline
with normal saline and considered the
cumulative mean difference in length of
stay in hospital between the 2 groups.
Regardless of the age limit placed, there
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was always a minimal difference between
the groups however hypertonic saline
showed slight statistically significant
clinical benefits and reduction in length of
stay in hospital.

A meta-analysis (Chen, Lee, Wang, &
Chou, 2014) of 11 studies examined
nebulised hypertonic saline treatment in
1070 infants with acute bronchiolitis. It
found that nebulised hypertonic saline
treatment significantly reduced the length
of hospitalisation and the rate of
hospitalisation compared to normal saline.
The clinical severity score was also
significantly reduced in the hypertonic
saline group.

A meta-analysis (Zhang, Gunther, Franco,
& Klassen, 2018) of 8 RCTs involving 1708
infants up to 24 months of age with acute
bronchiolitis compared hypertonic saline
with normal saline and showed there was a
significant reduction in hospitalisation in
the subgroup analysis where hypertonic
saline was mixed with bronchodilators.

A RCT(Bashir, No Author Provided, 2018)
(n=189 infants under 18 months with
acute bronchiolitis) compared 3%
nebulised hypertonic saline (n=96) with
0.9% normal saline (h=93). There was a
significantly greater reduction in clinical
severity score in the hypertonic saline
group and length of stay in hospital was
significantly shorter in the hypertonic
saline group.

Two RCTs were identified that suggested
that hypertonic saline was not safe and
effective to use in children with
bronchiolitis.

A double blind RCT (Flores, Mendes, &
Neto, 2016) (n=68) involving hospitalised
infants with bronchiolitis aged younger
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than 12 months, received either nebulised
3% hypertonic saline (n=33) or 0.9%
normal saline (n=35) during their hospital
stay. No significant differences were
found in terms of length of hospital stay or
severity scores during their stay or need
for supplemental oxygen. The patients
who received hypertonic saline did have
significant differences in adverse events
regarding worsening cough and
rhinorrhoea.

A multicentre, double blind RCT
(Angoulvant et al., 2017) (n=777 children 6
weeks to 12 months of age with acute
bronchiolitis) compared 2 20-minute
nebulisation treatments of 4 ml of
hypertonic saline 3% (n=385) with 4 ml of
normal saline 0.9% (n=387). There was a
significant difference in terms of the mean
respiratory distress assessment instrument
score where improvement was greater in
the hypertonic saline group. However,
there were significant differences in
adverse events such as worsening of
cough in the hypertonic saline group
compared to the control group. Nebulised
hypertonic saline treatment did not
significantly reduce the rate of hospital
admissions, which was the primary
endpoint

Six RCTs were identified that suggested
using hypertonic saline compared with
normal saline did not make any significant
difference to the outcome of the patient.

A parallel-group, pragmatic RCT (Everard
et al.,, 2015) (n=290 infants with acute
bronchiolitis) compared hypertonic saline
(n=141) to standard care (n=149) in infants
in hospital with bronchiolitis. There was
no difference in discharge time or adverse
events.

A multicentre, double blind RCT
(Teunissen et al., 2014) (h=247 children
hospitalised with bronchiolitis with a mean
age of 3.4 months) assigned patients to
nebulised 3% and 6% hypertonic saline
compared with 0.9% normal saline.
Salbutamol was added to each. There was
no difference in hospital length of stay or
need for supplemental oxygen between
the 2 groups.

A double blind RCT (Silver et al., 2015)
(n=190 infants younger than 12 months
old with bronchiolitis) compared 3%
hypertonic saline (n=93) with normal saline
(n=97). There was no significant
difference between the groups in length of
hospital stay or readmission rate.

An open label, multicentre RCT (Morikawa
et al., 2018) (n=128 infants with RSV
bronchiolitis) compared nebulised
hypertonic saline treatment with a normal
saline group which were both administered
by bronchodilator. There was no
significant difference between the 2
groups in terms of length of stay in
hospital.

A prospective, double blinded RCT (Kose
et al.,, 2016) (n=104 infants with acute
bronchiolitis) compared the effect of
nebulised hypertonic saline 7% plus
salbutamol and 3% hypertonic saline plus
salbutamol with 0.9% saline plus
salbutamol. There were no significant
differences on the length of stay in
hospital between the hypertonic saline
groups and the normal saline groups.

A double blind RCT (Ratajczyk-Pekrul,
Gonerko, & Peregud-Pogorzelski, 2016)
(n=78 infants younger than 18 months
with mild to moderate bronchiolitis)
compared nebulised 3% hypertonic saline
(n=41) plus salbutamol against 0.9% saline
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(n=37) solution plus salbutamol. There
were no significant differences in duration
of hospital stay and clinical improvement
between the 2 groups.

Adrenaline

Two RCTs compared nebulised hypertonic
saline and nebulised adrenaline in infants
with bronchiolitis and showed significantly
favourable outcomes for the intervention
group.

A double blind, placebo-controlled RCT
(Flores-Gonzalez et al., 2015) (n=185
infants hospitalised with acute moderate
bronchiolitis) compared epinephrine 3%
nebulised hypertonic saline (n=94) with 3%
hypertonic saline (n=91) on its own.
Length of hospital stay was significantly
reduced in the epinephrine group
compared to the control. The severity of
bronchiolitis significantly decreased in the
intervention group also.

