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Welcome to the latest issue of Child Health Research Review.

This issue has a respiratory focus and we welcome two guest experts A/Prof Cass Byrnes (Paediatric Respiratory
Specialist at Starship Children’s Hospital) and Dr Alana Ainsworth (Starship Foundation Paediatric Respiratory Fellow)
who have kindly selected the studies for review and provided us with their clinical insights.
A/Prof Byrnes writes: This issue focuses on two areas where effective therapy has been elusive: acute bronchiolitis presenting to hospital, and recurrent preschool wheeze in the community. For both bronchiolitis and early childhood wheeze,
most of the treatments trialled have been extrapolated from medications shown to be effective in older children with asthma.
To date the management of bronchiolitis remains supportive care (see guidelines on last page), although we review
some additional trials of acute therapies here. It is not surprising that treatment is repeatedly investigated given the
numbers affected: 1 in 3 infants will develop bronchiolitis and 2–3% will require hospitalisation in their first year of life in
NZ. Early childhood wheeze and its management also continues to be an area of intense research. There are frequently
contradictory findings between studies because of the heterogeneity of the populations enrolled. Some studies include
all wheezy episodes, while others try to narrow treatment trials to a more focussed group such as recurrent, persistent
wheeze or wheeze in children with risk factors for possible later development of asthma. Differing age ranges are also
chosen, so those that enrol from 6 months to 5 years capture bronchiolitis, preschool wheeze (made up of different
phenotypes) and early asthma while others just target preschool wheeze which is defined here as 2–5 years of age.
There are also varying inclusion criteria used: +/- prematurity, +/- co-morbidities etc. Yet we do know that preschool
wheeze is common and young children have the highest rate of asthma hospitalisations in NZ with 14 admissions per
1000 in 1- to 4-year-olds. It is also recognised that this early respiratory disease contributes to respiratory ill health later
in life in terms of failure to attain maximal lung function and/or an association with later diagnoses of chronic obstructive
pulmonary disease, bronchiectasis or asthma. Therefore clinicians are keen to find effective management or prevention
strategies, and this is reflected in the number of studies recently undertaken and reviewed here.
We hope you find the selected studies interesting, and look forward to receiving any feedback you may have.
Kind regards,
Dr Chris Tofield
Medical Advisor, Research Review
christofield@researchreview.co.nz

