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The healthy microbiome varies sub-
stantially across individuals and
groups

The human microbiome (glossary in
Appendix 1, available at www.cmaj.ca/
lookup/suppl/doi:10.1503/cma;j. 141072
/-/DC1) comprises hundreds of previ-
ously known and newly discovered
microbial species living in distinct com-
munities adapted to specific anatomic
sites.! In healthy adults, these diverse
communities vary between individuals
and anatomic sites, and from the first
years of life.!

Pathologic perturbation of the
microbiome is increasingly recog-
nized as an important correlate
of infectious and noninfectious
diseases

Disturbances_insthe microbiome
(dysbiosis) are associated with the
development of diverse conditions,
such as Clostridium difficile infec-
tion, inflammatory bowel disease,
obesity, psoriasis-and allergies;?
however, some of these associations
may not be causal.
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and immunity

Staphylococcus aureus.?

The human microbiome is essential for healthy development, metabolism

The normal microbiome has many healthy interactions with the host in the
absence of disease. For example, enteric microbiota are involved in the metabo-
lism of ingested nutrients and priming of the host immune system, and skin and
mucosal microbiota can competitively inhibit colonization by pathogens, such as

Host behaviours and external factors,
such as diet, exercise and medications,
can influence the human microbiome

Diet composition measurably and repro-
ducibly alters the human microbiome.
Unlike plant-based diets, diets that are
exclusively animal-based cause short-
term changes in the composition of the
fecal microbiome and metabolites asso-
ciated with inflammatory and neoplastic
disease.* The use of antibiotics is associ-
ated with substantial loss of richness and
diversity in the fecal microbiome that
can last days to months, and the micro-
biome may never fully recover after the
treatment ends.’
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Therapeutic manipulation of the
human microbiome using microbi-
ome transplantation or probiotics is
a promising treatment for a variety
of diseases

In a randomized controlled trial
involving patients who had a relapse
of C. difficile infection after at least
one course of treatment with antibiot-
ics, transplantation of stool from
healthy donors to these patients was
found to be an effective treatment,
with 81% efficacy after a single
administration.® Probiotics have the
potential to affect the structure and
function of the microbiome, but the
efficacy and durability of their effects
varies by disease and probiotic formu-
lation. Treating infectious and nonin-
fectious diseases using microbiota
transplantation is an area of active and
expanding investigation.
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