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Around one in five Australians experiences 
the unpleasant symptoms of IBS at some time.

Gastroenterological Society of Australia 



“Symptoms are generated based on a 
complex interaction among factors such 
as microbial dysbiosis within the gut, 
altered mucosal immune function, altered 
gut signaling (visceral hypersensitivity) 
and central nervous system dysregulation 
of the modulation of gut signaling and 
motor function.”
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Functional GI Disorders re-defined as Disorders of Gut-Brain Interaction. 

Rome IV Diagnostic Criteria, 2016

https://www-sciencedirect-com.ezproxy.library.uq.edu.au/topics/medicine-and-dentistry/dysbiosis


IBS Diagnostic Criteria

Rome III, 2006 Rome IV, 2016
Recurrent abdominal pain or discomfort 
≥ 3 days/month
associated with ≥ 2 of the following criteria: 

Recurrent abdominal pain 
on average ≥ 1 day/week,
associated with ≥ 2 of the following criteria:

1. Improvement with defecation 1. Related to defecation

2. Onset associated with a change 
in frequency of stool

2. Associated with a change in frequency 
of stool

3. Onset associated with a change 
in form (appearance) of stool 

3. Associated with a change in form
(appearance) of stool. 

Criteria fulfilled for at least 3 months with symptom onset at least 6 months prior to diagnosis
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IBS subtypes exist on a spectrum
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Lacy et al. 2016 Gastroenterology:150:1393–1407



Microbial dysbiosis
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Microbial Diversity
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Low richness

High evenness

LOW DIVERSITY:
High richness
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HIGH DIVERSITY:
High richness
High evenness



Why diversity matters? 
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Diversity
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Your microbiome profile (species)
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More diverse

Your microbiome profile (comparison)
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Less diverse



Differentially abundance species in IBS
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66

136 115

Vich Vila et al, 2018. 

Sci Transl Med. 

10(472): eaap8914

Jeffery et al, 2020

Gastroenterology. 

158(4): 1016-1028
Microba Data



Ruminococcus gnavus

Eggerthella lenta

Eubacterium sp 31_1_31

Alistipes senegalensis

Alistipes putredinis

Lachnospira eligens

Odoribacter splanchnicus
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Methane associated with IBS-C
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Methanobrevibacter smithii

1.Triantafyllou, K. et al. J Neurogastroenterol Motil. 20, 31-40. (2014).
2.Pimentel, M. et al. Am J Physiol Gastrointest Liver Physiol 290, G1089-1095. (2006).
3.Kunkel, D. et al. Dig Dis Sci. 56,1612-1618. (2011).

Slows intestinal transit time 1,2 = ↓ Gut motility

Associated with3 = Constipation, IBS-C

Methane
CH4
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Akkermansia muciniphila regulates 
mucus barrier



Microbiome Functional Potential 
is more important than species composition 
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Fibre and Protein Digestion Potential 
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Reduced SCFA production

22



23



24

Jeffery et al, 2020 Gastroenterology. 158(4): 1016-1028



Jeffery et al, 2020 Gastroenterology. 158(4): 1016-1028
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Jeffery et al, 2020 Gastroenterology. 158(4): 1016-1028
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Jeffery et al, 2020 Gastroenterology. 158(4): 1016-1028
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The main structure in control subnetwork 
represents covariation of microbiome with diet.  

IBS patients ate less
§ Vegetables – leeks, onions, garlic, spinach, 

beetroot, brussel sprouts, zucchini

§ Fruit – blueberries, tomatoes

§ Legumes – dried legumes, beans, peas

§ Wine

§ Coffee

§ Cornflakes, Rice Krispies

§ Salad dressing
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Jeffery et al, 2020 Gastroenterology. 158(4): 1016-1028
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Jeffery et al, 2020 Gastroenterology. 158(4): 1016-1028

30Jeffery et al, 2020 Gastroenterology. 158(4): 1016-1028
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Jeffery et al, 2020 Gastroenterology. 158(4): 1016-1028
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IBS is a disorder of 
diet-microbiome axis



Although short chain highly fermentable prebiotic supplements 
should be restricted to avoid the risk of a rapid increase in gas, 

bloating/distension, and abdominal pain/discomfort, the 
consumption of long-chain or complex, soluble and more slowly 
fermentable, butyrate producing fibers, such as fruit pectin may 

have a role in helping to control IBS symptoms.

Pectin
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Dreher, 2018. Nutrients, 10, 1833; doi:10.3390/nu10121833



Pectin
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2–3 servings/day of low FODMAP fruits 

or 5–10 g/day fruit fiber 

may help to reduce IBS risk or prevent IBS flare-up

Allow 2–3 h between each fruit serving to avoid over-loading the 

gastrointestinal system and to confirm the effectiveness of any specific fruit

Dreher, 2018. Nutrients, 10, 1833; doi:10.3390/nu10121833



Pectin promotes Acetate and Butyrate production
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Bang et al. AMB Expr (2018) 8:98
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FODMAP serve Fibre/ Serve Pectin/ Serve Pectin %

Guavas 180 9.7 2.7 27.8

Kiwis 150 4.5 1.1 23.3

Raspberries 60 3.9 1.0 24.6

Plantains 145 3.2 0.6 18.2

Oranges 130 3.1 1.0 33.3

Strawberries 150 3.0 1.1 35.0

Pomegranate 45 2.6 0.9 35.1

Dried figs 20 2.4 0.9 35.8

Papayas 140 2.4 0.7 29.4

Avocado 30 2.0 0.7 35.3

Pineapples 140 2.0 0.7 35.7

Dreher, 2018. Nutrients, 10, 1833; doi:10.3390/nu10121833
Monash University FODMAP Diet App. Version 3.0.4. Acessed 4.4.20
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Oats

§ NICE Guidelines, 2006 Updated 2017
- Reduce intake of 'resistant starch’ 

- For wind and bloating consider increasing 

intake of oats and linseeds.

§ ½ cup (52g) rolled oats is considered 
low FODMAP which contains 5.9g 
resistant starch  and 2g beta glucan.
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Murphy et al, 2008. Journal of American Dietetic Association. 10.1016/j.jada.2007.10.012



Beta glucan creates less total gas
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Carlson et al, 2017. Nutrients, 9, 1361; doi:10.3390/nu9121361
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Beta glucan promotes propionate production

Carlson et al, 2017. Nutrients, 9, 1361; doi:10.3390/nu9121361



§ IBS is a disorder of diet-microbiome axis
§ Need to understand the dysbiosis to target dietary 

intervention towards microbial balance
§ Reduced diversity = increase diversity of prebiotic intake 
§ Reduced fibre degradation = increase fibre intake 
§ Reduced propionate production = beta glucan
§ Reduced butyrate production = pectin

43


