
Paediatric Respiratory Reviews xxx (2018) xxx–xxx
Contents lists available at ScienceDirect

Paediatric Respiratory Reviews
Cochrane Corner in Paediatric Respiratory reviews
Interventions for autumn exacerbations of asthma in children
https://doi.org/10.1016/j.prrv.2018.03.004
1526-0542/� 2018 Elsevier Ltd. All rights reserved.

⇑ Corresponding author.
E-mail address: k.pike@ucl.ac.uk (K.C. Pike).

Please cite this article in press as: Pike KC et al. Interventions for autumn exacerbations of asthma in children. Paediatr Resp Rev (2018), https://d
10.1016/j.prrv.2018.03.004
Katharine C. Pike a,⇑, Melika Akhbari b, Dylan Kneale c, Katherine M. Harris d

aRespiratory, Critical Care & Anaesthesia, UCL Great Ormond Street Institute of Child Health, London, UK
bGKT School of Medical Education, King’s College London, London, UK
cEPPI-Centre, Social Science Research Unit, UCL Institute of Education, University College London, London, UK
dCentre for Child Health, Blizard Institute, Queen Mary University of London, London, UK
WHY WAS IT IMPORTANT TO DO THIS COCHRANE REVIEW?

Asthma exacerbations in school-aged children peak in autumn
[1]. The peak follows shortly after the summer school holiday;
occurring in September in the Northern Hemisphere [2] and Febru-
ary in the Southern Hemisphere [3]. This likely reflects a combina-
tion of risk factors, including poor treatment adherence, increased
allergen and viral exposure, and altered immune tolerance [4].
Asthma admissions during the month when children return to
school account for approaching a quarter of the annual total [5].
Interventions targeting modifiable risk factors might reduce exac-
erbation-associated morbidity and strain upon health resources
during the autumn months.

There are practical difficulties associated with minimising viral
or allergen exposure, but two main strategies remain which might
reduce autumn asthma exacerbations. The first would be to add on,
or increase, asthma pharmacotherapy before autumn and the sec-
ond to improve treatment adherence and symptom control during
and in anticipation of this period.

Current national and international guidelines offer no guidance
on avoiding autumn asthma exacerbations. However, a recent trial
of seasonal treatment with omalizumab reported reduced exacer-
bations amongst children with severe or poorly controlled asthma
[6]. This treatment is costly, requires two to four weekly subcuta-
neous injections, and in countries such as the United Kingdom sub-
ject to strict severity-based prescribing criteria. Therefore it is
important to identify whether cheaper, less invasive strategies
exist which might be more widely generalisable.
WHAT WERE THE OBJECTIVES OF THIS REVIEW?

This review aimed to assess the effects of pharmacotherapy and
behavioural interventions enacted in anticipation of school return
in the autumn and designed to reduce asthma exacerbations in
children during this period. The primary outcome was exacerba-
tion, defined as need for oral corticosteroids or hospitalisation.
Adverse events were considered as a secondary outcome.
WHAT WAS THE EVIDENCE BASE FOR THIS REVIEW?

Relevant trials were identified from the Cochrane Airways
Group’s Trials Register. We found five studies which randomised
school-aged children with asthma to either an intervention
designed to reduce autumn asthma exacerbations or to standard
asthma care. A total of 14252 children were randomised, the
majority to a single trial cluster randomised at general practice
level. The remaining trials recruited 200–1000 children each,
according to variable severity, atopic status or age criteria.

There were four randomised controlled trials of pharmacologi-
cal interventions. This included the PROSE trial, in which partici-
pants sensitised to one or more perennial allergen were
randomised to receive either omalizumab, doubling of their
inhaled corticosteroid dose or placebo from four to six weeks
before school return [6]. Additionally, there were two blinded
[7,8] and one open [9] study of leukotriene receptor antagonist
(LTRA) administration from school return.

One study tested a behavioural intervention [10]. This study
recruited 12179 participants to a cluster-randomised trial of an
intervention based upon sending a reminder letter at the end of
July to parents/carers reminding them to pick up their children’s
asthma medication.
WHAT WERE THE FINDINGS OF THE REVIEW?

The risk of bias was generally low with the exception of a lack of
blinding in the open study [9]. Evidence for each type of interven-
tion was based on single studies except from studies of mon-
telukast [7,8]. Adverse events were only reported in the
pharmacotherapy trials.

Two pharmacological studies reported a reduction in the propor-
tion of participants experiencing asthma exacerbations associated
with the intervention. Compared to placebo a 50% reduction (from
21% to 11.3%) was found in children receiving omalizumab in the
90 days following school return, OR 0.48 (95% CI, 0.25–0.92) [6].
Subgroup analyses within this study demonstrated reduced exacer-
bation risk in those receiving treatment for severe asthma and those
with a recent exacerbation. In onemontelukast trial a 70% reduction
(from 14.6% to 4.1%) was found in the proportion experiencing an
exacerbation during the 45 days after 1st September compared to
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placeboOR0.25 (0.08–0.79) [7]. Neither a second larger trial ofmon-
telukast [8] nor pooled data from both studies, however, found evi-
dence for a significant between-group difference. There was no
evidence that the proportion of participants who had at least one
unscheduled medical contact between September and December
differed between those randomised to receive a medication remin-
der letter and those in the control group [10] (Fig. 1).

