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Background: A recently proposed method for classifying preschool wheeze is to describe it as
either episodic (viral) wheeze or multiple trigger wheeze. In research studies, phenotype is generally
determined by retrospective questionnaire.

Aim: To determine whether recently proposed phenotypes of preschool wheeze are stable over

Methods: In all, 132 two to six-year-old children with doctor diagnosed asthma on maintenance
inhaled corticosteroids were classified as having episodic (viral) wheeze or multiple trigger wheeze at a
screening visit and then followed up at three-monthly intervals for a year. At each follow-up visit, stan-
dardized questionnaires were used to determine whether the subjects wheezed only with, or also in
the absence of colds. Stability of the phenotypes was assessed at the end of the study.

Results: Phenotype as determined by retrospective parental report at the start of the study was

not predictive of phenotype during the study year. Phenotypic classification remained the same in
45.9% of children and altered in 54.1% of children.

period.

Conclusion: When children with preschool wheeze are dlassified into episodic (viral) wheeze or multiple trigger
wheeze based on retrospective questionnaire, the classification is likely to change significantly within a 1-year

INTRODUCTION

Preschool recurrent wheeze is very common, with a cumu-
lative prevalence of up to 40% during the first 6 years of life
(1). Different phenotypes of recurrent wheezing have been
recognized in this age group and various labels have come
into widespread use (2-6). The European Respiratory Soci-
ety Task Force on Preschool Wheeze has recently pub-
lished a report (7) recommending that preschool children
with wheezing disorders should be classified as episodic
(viral) wheeze (EVW) and multiple trigger wheeze (MTW).
These phenotypic categorizations are believed by some to
be important determinants of response to treatment (6,8,9):
patients with EVW are thought not to respond to mainte-
nance inhaled corticosteroids (6,8,10,11), while those with
MTW do respond to maintenance inhaled corticosteroids
(2,4,6,8,12-19). Conversely, EVW seems to respond
favourably to montelukast (20-22) or episodic high dose
inhaled steroids (15,23,24). Methodological issues related
to diagnostic labels have led to problems in interpreting
studies and pooling of data (8). In particular, many studies
of children with preschool wheezing do not report the
wheezing phenotype using any published category at all,
but simply refer to their patients as suffering from

‘wheezing’ or ‘asthma’. Classification of preschool wheeze
into EVW or MTW, to study either group, is usually based
on parental responses at a single visit to questions regard-
ing wheeze in the previous year (1,10). Little is known
about the stability of wheezing phenotypes in preschool
children over time.

AIM

To determine whether preschool wheeze phenotypes classi-
fied as Episodic Viral Wheeze or Multiple Trigger Wheeze
are stable over time in preschool children.

HYPOTHESIS

Wheezing phenotypes EVW and MTW are not stable over a
one-year period in 2-6 year old children with doctor diag-
nosed asthma who are receiving inhaled steroid treatment.

METHODS
This study was performed using data derived from a ran-
domized clinical trial of two small-volume spacers
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conducted in preschool asthmatics. This analysis focused
on the stability of characteristics of wheeze over time in
these children, while they were on maintenance treatment
with inhaled corticosteroids.

Study participants

Preschool children (2-6 year old) in whom asthma had
been diagnosed by a doctor in the community, and who
had been on inhaled steroids for treatment of their asthma,
were eligible for inclusion in the study. In Australia, pre-
school children with wheeze are usually labelled with
‘asthma’, and treated with inhaled corticosteroids when
symptoms are recurrent and appear to respond to bron-
chodilators. Exclusion criteria were: known or suspected
immunodeficiency, other chronic lung diseases (such as
bronchopulmonary dysplasia or cystic fibrosis), known
allergy to study medication and having taken systemic ste-
roids in the 3 months prior to enrolment. Ethics approval
was obtained from Princess Margaret Hospital for Chil-
dren’s Ethics Committee. Parents or guardians provided
written informed consent.

Protocol

Subjects were seen at a screening visit, at a baseline visit
and then followed up for a year. At the screening visit,
candidates were checked for eligibility, and background
information was obtained by standardized questionnaire
about symptoms of wheeze and cough, personal and
family history of atopy and asthma, smoking in the house
and during pregnancy. All children were treated with
inhaled fluticasone.

