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It is widely accepted that childhood asthma is not a single disease, but a heterogeneous 

condition with multiple dimensions which involve atopy or allergic sensitization, poor lung 

function, airway responsiveness and a variety of symptoms. For the most common symptom, 

wheezing, a number of distinct patterns of early childhood wheezing have been identified and 

consolidated by using data-driven approaches (1). Similarly, distinct patterns for allergic 

sensitization (2) and lung function (3) using data from several birth cohorts have recently been 

reported.   

 

Here, Bacharier and colleagues have combined distinct trajectories of wheezing and allergic 

sensitization together with pulmonary function measures in a single model using data from 442 

participants from the URECA birth cohort, a well followed up high risk population (4). 

The study identified five respiratory phenotypes from birth to 7 years mainly differentiated by 

patterns of wheezing and allergic sensitization: low wheeze-low atopy; low wheeze-high atopy; 

transient wheeze-low atopy; high wheeze-low atopy and high wheeze-high atopy. Differences 

in lung function variables were less pronounced with the greatest impairment in lung function 

seen in the two high wheeze phenotypes. Phenotype-specific crude associations with 

potentially modifiable early life environmental exposures were also reported. 
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In a pioneering study that involved categorizing 826 children with wheeze data collected at 

three and six years of age, Martinez et al. (5) reported four mutually-exclusive wheezing 

phenotypes (no wheezing, transient early wheezing, late-onset wheezing and persistent 

wheezing). This finding was confirmed in several independent cohort studies (6,7) and later 

extended using data-driven approaches to include more intermediate phenotypes (1, 8-12). In 

some of these studies phenotype-specific associations with atopy and lower lung function were 

reported (8, 10). Furthermore, several different phenotypes of atopic sensitization which differ 

in their relation with asthma presence and severity have been identified throughout childhood 

in different population-based birth cohorts (2, 13).  

It has been reported that different phenotypes of childhood wheezing have different 

environmental associations (5, 11, 14) and similarly, different phenotypes of allergic 

sensitization differ in their environmental risk factors (15); Although the effect of most 

environmental factors is likely to vary across subjects with different genetic predispositions, the 

underlying mechanisms driving gene-environment interactions remain uncertain.  

 

One of the strongest points of the study presented by Bacharier and colleagues is the 

availability of deep phenotyping: wheezing reports available annually from birth to 7 years, 

allergic sensitization (specific skin prick test or IgE) available at year 2, 3, 5 and 7 and lung 

function measures (mean and standard deviation FEV1/FVC) available annually from 3 to 7 

years. The methods used are based on repeated objective measures which are often 

unavailable in large birth cohorts. Bacharier and colleagues have conducted the first study to 

combine wheezing, atopy and lung function longitudinal data in a single model; first by 
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identifying distinct trajectories for wheezing and allergic sensitization using latent class mixed 

models and second by combining these two sets of trajectories together with repeated lung 

function measures in a single clustering model. The resulting 5 distinct respiratory phenotypes 

were  mainly characterised by patterns of wheeze and atopy; the transient wheeze-low atopy 

phenotype supports previous results reporting no associations between the early wheezing 

phenotypes and atopy or specific allergen sensitisation (8).  

 

The combination of deep phenotyping and sophisticated methodology represents a major 

strength of this study which optimises the use of the available repeated measures. This 

approach provides deep characterization of this high-risk population with exclusive crude 

associations reported for maternal stress, depression, prenatal tobacco smoke exposure and 

high wheeze-low atopy phenotype, indoor allergens and low wheeze phenotypes and low 

household microbial richness and high wheeze-high atopy phenotype. However, there are 

limitations in this study, the small sample size (n=442) might have influenced the optimal 

number of phenotypes identified, furthermore the classification of participants into 5 

respiratory phenotypes means the associations with early environmental factors might have 

been underpowered. An attempt was made to identify lung function trajectories, however the 

age window for this study (0 to 7 years) might just be too early to distinguish distinct lung 

function patterns. A recent study using longitudinal measures of lung function from two 

population-based birth cohorts identified four distinct lung function trajectories extending from 

early school age (5 years) into adulthood (24 years) (3). BMI trajectories were identified in the 

first phase of the modelling approach (distinct longitudinal trajectories) but were not included 
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in the second phase (clustering of trajectory and objective variables) because they did not 

contribute to the resolution of the resultant phenotypes.  

 

Children living in the inner-city are more likely to develop asthma and to experience more 

severe asthma symptoms than children from general populations. In the USA, people from 

African-American communities living in deprived communities are at particular risk (16). These 

differences might have shaped the resulting phenotypes which cannot be generalised to the 

general population. Replication of these findings in a larger birth cohort from a general 

population would be ideal but will be challenging given the richness of data required. However, 

the fact that previously identified key exposures such as maternal stress and depression, 

prenatal tobacco smoke exposure, indoor allergens and the microbiome have also been 

identified in this study might suggest a common pathway of disease for both general and high-

risk populations. 

 

It is becoming more evident that symptoms such as wheezing, the presence of allergic 

sensitization and lung function all interplay in the risk of distinct forms of childhood asthma. 

Furthermore, different genetic and environmental risk factors, and the interaction of these, 

contribute to the risk of distinct respiratory phenotypes. The next step is to causally associate 

these phenotypes with underlying mechanisms, driven by distinct molecular, genetic, 

environmental, and demographic characteristics. This will enable us to define and refine 

asthma endotypes with the ultimately goal being to develop mechanism-based strategies to 

prevent childhood asthma.  