A double blind prospective RCT (Uysalol,
Haslak, Ozunal, Vehid, & Uzel, 2017)
(n=378 infants with acute bronchiolitis and
a mean age of 7 months) compared 3%
nebulised hypertonic saline, nebulised
adrenaline, nebulised adrenaline mixed
with 3% hypertonic saline, nebulised
salbutamol and standard care of 0.9%
normal saline. The group who received
nebulised adrenaline mixed with 3%
hypertonic saline had a significantly higher
discharge rate and shorter length of
hospital stay.

Montelukast

Montelukast is not licensed for use in
bronchiolitis within the UK.

Two studies compared montelukast with a
placebo or no treatment in infants with
bronchiolitis. One Cochrane review and 1

RCT showed no significant differences
between the intervention and control
groups.

A Cochrane review (Liu et al., 2015) of 5
RCTs involving 1296 infants under 2 years
of age with bronchiolitis examined the use
of montelukast. Two studies compared

4 mg montelukast with a placebo during a
hospital stay and 3 compared montelukast
with a placebo for 3 weeks after the
hospital stay. There were no significant
differences between any of the groups on
length of stay in hospital and all-cause
mortality.

A RCT (Tahan, Celik, & Eke, 2015) (n= 50
infants with acute bronchiolitis) compared
montelukast 4 mg over 5 days compared
to no treatment. There were no significant
differences found in clinical severity score.

Inhaled corticosteroids

Inhaled corticosteroids are not licensed for
use in bronchiolitis within the UK.

Three studies were identified that
examined corticosteroids compared to
control treatments. Two meta-analyses
did not find any significant differences
between the intervention and the control.
One systematic review showed significant
improvements in oxygen saturation levels
when corticosteroids were combined with
adrenaline.

A meta-analysis (Alarcon-Andrade &
Cifuentes, 2018b) of 20 RCTs considered
the efficacy of systemic corticosteroids for
infants under 2 years of age with
bronchiolitis. The results showed that the
intervention had no significant benefits on
the treatment of bronchiolitis compared to
the control treatments.
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A meta-analysis (Alarcon-Andrade &
Cifuentes, 2018a) of 11 RCTs involving
children under 2 years old with
bronchiolitis examined inhaled
corticosteroids. The results showed that
the intervention did not reduce recurrent
wheeze or asthma when compared to
control treatments.

A systematic review and meta-analysis
(Kua & Lee, 2017) of 5 RCTs involving
1157 infants with acute bronchiolitis
examined the effectiveness of combined
epinephrine and corticosteroid therapy for
acute bronchiolitis compared to placebos
or epinephrine monotherapy in infants.
Combination therapy significantly
improved oxygen saturation levels. There
were no other significant differences in
hospital admission or length of hospital
stay between the groups.

Oxygen supplementation

Four studies looked at different methods
of oxygen supplementation. Three RCTs
looked at high flow oxygen therapy with 2
comparing to standard care. One
systematic review compared CPAP with
standard care.

A multicentre RCT (Franklin et al., 2018)
(n=1472 infants younger than 12 months
with bronchiolitis) compared high flow
oxygen therapy (HFOT) (n=739) with
standard oxygen therapy (n=733).
Escalation of care was significantly lower
in the HFOT group compared to the
standard therapy group. Over half of
those in the standard therapy group who
had treatment failure responded well to
HFOT.

An open, phase 4 RCT (Kepreotes et al.,
2017) (n=202 infants under 24 months
with moderate bronchiolitis) compared

2019 surveillance of Bronchiolitis in Children — Consultation document

high flow warm humidified oxygen
(HFWHO) (n=101) with standard therapy
(cold wall oxygen) (n=101). Significantly
fewer children experienced treatment
failure in the intervention group, however
the amount of time the children were on
oxygen was higher in the intervention
group. Over half of those who had been
on standard therapy and experienced
treatment failure were rescued by
HFWHO.

A RCT (Bueno et al., 2014) (n=75 infants
with moderate bronchiolitis mean age of
2.4 months) compared heated humidified
high flow nasal cannula oxygen therapy
(n=32) with inhaled hypertonic saline
solution (n=43). All patients received
epinephrine as a bronchodilator. There
were no significant differences between
the 2 groups in regard to mean respiratory
assessment change score, length of
hospital stay or admission to paediatric
intensive care unit.

A systematic review (Jat & Mathew, 2019)
of 3 RCTs involving 122 children under 3
years of age with acute bronchiolitis
compared nasal continuous positive
airways pressure (CPAP) with standard
care. CPAP significantly improved
respiratory rate. There was no significant
difference in length of hospital stay.

The following interventions were not
considered by NG9 and are outside of the
original scope. Magnesium sulfate and
furosemide are also not licensed for use in
bronchiolitis within the UK.

Magnesium sulfate

Three studies considered magnesium
sulfate alongside other interventions
compared with other treatments or

placebos in infants with bronchiolitis.
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An RCT (Kan, Zhang, Zhen, & Chen, 2016)
(n=96 infants under 2 years old with
bronchiolitis) compared magnesium sulfate
micro air pump suction (n=49) with an
intravenous drip of magnesium sulfate
(n=47). There was a significantly greater
decrease in carbon dioxide levels in the
intervention group. The intervention
group also had favourable significant
differences with effect rate, adverse
reaction rate, resolution time and time in
hospital where all results were improved
compared to the control group.

A 3-centre double masked RCT (Modaresi
et al.,, 2015) (n=120 infants with moderate
to severe bronchiolitis) compared
nebulised magnesium sulfate and
nebulised epinephrine with nebulised
epinephrine. There were no significant
differences in hospital stay between the
groups. Respiratory distress assessment
score was significantly better in those that
had been treated with magnesium sulfate.