There was no evidence that the total proportion of participants
experiencing adverse events differed significantly between inter-
vention and usual care groups. In the PROSE trial, significantly
more participants experienced local administration site reactions
in the intervention group in compared to the usual care group
(15.3% vs. 6.5%, p = 0.03) [7] (Fig. 2).
Fig. 1.
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WHAT ARE THE IMPLICATIONS OF THIS REVIEW FOR PRACTICE
AND RESEARCH?

The review identified evidence from a relatively small study
suggesting that add-on seasonal omalizumab treatment, com-
mencing four to six weeks before children return to school reduces
asthma exacerbations in allergen-sensitised children. Although
results from one study suggest seasonal montelukast might reduce
autumn exacerbations, there was no evidence for a reduction in
exacerbations from either two subsequent trials based on LTRA
therapy or pooled data from trials of montelukast. There was no
evidence that a medication reminder letter is associated with
reduced unscheduled contacts during the autumn months.
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Fig. 2.
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Further investigation of interventions to reduce the risk of
asthma exacerbations in children after they return to school in
the autumn is needed to reduce clinical impact and disease burden
and also to better understand the mechanisms underlying asthma
exacerbations. Whilst omalizumab appears effective in those at
greatest risk of exacerbation and a seasonal approach would be
cheaper than year round treatment, this intervention remains
expensive and can be painful to administer. There is a need to iden-
tify relatively low expense interventions which could be useful to
all those with asthma. Currently, only a limited number of pharma-
cological and non-pharmacological strategies have been evaluated.
In future studies, definitions of exacerbations should be provided,
and where possible standardised. In order to support subgroup
analysis according to asthma severity, participants in future trials
should be well characterised with respect to baseline asthma
severity and previous exacerbation history, as well as age and
gender.

References

[1] Fleming DM, Cross KW, Sunderland R, Ross AM. Comparison of the seasonal
patterns of asthma identified in general practitioner episodes, hospital
admissions, and deaths. Thorax 2000;55(8):662–5.
Please cite this article in press as: Pike KC et al. Interventions for autumn exac
10.1016/j.prrv.2018.03.004
[2] Johnston NW, Sears MR. Asthma exacerbations. 1: epidemiology. Thorax
2006;61(8):722–8.

[3] Lincoln D, Morgan G, Sheppeard V, Jalaludin B, Corbett S, Beard J. Childhood
asthma and return to school in Sydney, Australia. Public Health 2006;120
(9):854–62.

[4] Tovey ER, Rawlinson WD. A modern miasma hypothesis and back-to-school
asthma exacerbations. Med Hypotheses 2011;76(1):113–6.

[5] Johnston NW, Sears MR. A national evaluation of geographic and temporal
patterns of hospitalization of children for asthma in Canada [abstract]. Am J
Respir Crit Care Med 2001;163:A359.

[6] Teach SJ, Gill MA, Togias A, Sorkness CA, Arbes Jr SJ, Calatroni A, et al.
Preseasonal treatment with either omalizumab or an inhaled corticosteroid
boost to prevent fall asthma exacerbations. J Allergy Clin Immunol 2015;136
(6):1476–85.

[7] Johnston NW, Mandhane PJ, Dai J, Duncan JM, Greene JM, Lambert K, et al.
Attenuation of the September epidemic of asthma exacerbations in children: a
randomized, controlled trial of montelukast added to usual therapy. Pediatrics
2007;120(3):e702–12.

[8] Weiss KB, Gern JE, Johnston NW, Sears MR, Jones CA, Jia G, et al. The Back to
School asthma study: the effect of montelukast on asthma burden when
initiated prophylactically at the start of the school year. Ann Allergy Asthma
Immunol 2010;105(2):174–81.

[9] Morita Y, Campos Alberto E, Suzuki S, Sato Y, Hoshioka A, Abe H, et al.
Pranlukast reduces asthma exacerbations during autumn especially in 1- to 5-
year-old boys. Asia Pac Allergy 2017;7(1):10–8.

[10] Julious SA, Horspool MJ, Davis S, Bradburn M, Norman P, Shephard N, et al.
PLEASANT: Preventing and Lessening Exacerbations of Asthma in School-age
children Associated with a New Term – a cluster randomised controlled trial
and economic evaluation. Health Technol Assess 2016;20(93):1–154.
erbations of asthma in children. Paediatr Resp Rev (2018), https://doi.org/

http://refhub.elsevier.com/S1526-0542(18)30049-6/h0010
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0010
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0010
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0015
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0015
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0020
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0020
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0020
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0025
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0025
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0030
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0030
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0030
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0035
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0035
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0035
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0035
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0045
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0045
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0045
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0045
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0050
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0050
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0050
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0050
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0055
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0055
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0055
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0040
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0040
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0040
http://refhub.elsevier.com/S1526-0542(18)30049-6/h0040
https://doi.org/10.1016/j.prrv.2018.03.004
https://doi.org/10.1016/j.prrv.2018.03.004

	Interventions for autumn exacerbations of asthma in children
	Why was it important to do this Cochrane review?
	What were the objectives of this review?
	What was the evidence base for this review?
	What were the findings of the review?
	What are the implications of this review for practice and research?
	References


