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GI symptoms in people with Cystic Fibrosis 
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The Gut in Cystic Fibrosis 

Altered transit

Altered mucus

Exocrine pancreatic 

insufficiency 

Small intestinal bacterial 

overgrowth 

CF-related liver disease 
Intestinal 

inflammation 

Gut dysbiosis
Increase colon cancer 

risk

Hedsund et al., 2012; Dellschaft et al., 2021; Hansson, 2019; Jaudszus et al., 2022; Burke et al., 2017; Li and Somerset, 2014; Yomada et al., 2018; Than et al., 2016; Tjalsma et 

al., 2012; Ullman and Itzkowitz 2011; Vieira et al., 2017; Louis et al., 2014; Mirzaei et al., 2021
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The Gut Microbiota



Gut Microbiota in Health 

Bacteria and their anti-
inflammatory-inducing products 

Strong mucus layer 

Cells lining the colon held tightly 
together 

Bacteria does not reach the 
immune cells but anti-
inflammatory products can so 
inflammation is not triggered 

Trompette et al., 2018 



Gut Dysbiosis

Bacteria and their inflammatory-
inducing products 

Weak mucus layer 

Big gaps between cells lining the 
colon 

Bacteria and their inflammatory-
inducing products reach immune 
cells and trigger inflammation



Gut Dysbiosis
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Short chain fatty acids

The Gut - Lung - Axis

Trompette et al., 2018; Zhang et al., 2020a 



Factors affecting the gut microbiota
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Gut Dysbiosis and CF: Literature Review

Antosca et al., 2019; Bruzzese et al., 2014; Burke et al., 2017; Coffey et al., 2019; Dayama et al., 2020; Debyser et al., 2016; del Campo et al., 2014; de Freitas et al., 2018; Duytschaever 2011; 

2013a; 2013b; Enaud et al., 2019; Flass et al., 2015; Fouhy et al., 2017; Hayden et al., 2020; Hoffman et al., 2014; Hoen et al., 2015; Kanhere et al., 2018; Kristensen et al., 2020; 2021; Li et al., 

2017; 2018; Loman et al., 2020; Madan et al., 2012; Manor et al., 2016; Matamouros et al., 2018; Miragoli et al., 2017; Nielsen et al., 2016; Ooi et al., 2018; Scalan et al., 2012; Schippa et al., 2013; 

Sidhu et al., 1998; Taylor et al., 2020; Van Biervliet et al., 2018; Vernocchi et al., 2017; 2018; Wang et al., 2019

• Diversity measures:

Alpha-diversity = within a sample Beta-diversity = between samples



Gut Dysbiosis and CF: Literature Review
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• Weight 

• GI transit and pH:
• IVA improved proximal small intestinal pH profile

• No change in whole gut transit time with IVA

• Inflammation

CFTR modulators and the CF gut 

Szentpetery et al., 2022; Stalling et al., 2018; Gelford et al., 2017; Ooi et al., 2018; Tetard et al., 2020; Bailey et al., 2021



 Gut microbiota changes with CFTR modulator use

CFTR modulators, gut dysbiosis and CF

Kristensen et al., 2021; Ooi et al., 2018; Ronan et al., 2021



GI symptoms with triple therapy

• N=107 pwCF German and UK cohorts

• CFAbd-Score© pre and up to 26 weeks after commencing 

triple therapy compared to healthy controls 

Mainz et al., 2022



GI symptoms with triple therapy: Mainz et al. 2022



GI symptoms with triple therapy: Mainz et al. 2022

• Differences in UK and German cohorts:

• German cohort highly significant decrease in total CFAbd-Score

• UK cohort not statistically significant decrease in total CFAbd-Score

• Potential reasons:

• German cohort : 12+ years (5% PS, rest PI) 

• UK cohort PI adults only 

• Diet?

• UK cohort where on modulators longer time 



GI symptoms with triple therapy: Schwarzenberg et al., 2022

• United States aged ≥ 12 years old

• GI questionnaires data n=438:

- Patient Assessment of Upper Gastrointestinal Disorders-Symptom severity Index [PAGI-SYM]

- Patient Assessment of Constipation-Symptom Severity Index [PAC-SYM] 

- Patient Assessment of Constipation Quality of Life [PAC QOL]) 

- Stool-specific questionnaire (SSQ) 

• N=137 one or more of the following: 

- faecal calprotectin,

- steatocrit (measuring fat in stool) 

- pancreatic elastase-1 

Schwarzenberg et al., 2022





Schwarzenberg et al., 2022



GI symptoms with triple therapy: Schwarzenberg et al., 2022

• Six months ETI therapy:

• PAGI-GYM bloating and PAC-Sym rectal symptoms non-statistically significantly increased 

• All other domains significantly decreased

- but not by the Minimal Clinically Important Difference (MCID) 

• Faecal calprotectin levels decreased with ETI therapy 

• No significant change in steatocrit (or pancreatic elastase-1 after six months of ETI therapy, indicating EPI 

did not improve in this group 



Observation cohort study in adults with CF investigating links between the:

• Gut microbiota

• SCFA levels

• GI symptoms

• Dietary intake

• Gut-Lung-Axis 

• Changes in above parameters with CFTR modulators

Results due shortly!

Igloo-CF Study
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• Gut Microbiota and Colorectal Cancer

The gut microbiota in pwCF compared to those with 

colorectal cancer 

Young et al., 2021a; 2021b



The Gut - Lung – Axis: Time to Change?



‘So how should we readjust nutritional care in this rapidly changing 

landscape? Just as Crozier’s work radically changed dietary care, and 

contrasted with the prevailing clinical view, the CF community should 

consider another radical change to improve lifespan beyond previous 

expectations’



Thanks to Professor Daniel Peckham, Dr Helen White, the CF Trust, SRC 012 team, 

Professor Phil Quirke, our study participants and to you all for listening  



Thank you for listening

Questions welcome 
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