Preschool respiratory hospital admissions following infant
bronchiolitis
Authors: Skirrow H et al.
Summary: This study from England estimated the risk of respiratory hospital admission in children aged <5 years
who had previously been admitted with bronchiolitis as infants. They retrospectively reviewed a birth cohort of 613,377
infants born between April 2007 and March 2008, and identified 16,288 (2.7%) infants who had at least one admission
with bronchiolitis in their first year of life. Of these, 21.7% were hospitalised for asthma, wheezing, lower or upper
respiratory tract infections by 5 years of age. Of the children who did not have an admission for bronchiolitis as an
infant, only 7.6% were admitted with a respiratory illness before the age of 5 years. Infants who were admitted with
bronchiolitis were more likely to be male, reside in deprived areas, be born prematurely or have a comorbid condition.
However, children who had an infant bronchiolitis admission still had more subsequent respiratory admissions even
after adjusting for these risk factors.
Comment: This large national study showed that nearly 22% of infants admitted with bronchiolitis compared
to 8% with no admission required hospitalisation for a respiratory illness in the next 1–5 years. The strongest
association was for later admissions with asthma or wheeze (4- to 5-fold risk), but an association was also present
for admissions with upper and lower respiratory tract infections. In those with co-morbidities or prematurity the
relationship between early and later respiratory admissions was even stronger. The authors included all who had
at least one admission before the age of 1 year, although the relationship may have been stronger again if they
had looked at those with more than 1 admission. The authors estimated that this accounted for 2300 additional
respiratory admissions attributable to a prior bronchiolitis illness. Clinicians may be more inclined to admit a child
who has had a previous admission than one that has not so this may be an overestimate. However, it does suggest
that the prevention of an admission for bronchiolitis has a greater cost-effectiveness than just preventing that
single episode. With the intense research into bronchiolitis prevention strategies, especially respiratory syncytial
virus vaccination for either mother in pregnancy or the infant, the potential impact and cost-effectiveness should
take into account the prevention of later admissions.
Reference: Arch Dis Child 2019; published online Mar 6
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Oral prednisolone in preschool children with
virus-associated wheeze
Authors: Foster S et al.
Summary: This randomised, double-blind study investigated the efficacy of oral steroids
in the management of acute episodic wheeze in preschool children. 605 children aged
24–72 months who presented with viral-associated wheeze to the paediatric ED of
Princess Margaret Hospital in Perth, Australia in 2012–2015 were randomised to receive
oral prednisolone 1mg/kg or placebo for 3 days. The median length of stay in the ED
until ready for discharge (primary outcome) was shorter in prednisolone than placebo
recipients (370 vs 540 min; p=0.0227); this difference remained significant after
adjustment for age, history of atopy and baseline severity score. No serious adverse
events were reported.
Comment: This study was planned to demonstrate placebo non-inferiority but
described a reduction in length of stay from approximately 9h to 6h using oral
prednisolone over placebo in this preschool group with acute wheeze. It was found
to be more effective in certain subgroups: those with severe wheeze, a previous
diagnosis of asthma, and/or who had used beta-agonists prior to admission. There
was no difference in viral vs no viral infection or between infections with virus types.
There was no difference in beta-agonist use during hospitalisation and no difference
in subsequent re-presentation to hospital or to general practice, or to an asthma
diagnosis over the next 3 months. This contradicts other studies which found no
differences between length of stay or other parameters when using prednisolone
and placebo. There is certainly no evidence that oral corticosteroids are an effective
treatment for those children managed at home. An interesting analysis within this
study showed there was no difference in the children that stayed less than 4 hours
in the ED, but prednisolone became more efficacious as length of stay increased with
the divergence occurring at about 3.5 hours. Possibly this study was positive because
it excluded children <2 years of age (therefore excluding children with bronchiolitis),
and included only those with moderate to severe wheeze based on a symptom score.
The limitations were that this was conducted in a single centre and enrollments
required a familiarity with the chosen pulmonary symptom score which had been
devised for assessment in older children. This meant that in a busy unit the enrollment
period was somewhat protracted.
Reference: Lancet Respir Med 2018;6(2):97-106
Abstract

Overweight/obesity status in preschool
children associates with worse asthma
but robust improvement on inhaled
corticosteroids
Authors: Lang J et al.
Summary: Obesity has been linked to worse asthma control and poorer ICS
response in adults and older children. This study used information collected from
three large multicentre trials in the US to assess the response of preschool children
to ICS. They randomised 736 children aged 2–5 years with mild persistent asthma
or recurrent wheezing to receive daily ICS, intermittent ICS or daily placebo. They
then compared the children with a normal weight (BMI: 10th–84th percentile, 67%
of children) to those who were overweight (BMI: ≥85th percentile, 33% of children)
looking at their annual number of symptom days and exacerbations. Overweight
children not taking ICS had more asthma symptom days (90.7 vs 53.2; p=0.020)
and more exacerbations (1.4 vs 0.8; p=0.009) than overweight children taking ICS.
For children taking ICS (daily or intermittent), there was no significant difference in
asthma symptom days or exacerbations between overweight and normal weight
children.
Comment: Childhood obesity is a major health problem which is increasing
in NZ and is associated with a number of health issues, asthma being one of
them. In addition, older children and adults with asthma and overweight have
more exacerbations, more hospitalisations, lower lung function and are less
responsive to ICS than those not overweight. In children <5 years of age, one
study showed that overweight children had more than twice the odds of a repeat
ED assessment for asthma following discharge. In this study, both overweight
and normal weight preschool children with ‘asthma’ had more exacerbations
when on placebo compared to ICS, but the groups had the same number of
exacerbations when on ICS. Therefore the difference or the reduction in the
number of asthmatic episodes was greater in the overweight group suggesting
that, unlike in the older age groups, ICS is effective in preschool children with
asthma who are overweight. This study had good numbers (having combined the
results of three studies) so the finding is likely to be robust.
Reference: J Allergy Clin Immunol 2018;141(4):1459-67
Abstract

