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The bi-directional brain-gut-microbiome axis  

Mayer, E. A. et al. (2015) Nat. Rev. 

Gastroenterol. Hepatol.  
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The brain-gut-microbiome axis in FGIDs 

IBS and placebo – a 

special relationship? 

Is the 

microbiota 

altered in IBS? 

Visceral pain – Peripheral 

receptors?  Central 

mediation? 

How can we intervene? 

IBS with anxiety and 

depression:  chicken 

and egg? 

Tillisch, Gut Microbes 2014 



Confirmation of Bidirectional Gut to Brain Pathways in Irritable 

Bowel Syndrome and Functional Dyspepsia: A One Year 

Population-Based Prospective Study  Abstract 1634 

Background:  

• Dysregulation of the brain- gut axis is a major feature of functional 

gastrointestinal disorders (FGID) including irritable bowel syndrome 

(IBS) and functional dyspepsia (FD).  

• Recent long term prospective studies have found that the central 

nervous system and gut interact bidirectionally in FGIDs,1-2  

– Can that bi-directionality be shown in self report data? 

NA Koloski, MP Jones, NJ Talley 



Confirmation of Bidirectional Gut to Brain Pathways in Irritable 

Bowel Syndrome and Functional Dyspepsia: A One Year 

Population-Based Prospective Study  Abstract 1634 

Methods:  

• Participants were a random sample for survey (baseline and 1 year) 

• 2114 participants  (response rate = 76%).  
– Rome III questionnaire for IBS and functional dyspepsia 

– Hospital Anxiety and Depression questionnaire 

• Prediction of developing IBS, FD, anxiety and depression was calculated 

Results:  

• Higher anxiety and depression predict development of new IBS or FD at a one year, 

implicating brain-gut interactions in these disorders.  

• In those without anxiety and depression at baseline, people with baseline IBS and FD 

had higher levels of new anxiety and depression at the one year follow-up, implicating 

gut-brain pathways operate in these disorders. 

 
NA Koloski, MP Jones, NJ Talley 



Confirmation of Bidirectional Gut to Brain Pathways in Irritable 

Bowel Syndrome and Functional Dyspepsia: A One Year 

Population-Based Prospective Study  Abstract 1634 

Conclusion:  

• This study provides further evidence that the gut and brain interact 

bi-directionally in IBS and FD.  
 

• The data also suggest than in a subset of patients, the disorder 

starts in the gut and this may drive the development of psychological 

symptoms. 
 

NA Koloski, MP Jones, NJ Talley 



Randomized Controlled Trial: Transcutaneous Electrical Vagal 

Nerve Stimulation Prevents the Development of Acid Induced 

Esophageal Hyperalgesia Abstract 520 

 

• Visceral hypersensitivity may be a cause of chronic 

esophageal pain, especially in non-erosive esophagitis 

• This study aims to determine whether electrical 

stimulation of the the vagus nerve influences the 

development of hypersensitivity in a validated model of 

acid induced esophageal pain.  

• Can the vagus nerve exert an anti-nociceptive effect?  

• Can electricity in the ear help esophageal pain? 

AD Farmer, G Amarasinghe, J Juel, M Moller, G Silva, C Brock, D Sifrim, A Drewes, Q Aziz 



Methods 

• Prospective, randomized, placebo-controlled crossover trial   

• 15 healthy subjects  
 

 

 

 

Randomized Controlled Trial: Transcutaneous Electrical Vagal 

Nerve Stimulation Prevents the Development of Acid Induced 

Esophageal Hyperalgesia Abstract 520 

 

aVNS= transcutaneous auricular electrical vagal nerve stimulator 

distal esophageal acid 

stim 0.15 M HCL 

Pain threshold Pain threshold 30 minutes 

aVNS 

or sham 

Cardio-autonomic monitoring 



Randomized Controlled Trial: Transcutaneous Electrical Vagal 

Nerve Stimulation Prevents the Development of Acid Induced 

Esophageal Hyperalgesia Abstract 520 

Results:  

• aVNS increased cardiac vagal tone in comparison to sham 

stimulation. (31.6% ± 58.7 vs. -9.6 ± 20.6, p=0.02)  

• aVNS prevented the development of acid-induced esophageal 

hypersensitivity in comparison to sham stimulation (p=0.001) 

Conclusions:  

• The development of esophageal hyperalgesia is prevented by 

electrically stimulating the auricular branch of the vagus nerve.  

• Non-pharmacological modulation of the parasympathetic nervous 

system has an anti-nociceptive effect within the viscera.  



Alterations in the Microbiota in Irritable Bowel Syndrome; A 

Comparison of Two Geographically Distinct Cohorts  Abstract 260 

 

• Alterations in the intestinal microbiota have been suggested in the pathogenesis of IBS, 

although it is unclear whether these changes are a cause or a consequence of the 

disorder.  

• No universal microbiota signature characteristic of IBS has been defined.  

• Aim: To define whether microbiota changes in IBS reported in a previous Swedish 

sample are consistent with an Irish IBS cohort. 

I Jeffery, P O'Toole, M Fraher, O Craig, M  Simren, L Ohman, MJ Claesson, 

F Shanahan, T Dinan, EM Quigley 
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Alterations in the Microbiota in Irritable Bowel Syndrome; A 

Comparison of Two Geographically Distinct Cohorts  Abstract 260 

 

Results:  

• The Irish and Swedish datasets showed excellent comparability as evidenced by: 
– co-clustering of the Irish and Swedish controls  

– lack of significant differences in terms of demographic features or IBS phenotype between the two IBS groups 

• In both cohorts the microbiota profiles clustered into two high density areas: one IBS group and one 

mixed IBS and healthy. 

