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Abstract

Inflammation is a central feature in current definitions of asthma. Despite this, airway
inflammation remains infrequently assessed in either population-based studies or clinical
practice. In this thesis, conventional and novel non-invasive methods (based on exhaled nitric
oxide (FENO) measurement and sputum induction) were used to assess airway inflammation
and examine the presence, characteristics and stability of inflammatory asthma phenotypes in

a general population sample, which included very young and very old individuals.

It was shown that FENO measurement could be easily and cost-effectively conducted, and
that flow cytometric analysis of sputum leukocyte populations is a feasible alternative to
conventional manual cell counts. In particular, flow cytometric analysis was shown to be well
suited to the detection of rare cell populations, and provided data suggesting that airway
invariant natural killer T cells may not be a key player in asthma pathophysiology and that
basophils may be a useful indicator of allergic airway inflammation in asthma.

When examining inflammatory asthma phenotypes, it was shown that less than 50% of
asthmatics (both children and adults) had evidence of eosinophilic inflammation, although in
one small study, altered treatment resulted in phenotype changes in more than 50% of
asthmatics studied. Neutrophilic airway inflammation was rare, and was statistically
significantly associated with age. Approximately half of all the asthmatics studied had no

detectable evidence of airway inflammation at the time of assessment.

In conclusion, the methods developed and validated for the non-invasive assessment of
airway inflammation allow more detailed investigations of asthma aetiology in population-
based studies. However, a single assessment of airway inflammation may not be adequate for
valid identification of inflammatory asthma phenotypes. The results of the studies described
in this thesis suggest that 50% of asthmatics may have eosinophilic airway inflammation,
with the remainder having no airway inflammation. Further investigations of non-
inflammatory mechanisms are therefore warranted, as a better understanding of the
mechanisms and the associated environmental exposures involved may guide the

development of more effective therapies and control measures for this common phenotype.



“If you know the enemy and know yourself, you need not fear the result of a hundred
battles. If you know yourself but not the enemy, for every victory gained you will also
suffer a defeat. If you know neither the enemy nor yourself, you will succumb in every
battle”

— Sun Tzu, the Art of War

“If we knew what it was we were doing, it would not be called research, would it?”

— Albert Einstein
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