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No longer recognised as a single disease entity with a “one size fits all” approach to treatment, asthma is
an umbrella diagnosis spanning different endotypes and clinical phenotypes. The discovery of T2
inflammation as a driver in many asthma patients transformed our understanding of this disease and
inspired the discovery of targeted biological therapies [1]. T2 inflammation is mediated by cytokines
including interleukin (IL)-4, IL-5 and IL-13, which then regulate the production of measurable biomarkers
including IgE, blood and sputum eosinophils, and fractional exhaled nitric oxide (FeNO) [2]. There is an
increasing selection of monoclonal antibodies targeting different T2 inflammatory pathways [3]. Tailored
treatment strategies, including biologics, and potentially microbiome-based therapeutics [4], have the
potential to alter the course of the disease. However, individualising therapy in clinical practice requires
appropriate classification systems and accurate thresholds for biomarkers across different age groups [3].
Beyond these practicalities, there is still much to learn about asthma phenotypes and their evolution across
the age spectrum.

In this issue of the European Respiratory Journal, MAISON et al. [5] investigated the feasibility of applying
a uniform classification system for identifying T2-high asthma that was age-independent using routine
biomarkers such as blood eosinophil counts and allergen-specific IgE antibodies. This prospective
multicentre German cohort study included data from 500 asthma patients (>6 years of age), 276 children
aged <6 years with preschool wheeze and 349 healthy controls; participants were categorised into four
mutually exclusive asthma phenotypes based on blood eosinophil counts and allergen-specific serum IgE
antibodies: “atopy-only”, “eosinophils-only”, “T2-high” (eosinophilia and atopy) and “T2-low” (neither
eosinophilia nor atopy). The authors of this study are to be commended for obtaining comprehensive
epidemiological and physiological data from participants across the age spectrum.

The major finding of this study was that the T2-high phenotype asthma was identified across all ages with
the highest prevalence in children and adolescents (40.2%) followed by adults (24.6%) and preschool
children (16.9%). A high degree of environmental and food allergen sensitisation, reflected by the sum of
all allergen-specific IgEs, was a key feature of the T2-phenotype across all ages, even when compared to
the “atopy-only” subgroup. Notably, alternate classifications in adults for FeNO >35 ppb and sputum
eosinophils >3% led to similar prevalence of T2-high classification (26.7%). However, as the overlap
between the definitions for adults was only 20%, the alternate classification systems may be
complementary.

The clinical characteristics associated with the T2-high phenotype were age-dependent and inconsistent. In
adults, although the T2-high phenotype was associated with a high exacerbation rate, the
“eosinophils-only” phenotype was associated with the highest exacerbation rates per year and the greatest
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proportion of severe asthmatics. Furthermore, the classification systems were unable to identify clinically
severe subgroups amongst the paediatric or preschool age groups. Of note, the prevalence of the
phenotypes varied by age, with the eosinophils-only phenotype almost exclusively seen in children
<3 years, and adults over 60 years; while T2-high groups were highest amongst those 6–45 years of age.
As the authors of this study acknowledge, most of the study participants were treated with long-term
corticosteroids, including 22.3% of the adult cohort on regular oral corticosteroids. This may have
impacted the test results and hence biased the phenotype categorisation.

An alternate explanation is the longitudinal shift in phenotype that is age-dependent.

Researchers have previously delineated different phenotypes based on the longitudinal trajectories of
preschool wheeze, which take into account a life-course approach to changing symptoms, applying
data-driven statistical approaches to large birth cohorts [6, 7]. We know that preschoolers with a persistent
wheeze phenotype have a high probability of being diagnosed with asthma at 5 years of age [7]. Higher
eosinophil level and low lung function are also predictive, but on an individual level, heterogeneity persists
and it is difficult to prospectively distinguish children whose symptoms will remit or persist. Some of the
most novel findings from this study by MAISON et al. [5] were in the youngest age group. They showed a
clear age dependency in the phenotypes, T2-high phenotype becoming the prominent phenotype in older
preschool children (mean 4 years); while the T2-low and eosinophils-only phenotypes were the
predominant forms in very young children <3 years of age. Although it is tempting to hypothesise that the
phenotypes evolve from T2-low to atopy and later T2-high, the paper only has data on the stability of
phenotypes over 2 years which is insufficient to assess longitudinal trajectories in this age group.