An RCT (Alansari, Sayyed, Davidson, Al, &
Ghadier, 2017) (n=162 infants under 18
months with acute bronchiolitis) compared
100 mg/kg of IV magnesium sulfate (n=78)
with a placebo (n=82). Patients also
received bronchodilator therapy and
nebulised hypertonic saline. The clinical
severity scores were similar for both
groups. There was a significantly greater
rate of readmission for those in the
intervention group.

Furosemide

A double blind RCT (Williamson, Bredin,
Avarello, & Gangadharan, 2018) (n=46
infants with moderate to severe
bronchiolitis) compared furosemide with a
placebo. There were no significant
differences in respiratory rates, oxygen

saturation, intensive care unit admission
rates or length of stay in hospital.

Retrograde Rhinopharangeal Clearance

An RCT (Gomes, Calvete, Rosito, &
Donadio, 2016) (n= 100 infants up to 12
months old with acute bronchiolitis)
compared retrograde rhinopharyngeal
clearance with nasopharyngeal aspiration.
There was a significant reduction in nasal
bleeding in the clearance group. There
were no other significant differences
between the groups.

Non-invasive ventilation

A systematic review (Combret, Prieur, Le,
& Medrinal, 2017) of 14 studies involving
379 children under 2 years old with
bronchiolitis examined non-invasive
ventilation as a treatment. It is not noted
what this was compared against. In 2
RCTs there was a significant reduction in
carbon dioxide measurements.

Intelligence gathering

Oxygen supplementation

One topic expert suggested that the
recommendation around giving oxygen
supplementation to children with
bronchiolitis if their oxygen saturation is
persistently less than 92% should be
revised as a study had been identified that
showed 90% oxygen saturation was safe
and clinically effective in acute
bronchiolitis for commencing and stopping
supplemental oxygen. It was also noted
that the American Paediatric Guidelines
for bronchiolitis also recommend levels of
90% oxygen saturation during the
treatment of bronchiolitis.

Two topic experts mentioned
strengthening recommendations around
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supportive measures to maintain oxygen
saturation or ventilation including HFOT
and nasal CPAP. Both topic experts said
that these procedures are being used more
increasingly across the UK and therefore
should be covered by the guideline.

An ongoing study is looking at giving
oxygen through a nasal cannula at either

high pressure or at high flow rates in
children up to 2 years old with
bronchiolitis. This study is expected to
complete in September 2019.

Hypertonic saline

One topic expert noted that the American
Paediatric Guidelines (2019) for
bronchiolitis currently recommend that
clinicians may administer nebulised
hypertonic saline to infants and children
hospitalised for bronchiolitis.

An ongoing study is looking at the
effectiveness of nebulised mucolytic
therapy with acetylcysteine in the
treatment of children with viral
bronchiolitis. The study is due to complete
in May 2020.

Magnesium sulfate

An ongoing Cochrane review is looking at
RCTs comparing magnesium sulfate for
acute bronchiolitis in children under 2
years of age with either placebo,
hypertonic saline, epinephrine or
bronchodilators.

Nasal suctioning

An ongoing study is looking at nasal
suctioning via a standardised nasal
aspiration ZoLi device compared to
standard care. This trial is still recruiting.

Azithromycin

An ongoing study is looking at
azithromycin compared to routine

bronchiolitis care in infants who have been
hospitalised with RSV bronchiolitis to see
if it reduced the occurrence of recurrent
wheeze in future years. The study is due
to complete in December 2021.

Impact statement

NG9 currently recommends that clinicians
should not use the following to treat
bronchiolitis: antibiotics, hypertonic saline;
adrenaline; salbutamol; montelukast;
ipratropium bromide; systemic or inhaled
corticosteroids; a combination of systemic
corticosteroids and nebulised adrenaline.

The scope recommends that the guideline
consider evidence around the following
treatments for bronchiolitis: chest
physiotherapy; antibiotic treatment;
inhaled therapies (including epinephrine.
Salbutamol, corticosteroids, ipratropium
bromide); systemic corticosteroids;
nebulised hypertonic saline; heliox;
combined bronchodilator and
corticosteroid therapy; montelukast.

According to the scope the guideline
should also consider evidence around
supportive measures to maintain SpO2 or
ventilation including: oxygen
supplementation (including humidified
oxygen); humidified high flow oxygen and
CPAP. The guideline should consider
indication for fluids and nutrition support,
as well as use of nasal suction and the
criteria for discharge from hospital.

The scope recommends that any
supportive treatments other than those
specified above will not be covered by the
guideline, however we considered
treatments outside of the scope where
evidence was available.
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Hypertonic saline

New evidence was identified around the
use of hypertonic saline. Seven studies
were identified that stated that hypertonic
saline was safe and effective to use in
regard to improving clinical severity scores,
reducing length of stay in hospital and
reducing the risk of hospitalisation. The
American Paediatric Guidelines (2019) also
recommends that hypertonic saline is safe
and effective to use, however 2 studies
were found which suggested that
hypertonic saline worsened episodes of
cough. There were 6 studies that
indicated hypertonic saline did not make a
difference to primary outcomes when the
heterogeneity of the evidence was fully
considered. Homogeneity is difficult to
achieve between these studies as the
population can differ in terms of age,
setting and severity of symptoms. The
method of administering treatment can
alter and other drugs can be given
alongside the hypertonic saline such as
salbutamol, nebulised adrenaline which
can skew the results. It is proposed that
there is not enough consistent high quality
evidence to suggest that nebulised
hypertonic saline should be used in the
management of bronchiolitis in infants and
therefore no impact on the
recommendation is expected. This area will
be considered again at the next
surveillance review.

