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Background: Short chain fatty acids (SCFA) are produced by beneficial bacteria in 

the gut, mainly from prebiotic dietary fibres. SCFAs fuel the activities of beneficial 

bacteria and have many important roles in the gut and wider health, including 

combating inflammation and cancer activity, and regulating the communication with 

the lungs (gut-lung axis) and the immune system. A better understanding of the role 

of SCFA in CF could lead to targeted diet interventions or SCFA supplements as 

therapies. 

Aims: In this study, our primary aims were 

1) To measure levels of SCFA in children and adults with CF   

2) To explore the relationships between SCFA levels, diet, gut bacteria, and 

health outcomes in CF. 

Results: Stool samples have been successfully obtained from 75 children with CF 

and 75 age and gender matched healthy controls. Of the 75 children with CF, we 

collected additional longitudinal data for 30 individuals at two sample points from 6-

18 months for a total of 135 CF samples and 75 HC samples. For adults, we have 

collected 51 stool samples from adults with CF. Microbial DNA, SCFA and 



calprotectin were extracted from stool samples. Microbiome analysis has been 

completed. After some initial problems with quantification, SCFA levels analysed 

using gas chromatography-mass spectrometry has been completed for the children’s 

samples and is in progress for the adult samples. Clinical and dietary data was 

captured alongside stool samples. We have validated dietary data for 70% of the 

paediatric cohort and 68% of the adult cohort. The adult cohort was also collected 

alongside scheduled colonoscopy results.  

Analysis of paediatric samples found significant reductions in the levels of butyrate 

under 5 years old, iso-butyrate, valerate and isovalerate in children with CF 

compared to HCs (Figure 1). We also found significant correlations between SCFA 

and key dietary factors. In both adults and children, the CF diet was significantly 

higher in saturated and trans fats and lower in starch and fibres compared to HC and 

to the recommended health guidelines. In children, the poor-quality diet had links to 

inflammation and respiratory outcomes including exacerbations and lung function. 

For adults, there was no link between high-risk foods associated with colorectal 

cancer and colonoscopy pathology observed.   

Output: Early results of the paediatric study were presented at the European Cystic 

Fibrosis Conference, and the manuscript is currently in preparation. 

van Dorst, J., et al. "WS02. 4 Evaluating the role of short chain fatty acids in 

cystic fibrosis." Journal of Cystic Fibrosis 20 (2021): S4  

A preliminary analysis of the dietary factors for the adult study has been submitted to 

the 2024 European Cystic Fibrosis Conference 

Taylor, N., et al. “Dietary and nutritional quality in adults with cystic fibrosis 

undergoing colonoscopy” 

Ongoing: We are currently finalising the manuscript for the SCFA in children with 

CF. Results thus far are informing the development of a dietary intervention study. 

We are finalising the adult SCFA analysis and integration with dietary, microbial and 

colonoscopy results. It is hoped that these results will provide additional biomarkers 

and improve risk stratification for colorectal cancer (CRC) in CF.  

Impact: SCFAs are proposed as key mediators linking the diet, microbiome and host 

immune system, and have reported anti-inflammatory and anti-tumour effects locally 

in the gut as well as systemically throughout the body. This grant has allowed us to 



interrogate SCFA concentrations in children and adults with SCFA, and critically, the 

associations between SCFA, diet, microbiome, inflammation, and patient health 

outcomes including respiratory health in children, and CRC development in adults.  
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Figure 1: SCFA levels in children (0-18 years) with CF (purple line) and age and 

healthy controls (orange). AA = acetic acid, BA = butyric acid, PA = propionate acid, 

ISA = iso-butyric acid, VA = valerate acid, IVA = iso-valerate acid.  

 

 

 

 