Initial (retrospective) classification

At the screening visit, parents were asked whether their
child had wheezed in the absence of colds in the past year
and if they had only wheezed during colds. Based on the
response to these questions, subjects were classified as hav-
ing either episodic viral wheeze (EVW, wheezing only dur-
ing colds and not in the absence of colds), multiple trigger
wheeze (MTW, wheeze in the absence of colds, irrespective
of the presence or absence of wheeze with colds).

The screening visit was followed by a month long run-in
period where the subject had to prove a certain degree of
asthma stability before the actual study commenced. For
practical purposes, ‘stable asthma’ was defined as not
requiring oral steroids for the past 3 months. If the subject’s
asthma was unstable, the run-in period was extended and
the medication dose adjusted appropriately.

After the run-in period, the subjects were seen for a
baseline visit and followed up at three-monthly intervals
for a year. At each visit, inhalation technique was checked
and corrected if necessary. At each visit, the inhaled
asthma preventer medication was reduced if a subject did
not have regular asthma symptoms or recent asthma
exacerbations and the parents agreed to it. Regular asthma
symptoms was defined as having daytime asthma symp-
toms more than twice a week or night time awakenings
more than twice a month. At each visit, if the subject’s
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asthma was not controlled, the study medication was
increased, if appropriate

Re-classification

At each follow-up visit, information was collected on
whether the subjects had wheezed in the month preceding
each visit. This information was collected by the study doc-
tor using a standardized questionnaire. If the subjects did
wheeze in the month preceding the visit, the subjects’ par-
ents were asked whether the wheeze was present during
colds, or also apart from colds.

The variation in wheezing phenotype classification in
individual patients throughout the study period was deter-
mined. Children were labelled stable no wheeze if they had
never wheezed throughout the entire follow-up of 1 year.
They were labelled stable viral wheeze if they wheezed only
in the presence of colds in the months prior to one or more
follow-up visits and no wheeze at the other visits, stable
MTW if they wheezed during, but also apart from colds in
the month prior to one or more visits and no wheeze at the
others.

To investigate the effect of season on wheeze symptoms,
we then re-organized the first four study visits by season.
Parental answers to the question ‘Did your child wheeze
with or without colds in the month before this visit?” were
analysed based on season.

At the final visit, skin prick allergy testing was performed
for rye grass pollen, house dust mite, cat dander and egg
white. A positive skin prick test was seen as a wheal size
greater than the positive control.

Statistical analysis was performed with SPSS version
15.0. Comparison of phenotypes was based in Chi square
statistics. Binary logistic regression was used to investigate
the effect of co-variates, e.g. atopy on the retrospectively
determined phenotype (EVW and MTW). Multinomial
logistic regression was used to investigate the effect of
co-variates on the prospectively determined phenotype
(EVW, MTW and No Wheeze).

RESULTS
One hundred and thirty two preschool children with phy-
sician diagnosed asthma entered the study. Over the
1-year follow-up period, 21 subjects (16%) dropped out of
the study: six subjects were lost to follow-up, four moved
away from the study centre, five cited time constraints,
four lost interest, one cited parental illness and one cited
not liking the spacer allocated for the study. Of the 111
patients who completed the study, one was excluded from
analysis after being found to have been randomized on its
seventh birthday and one was excluded from analysis
after being unable to answer necessary study questions.
Therefore, 109 (83%) subjects were included in the analy-
ses of phenotype classification and stability reported here.
Clinical characteristics of these patients are given in
Table 1.

At the screening visit, 38 patients (34.9%) were classified
as EVW, 71 (65.1%) as MTW. The retrospectively
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Table 1 Subject characteristics