Adrenaline

New evidence was identified that
suggested that adrenaline administered
alongside nebulised hypertonic saline
reduced length of hospital stay in infants
with acute bronchiolitis. It its proposed
that there is not enough evidence to
suggest that adrenaline should be used in
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the management of bronchiolitis in infants
and therefore no impact on the guideline is
expected.

Montelukast

New evidence was identified that
suggested the use of montelukast was
ineffective in the management of
bronchiolitis. This treatment is also not
licensed for use in bronchiolitis within the
UK. Therefore, no impact on the guideline
is expected.

Inhaled corticosteroids

New evidence was identified that
suggested there were no significant
benefits to using corticosteroids in the
management of bronchiolitis. In 1
systematic review there were
improvements in oxygen saturation levels
when corticosteroid therapy was
combined with adrenaline. However, it is
proposed that there is not enough
evidence to suggest that corticosteroids
should be used in the management of
bronchiolitis in infants and therefore no
impact on the guideline is expected.

Furosemide

New evidence was identified which
suggests there were no significant benefits
to using furosemide in the management of
bronchiolitis. It is noted that furosemide is
currently not licensed for use in infants
with bronchiolitis within the UK.
Therefore, no impact on the guideline is
expected.

Retrograde rhinopharangeal clearance

New evidence was identified which
suggests there were no significant benefits
to using retrograde rhinopharangeal
clearance in the management of
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bronchiolitis. Therefore no impact on the
guideline is expected.

Non-invasive ventilation

One systematic review was identified that
suggested limited significant benefits in
using non-invasive ventilation in the
management of bronchiolitis. Therefore,
no impact on the guideline is expected.

Nasal suctioning

No published evidence was identified to
suggest that there were any significant
benefits to using nasal suctioning in the
management of bronchiolitis. It is
recommended that this area is reviewed
after the publication of the ongoing study.
No impact on the guideline is expected.

Azithromycin

No published evidence was identified to
suggest that there were any significant
benefits to using azithromycin in the
management of bronchiolitis. It is
recommended that this area is reviewed
after the publication of the ongoing study.
No impact on the guideline is expected.

Magnesium sulfate

New evidence was identified that suggests
magnesium sulfate is considered safe and
effective with 1 study showing significant
reduction in length of hospital stay and 1
study showing improved respiratory
distress assessment score. One study
however suggested that the use of
magnesium sulfate alongside nebulised
hypertonic saline significantly increased
readmission rates. A Cochrane review is
ongoing looking at the effectiveness of
magnesium sulfate compared to other
treatments for bronchiolitis. It is noted
that magnesium sulfate is currently not

licensed for use in infants with
bronchiolitis within the UK.

It is proposed that this area is reconsidered
after the publication of the Cochrane
review and that there is currently not
enough evidence to warrant an update to
the guideline at this time. Therefore, no
impact on the guideline is expected.

Oxygen supplementation

Two topic experts suggested that HFOT
and nasal CPAP are being used more
frequently in the UK. New evidence was
identified that showed few significant
differences between these methods of
oxygen supplementation compared to
standard care, however 1 study did show
that escalation of care was significantly
lower in the HFOT group compared to
standard care and that over half of those
in the standard therapy group who had
treatment failure responded well to HFOT.

NG9 does not mention these procedures
in its guideline. Recommendations 1.1.10
and 1.4.4 recommend the use of oxygen
supplementation but do not give
suggestions on which method to use.

One topic expert also suggested that
oxygen levels should be reduced to less
than 90% when considering the use of
oxygen supplementation. The guideline
currently recommends giving oxygen
supplementation to children with
bronchiolitis if their oxygen saturation is
persistently less than 92%.

It is proposed that there is currently not
enough evidence to recommend the use of
HFOT or nasal CPAP, and similarly there is
not enough evidence to safely suggest
oxygen saturation levels should be
lessened to 90% when considering oxygen
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supplementation. Therefore no impact on
the recommendations is expected.

New evidence is unlikely to change guideline recommendations.

1.5 When to discharge

1.5.1 When deciding on the timing of discharge for children admitted to hospital, make sure
that the child:

e s clinically stable
e is taking adequate oral fluids
¢ has maintained oxygen saturation over 92% in air for 4 hours, including a period of sleep.

1.5.2 When deciding whether to discharge a child, take into account factors that might affect
a carer's ability to look after a child with bronchiolitis, for example:

social circumstances

the skill and confidence of the carer in looking after a child with bronchiolitis at home

confidence in being able to spot red flag symptoms (see recommendation 1.6.1)

distance to healthcare in case of deterioration.

1.5.3 Provide parents or carers with key safety information (see recommendation 1.6.1) when
the child is discharged.

Surveillance proposal
This section of the guideline should be updated.

. target oxygen saturation of >2=94%
2019 surveillance summary (n=308) or >90% (n=307). All infants
Levels of oxygen saturation received routine care. There was no
difference regarding time to cough
resolution between the 2 groups. There
were significant differences in terms of
time for discharge with the patients in the
lower oxygen saturation group being
discharged sooner than the higher oxygen

A multicentre, parallel-group, double blind
RCT (Cunningham et al., 2015) (n=615
infants aged 6 weeks to 12 months who
were in hospital with bronchiolitis)
compared 2 groups requiring either a
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saturation group. Reattendance numbers
were not significantly different between
the 2 groups. An economic analysis was
performed which suggested that overall
patient costs were reduced for the
modified group, however the reduction in
costs to the NHS were not statistically
significant. Adverse effects were lower in
the 90% group, however it was unclear if
this was statistically significant.

