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A new series on airway remodelling
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I
n today’s respiratory research, airway remodelling is
probably one the best examples of an area for which the
level of excitement easily matches the level of confusion on

its definition and implication. This seeming contradiction may,
however, not be worrying at all in science. In fact, it is likely to
be a powerful driving force of creative research, thereby
generating and testing a variety of hypotheses.

Traditionally, tissue structure was considered to be relatively
stable after an episode of embryonic development. However, it
is becoming more and more evident that growth, turn-over
and repair of tissue represent a continuous, lifelong process
involving all resident cells and their extracellular matrix
(ECM), both in health and disease. This is also very likely the
case for intrapulmonary airways [1, 2]. At present, it is
customary to reserve the term ‘‘airway remodelling’’ to
conditions where the structure of the airways becomes
‘‘abnormal’’ as compared with that observed in healthy
subjects.

Typical airway structural changes can be observed in chronic
respiratory conditions such as asthma and chronic pulmonary
obstructive disease [2, 3]. Remodelling refers to a complex
phenomenon involving changes in the number and/or type of
resident cells and/or the quantity of various constituents of the
ECM. Epithelial damage, vascular and glandular proliferation,
increased smooth muscle mass, subepithelial fibrosis and
increases in ECM constituents such as proteoglycans are
among the best studied features of this complex phenomenon,
although there is a need to better understand the time course of
these processes. Airway remodelling may be observed at early
stages of airway diseases before they become clinically evident
[4, 5]. It is usually considered secondary to an underlying
inflammatory process through the action of various cytokines
and mediators, although other mechanisms may be contribu-
tory [1–3, 6–8].

The interactions between resident cells and inflammatory cells
involved in the development of remodelling are currently
under investigation, and there is evidence that not only can
inflammation influence remodelling but the opposite is also
true, with these mutual interactions possibly contributing to
the persistence of both processes [9, 10]. Although observed
structural changes can contribute to the clinical features of

airway disease, including their severity and persistence, how
these various modifications could lead to alterations in airway
function and affect clinical outcome is still to be determined
[11, 12].

Hence, there are many urgent research questions in this field.
What are the basic mechanisms driving airway remodelling?
Are these genetic, inflammatory or perhaps even mechanical?
Can it be induced by environmental factors? What are the
cytokines and growth factors involved? What in fact are the
exact structural changes that we are talking about? How
should tissue be sampled to measure those? Can this be done
noninvasively, e.g. by imaging techniques? How does airway
remodelling translate into changes of airway function? Is
remodelling always detrimental, or can it be protective against
airway narrowing? What is the eventual clinical expression of
airway remodelling? Is it associated with particular clinical
phenotypes? Furthermore, a key question is whether or not
interventions should be directed against airway remodelling?
Are our current interventions changing airway structure? And
which are the novel approaches in this field?

This month, the European Respiratory Journal launches a series
of review articles produced by global experts in the field,
covering the above aspects of this topic. It will address the basic
mechanisms and the main components of structural airway
changes and how to assess these, the contribution of animal
models to the understanding of abnormal repair processes and
permanent changes of both lung and airway structure, and also
the contribution of allergen exposure to airway remodelling in
sensitised subjects. Finally, the clinical significance of airway
remodelling, the influence of therapies on this and also the future
research needs in this field will be discussed.

We are facing a new era in our understanding of airway
disease, which has led to unconventional therapeutic options
[13, 14]. During the coming months, the European Respiratory
Journal will present the science behind this, starting with
FIXMAN et al. [15] reviewing the basic mechanisms of the
development of airway structural changes.
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*Hôpital Laval, Institut de cardiologie et de pneumologie, l’Université Laval, Québec, QC, Canada.
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