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evolvinG ConCePts in the manaGement of 
the PresChool wheezer
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ABSTRACT
Dividing preschool wheezing infants into episodic 
wheezers or multitrigger wheezers, or into groups 
used in  longitudinal cohorts may only be clinically 
useful if temporal factors such as severity and fre-
quency, and clinical parameters such as age of on-
set, pattern and severity, atopy and eczema are taken 
into account. There is little evidence to suggest that 
phenotypes described are related to pathobiological 
processes. The challenge is to identify phenotypes 
associated with a pathobiological process and longi-
tudinal outcome and  response to a specific therapy. 
In clinical practice therapy should be decided by 
identifying the preschool infant as an episodic viral 
wheezer or a  multitrigger wheezer and by determin-
ing the association with the child’s  asthma predic-
tive index (API), age of onset of wheeze and degree 
of  atopic sensitisation. The wheezy preschool child 
with a positive API and evidence of multiple atopic 
sensitisation is more likely to respond to therapy.
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There is strong epidemiological evidence that approxi-
mately two-thirds of all children who wheeze because 
of viral infections in early life (and are not atopic) have a 
temporary condition that tends to disappear during early 
school years. All respiratory viruses may be implicated 
in the wheezing episodes, the commonest being respi-
ratory syncytial virus (RSV) and human rhinovirus, and 
with a lower frequency, adenovirus and parainfluenza 
virus. Infants and preschool children have on average 
6-8 ‘colds’ per year but the illness tends to be limited 
to the upper respiratory tract alone in a considerable 
proportion, without causing symptomatic involvement 
of the lower respiratory tract. The variety of factors 
determining the different outcomes are only partially 
known, but complex interactions between the intrinsic 
pathogenicity of the virus and host factors, including 
the socio-economic conditions of the family, are central 
to define the type of manifestations and the severity of 
the process. Not only the presence of atopy but mul-
tiple early IgE sensitisation is the strongest determinant 
of persistent wheeze, and this might be thought of as 
asthma.
Different longitudinal patterns of wheezing in the pre-
school child have been identified by a number of cohort 
studies. These studies have suggested that transient 
wheeze early in childhood is a result of viral infection 
in a child with small airways and is associated with de-
creased lung function at birth, maternal smoking during 
pregnancy, male gender, the presence of older siblings, 
attendance at day care and the absence of atopy.1

From the ALSPAC cohort2 it is apparent that wheezing 
after 18 months (not 3 years) is associated with the 
development of asthma and atopy. Wheezing in the 
first few months of life is only associated with asthma 

(bronchial hyperresponsiveness and atopy) if wheeze 
persists to an age of 8-9 years.
The Manchester birth cohort3 has highlighted the fact 
that multiple early IgE sensitisation is strongly related 
to asthma in later childhood, more than the presence 
of atopy per se. 
In the Tuscon study1 persistent and late-onset wheeze 
had the strongest association with atopy. This is differ-
ent from the ALSPAC study2 where intermediate-onset 
wheeze (wheeze most prevalent >18 months) was 
most strongly associated with atopy and airway respon-
siveness.  
The clinical risk index (asthma predictive index (API)4) 
devised from the Tucson data suggests that a child with 
a positive index has a 50% chance of developing asth-
ma; however, 80% of children with a negative index will 
never develop asthma. Predicting outcome of wheeze 
in individual patients to a useful degree of reliability in 
the clinical setting is challenging.
Episodic viral wheeze (EVW) is defined as wheeze in 
discrete episodes, with the child being well between 
episodes, and multiple trigger wheeze (MTW) is de-
fined as wheezing that shows discrete exacerbations, 
but also symptoms in between episodes.5 This classi-
fication proposed by the European Respiratory Society 
(ERS) task team is perhaps an oversimplification as the 
classification does not allow for different severity and 
frequency, or age of onset, and it does not take atopic 
sensitisation into account.  
Infants with MTW tend to be atopic and have positive 
markers of atopy as demonstrated by skin-prick test-
ing or radioallergosorbent testing (RAST).These infants  
have elevated exhaled nitric oxide levels6 and abnor-
mal  lung function as measured by lung clearance index 
(LCI), spirometry and resistance measurements.7 
Children with MTW have increased inflammation, air-
way remodelling is present and they resemble asthmat-
ics pathologically. Preschool children with MTW have 
abnormal lung function while those with EVW do not, 
irrespective of atopic and current wheeze status.7

