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Background: The gravity of lung disease in CF has historically driven research 

priorities and disease management. Yet, the majority (>90%) of patients with CF also 

suffer from GI symptoms and complications. A survey of CF patients and clinicians 

globally has ranked GI symptoms 2nd in priority, ahead of respiratory issues, yet no 

GI-specific therapies currently exist. The GI symptoms and manifestations of CF 

plays a crucial role in the quality of life and maintenance of the optimal nutritional 

state for individuals, which in turn influence lung function and life expectancy.  

Paediatric studies have demonstrated that the Cystic Fibrosis (CF) gut microbiota 

has reduced species diversity, delayed maturation, and a significantly different 

community composition to that of a healthy child, commonly referred to as dysbiosis. 

The altered microbiota has links to inflammation, impaired linear growth as well as 

pulmonary function and exacerbations, supporting the role of gut microbiota in CF 

disease outcomes. Ongoing improvements in survival rates have further coincided 

with emerging adult-specific gastrointestinal (GI) complications, including an 

alarming increased risk of GI malignancy. Mechanistic models are needed to 

better understand the pathophysiology and likely multidirectional links 

between intestinal microbial dysbiosis, inflammation and malignancy risk, 

critical to developing effective GI treatments for individuals with CF.  



We have been developing human 2D and 3D intestinal organoids from our patients 

with CF using patient-specific epithelial cell models. Organoids are a close replica of 

the in vivo intestinal environment and provide a system for disease modelling. The 

conquer CF grant has allowed us to introduce specific bacterial species with known 

CF associations into 3D and 2D epithelial culture systems to examine microbiota-

induced changes in primary epithelial cells.  

Aims: Our primary aims were to; 

1. Generate a robust, CF-specific in vitro model capable of demonstrating 

host-microbe interactions in the intestinal environment.  

2. Quantify the cytokine responses to a mix of inflammatory CF pathobionts in 

a CF and non-CF organoid model.  

3. Test the efficacy of three potential probiotics to ameliorate inflammation.  

Results: We successfully expanded and differentiated 2 patient derived organoid 

lines; 1 CF and 1 non-CF organoid line. The CF organoid model had higher baseline 

IL8 concentrations (340 pg/ml) than the non-CF model (216 pg/ml) (p = 0.02) (Figure 

1a). When inoculated with a range of pathobionts, individual species and species 

combinations led to variable increases in IL8 concentrations compared to baseline. 

Akkermansia muciniphila and Faecalibacterium prausnitzii reduced the elevated 

production of IL8 on average 46.10% and 53.90% respectively in CF and 33% and 

32.5% in non-CF models (Figure 1b). The results were species and model 

dependent. Our preliminary data indicates that both A. muciniphila and F. prausnitzii 

have potential to reduce intestinal inflammation, but existing microbiota and 

individual variation may dictate effectiveness.  

Output: Results from this study were presented at 46th European Cystic Fibrosis 

Conference 

van Dorst, J., et al., WS08.06 Pilot study evaluating the potential of Akkermansia 

muciniphila and Faecalibacterium prausnitzii as cystic fibrosis-specific probiotics 

utilising patient-derived organoid models. Journal of Cystic Fibrosis, 2023. 22: p. 

S17-S18. 

Ongoing: To validate findings, we are currently expanding this research across 

multiple patient-specific organoids to account for biological and technical variation 



and expanding the endpoint measurements to include cellular and barrier function 

effects.  

Impact: There is a fundamental lack of knowledge of the underlying mechanisms of 

inflammation, dysbiosis and increased malignancy risk in CF, and how these likely 

multidirectional interactions differ from non-CF populations. Despite the benefits of 

CFTR modulators, many individuals with CF still do not experience substantial 

improvements in their GI issues. Organoid models of chronic inflammatory diseases 

have been instrumental in advancing our understanding of the molecular events that 

underpin inflammatory processes. This grant has enabled us to use CF specific 

organoids to interrogate some of the mechanisms regulating inflammation and other 

gastrointestinal manifestations in CF. Understanding the pathogenesis of GI 

inflammation in CF will have enormous potential to enhance quality of life and reduce 

future malignancy risks, ultimately reducing the burden of disease carried by affected 

individuals, their families, the community and the health care system.  

We kindly thank Conquer Cystic Fibrosis the funding body for their support of this 

research.  

 

 

Figure 1: (A) The CF organoid 
model had higher baseline IL8 
concentrations than the non-CF 
model, (B) A. muciniphila and F. 
prausnitzii reduced elevated 
production of IL8. 