Phenotype determined

retrospectively at screening visit Phenotype determined prospectively

EVW MTW EVW MTW No Wheeze All subjects
N (% within sub-group) 38 (34.9) 71 (65.1) 34(312) 51 (46.8) 24 (22.0) 109 (100)
Median age in months (range) 53 (29-81) 52 (24-83) 48 (24-82) 47 (25-83) 55 (27-79) 51 (24-83)
Male n (% within sub-group) 23 (60.5) 43 (60.6) 21(61.8) 30 (58.8) 15 (62.5) 66 (60.6)
Eczema diagnosed by doctor n (%) 19 (50.0) 43 (60.6) 21(61.8) 27 (52.9) 14 (58.3) 62 (56.9)
1st degree relative with atopy’ n (%) 29 (76.3) 65(91.5) 29 (85.3) 44 (86.3) 21(87.5) 94 (86.2)
Hayfever previously diagnosed n (%) 4 (10.5) 10 (14.1) 5(14.7) 6(11.8) 3(12.5) 14 (12.8)
Skin prick test positive 12 (31.6) 16 (22.5) 7 (20.6) 14 (27.5) 7(29.2) 28 (25.7)
Parent report of smoker living in home n (%) 7 (18.4) 14 (19.7) 3(8.8) 14 (27.5) 4(16.7) 21(19.3)
Mother reports smoking during pregnancy n(%) 7 (18.4) 6 (8.5) 1(2.9) 7(13.7) 5(20.8) 13(11.9)
Daily dose of ICS at baseline in microgram 200 (0-500) 200 (0-500) 200 (50-400) 200 (0-500) 150 (0-500) 200 (0-500)

median (range)

#Dose of ICS at final visit median (range) 100 (0-250) 100 (0-500) 100 (0-500) 200 (0-500) 100 (0-250) 100 (0-500)
On concurrent salmeterol at baseline n (%) 13 (34.2) 29 (40.8) 11(32.4) 23 (45.1) 8 (33.3) 42 (38.5)
On concurrent salmeterol by end of study n (%) 9 (23.7) 31(43.7) 9 (26.5) 22 (43.1) 9 (37.5) 40 (36.7))

TAtopy defined as a history of asthma, eczema or hay fever.
¥38 children had inhaled steroids discontinued during the study period.

Table 2 Retrospective phenotype determined at start of study compared with
phenotype determined prospectively

Retrospective phenotype determined at start of
study

EVW MTW Total

Phenotype No wheeze 13 (34.2%) 11 (15.5%)
determined  EVW 12 (31.6%) 22(31.0%) 34 (31.2%)
prospectively  MTW 13 (34.200) 38 (53.5%) 51 (46.8%)

Total 38(100%) 71 (100%) 109 (100%)

24 (22.0%)

EVW = Episodic viral wheeze; MTW = Multiple trigger wheeze.
Numbers in brackets indicate percentage of phenotype at the start of the
study.

determined phenotype at screening was independent of
gender, presence of eczema, hay fever, smokers living in the
home or family history of atopy (p > 0.05).

The change in phenotype classification during the
study, ie. by comparing the classification based on
parental report at the screening, and that determined
prospectively during the study, is presented in Table 2.
Phenotypic classification remained the same in 50
(45.9%) children and altered in 59 (54.1%) children. A
similar number of children who changed from EVW to
MTW, changed from EVW to no wheeze. (Table 2). Ele-
ven (15.5%) of subjects who where classified as MTW
at screening were classified as ‘no wheeze’ by the end
of the study.

Overall, prospectively determined, there were 24 (22.0%)
non-wheezers, 34 (31.2%) viral wheezers, 51 (46.8%) MTW
patients. The prospectively determined phenotype was
independent of gender, atopy, smokers in the home and
maternal smoking during pregnancy (all p values >0.05).

The age range of subjects classified into different groups
were very similar throughout the study (median age for all
classification groups ranged between 47 months and
55 months). ‘All subjects in the study had been prescribed

inhaled corticosteroids for at least a month before the
screening visit’. The median dose of fluticasone was
200 mcg per day at the beginning of the study, while the
median dose of fluticasone for subjects classified as ‘no
wheeze’, ‘episodic viral wheeze’ and ‘multiple trigger
wheeze’ by the end of the study was respectively 100 mcg,
100 mcg and 200 mcg.

DISCUSSION

This study demonstrates that in a group of preschool
children with recurrent wheezing being treated with
inhaled steroids, wheezing phenotype (EVW, MTW) as
determined by a single assessment at the beginning of a
12 month observation period was not predictive of wheez-
ing patterns in the following year. Based on data obtained
from standardized parental reports each 3 months,
patients classified as EVW at screening were equally likely
to be re-classified as No wheeze, EVW or MTW by the
end of the study.