Episodic wheezers have normal lung function and nitric 
oxide levels, tend not to be atopic and have a negative 
API. Pathologically they resemble non-wheezy controls; 
they have no remodelling, no increase in inflammation8 
and no elevation of exhaled nitric oxide.  

AN APPROACH TO THE WHEEZY INFANT (Fig. 1)
The infant should be classified as having MTW or EVW, 
bearing in mind that there can be overlap between the 
two phenotypes.
A thorough history with emphasis on whether there is 
a history of parental asthma, eczema and the pattern 
of wheeze, i.e. is there wheeze at discrete periods as-
sociated with viral infection, and are there symptoms 
between episodes?
Determine the child’s API and ascertain whether there 
are markers of atopy by doing a skin-prick test or Im-
munoCAP. Note should be taken of the degree of sen-
sitisation as it is a marker of persistent wheezing. Most 
settings will not have sophisticated equipment to mea-
sure nitric oxide, airway resistance or LCI; a modified 
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bronchodilator test is of value in these settings to de-
termine reversibility.

Treatment of the preschool wheezer
The treatment of the preschool wheezer presents 
many challenges. Oral steroids are often used but there 
is no clear evidence that they are effective in the pre-
school wheezer. Oral steroids have no effect on symp-
tom scores, duration of hospitalisation and readmission 
in children with EVW.9 In children with a positive API, 
despite oral steroids having been extensively used in 
practice, there is no evidence to suggest that there is 
any benefit.
Figures 2 and 3 summarise management of MTW and 
EVW respectively
In preschool wheezers with a positive API there is evi-
dence to suggest that inhaled corticosteroids decrease 
symptoms and exacerbations; however hospitalisations 
are not decreased.10 The efficacy of maintenance in-
haled corticosteroids to improve symptoms and pre-
vent exacerbations in patients of all ages with MTW is 
well established.

Pre-emptive use of high-dose inhaled corticosteroids 
in children with EVW will lead to a decrease in symp-
tom-free days, and a reduction in the use of rescue 
oral steroids. However this management strategy can-
not be recommended because of negative effects on 
growth.11 Regular-dose inhaled corticosteroids have no 
effect on symptom- free days, exacerbations, health 
care visits or hospital admissions in EVW.12

Regular leukotriene receptor antagonist (LTRA) use in 
episodic viral wheezers has an effect on the exacer-
bation rate but has no effect on symptom-free days, 
health care visits, rescue steroid use and hospital ad-
missions.13 Episodic use of LTRA has a favourable ef-
fect on symptom scores in both episodic viral wheezers 
and episodic viral wheezers with positive API.
Comparison of intermittent use of high-dose inhaled 
corticosteroid versus montelukast showed that both 
modalities of treatment reduce symptom scores; when 
compared to other outcomes there was no reduction in 
event-free days, health care utilisation, oral corticoster-
oid use or hospitalisation.14 

Fig.1. Approach to the preschool wheezer (API – asthma predictive index, FeNO – inhaled nitric oxide).

Fig. 2. Management of multitrigger wheeze (LTRA – leukotriene receptor antagonist, ICS – inhaled corticosteroid, 
NE – no effect).
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CONCLUSION
Wheezy infants who have a positive API or are atopic are 
more likely to respond to treatment than episodic viral 
wheezers. Oral steroids are not effective in preschool 
wheezers and should be avoided. Current wheezy  
phenotypes need to be refined so as to reflect an asso-
ciation with the underlying pathobiological process and 
response to treatment. 
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Fig. 3. Management of episodic viral wheeze (LTRA – leukotrience receptor antagonist, ICS – inhaled corticosteroid).


