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Interest in Microbiome



Objectives
• Definitions

• What we know about the microbiome

• Potential Clinical Applications
• Irritable Bowel Syndrome
• Inflammatory Bowel Disease 

• Methods to Manipulate Microbiome

• Are we there yet?



Definitions

• Microbiota- microbial taxa associated with humans
• 100 trillion bacteria
• Fungi, protozoa, viruses

• Microbiome- catalog of these microbes and their genes
• Human microbiome includes a huge amount of genetic information
• 100-fold more genes than the human genome

• Metabolome- complete set of small-molecule chemicals found within 
a biological sample

Ursell et al. Nutr Rev. 2012



Measures of Diversity in Microbiome

• Alpha diversity 
• richness (number of taxonomic groups)
• evenness (distribution of abundances of the groups)

• Beta diversity
• measurement of the degree of difference in community membership or 

structure between two samples. 



What we know about the microbiome



Development of Gut Microbiome
• Mode of delivery influences infant 

microbiome.
• Composition of gut microbiota in 

infants changes to resemble adult 
microbiota with cessation of breast-
feeding and intro of solid food. 
• In first postnatal years, bacterial 

diversity and functional capacity 
expand. 
• Once gut microbiota established, fairly 

stable over time in healthy individuals.  

Lynch SV, Pedersen O. N Engl J Med 2016;375:2369-2379.



What constitutes a healthy gut microbiome?

HMPC. Nature. 2021; 486(7402):207-214

• No standard definition.

• Important characteristics include high 
levels of diversity, stability, resistance to 
stress-related change and high level of 
redundancy of metabolic pathways.

• Generally dominated by Firmicutes, 
Bacteriodetes, and Proteobacteria.  

• Despite interindividual variation, 
functional capacity relatively consistent 
across healthy persons.



Microbiome is generally stable in adults

Allaband et al. CGH 2019



Functions of the Gut Microbiome

Lynch SV, Pedersen O. N Engl J Med 2016;375:2369-2379.



What affects the microbiome?

• Mode of delivery at birth
• Host genetic features and immune response
• Diet
• Antibiotics and other drugs
• Infections
• Environmental microbial exposures
• Fecal Microbiota Transplant



Potential Clinical Applications



Shin et al. CGH 2019



Gut Microbiome in Irritable Bowel Syndrome 
(IBS)

• Lower abundance of butyrate producing bacteria
• Intestinal permeability, nocicieptive sensory pathways

• Methane production at lower levels in IBS-D and higher levels in IBS-C

• Increase in abundance of Proteobacteria (Veillonella) and Firmicutes 
(Lactobacillus and Ruminococcus)

• Decreased quantity of Bifidobacterium, Faecalibacterium

Chong et al. Front. Microbiol.2019



Intestinal Microbiome in Inflammatory Bowel 
Disease

Kaplan, Ng Gastroenterology 2017



Microbiota in Inflammatory Bowel Disease

Zhang. Front Immunol. 2017 Aug 14;8:942



Methods to Manipulate Microbiome



Probiotics?



AGA Clinical Practice Guidelines 2020



Probiotics may perturb gut microbiome

Suez et al. Cell.  2018 Sep 6;174(6):1406-1423



Fecal Microbiota Transplant (FMT)



FMT in IBS

Xu et al. Am J Gastroenterol 2019



RCTs of FMT in Ulcerative Colitis
Author # patients Mode and frequency of 

delivery
Outcome Adverse Events

Rossen
Gastro 2015

37 Nasoduodenal x 2 30% v. 20% clinical remission 
(SCAI≤2 + ≥1 decrease in Mayo 
endo) 

4 (2 in FMT group but 
not felt to be related 
to FMT)

Moayyedi
Gastro 2015

70 Enema q week x 6 weeks 24% v. 5% remission (Mayo 
score ≤2, endo=0)

No difference in 
adverse events

Paramsothy
Lancet 2017

85 Enema q day (M-F) x 8 weeks 27% v. 8% steroid-free clinical 
remission 

3 (2 FMT, 1 required 
colectomy)

Costello
JAMA 2019

73 Colonoscopy + enema x 2 32% v. 9% achieved steroid 
free remission

1 worsening colitis, 1 c 
diff req colectomy, 1 
pneumonia



Other methods to manipulate microbiome

• Antibiotics

• Prebiotics

• Synbiotics







Limitations of microbiome testing

• There is no clear reference range for what is normal.

• Each genus can have a wide variety of strains
• E. coli Nissle1917
• E. coli O157:H7

• Unclear if the microbiome is causative or associative

• Unclear how to best manipulate the microbiome

• FMT only allowed for c diff





AGA FMT Registry

Gastroenterology 2021;160:183-192



Shin et al. CGH 2019



Summary

• Gut microbiome is determined early in life but can be manipulated.

• IBD and IBS are associated with altered microbiomes and there is some 
promise that manipulating microbiome may alter the clinical course.

• Probiotics and FMT are generally safe but more data is needed to 
determine proper indications and best preparations.

• Gut microbiome knowledge is in its infancy but there is great potential to 
use this knowledge to create novel therapeutics.


