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Small airways, big challenge
P.J. Sterk and E.H. Bel

R
espiratory medicine has always been in a privileged
position, because it has relatively easy access to its
organ of interest. Chest radiographs have been one of

the earliest widely adopted imaging techniques in medicine,
whilst quantitative pulmonary function methods have gener-
ally been available for more than three quarters of a century.
Add to this the sophisticated bronchoscopic inspection,
sampling and intervention techniques, the modern molecular
analysis of exhaled air and the direct topical administration of
drugs: what else could one desire in terms of diagnosis,
monitoring and therapy? Whilst cardiologists and nephrolo-
gists were struggling to obtain a close picture of their favourite
organs in their patients, the pulmonologists had the luxury of
having access to valuable information about pathology,
physiology and cell function in lung disease.

However, do we really know what is going on in the lung in
health and disease? The lung is a complex, adaptive organ in
terms of its anatomy [1], mechanics [1, 2], gas transport [1, 3]
and cell biology [1, 4]. All these features turn out to be highly
dynamic, balancing under delicate homeokinetic conditions [5].
Any shifts in such dynamics can readily lead to manifest
disease [6], which may be captured by measuring the temporal
behaviour of the lung [7, 8]. However, most of these critical
events take place in the lung periphery: the small airways and
alveolar region. This is the key area that determines the
transition from physiologic to pathophysiologic behaviour of
the lungs. And we have not been able to get direct access to this
area yet.

In the current issue of the European Respiratory Review, BURGEL

[9] addresses the role of small airways in obstructive airway
disease. His article is based on an ERS Research Seminar held
in Amsterdam in October 2010. This meeting was largely based
on prolonged discussions amongst experts in the field
following very concise introductions in each of fields, such as
the pathology, physiology, imaging, biology, diagnostic rele-
vance and therapeutic targeting of the small airways in asthma
and COPD. The aim was to exchange the best of our
knowledge and to identify the major unexplored areas that
are required for understanding the role of small airways in
disease. The interdisciplinary nature of the seminar was
considered to be a conditio sine qua non.

P-R. Burgel has succeeded in creating a very comprehensive,
state-of-the-art article about the small airways. It reads as an
adventure, confronting us with the uneasy feeling that we
don’t know much about this vital part of the lungs after all. Is
there a lack of data? Not really, but what appears is that the
various studies available all had to compromise in the selection
of patients of interest and sampling techniques. The patholo-
gists are providing excellent data on post mortem or resection
material, but can’t get hold of the regular asthma or chronic
obstructive pulmonary disease patients of interest. The
physiologists are presenting very smart techniques, but have
to admit that these are all indirect measures of small airways
function. The radiologists are increasing their resolution when
measuring structure and function of the lung, but still can’t get
close enough to the small airways in vivo. And the molecular
biologists cannot simply get hold of the cells in the small
airways, or of the RNA and protein profiles that seem to be
critical in the lung periphery.

Hence, what then can we expect from the clinicians? The article
by BURGEL [9] constantly refers to potential clinical implications,
making us all very modest in terms of the potential of
respiratory medicine. Apparently, the lung is still mainly a
black box, and clinicians are constantly challenged to give their
best guess on the extent and implications of any abnormalities in
the lung periphery. The article by BURGEL [9] clearly shows that
this provides many (novel) research opportunities. For instance,
there is much mileage in determining the prognostic signifi-
cance of small airways abnormalities, or in establishing whether
local pathogens are driving small airway pathology and disease.
And eventually, there is much room for improvement in
targeting the right therapy to the small airways.

There is no doubt that solving this requires integrative
approaches, in which local cellular phenotyping at the RNA,
protein or metabolome level is linked to morphology by
modern imaging, to small airways function and eventually to
clinical status [10]. This seems to be the single way out, and we
are quite fortunate that exactly this is actually emerging [11]. It
may be called ‘‘systems medicine’’, which is today’s phrase for
high throughput, computational (patho)physiology allowing
integrative, individual phenotyping in disease. Let respiratory
medicine take the lead again, by adopting this strategy when
unravelling the role of the ‘‘silent zone’’ in lung disease.

Much of the data discussed by P-R. Burgel has been produced
by the big giants of the small airways. Let us say the somewhat
older, ever-youngsters in the field. The article nicely shows
that the field is wide open for new and young giants, who can
eventually put the small airway puzzle together.
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