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ABSTRACT

Background: ‘Bronchiectasis’ is usually a progressive disease defined as bronchial dilatation, with
or without associated bronchial wall and lung parenchymal damage, and classically with pus in the
bronchial lumen. There is no knowledge on the prevalence, aetiology, and severity of paediatric
bronchiectasis in New Zealand. Primary ciliary dyskinesia (PCD) is an inherited disorder that can
cause bronchiectasis and is characterised by specific structural ciliary abnormalities leading to
impaired ciliary motility. It has been suggested that ciliary abnormalities may predispose Maori and
Pacific Island people to bronchiectasis, but appropriate expertise and non-invasive technology to
accurately investigate the condition has not been available in New Zealand. Additionally the
exhaled gas nitric oxide (NO), a non-invasive marker of some types of airway inflammation, has
been suggested as a useful screening test for PCD. The aims of this thesis were to:

1. Define the demographics, causes, and severity of the known paediatric bronchiectasis

population of Auckland.

2. Establish a method for detecting primary and secondary ciliary dysfunction.

3. Explore non-invasive methods for differentiating primary and secondary ciliary disease.

4. Determine the prevalence of PCD in paediatric bronchiectasis in Auckland.
Methods: Observations were made on children with bronchiectasis who attended the Starship
Children’s Hospital, and a cohort of healthy children recruited from local Auckland schools. A
retrospective review of the demographics and radiology scores (CXR and HRCT scan) as a
measure of disease severity was made. The results were compiled into a bronchiectasis database
and a measure of socio-economic factors (NZDep96 index) was incorporated. Equipment was
created for the photometric method of assessment of ciliary beat frequency (CBF). After piloting, 3
prospective studies were undertaken to evaluate skin prick allergy tests, exhaled and nasal NO,
lung function and a nasal brushing for assessment of CBF and ultrastructural analysis in the normal
and diseased children.
Results: The estimated prevalence of paediatric bronchiectasis in Auckland was ~2/10,000 and
was disproportionately more common in the Pacific Island (6.3/10,000) and Maori children
(2.8/10,000). Eighty eight percent of cases had bilateral disease, and 64% had 4 or more lobes
involved. There was a wide range of presumed aetiologies but over half remained undiagnosed
despite extensive investigation. The median duration of symptoms before diagnosis was 3.2 years,
and a median of 4 respiratory admissions pre-diagnosis. The NZDep96 index suggested
significant associated socio-economic deprivation. A non-invasive protocol to brush nasal
epithelium and the technology to assess CBF was created and piloted. Ethnic normal values were
established for NO and CBF for healthy European and Pacific Island children. Insufficient Maori
children could be recruited. CBF and NO values were not low and comparable with frequencies
reported internationally using similar methodologies. Exhaled NO levels did not differ significantly
between the children with bronchiectasis and controls, or between the bronchiectatic children who
were and were not prescribed inhaled steroids. However CBF and nasal NO were lower in the
children with bronchiectasis than controls. The percentage of abnormal ciliary structural defects in

the control children was 3 times higher than reported controls, with no difference across ethnic



groups. Similar abnormalities were seen in the children with bronchiectasis. These abnormalities
were central microtubule defects, tubular additions or deletions, and partial dynein arm defects. In
the individual children with bronchiectasis who had low CBF and nasal NO, no single primary ciliary
defect was identified to conclusively diagnose PCD.

Conclusions: Paediatric bronchiectasis is common and severe in Auckland, New Zealand but the
condition has been neglected in terms of recognition. It is hoped that the establishment of a
bronchiectasis database for children will not only facilitate collaborative research but also act as a
template for a national bronchiectasis database for New Zealand, which can be used to support
applications for health resources and funding. Importantly the thesis has resulted in a non-invasive
method for assessing ciliary structure and function that could be used to investigate New Zealand
children and adults. A wide variety of ciliary abnormalities were found in the New Zealand children
that were most likely secondary phenomena, and the incidence of PCD in the population examined,
if present, is small. More work is needed to increase the ciliary structural and functional ‘library’ for
New Zealand children, and particularly for Maori children who were under assessed in this work.
The possibility of another vulnerability factor, as yet not identified, either of innate immunity or

airway defences may still underlie the high prevalence of bronchiectasis in New Zealand.
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