Proudly made
Helps support little ones’ immune systems
for our little
1-4

New Zealanders

Formulated with zinc, iron, vitamin
A and D to support a healthy immune system1-4
Contains both probiotic DR10™ and prebiotics.*
Developed by NZ scientists and produced in NZ with
the support of 10,000 Fonterra farming families

References: 1.EFSA. (2009). Scientific Opinion Zinc. EFSA Journal, 7(9), 1229. 2.EFSA. (2009). Scientific Opinion Iron. EFSA Journal, 7(9), 1215. 3.EFSA. (2009). Scientific Opinion
Vitamin A. EFSA Journal, 7(9), 1221. 4.EFSA. (2009). Scientific Opinion Vitamin D. EFSA Journal, 8(2), 1468. *Contains unique probiotic Bifidobacterium lactis HN019 DR10™ strain and
prebiotic oligosaccharides.
Anmum Fonterra Co-operative Group, 109 Fanshawe St, Auckland, 1010. For Healthcare Professionals Only. RITM0205991. ANM00053.

BREAST IS BEST. Breast feeding is the best way to feed a baby. If a mother cannot or chooses not to breastfeed, the only safe alternative is infant formula. Professional advice should be
sought before introducing infant formula. Introducing even partial bottle feeding can negatively affect breastfeeding. Infant formula should only be used as directed. Correct preparation of
formula is important to the health of the infant.

www.researchreview.co.nz

a

publication
2

Child Health Research Review
ASTHMA IN CHILDREN:

