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PROJECT SUMMARY

Cystic fibrosis (CF) is the most common life-limiting genetic condition amongst Caucasians,
affecting approximately 3300 Australians. Most people with CF die as a result of respiratory
failure due to progressive bronchiectasis (scarred and dilated airways), in mid-adulthood.

Infection and inflammation are critical to the developmental of CF lung disease, and both can
begin very early in life. Over the past three decades, there have been significant changes in our
understanding and management of CF lung disease, including the introduction of newborn
screening (which occurred in Victoria in 1989), evidence that improved health in infancy and early
childhood affects lung function when first measured at age 6-years, and an understanding, from
molecular analysis of adult sputum samples, that there is a diverse bacterial community
(microbiota) in the airways of adults with CF. The lower airway microbiota of children with CF has
not been characterised.

This PhD follows a birth cohort of 100 infants with CF that was established in Victoria in 1992,
soon after the introduction of newborn screening. Infection and inflammation was initially explored
in multiple lower airway samples obtained under general anaesthesia. These samples have been
re-analysed to describe the microbiota in early CF lung disease. This study will then describe the
very long-term impact of early lower airway infection, inflammation and microbiota composition on
survival and the development of lung disease over a 25-year period.

PROJECT AIMS / OBJECTIVES

This project aims to explore the very long-term outcomes following early infection and
inflammation CF lung disease.
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It will first explore the development of the lower airway micro biota (bacterial community) in infants
and young children with CF, including differences in the lower airway microbiota of infants with
and without CF; the evolution of the CF lower airway microbiota through infancy and early
childhood and its relationship to disease status, including airway inflammation; and spatial
differences in the micro biota of the right middle lobe and lingula airways of young children with
CF.

The project will then evaluate the influence of lower airway infection, inflammation and microbiota
composition on survival, need for lung transplant, rate of decline of lung function, and progression
of structural lung disease over a 25-year period.

A birth cohort of 100 infants with CF was established at the Royal Children's Hospital, Victoria, in
1992. These infants were recruited soon after diagnosis (predominantly by newborn screening,
introduced in Victoria in 1989), into a study designed to explore infection and inflammation in
early CF lung disease. Infants underwent bronchoscopy and bronchoalveolar lavage (lung
washings; BAL) at recruitment and annually thereafter. Infants undergoing bronchoscopy for
investigation of chronic strider were recruited as controls. Quantitative cultures were performed
and inflammatory markers were measured contemporaneously. The BAL fluid was then frozen
and stored, and 16S rRNA gene sequencing has been performed on stored samples.

SIGNIFICANCE AND OUTCOMES

To date, this research project has demonstrated that differences in the CF lower airway
microbiota are evident by 6-months of age, and are most pronounced in symptomatic infants.
There are ongoing age-related changes in its composition and structure, but it appears that the
lower airway microbiota is dynamic. In childhood, lower airway microbiota composition is
associated with airway inflammation; the next part of this project will evaluate the long term
impact of this.

Substantial future research will follow on from this project, including an evaluation of the adult
airway microbiome and its relationship to current disease status and early life factors, with the aim
of improving our understanding of the development of CF lung disease and identifying potentially
modifiable factors in that process.
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