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Abstract
Wheezing in early childhood is common but highly heterogeneous. Distinguishing early wheeze phenotypes to predict long-term asthma 

persistence is of major clinical relevance. The comprehensive analysis of longitudinal datasets, including novel ‘unbiased’ statistical 

approaches to detect clusters from objective data, may allow better comparisons in different population settings. The recognition of such 

distinct outcome groups is valuable for parents’ informed counselling and a prerequisite for phenotype-specific tailored interventional 

measures to reduce asthma burden from paediatric age until adulthood.
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Wheezing in early childhood is among the most frequent respiratory 

symptoms. Despite its common occurrence, many children with early 

wheeze become symptom-free in later childhood and adolescence. 

However, early onset of recurrent wheeze is also associated with 

persistent asthma into adulthood, as well as to more severe, persistent 

lung function impairment.1–4 This illustrates the heterogeneity of wheezing 

episodes in early childhood. Distinguishing different early childhood 

wheeze phenotypes is internationally recognised as an unmet need, 

since aetiology, pathophysiology, best therapy and outcome may differ.

The largest contributions to identify early childhood wheeze phenotypes 

came from longitudinal birth-cohort studies. The Tucson Children’s 

Respiratory Study was one of the most relevant birth cohort studies, 

designed to determine wheeze risk factors.5 A total of 1,246 new-borns 

were recruited and the cohort reflected a general population sample. 

Three phenotypes were defined: persistent wheeze (with onset <3 years 

of age and persisting at 6 years), late-onset wheeze (absent at the age 

of 3 but present at 6 years) and transient-early wheeze (onset <3 years 

of age but absent at 6 years). Thereafter, classifications with two to six 

phenotypes have been proposed, based on distinct long-term large cohort 

studies.6–10 However, most of these phenotypic classifications had been 

limited to single disease dimensions, subjectively defined based on directly 

observable characteristics or a priori defined hypothesis. This originated 

distinct classifications, which are hardly comparable. Its application to 

different age groups or incorporation of other characteristics is restrained. 

Furthermore, phenotype classifications based on temporal criteria 

have a limited clinical use, since such groups can only be established 

retrospectively. In clinical practice, it may be difficult to categorise many 

children into mutually exclusive groups and phenotypes are not consistent 

over time. Currently, the relation between the different childhood wheeze 

phenotype definitions is not clear and no consensual classification exists.1

Despite these difficulties, reliable phenotype definitions are important 

both for research and clinical practice. In this regard, wheeze phenotype 

definitions are valuable for informed counselling of parents and a 

prerequisite for the desirable phenotypic-specific or tailored treatment. 

In more recent years, statistical methods that can account for multiple 

disease dimensions have been proposed to facilitate the unbiased 

identification of relevant phenotypes.11 Such groups may not be directly 

observable and must be determined from objective data. Statistical 

methods designed to detect clusters underlying multivariable data have 

the advantage of avoiding the need to define phenotypes by the onset of 

wheeze at a given age or other pre-specified criteria. Another benefit is 

to simultaneously consider several disease dimensions. These methods 

tend to have a broader application, better allowing comparisons in 

different population settings. Though less biased, unsupervised cluster 

analysis remains dependent on the collected variables, which are still 

selected by the investigator. In order to improve childhood wheeze 

classification, the time dimension needs to be taken into account, to 

cope with the recognised instability of asthma characteristics in children. 

The wealth of data from longitudinal datasets requires the application of 

flexible mathematical approaches to model the effects of time-varying 

factors (namely environmental exposures) and wheeze outcomes with 

multiple trajectories, measured at different time points. 

Children with poor wheezing prognosis, with regard to asthma later 

in life and use of preventive treatment, are mostly atopic and have 

personal history of rhinitis and/or eczema in pre-school age.12–16 

This supports that recurrent wheezing in early childhood associated 

with allergen sensitisation has a poorer prognosis, especially when 
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multiple early sensitisations occur. This reinforces the need to identify 

and quantify atopic sensitisations in early ages by in vivo or in vitro 

tests. Moreover, it has been shown that the reduction of exposure 

to multiple allergens decreased the likelihood of current asthma 

diagnosis by half, in children at high risk for this disease.17 Allergen 

sensitisation should strengthen the diagnosis of asthma, while 

interventions to reduce allergen exposure may be associated with a 

more favourable prognosis.

Rhinitis is an independent risk factor for asthma in children and 

adults and it is frequently associated with atopy in children.18,19 The 

association between rhinitis and asthma severity and/or control has 

been documented, including in children.19 Pre-school eczema was 

also strongly associated with asthma persistence.16

Parental history of asthma in wheezing children was associated with 

persistent asthma, although some studies have suggested that maternal 

and paternal characteristics may have a distinct impact in their offspring 

asthma development.20 Epigenetic changes due to environmental 

exposures during pregnancy or breastfeeding may account for some of 

these differences; exposure to tobacco smoke can also be important.

In brief, ‘unbiased’ phenotypic classifications derived exclusively 

from data are complementary to groups defined a priori or based on 

directly observable criteria. The identification and characterisation 

of distinct wheezing phenotypes with different prognosis, by the 

comprehensive analysis of longitudinal datasets will allow the 

institution of interventional measures to reduce the asthma burden 

from paediatric age till adulthood. n
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