Page 4 of 6 AJRCCM Articles in Press. Published on 10-August-2018 as 10.1164/rccm.201807-1359ED 

 Copyright © 2018 by the American Thoracic Society 



References 

1. Granell R, Henderson AJ, Sterne JA. Associations of wheezing phenotypes with late asthma 

outcomes in the Avon Longitudinal Study of Parents and Children: A population-based 

birth cohort. J Allergy Clin Immunol 2016. 

2. Hose AJ, Depner M, Illi S, Lau S, Keil T, Wahn U, Fuchs O, Pfefferle PI, Schmausser-Hechfellner 

E, Genuneit J, Lauener R, Karvonen AM, Roduit C, Dalphin JC, Riedler J, Pekkanen J, von 

Mutius E, Ege MJ, Mas, groups Ps. Latent class analysis reveals clinically relevant atopy 

phenotypes in 2 birth cohorts. J Allergy Clin Immunol 2017; 139: 1935-1945 e1912. 

3. Belgrave DCM, Granell R, Turner SW, Curtin JA, Buchan IE, Le Souef PN, Simpson A, 

Henderson AJ, Custovic A. Lung function trajectories from pre-school age to adulthood 

and their associations with early life factors: a retrospective analysis of three 

population-based birth cohort studies. Lancet Respir Med 2018; 6: 526-534. 

4. Bacharier LB, Beigelman A, Calatroni A, Jackson DJ, Gergen PJ, O'Connor GT, Kattan M, Wood 

RA, Sandel MT, Lynch SV, et. al. Longitudinal Phenotypes of Respiratory Health in a High-

Risk Urban Birth Cohort. Am J Respir Crit Care Med [online ahead of print] 04 Aug 2018; 

www.atsjournals.org/doi/abs/10.1164/rccm.201801-0190OC 

5. Martinez FD, Wright AL, Taussig LM, Holberg CJ, Halonen M, Morgan WJ. Asthma and 

wheezing in the first six years of life. New England Journal of Medicine 1995; 332: 133-

138. 

6. Kurukulaaratchy RJ, Fenn MH, Waterhouse LM, Matthews SM, Holgate ST, Arshad SH. 

Characterization of wheezing phenotypes in the first 10 years of life. ClinExpAllergy 

2003; 33: 573-578. 

7. Haldar P, Pavord ID, Shaw DE, Berry MA, Thomas M, Brightling CE, Wardlaw AJ, Green RH. 

Cluster analysis and clinical asthma phenotypes. AmJRespirCrit Care Med 2008; 178: 

218-224. 

8. Henderson J, Granell R, Heron J, Sherriff A, Simpson A, Woodcock A, Strachan DP, Shaheen 

SO, Sterne JA. Associations of wheezing phenotypes in the first 6 years of life with atopy, 

lung function and airway responsiveness in mid-childhood. Thorax 2008; 63: 974-980. 

9. Savenije OE and Granell R, Caudri D, Koppelman GH, Smit HA, Wijga A, de Jongste JC, 

Brunekreef B, Sterne JA, Postma DS, Henderson J, Kerkhof M. Comparison of childhood 

wheezing phenotypes in 2 birth cohorts: ALSPAC and PIAMA. J Allergy Clin Immunol 

2011; 127: 1505-1512. 

10. van der Valk RJ, Caudri D, Savenije O, Koppelman GH, Smit HA, Wijga AH, Postma DS, 

Kerkhof M, Brunekreef B, de Jongste JC. Childhood wheezing phenotypes and FeNO in 

atopic children at age 8. Clin Exp Allergy 2012; 42: 1329-1336. 

11. Belgrave DCM, Simpson A, Semic-Jusufagic A, Murray CS, Buchan I, Pickles A, Custovic A. 

Joint modeling of parentally reported and physician-confirmed wheeze identifies 

children with persistent troublesome wheezing. J Allergy Clin Immunol 2013; 132: 575-

583 e512. 

12. Spycher BD SM, Pescatore AM, Beardsmore CS and Kuehni CE. Comparison of phenotypes 

of childhood wheeze and cough in 2 independent cohorts. Journal of Allergy and Clinical 

Immunology 2013; 132: 1058-1067. 

Page 5 of 6  AJRCCM Articles in Press. Published on 10-August-2018 as 10.1164/rccm.201807-1359ED 

 Copyright © 2018 by the American Thoracic Society 



13. Simpson A, Tan VY, Winn J, Svensen M, Bishop CM, Heckerman DE, Buchan I, Custovic A. 

Beyond atopy: multiple patterns of sensitization in relation to asthma in a birth cohort 

study. Am J Respir Crit Care Med 2010; 181: 1200-1206. 

14. Granell R, Sterne JA, Henderson J. Associations of different phenotypes of wheezing illness 

in early childhood with environmental variables implicated in the aetiology of asthma. 

PLoS One 2012; 7. 

15. Custovic A, Lazic N, Simpson A. Pediatric asthma and development of atopy. Curr Opin 

Allergy Clin Immunol 2013; 13: 173-180. 

16. Buelo A, McLean S, Julious S, Flores-Kim J, Bush A, Henderson J, Paton JY, Sheikh A, Shields 

M, Pinnock H, Group ARC. At-risk children with asthma (ARC): a systematic review. 

Thorax 2018. 

 

Page 6 of 6 AJRCCM Articles in Press. Published on 10-August-2018 as 10.1164/rccm.201807-1359ED 

 Copyright © 2018 by the American Thoracic Society 