Intelligence gathering

Levels of oxygen saturation

One topic experts noted that there is
evidence to suggest that oxygen saturation
levels could be safely lowered to 90% at
discharge, as is stated by the American
Paediatric Guidelines (2019).

Early supported discharge

The Quality Standard QS122 on
Bronchiolitis in Children has a placeholder
statement regarding admission avoidance
and early supported discharge. It is noted
in the placeholder statement that further
guidance is needed on admission
avoidance and early supported discharge
of children with bronchiolitis.

However, NG9 already gives
recommendations on when to discharge a
child and to consider the home
environment of where they will be
discharged to. It also discusses the key
safety information to give to parents when
a child is discharged. It suggests that
bronchiolitis is self-limiting and that
children should not be admitted unless
they show some signs of issues such as
apnoea, oxygen saturation of less than
92%, inadequate oral fluid intake or
persisting severe respiratory distress.

Impact statement

Levels of oxygen saturation

New evidence was identified from 1 study
that suggested oxygen saturation levels
can be safely lowered from 94% in
children with bronchiolitis to 90% prior to
discharge and not cause any adverse
effects. Three topic experts also
suggested lowering required oxygen
saturation levels. The American Paediatric
Guidelines (2019) on Bronchiolitis have
already amended their recommendation to
state that oxygen levels can be lowered to
90% during treatment of bronchiolitis in
infants.

NG9 currently recommends when deciding
on the timing of discharge for children
admitted to hospital, make sure that the
child has maintained oxygen saturation
over 92% in air for 4 hours, including a
period of sleep.

It was originally proposed at consultation
for the surveillance proposal that there
was not enough evidence to safely amend
the required level of oxygen saturation
needed for discharge, however post
consultation this was reconsidered. The
original recommendation was based on
committee consensus supported by little
relevant evidence. Stakeholder comments
requested NICE revisit the evidence. On
reconsideration of the evidence identified
through surveillance it was felt that
lowering the threshold to 90% during
discharge could have resource implications
and there is now evidence directly related
to the safety and efficacy of oxygen
saturation levels in children with
bronchiolitis prior to discharge to propose
that the recommendation regarding
discharge is updated at this time. Itis
noted that the current evidence only

2019 surveillance of Bronchiolitis in Children — Consultation document 22 of 30


https://pediatrics.aappublications.org/content/pediatrics/early/2014/10/21/peds.2014-2742.full.pdf
https://pediatrics.aappublications.org/content/pediatrics/early/2014/10/21/peds.2014-2742.full.pdf
https://www.nice.org.uk/guidance/qs122
https://pediatrics.aappublications.org/content/pediatrics/early/2014/10/21/peds.2014-2742.full.pdf
https://pediatrics.aappublications.org/content/pediatrics/early/2014/10/21/peds.2014-2742.full.pdf

addresses children aged between 6 weeks
and 12 months and therefore further
evidence may be needed to address the
population outside of these age groups.

Early support discharge

A placeholder in the NICE quality standard
on Bronchiolitis in Children was identified.

NG9 gives numerous criteria around when
to refer children to emergency hospital

care, when to admit children to hospital
and when to discharge children who have
been admitted to hospital.

Despite this placeholder suggestion it is
proposed that NG9 currently gives
adequate information regarding early
support discharge of children with
bronchiolitis and therefore no impact on
the recommendation is expected.

New evidence identified that may change current recommendations.

1.6 Key safety information for looking after a child at home

1.6.1 Provide key safety information for parents and carers to take away for reference for

children who will be looked after at home. This should cover:

¢ how to recognise developing 'red flag' symptoms:

o worsening work of breathing (for example grunting, nasal flaring, marked chest

recession)

o fluid intake is 50-75% of normal or no wet nappy for 12 hours

o apnoea or cyanosis

o exhaustion (for example, not responding normally to social cues, wakes only with

prolonged stimulation).

o that people should not smoke in the child's home because it increases the risk of more

severe symptoms in bronchiolitis

¢ how to get immediate help from an appropriate professional if any red flag symptoms

develop

e arrangements for follow-up if necessary.

Surveillance proposal

No new information was identified at any surveillance review.
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Editorial amendments

During surveillance of the guideline we identified the following points in the guideline that
should be amended.

e Recommendation 1.1.6: It is suggested that a line is added at the end of this

recommendation to ensure that clinicians consider Sepsis as an alternative diagnosis.

The proposed amendment would be as follows:
Consider a diagnosis of pneumonia if the child has:
e high fever (over 39°C) and/or
o persistently focal crackles.