ACTION HEROES
WANTED

Day-care center attendance and risk of asthma
Authors: Sangrador C & Blanco A
Summary: This systematic review evaluated whether attending daycare is a risk factor
or protector for the development of recurrent wheeze or asthma. A search of PubMed,
Cinhal, Cuiden and Scopus identified 9 cohort studies and 9 cross-sectional studies
that compared children aged 0–3 years who attended daycare centres with those cared
for at home. Overall 80,135 children were included in the studies but not all children
contributed to all outcomes. Daycare attendance was found to be associated with an
increased risk of early recurrent wheezing (adjusted OR, 1.87) and an increased risk
of asthma before the age of six (adjusted OR, 1.59). There was no association with an
increased risk of asthma after the age of six.
Comment: This review combined the findings of a number of studies across
several countries looking only at daycare assessments though each of the studies
had looked at multiple triggers to having wheezy episodes and/or an asthma
diagnosis at an early age. This increased risk of wheeze or asthma associated
with daycare attendance is significant when considering the number of children
‘exposed’ to this trigger – potentially accounting for 47% and 37% of wheezy
episodes or asthma diagnoses prior to the age of 6 years, respectively. One
explanation is that daycare leads to early exposure to respiratory infections driving
a Th1 phenotype rather than a Th2 phenotype more usually associated with the
classic atopic asthma sequence. This review combined heterogeneous groups but
having collated the findings through several studies the signal seems robust. The
diagnosis of asthma at less than 6 years of age is difficult and likely to be made up
of children with differing wheeze phenotypes as well as those truly evolving asthma.
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Reference: Allergol Immunopathol (Madr) 2018;46(6):578-84
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Combined impact of healthy lifestyle factors
on risk of asthma, rhinoconjunctivitis and
eczema in school children
Authors: Morales E et al.
Summary: These investigators used data from the ISAAC phase III study to develop
a Healthy Lifestyle Index (HLI) to examine the combined impact of modifiable lifestyle
factors on asthma, rhinoconjunctivitis and eczema in schoolchildren. The HLI combined
five factors: no parental smoking, child’s adherence to Mediterranean diet, child’s
healthy BMI, high physical activity and non-sedentary behaviour. Data were analysed
for 70,795 children aged 6–7 years in 19 countries who completed a questionnaire
on asthma symptoms, rhinoconjunctivitis, eczema, and lifestyle factors. Each additional
healthy lifestyle factor was associated with a reduced risk of current wheeze (OR, 0.87),
asthma ever (OR, 0.89), current symptoms of rhinoconjunctivitis (OR, 0.95) and current
symptoms of eczema (OR, 0.92).
Comment: The authors dichotomised their HLI results so each ‘healthy living’
parameter scored 0 or 1 and the final analysis compared those that had most
or all of the parameters against those that had none or one. The associated risk
reduction was the strongest for the current symptoms of asthma, but present also
for rhinoconjunctivitis and eczema. There was a risk reduction for ‘asthma ever’
but no association with changes in the reported prevalence of ‘hayfever ever’ or
‘eczema ever’. Using population attributable risk fractions, if children, or rather their
families, adopted 4–5 of these healthy lifestyle factors there could be reductions
of 20% in current wheeze, 16% in asthma ever, 6% in current symptoms of
rhinoconjunctivitis and 5% in current symptoms of eczema. This was most apparent
in Western Europe and Latin America and from regions with upper-middle incomes
and with higher gross national index. The study was dependent on dichotomising
and simplifying the results (e.g. simplified food list for the Mediterranean diet), on
self-report, and could only assess results from responders. Each of the international
centres that contributed to this study had to have included >1000 children with a
response rate of higher than 60%. The authors are careful to point out that this is an
association – not causal. This is an interesting paper that demonstrates that having
a healthy lifestyle could reduce the risk of early childhood atopic disease. Parents
often ask about how they can prevent their children inheriting atopic disease and
this information is certainly worth promoting particularly to pregnant women and
families with young children as a way of reducing their risk.
Reference: Thorax 2019;74:531-38
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Daily inhaled corticosteroids or montelukast for
preschoolers with asthma or recurrent wheezing
Authors: Castro-Rodriguez J et al.
Summary: This systematic review compared the efficacy of daily ICS versus leukotriene
receptor antagonists (LTRA) in over 3000 preschoolers with recurrent wheeze or asthma.
Six randomised, controlled trials published by December 2017 were included. No outcomes
were reported similarly in the studies, which prevented a meta-analysis of the data being
performed. Therefore a narrative synthesis of outcomes was reported. For effect on daily
asthma symptoms, one trial at low risk of bias favoured ICS, whereas one at high risk of
bias favoured LTRA, and two other trials showed no apparent difference. ICS appeared to
be more effective at reducing exacerbations as one trial favoured ICS and no differences
were observed in another. The trial concluded that daily ICS appears to be more effective for
improving symptom control and decreasing exacerbations than LTRA in preschoolers with
asthma or recurrent wheezing.
Comment: There was significant heterogeneity of the studies including the wheezy
infants’ inclusion criteria, with some including mild wheeze, differing age ranges, different
outcomes measured and different duration of trials (2 each of 3-month, 6-month or
12-month durations). Overall ICS was better than LTRA at reducing recurrent wheezing
episodes, and controlling symptoms. ICS was better than placebo in two trials, while LTRA
showed no difference from placebo. There was the same number of adverse events in
the groups, and no difference in growth velocity. Some of the studies here also reported
variability in terms of which pattern of symptoms showed drug response. Again this study
would suggest that the trial of ICS should be offered to a more focussed group with risk
factors for likely later development of asthma where they are more likely to be effective.
Reference: Pediatr Pulmonol 2018;53(12):1670-77
Abstract
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Matched cohort study of therapeutic
strategies to prevent preschool wheezing/
asthma attacks
Authors: Grigg J et al.
Summary: This historical matched cohort study from the UK used data from
the Optimum Patient Care Research Database to compare the effectiveness of
ICS or leukotriene receptor antagonists (LTRA) when added to short-acting betaagonist (SABA) therapy for prevention of wheeze or asthma attacks in preschool
children with recurrent wheeze. 6245 preschool children (aged 1–5 years) with
recurrent wheeze who had an ICS or LTRA added to SABA therapy were matched
with children who continued with SABA therapy only. During the following year,
there were no significant differences in the odds of a wheezing/asthma attack
in children taking ICS + SABA vs SABA alone, or LTRA + SABA vs SABA alone.
Comment: Overall there were no differences between ICS + SABA or LTRA
+ SABA groups for wheezy episodes in the following year, and there were
also no differences between each of these groups for wheezy episodes when
compared to the children that stayed on a SABA only. Given the researchers
enrolled all children characterised only by having wheeze and being prescribed
at least a SABA it was a heterogeneous mix of wheezy phenotypes. The
researchers were looking only at prescription data and therefore could not
differentiate between continuous versus intermittent courses of medication,
and could not assess adherence. As the researchers were operating off
primary care records, they may not have captured all the secondary/hospital
presentations. While the groups were large to begin with (11,359 in the ICS
+ SABA group and 335 in the montelukast + SABA group), the matching
initially against the SABA-only group brought this down to 990 and 259,
respectively, with a further reduction when the ICS versus montelukast
groups were matched to 104 in each group in the final comparison. Also
72 (69%) of those in the LTRA cohort ended up being prescribed ICS, and 8
(8%) in the ICS cohort ended up being prescribed LTRA during the outcome
year. This group had previously described in older children (5–11 years)
with asthma that the use of ultra-fine particles of ICS as opposed to fine
particles (as is usually used in NZ; includes budesonide, beclomethasone and
fluticasone propionate) were more effective. However, this was not the case in
this younger age group with no difference in wheezy episodes between those
prescribed ultra-fine or fine particle ICS. This study suggests that across the
board there is no effective asthma medication for all preschool wheeze. In
fact all groups had a reduction of wheeze episodes from the baseline year to
the outcome year meaning the most significant improvement was achieved
by time and growth. Despite there being no difference between the groups,
we do not know if there is any attenuation of later poorer lung function or
respiratory outcomes.
Reference: J Asthma Allergy 2018;11:309-21
Abstract