Healthy-

like IBS 

Healthy IBS 

Swedish 
Healthy-

like IBS 

Healthy IBS 

Irish 

• The Healthy and Healthy-like IBS had similar microbial composition patterns across nationality 

• IBS Swedish is Firmicutes dominant and Irish IBS is Bacteroidetes dominant 

• The strongest predictor between IBS groups is level of psychological symptoms which is higher in 

Healthy-like IBS 



Alterations in the Microbiota in Irritable Bowel Syndrome; A 

Comparison of Two Geographically Distinct Cohorts  Abstract 260 

 

Conclusions:  

• The results confirmed the three 3 microbiota profiles, as identified previously: healthy, normal-like 

IBS and altered microbiota-IBS (Jeffery et al, 2012,Gut) 

 

• While the pattern of the groupings are consistent between these Irish and Swedish cohorts, there 

are significant taxonomic differences between controls and IBS subtypes from the Swedish and Irish 

cohorts. 
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Longitudinal Changes in Gut Microbiota in Patients 

With Irritable Bowel Syndrome Abstract 262 

Background: 

• Several recent cross-sectional studies have identified alterations in gut 

microbiota in patients with IBS, however there is a lack of agreement 

among studies. 

• The aim of this study was to determine if longitudinal sampling of 

patients provides better resolution to identify gut microbiota changes 

associated with IBS. 

Methods:  

• 7 healthy, 8 IBS-C, 14 IBS-D (age and sex matched) 

• Stool samples were prospectively collected monthly for 6 months.  

• Samples were subjected to shallow shotgun metagenomic sequencing 

for taxonomic profiling  

TL Ward, E Montassier, H  Lekatz, B  Schmidt, M  Camilleri, BM 

Hillmann, M Grover, G Farrugia, D Knights, PC Kashyap 



Longitudinal Changes in Gut Microbiota in Patients 

With Irritable Bowel Syndrome Abstract 262 

 

Results:  

• There were significant differences in overall microbiome composition (beta diversity) 

between the healthy individuals and patients with IBS (p=0.021) averaging all stool 

samples from a patient  

• The same difference was not apparent using a single sample from each patient, as 

would be done in a cross-sectional study.  

• Patients with IBS-C had significantly higher diversity than IBS-D (t-test p=0.03; Chao1 

and genus count, 0.03).  

• There was greater instability of the gut microbiome over time in IBS-C patients as 

compared to healthy (p=0.023). 



Longitudinal Changes in Gut Microbiota in Patients 

With Irritable Bowel Syndrome Abstract 262 

Conclusion:  
• Assessment of longitudinal samples provides more robust 

measurement of changes in gut microbiota associated with IBS  

• There was greater instability of the microbiota in patients with IBS-C 

over time. 

• While the microbiota may be different in IBS, we aren’t yet ready to 

make clinical decisions based on these differences  

TL Ward, E Montassier, H  Lekatz, B  Schmidt, M  Camilleri, BM Hillmann, M Grover, G 

Farrugia, D Knights, PC Kashyap 



Power of Placebo: A Meta-Analysis of Trials in Irritable 

Bowel Syndrome and Ulcerative Colitis Abstract 364 

• High placebo response rates are reported in FGID trials, which rely on self report 

symptom severity as endpoints. Are high placebo response rates particular to 

functional bowel disorders? 

Methods: 

• A meta-analysis was performed to identify factors that may influence the magnitude 

of placebo effects in trials of IBS and ulcerative colitis (UC)  

• Pubmed and Embase searched for randomized controlled trials published between 

1997 and 2014 

– defined treatment response to active and sham interventions 

– abstracted participant number, trial design and duration, allocation, active 

therapy, adverse effects, withdrawal due to adverse effects, gender and disease 

characteristics 

K Bielefeldt, A Dudekula, DJ Levinthal 



Power of Placebo: A Meta-Analysis of Trials in Irritable 

Bowel Syndrome and Ulcerative Colitis Abstract 364 

Results:  

• Placebo response rate (RR) did not differ between 155 IBS trials (33.2% [30.8-35.7%]) and 
82 UC trials (35.2% [31.4-39.2]) comparison: Q=0.70, P=0.40.  

• Trials showed stable placebo RR for at least 12 weeks.  

• Treatment design, allocation scheme, M/F sex had no effect in either UC or IBS.  

• In IBS trials, disease subtypes affected placebo responses (Q=5.3, P=0.02).  
– IBS-C: 25.0% [19.1-31.9], 15 studies; IBS-D: 35.4%[29.9-41.4], 22 studies;  

• UC placebo RR not effected by: % pancolitis, steroid therapy or disease duration 

• Adverse effects more common in UC vs. IBS; treatment withdrawal was similar 

Conclusions: 

• Despite integrating biomarkers (mucosal healing) into the response definition in UC, placebo 

RR are comparable to those seen in IBS. 

• The findings demonstrate the powerful impact of placebos in gastroenterology. While it 

constitutes a challenge to trial design, it should be viewed as an important therapeutic 

opportunity in clinical care delivery. 



Take home points 

• Our patients are right – sometimes FGIDs might be the egg 

that hatches depression and anxiety 

• Vagal nerve stimulation may provide new therapeutic options 

for pain in FGIDS 

• The gut microbiota varies geographically and over time in IBS 

– the microbiota role in IBS is not yet clear so hold off on the 

stool profiling! 

• The placebo effect in gastrointestinal diseases is large- not 

just in IBS.  Take advantage of it!! 

 

 



Thank you!  