See also the NICE guideline on Sepsis and risk stratification tools for sepsis in under 5s

e Recommendation 1.2.3: It is suggested that this wording in this recommendation

regarding referring children to hospital is amended to ensure that the list of risk

factors is not considered exhaustive:

When deciding whether to refer a child with bronchiolitis to secondary care, take account of

the-fellewing any known risk factors for more severe bronchiolitis such as:
e chronic lung disease (including bronchopulmonary dysplasia)

¢ haemodynamically significant congenital heart disease

e age in young infants (under 3 months)

e premature birth, particularly under 32 weeks

e neuromuscular disorders

¢ immunodeficiency.

e Recommendation 1.3.3: It is suggested that this wording in this recommendation

regarding admitting children to hospital is amended to ensure that the list of risk

factors is not considered exhaustive:

When deciding whether to admit a child with bronchiolitis, take account of thefellewing-any
known risk factors for more severe bronchiolitis such as:
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e chronic lung disease (including bronchopulmonary dysplasia)
¢ haemodynamically significant congenital heart disease

e age in young infants (under 3 months)

e premature birth, particularly under 32 weeks

e neuromuscular disorders

e immunodeficiency.

Research recommendations

What is the clinical and cost effectiveness of oxygen saturation (SpO2) measurement in
primary care in children with bronchiolitis?

Summary of findings

No new evidence relevant to the research recommendation was found and no ongoing
studies were identified.

In children with bronchiolitis can paediatric early warning score (PEWS) predict
deterioration?

Summary of findings

No new evidence relevant to the research recommendation was found and no ongoing
studies were identified.

What is the efficacy of combined bronchodilator and corticosteroid therapy?

Summary of findings

No new evidence relevant to the research recommendation was found and no ongoing
studies were identified.
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What is the clinical and cost effectiveness of high-flow humidified oxygen versus standard
supplemental oxygen?
Summary of findings

The new evidence shows that HFOT can be effective at lowering escalation of care,
improving failure of treatment scores and rescuing those who have been on standard
treatment and failed to respond well.

What is the clinical and cost effectiveness of suction to remove secretions from the upper
respiratory tract compared with minimal handling?

Summary of findings

No new evidence relevant to the research recommendation was found. An ongoing study
looking at nasal suctioning via a standardised nasal aspiration ZoLi device compared to
standard care is currently still recruiting.

In children with bronchiolitis what features predict progressive recovery?

Summary of findings

No new evidence relevant to the research recommendation was found and no ongoing
studies were identified.

What is the effectiveness of chest physiotherapy in children with bronchiolitis and
impending respiratory failure?

Summary of findings

One NIHR signal confirmed that chest physiotherapy for acute bronchiolitis in children under
2 has no benefits and may be harmful.

What is the efficacy of montelukast in the treatment of acute bronchiolitis in infants and
children?

2019 surveillance of Bronchiolitis in Children — Consultation document 26 of 30


https://clinicaltrials.gov/ct2/show/NCT03361371
https://discover.dc.nihr.ac.uk/content/signal-000235/chest-physiotherapy-for-acute-bronchiolitis-is-ineffective-and-may-be-harmful

Summary of findings

Two studies compared montelukast with a placebo or no treatment in infants with
bronchiolitis. One Cochrane review and 1 RCT showed no significant differences between
the intervention and control groups. Montelukast is not licensed for use in bronchiolitis
within the UK.

What is the efficacy of heliox?

Summary of findings

No new evidence relevant to the research recommendation was found and no ongoing
studies were identified.

References

Alansari, K., Sayyed, R., Davidson, B. L., Al, J. S., & Ghadier, M. (2017). IV Magnesium Sulfate
for Bronchiolitis: A Randomized Trial. Chest, 152(1), 113-119.
https://doi.org/10.1016/j.chest.2017.03.002

Alarcon-Andrade, G., & Cifuentes, L. (2018a). Do inhaled corticosteroids have a role for
bronchiolitis?. Medwave, 18(2), e7183. https://doi.org/10.5867/medwave.2018.02.7182

Alarcon-Andrade, G., & Cifuentes, L. (2018b). Should systemic corticosteroids be used for
bronchiolitis?. Medwave, 18(3), e7207. https://doi.org/10.5867/medwave.2018.03.7206

Angoulvant, F., Bellettre, X., Milcent, K., Teglas, J.-P., Claudet, |, Le, G. C. G,, ... Efficacy, of
3% H.S.in A. V. B. (GUERANDE) S. G. (2017). Effect of Nebulized Hypertonic Saline
Treatment in Emergency Departments on the Hospitalization Rate for Acute
Bronchiolitis: A Randomized Clinical Trial. JAMA Pediatrics, 171(8), e171333.
https://doi.org/10.1001/jamapediatrics.2017.1333

Bakalovic, G., Dzinovic, A., Baljic, R., Dizdar, S., & Selimovic, A. (2015). Epidemiological
Features of Bronchiolitis in the Pediatric Clinic of Clinical center of Sarajevo University.
Materia Socio-Medica, 27(3), 154-157. https://doi.org/10.5455/msm.2015.27.154-157

Bueno, C. M, Olivares, O. J., Notario, M. C,, Ruperez, L. M., Fernandez, R. A., Patino, H. O., &
Calvo, R. C. (2014). High flow therapy versus hypertonic saline in bronchiolitis:
randomised controlled trial. Archives of Disease in Childhood, 99(6), 511-515.
https://doi.org/10.1136/archdischild-2013-305443

Chen, Y.-J., Lee, W.-L., Wang, C.-M., & Chou, H.-H. (2014). Nebulized hypertonic saline
treatment reduces both rate and duration of hospitalization for acute bronchiolitis in
infants: an updated meta-analysis. Pediatrics and Neonatology, 55(6), 431-438.
https://doi.org/10.1016/j.pedneo.2013.09.013

Combret, Y., Prieur, G, Le, R. P., & Medrinal, C. (2017). Non-invasive ventilation improves
respiratory distress in children with acute viral bronchiolitis: A systematic review.
Minerva Anestesiologica, 83(6), 624-637. https://doi.org/10.23736/s0375-
9393.17.11708-6