As our results are based on subjects recruited on the basis
of ‘doctor diagnosed asthma’, we cannot comment on out-
comes for children who had not been given this diagnosis.
The children in this study, therefore, are representative of
the overall population of children with more severe recur-
rent wheezing and presence of risk factors for persistence of
wheezing that may be prescribed maintenance treatment
with inhaled corticosteroids in primary care or in a hospi-
tal-based environment. Change in classification was inde-
pendent of age.

Based on the retrospective data gathered by parental
report at the screening visit, a third of the subjects were ini-
tially classified as EVW and two thirds as MTW. Only one
third of subjects who where classified as having EVW at the
screening visit were still found to have EVW by the end of
the study. One third was classified prospectively as MTW
and another third fell into the ‘no wheeze’ category when
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classified prospectively. Therefore, subjects who initially
had EVW were equally likely to remain having EVW, to
develop MTW or to stop wheezing.

Multiple reasons for a change in phenotype have been
described. First, episodic (viral) wheezers, especially if
atopic, frequently evolve with the passage of time into a
multi-trigger pattern, or, if non-atopic, lose their symptoms
altogether. In our study, change in phenotype appeared to
be independent of atopy.

It could be argued that the decrease of interval symptoms
was the result of inhaled corticosteroid treatment (8,25,26).
Steroids certainly would have had a role in influencing
wheezing symptoms (27), but the effect of inhaled steroids
on preschool wheeze appears to be the modest (7), and
unlikely to cause a change in phenotype as marked as the
change seen in this study. A recent meta-analysis (27)
concluded that seven children with preschool wheeze need
to be treated with inhaled corticosteroids to prevent a single
wheeze exacerbation. When considering MTW, as noted
in the ERS Task Force report (7), ‘Compared to placebo,
children using 200 mcg/day fluticasone exhibit a mean of
5% fewer days with symptoms’ (19). Therefore, MTW would
unlikely have been be completely changed to EVW by the
use of inhaled corticosteroids.

During the prospective part of the study, parents were
only asked about their children’s wheeze in the month
prior to each study visit. Symptoms during the two-month
periods after each study could therefore have been
missed, resulting in the misclassification of a number of
subjects. However, the 34.2% of subjects who were classi-
fied at the start of the study as EVW, and reclassified as
MTW during the study, all had symptoms in the absence
of colds reported during the study, and therefore were
unlikely to have been misclassified due to the monitoring
process.

These data illustrate that in preschool children with
recurrent wheeze, the wheezing phenotype, as determined
by the pattern and the trigger of wheezing from retrospec-
tive parental report, cannot be used to predict the wheezing
phenotype in the year to come. Although factors such as
atopy, family history of atopy and gender were not helpful
in predicting whether the phenotype would be stable or var-
iable, this study was not designed to study predictors of
wheeze patterns.

The unreliability of clinical classification of preschool
wheeze into different phenotypes has implications for both
clinical practice and for research purposes. From a research
perspective, classification of children with preschool
wheeze based on a single parental report of wheezing
phenotype bears little relation to phenotype in the year to
come, and this may seriously undermine the applicability of
study data to clinical practice. Our data, therefore, suggest
that taking a once-off history from parents of preschool
children with recurrent wheeze may be insufficient to pro-
vide a reliable classification of wheezing phenotype as EVW
or MTW. Clinical decisions on treatment options that rely
on studies where the EVW/MTW classification system was
used may therefore be compromised.

The transient value of retrospective preschool wheeze classification

In conclusion, this study demonstrates that when chil-
dren with preschool wheeze are classified into EVW or
MTW based on retrospective questionnaire, the classifi-
cation is likely to change significantly within a one-year
period. Preschool children whose parents report that
they only wheezed during colds in the past year stand a
significant chance of wheezing in the following year.
Conversely, preschool children whose parents report that
they wheezed in the absence of colds in the past year
stand a significant chance of only wheezing during colds
in the following year. Therefore, a system of classifying
preschool wheeze into EVW or MTW based on parental
questionnaires may not be accurate for researching these
phenotypes prospectively.
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