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Clustering in asthma: why, how and for how long?
Arnaud Bourdin*,# and Pascal Chanez",+

A
sthma and most chronic airway diseases are hetero-
geneous entities. Even severe asthma does not repre-
sent a single phenotype of asthma. This heterogeneity

of phenotypes is the starting point of new approaches for
characterisation, understanding and management of asthma in
the near future. The ultimate approach will be to identify new
phenotypes sharing coherent underlying biological mechan-
isms (i.e. the concept of endotypes [1]) to better predict future
risks. Ultimately, new specific, targeted or personalised
therapeutic avenues and management will be developed based
on these new groupings of patients and used [2].

The main challenge is to avoid pre-established hypotheses. An
unbiased approach of phenotyping is appealing in view of
these ambitious goals. The increased popularity of clusters
analysis in asthma benefits from the development of cohorts of
asthmatic patients worldwide [1, 3–5]. For example, clusters
derived from the Severe Asthma Research Program (SARP)
initiative in the USA have been well received and disseminated
within the severe asthma community [4]. This phenomenon
can be explained by different factors: the approach was found
original, the expert centres involved were excellent, and the
findings and statistics were of great value. The items chosen in
the hierarchical tree accounted for 85% of the variance of the
clusters. Despite important interest demonstrated by special-
ists, most physicians are unable to fully understand the
clustering process, and its translation in the real world to treat
severe asthma is not obvious. The hypothesis-driven clustering
approach used in the UK [5] led the authors to propose a
cluster-based specific management built on the coherence
between eosinophilic inflammation based on cellular percen-
tage in induced sputum, and inhaled corticosteroid (ICS)-dose
adjustment. In some small subgroups of patients, they used
their results to safely step down ICS in non-eosinophilic
patients, mainly obese females with uncontrolled asthma. In
eosinophilic asthma patients, the induced-sputum based ICS-
dose management improved asthma control, leading to a
decrease in the numbers of severe asthma exacerbations.

Nevertheless, we expect the clustering approaches to anticipate
future risks (exacerbation, decline in lung function) and try to
translate personalised medicine into reality.

Physicians’ daily practice is a real phenotyping exercise. This
solid experience raises suspicion towards non-human statis-
tical methods intended to validate our daily expertise. Usually,
clustering reduces data to their mean differences, which does
not necessarily reflect reality, especially the complexity of
biological data. Moreover, this method is limited by the quality
of data implementation. Implementing complex data (clinical
history and follow-up, patients’ outcomes, imaging and
complex biology such as -omics approaches) will potentially
lead to one cluster for each single individual with his/her
unique phenotype.

Other methods have been tested before Ward’s clustering
approach, such as the principal component analysis [6] and the
varimax rotations. They led to meaningful reports but to date,
none has really surpassed the others. Lastly, a holistic
approach [7] is advocated under the ‘‘unsupervised unbiased’’
label to avoid the selection bias introduced by the a priori given
definitions of the disease.

In this issue of the European Respiratory Journal, KIM et al. [8]
successfully used a clustering method to reach a potential ‘‘Holy
Grail’’. For this purpose, they gathered data derived from two
Korean severe asthma cohorts for a total of more than 2500
patients. They described four phenotypes between both cohorts
who shared very similar patterns. This manuscript is of interest
as it reports, for the first time, a clustering approach in asthma
arising from Asia. Asthma was defined based on a World
Health Organization definition and the data were collected on
different occasions, which strengthened the impact of the study.

The four clusters were mostly discriminated by a three-axis
components’ scattergram comprising forced expiratory volume
in 1 s (FEV1), age of onset and smoking. The latter is not
often reported in studies as smoking is usually considered as
an exclusion criterion in asthma; however, smoking and
asthma represents a frequent clinical challenge for clinicians
[9]. Accordingly, this clustering approach may be more
applicable to our daily practice. The four clusters are repro-
duced in two large cohorts, they are relevant, and efficiently
discriminate patients based on their past history (duration of
the disease without anti-inflammatory treatment) and clinical
examination (body mass index, rhinitis). Longitudinal assess-
ment was used to investigate lung function decline. The
authors report that pre-bronchodilator FEV1 does not decline
in the follow-up year in all the clusters.

A potential limitation of the present study is the choice of items
which contribute to the clusters, including the absence of the
consumption of healthcare resources, comorbid conditions,
inflammation and, obviously, treatments. The change in
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CORRESPONDENCE: A. Bourdin, Département de Pneumologie et Addictologie, Hôpital Arnaud de
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treatment and management may affect the validity of the
longitudinal findings. Furthermore, this is a supervised cluster
analysis, which dampens the potential comparison with other
cluster reports, such as SARP.

Lastly, the clustering approach is an elegant way to better
understand asthma using cohort data collection, yet clinical
use in a daily practice in a primary or secondary care setting
remains a matter of debate.

As long as clinicians remain capable of seeing human beings as
unique individuals the scientific substrate for personalised
medicine will remain their responsibility. Otherwise, predic-
tive medicine, supported by any statistical method, will
irremediably lose its credibility: ‘‘back to the trees’’ [10].
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