Independent commentary by Dr Alana Ainsworth
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Independent commentary by Associate Professor
Cass Byrnes
Cass is a researcher and teacher in the Paediatric
Department at the School of Medicine, University of
Auckland. Her main research interests are in the
prevention of poor respiratory outcomes from early
childhood infections, and prevention of disease progression in Bronchiectasis
and Cystic Fibrosis. She is also a Paediatric Respiratory Specialist at
Starship Children’s Health and is part of the national outreach programme.
She is a member of the editorial board of the New Zealand Formulary
for Children, Chair of the Cystic Fibrosis Child and Youth Network
(Paediatric Society of New Zealand), and on advisory panels for Cystic
Fibrosis New Zealand (www.cfnz.org.nz) and the Bronchiectasis Foundation
(www.bronchiectasisfoundation.org.nz).
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Intravenous magnesium sulfate for acute wheezing in young
children
Authors: Pruikkonen H et al.
Summary: This Finnish study investigated the efficacy of IV magnesium sulphate in children with acute severe virusinduced wheezing. 61 preschool children (aged 6 months to 4 years) with severe wheezing due to a viral respiratory
infection were randomised in a double-blind design to receive an infusion of magnesium sulphate (40 mg/kg) or sodium
chloride 0.9% (placebo) over 20 minutes. The mean decrease in the severity of wheezing from baseline to 6h after
treatment (measured using the Respiratory Distress Assessment Instrument) was 4.7 in the magnesium sulphate group
and 4.2 in the placebo group (p=NS).
Reference: Eur Respir J 2018;51(2):1701579
Abstract