2019 surveillance of Bronchiolitis in Children — Consultation document 27 of 30



Cunningham, S., Rodriguez, A., Boyd, K. A., Mclntosh, E., Lewis, S. C., BIDS, C. G., & Murray,
CP.CSMGCMMMSTSTHMJEB.B.JP.JAT W.C. (2015).
Bronchiolitis of Infancy Discharge Study (BIDS): a multicentre, parallel-group, double-
blind, randomised controlled, equivalence trial with economic evaluation. Health
Technology Assessment (Winchester, England), 19(71), i-172.
https://doi.org/10.3310/hta19710

Everard, M. L., Hind, D., Ugonna, K., Freeman, J., Bradburn, M., Dixon, S., ... Cross, E. (2015).
Saline in acute bronchiolitis RCT and economic evaluation: hypertonic saline in acute
bronchiolitis - randomised controlled trial and systematic review. Health Technology
Assessment (Winchester, England), 19(66), 1-130. https://doi.org/10.3310/hta19660

Flores-Gonzalez, J. C., Matamala-Morillo, M. A., Rodriguez-Campoy, P., Perez-Guerrero, J. J,,
Serrano-Moyano, B., Comino-Vazquez, P., ... Bronchiolitis, of C. S. group (BronCaSs).
(2015). Epinephrine Improves the Efficacy of Nebulized Hypertonic Saline in Moderate
Bronchiolitis: A Randomised Clinical Trial. PloS One, 10(11), e0142847.
https://doi.org/10.1371/journal.pone.0142847

Flores, P., Mendes, A. L., & Neto, A. S. (2016). A randomized trial of nebulized 3% hypertonic
saline with salbutamol in the treatment of acute bronchiolitis in hospitalized infants.
Pediatric Pulmonology, 51(4), 418-425. https://doi.org/10.1002/ppul.23306

Franklin, D., Babl, F. E., Schlapbach, L. J., Oakley, E., Craig, S., Neutze, J., ... Schibler, A. (2018).
A Randomized Trial of High-Flow Oxygen Therapy in Infants with Bronchiolitis. The New
England Journal of Medicine, 378(12), 1121-1131.
https://doi.org/10.1056/nejmoal714855

Gomes, G. R,, Calvete, F. P., Rosito, G. F., & Donadio, M. V. (2016). Rhinopharyngeal
Retrograde Clearance Induces Less Respiratory Effort and Fewer Adverse Effects in
Comparison With Nasopharyngeal Aspiration in Infants With Acute Viral Bronchiolitis.
Respiratory Care, 61(12), 1613-1619.

Green, C. A, Yeates, D., Goldacre, A, Sande, C,, Parslow, R. C., McShane, P, ... Goldacre, M. J.
(2016). Admission to hospital for bronchiolitis in England: trends over five decades,
geographical variation and association with perinatal characteristics and subsequent
asthma. Archives of Disease in Childhood, 101(2), 140-146.
https://doi.org/10.1136/archdischild-2015-308723

Hasegawa, K., Pate, B. M., Mansbach, J. M., Macias, C. G,, Fisher, E. S., Piedra, P. A, ...
Camargo, C. A. (2015). Risk factors for requiring intensive care among children admitted
to ward with bronchiolitis. Academic Pediatrics, 15(1), 77-81.
https://doi.org/10.1016/j.acap.2014.06.008

Heikkila, P., Renko, M., & Korppi, M. (2018). Hypertonic saline inhalations in bronchiolitis-A
cumulative meta-analysis. Pediatric Pulmonology, 53(2), 233-242.
https://doi.org/10.1002/ppul.23928

Jat, K. R,, & Mathew, J. L. (2019). Continuous positive airway pressure (CPAP) for acute
bronchiolitis in children. The Cochrane Database of Systematic Reviews, 1, cd010473.
https://doi.org/10.1002/14651858.cd010473.pub3

Kan, R.-X., Zhang, C.-L.,, Zhen, Q., & Chen, J. (2016). Magnesium sulfate micro air pump
suction for bronchiolitis treatment in infants under two years old. European Review for
Medical and Pharmacological Sciences, 20(6), 1180-1184.

Kepreotes, E., Whitehead, B., Attia, J., Oldmeadow, C., Collison, A., Searles, A., ... Mattes, J.
(2017). High-flow warm humidified oxygen versus standard low-flow nasal cannula

2019 surveillance of Bronchiolitis in Children — Consultation document 28 of 30



oxygen for moderate bronchiolitis (HFWHO RCT): an open, phase 4, randomised
controlled trial. Lancet (London, England), 389(10072), 930-939.
https://doi.org/10.1016/s0140-6736(17)30061-2

Kose, S., Sehriyaroglu, A., Esen, F., Ozdemir, A., Kardas, Z., Altug, U., ... Kose, M. (2016).
Comparing the Efficacy of 7%, 3% and 0.9% Saline in Moderate to Severe Bronchiolitis
in Infants. Balkan Medical Journal, 33(2), 193-197.
https://doi.org/10.5152/balkanmedj.2016.16840

Kua, K. P, & Lee, S. W. H. (2017). Systematic Review and Meta-Analysis of the Efficacy and
Safety of Combined Epinephrine and Corticosteroid Therapy for Acute Bronchiolitis in
Infants. Frontiers in Pharmacology, 8, 396. https://doi.org/10.3389/fphar.2017.00396