The early and accurate prediction of which preschoolers will be diagnosed with asthma at school-age is
valuable because it allows for earlier intervention and preventative strategies. Researchers have developed
clinical prediction models for the persistence of asthma based on early childhood wheezing episodes and
other clinical variables [8, 9]. MAISON et al. [5] showed that the proposed biomarker classification system
had utility in the prediction of asthma diagnosis and symptom persistence over the follow-up period. They
show that not only is the persistence of the T2 phenotype likely in the preschool period but those with the
T2-high phenotype are very likely to be diagnosed with asthma at school age (n=15; 73.3%). By
comparison, nearly 50% (n=36) of the T2-low group had remission of symptoms. It is unclear whether the
addition of other biomarkers such as FeNO in this age group would add complementary value to
identifying T2 subgroups as shown in the adult data. Nonetheless, routine and clinically available
biomarkers, such as blood eosinophils and allergy testing, provide predictive and phenotypic information
and could facilitate individualised precision diagnosis in this challenging age group.

Blood eosinophil cell counts are relatively easy to obtain in all age groups and they remain the most
established biomarker to distinguish T2-high from T2-low asthma [10]. A finding of this study was the
higher cut-off (90th percentile) for eosinophils in healthy children (⩾470 cells·µL−1) compared with adults
(⩾360 cells·µL−1). Reclassifying children using cut-offs for blood eosinophilia cited in trials of Th2
biologics (e.g. ⩾150 and ⩾300 cells·µL−1), significantly changed the prevalence of asthma phenotypes,
highlighting that these lower cut-offs do not accurately distinguish Th2-high children. More research is
needed to identify clinically relevant thresholds for eosinophils to increase the accuracy of phenotyping
and, in turn, the prescription of biologics targeting T2 inflammatory pathways.

There is no established definition of T2-high phenotypes in clinical practice or epidemiological studies and
the biomarkers used to phenotype asthmatics are highly variable and easily influenced by environmental
triggers or treatments [11]. MAISON et al. [5] used a clinically informed approach to classify asthmatics into
four groups. It would be interesting to understand whether data-driven agnostic approaches may also
identify similar cut-offs or further improve the diagnostic capability for these varied biomarkers to identify
asthmatic preschool children earlier and more precisely.

Another advantage of a data rather than a hypothesis-driven approach to phenotyping as used in other
studies may have provided additional insights [11, 12] into the utility of combinations of biomarkers. A
Danish cross-sectional study found that 70% of people with severe asthma demonstrated an increase in at
least one T2 biomarker but only 15% had elevated FeNO, IgE and blood eosinophils, concluding that
co-expression of biomarkers was highly variable [10]. In contrast, MAISON et al. [5] performed a sensitivity
analysis in which adult patients were grouped using an alternate classification system of airway T2-high
inflammatory classification, defined by FeNO and sputum eosinophils. The overall prevalence of the
T2-high phenotype was similar using both definitions but, on an individual basis, there was only a 20%
overlap. The variable co-expression of the T2 biomarkers may be related in part to treatment used. These
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results suggest that people should be categorised as having T2-high asthma based on at least one increased
biomarker and that airway T2 inflammation cannot be accurately predicted based on serum markers
alone [11].

The results of this study provide important insights into the prevalence and trajectories of asthma
phenotypes in different age groups. The ALLIANCE cohort will certainly become increasingly useful over
a longer follow-up period as the study participants age. The value in cohorts such as these is the
opportunity to study the longitudinal utility of biomarkers in relation to disease symptom persistence,
remission and response to therapy. This research furthers our understanding of asthma phenotypes
longitudinally, which, in turn, may move the needle on integrating precision medicine into our care and
improve our ability to earlier endotype this common disease.
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