IV magnesium sulfate for bronchiolitis
Authors: Alansari K et al.
Summary: This study investigated the impact of IV magnesium sulphate on time to discharge in infants with
bronchiolitis when added to supportive care.162 infants (<18 months of age) with moderate to severe bronchiolitis
were randomised to receive IV magnesium sulphate 100 mg/kg or placebo. Patients also received bronchodilators,
nebulised hypertonic saline and 5 days of dexamethasone if there was eczema and/or a family history of asthma.
The mean time until medical readiness for discharge was 24.1h in the magnesium sulphate group compared with
25.3h in the placebo group. 15 patients (19.5%) in the magnesium group compared with only 5 (6.2%) in the placebo
group were readmitted within 2 weeks (p=0.016).
Reference: Chest 2017;152(1):113-19
Abstract
Comment: These two studies follow a meta-analysis showing that IV magnesium is effective over placebo in
treating asthma episodes in older children. The first continues the search for effective medication for acute wheezy
episodes in preschool children with no difference in their primary outcome of reduction in a symptom score by 6h
and no difference in length of stay. There was a reduction in re-presentations and hospital admissions in the next
month in the magnesium-treated group but this finding was decided by small numbers in each group and was not
maintained when adjusted for the admission severity scores. This was a small study in a single centre, and took
4 years to recruit participants and used a severity score that is more often used in older patients. The second study
continues the search for effective medication over usual supportive care in infants with bronchiolitis. There was
no difference in time to discharge using IV magnesium over the normal saline placebo overall, and no difference
in the subgroups which may be more at risk for a later diagnosis of asthma (child with eczema and family history
of asthma). In fact more of the children in the actively treated group required readmission over the next month
although similar numbers presented with further clinic visits. So both studies suggest IV magnesium is not useful
for bronchiolitis or acute wheeze in infants and preschool children.
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CURRENT GUIDELINES
Australasian Bronchiolitis Guidelines
The management of bronchiolitis in infants under
12 months is based on the PREDICT Australasian
bronchiolitis clinical guidelines and the evidence
available for treatment options in this group is a
lot clearer. There is no indication for corticosteroids
(systemic or nebulised), beta-agonists, hypertonic saline
or chest physiotherapy. Oxygen therapy is suggested if
saturations are persistently <92% and if the infant has
moderate-severe recessions then heated humidified
high-flow oxygen can be considered. It is also important
to remember to address the non-pharmacological
measures that can improve symptoms in children who
present with wheeze. This includes avoiding smoke
exposure and other known triggers like house dust
mite. Encouraging physical activity and a healthy diet
is also suggested. Treatment of associated conditions
for example rhinitis can also impact on frequency of
symptoms. (AA)
Starship Clinical Guidelines: Bronchiolitis
This guideline is based on the PREDICT Australasian
bronchiolitis clinical guideline with additional
information specific to Starship, and is intended for
infants aged 0–12 months with bronchiolitis. The
treatment of bronchiolitis remains supportive at the
current time. (AA)
NZ Child and Adolescent Asthma Guidelines
This guideline classifies children aged 1–4 years into
three distinct groups of wheezers and gives guidance
on preventer treatment. Infrequent preschool wheeze
describes children with infrequent wheeze, who wheeze
only with viral illness and for whom ICS are not
indicated. Frequent preschool wheeze describes those
with episodes of wheeze more than every 6–8 weeks,
only with viral illness and with no interval symptoms.
This group may benefit from a trial of ICS and with a
positive response may be labelled as preschool asthma.
Children who have frequent symptoms during and in the
interval between viral illnesses are diagnosed as having
preschool asthma and are treated as for asthma. This
would include a trial of low-dose ICS and montelukast
if control is not achieved or if they have a severe
exacerbation. In acute presentations, a beta-agonist
via a spacer is likely to be sufficient management for
preschool wheeze. Steroids (oral prednisolone) are
unlikely to be effective and therefore should be reserved
for children who are admitted to hospital and require
oxygen. (AA)
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