Liu, F., Ouyang, J., Sharma, A. N,, Liu, S., Yang, B., Xiong, W., & Xu, R. (2015). Leukotriene
inhibitors for bronchiolitis in infants and young children. The Cochrane Database of
Systematic Reviews, (3), cd010636. https://doi.org/10.1002/14651858.cd010636.pub2

Maguire, C., Cantrill, H., Hind, D., Bradburn, M., & Everard, M. L. (2015). Hypertonic saline
(HS) for acute bronchiolitis: Systematic review and meta-analysis. BMC Pulmonary
Medicine, 15, 148. https://doi.org/10.1186/s12890-015-0140-x

McCulloh, R., Koster, M., Ralston, S., Johnson, M., Hill, V., Koehn, K., ... Alverson, B. (2015).
Use of Intermittent vs Continuous Pulse Oximetry for Nonhypoxemic Infants and Young
Children Hospitalized for Bronchiolitis: A Randomized Clinical Trial. JAMA Pediatrics,
169(10), 898-904. https://doi.org/10.1001/jamapediatrics.2015.1746

Modaresi, M. R., Faghihinia, J., Kelishadi, R., Reisi, M., Mirlohi, S., Pajhang, F., & Sadeghian, M.
(2015). Nebulized Magnesium Sulfate in Acute Bronchiolitis: A Randomized Controlled
Trial. Indian Journal of Pediatrics, 82(9), 794-798. https://doi.org/10.1007/s12098-015-
1729-z

Morikawa, Y., Miura, M., Furuhata, M. Y., Morino, S., Omori, T., Otsuka, M,, ... Tokyo, P. C. R.
N. (2018). Nebulized hypertonic saline in infants hospitalized with moderately severe
bronchiolitis due to RSV infection: A multicenter randomized controlled trial. Pediatric
Pulmonology, 53(3), 358-365. https://doi.org/10.1002/ppul.23945

No Author Provided. (2018). Comparative study of 3% hypertonic saline nebulisation versus
0.9% normal saline nebulisation for treating acute bronchiolitis. Journal of Clinical and
Diagnostic Research, 12(6), SCO5-SC08.
https://doi.org/10.7860/jcdr/2018/34766.115%94

Ratajczyk-Pekrul, K., Gonerko, P., & Peregud-Pogorzelski, J. (2016). The clinical use of
hypertonic saline/salbutamol in treatment of bronchiolitis. Pediatria Polska, 91(4), 301-
307. https://doi.org/10.1016/j.pep0.2016.04.006

Silver, A. H., Esteban-Cruciani, N., Azzarone, G., Douglas, L. C., Lee, D. S., Liewehr, S., ...
O’Connor, K. (2015). 3% Hypertonic Saline Versus Normal Saline in Inpatient
Bronchiolitis: A Randomized Controlled Trial. Pediatrics, 136(6), 1036-1043.
https://doi.org/10.1542/peds.2015-1037

Tahan, F., Celik, S., & Eke, G. H. (2015). Effect of montelukast on clinical score and cytokine
levels of infants for clinically diagnosed acute bronchiolitis. Allergologia et
Immunopathologia, 43(4), 376-382. https://doi.org/10.1016/j.aller.2014.06.008

Teunissen, J., Hochs, A. H. J., Vaessen-Verberne, A., Boehmer, A. L. M., Smeets, C. C. J. M,,
Brackel, H., ... Loza, B. F. (2014). The effect of 3% and 6% hypertonic saline in viral
bronchiolitis: a randomised controlled trial. The European Respiratory Journal, 44(4), 913-

2019 surveillance of Bronchiolitis in Children — Consultation document 29 of 30



921. https://doi.org/10.1183/09031936.00159613

Uysalol, M., Haslak, F., Ozunal, Z. G., Vehid, H., & Uzel, N. (2017). Rational drug use for acute
bronchiolitis in emergency care. The Turkish Journal of Pediatrics, 59(2), 155-161.
https://doi.org/10.24953/turkjped.2017.02.007

Williamson, K., Bredin, G., Avarello, J., & Gangadharan, S. (2018). A Randomized Controlled
Trial of a Single Dose Furosemide to Improve Respiratory Distress in Moderate to
Severe Bronchiolitis. The Journal of Emergency Medicine, 54(1), 40-46.
https://doi.org/10.1016/j.jemermed.2017.08.099

Zhang, L., Gunther, C. B., Franco, O. S., & Klassen, T. P. (2018). Impact of hypertonic saline on
hospitalization rate in infants with acute bronchiolitis: A meta-analysis. Pediatric
Pulmonology, 53(8), 1089-1095. https://doi.org/10.1002/ppul.24066

Zhang, L., Mendoza-Sassi, R. A,, Klassen, T. P., & Wainwright, C. (2015). Nebulized Hypertonic
Saline for Acute Bronchiolitis: A Systematic Review. Pediatrics, 136(4), 687-701.
https://doi.org/10.1542/peds.2015-1914

Zhang, L., Mendoza-Sassi, R. A., Wainwright, C., & Klassen, T. P. (2017). Nebulised hypertonic
saline solution for acute bronchiolitis in infants. The Cochrane Database of Systematic
Reviews, 12, cd006458. https://doi.org/10.1002/14651858.cd006458.pub4

© NICE 2019. All rights reserved. Subject to Notice of rights.

2019 surveillance of Bronchiolitis in Children — Consultation document 30 of 30


https://www.nice.org.uk/terms-and-conditions#notice-of-rights

