
GUT MICROBIOTA
RESEARCH & PRACTICE
edited by ESNM

www.gutmicrobiotaforhealth.com

January 2022

YEAR AT A GLANCE
A selection of content from the
Gut Microbiota for Health 2021



2GUT MICROBIOTA
RESEARCH & PRACTICE
edited by ESNM

EDITORIAL

SELECTED CONTENT FROM GUTMICROBIOTAFORHEALTH.COM

An update of definitions and health benefits of fiber, microbiota-ac-
cessible carbohydrates, prebiotics, dietary live safe microbes and 
postbiotics as a means of shaping the gut microbiome 
• Modulating gut microbes with fiber, microbiota-accessible 
carbohydrates and prebiotics: an update of definitions and health 
benefits
• Should dietary guidelines advise consumers to deliberately include 
safe microorganisms in their diets?
• Fermented foods show potential in increasing gut microbial 
diversity and modulating immune responses  
• Beyond living microbes: scientists provide a definition of 
postbiotics 

Emerging probiotics and fecal microbiota transplants for 
gastrointestinal and metabolic health 
• Spore-forming probiotic blend shows potential for managing 
functional dyspepsia in adults 
• A newly isolated human butyrate-producing bacterium might 
counteract some features of obesity 
• The potential benefits of fecal microbiota transplantation in 
obesity could rely on supplementation of low-fermentable fiber 

Leveraging the gut microbiome and inflammation for treating 
gastrointestinal diseases 
• Gut microbiota and host inflammation states could pave the way 
for personalized treatments for ulcerative colitis remission 
• Poor eating habits and gut microbes’ carbohydrate metabolism 
can drive IBS symptom severity 
• The low FODMAP diet can pose challenges for people with IBS. 
What can be done to minimize some of those challenges in clinical 
practice? 

3

6

10

13

16

18

21

24

26

28

31

TABLE OF CONTENT



3GUT MICROBIOTA
RESEARCH & PRACTICE
edited by ESNM

EDITORIAL
prevent diseases through the gut microbiome. For 
instance, while a description of postbiotics had been 
previously provided, it was not until 2021 that a group 
of scientists under the auspices of the International 
Scientific Association for Probiotics and Prebiotics 
updated the definition and potential health 
applications.  

In the light of advances made around the role of 
microorganisms in protecting human health and in 
contrast to the traditional belief that they were a 
noxious insult, scientists have suggested the 
provocative idea of adapting the concept of RDA 
(recommended dietary allowance) for microbes, 
similarly to nutrients in diet. Early evidence to 
supporting that hypothesis came from the observation 
of the Nobel Prize-winning immunologist Ilya 
Metchniko� that Bulgarian people who ingested a 
large amount of fermented dairy products enjoyed 
long lives. That is also joined by new research on the 
impact of a diet rich in fermented foods on decreasing 
inflammatory markers that accompany chronic 
inflammatory diseases. Before systematically including 
fermented foods in daily routines, however, it is 
important to be aware of food safety concerns 
regarding their preparation and the fact that health 
benefits can come not only from live microbes, but 
also from nutrients, microbial metabolites and 
unknown chemical compounds3 in the food matrix, 
making recommending fermented foods in specific 
clinical conditions di�cult4.  

In addition to focusing on beneficial gut microbes, it is 
also important to acknowledge that diet provides the 
fuel for microorganisms to undergo proper growth. 
While ‘dietary fiber’ has long been a familiar concept, 
more recent terms such as ‘prebiotics’ and 
‘microbiota-accessible carbohydrates’ (MACs) are now 
frequently used. It is worth noting, however, that while 
both terms come under the definition of dietary fiber, 
prebiotic is reserved for the substrates selectively used 
by the gut microbiota that have evidence of a health 
benefit, whereas not all MACs are considered 
prebiotics. 

Some advances have been made regarding the 
potential role of newly identified probiotics in 
metabolic features of obesity and symptoms of 
functional dyspepsia. Scientists have isolated a new 

Gut microbiome research in times of COVID-19 

Despite the global focus on understanding COVID-19 and 
making progress with vaccine candidates in both 
pre-clinical and clinical settings, 2021 has been also a 
productive year in gut microbiome research. Some 
evidence points towards a close relationship between the 
gut microbiome and COVID-19, supported by the finding 
that SARS-CoV-2 may replicate in gut1 and the depletion 
of certain immunomodulatory gut microbes linked to 
severe COVID-19 disease2. Nevertheless, it is important to 
keep in mind that diet-related strategies to “boost 
immunity” such as fermented foods and probiotics never 
replace vaccination, which is the only science-based way 
to provide enhanced protection against COVID-19.  

This Year at a Glance document describes the hotspots in 
gut microbiome research in 2021 and shares some 
predictions for the field’s future development.  

Emerging trends and the focus of gastrointestinal 
microbiome research in 2021 

Last year was a fruitful one for updating the definition and 
scope of science-based strategies to improve health and 

René van den Wijngaard 
Year at a glance editorial head

René van den Wijngaard is the Gut Microbiota for 
Health’s Editorial Board Coordinator. Dr van den 
Wijngaard’s research has focused on the role of 
mast cells and gut fungi/yeast in patients with 
inflammatory bowel disease in remission who 
continue to su�er from irritable bowel 
syndrome-like symptoms such as pain and 
diarrhea.
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bacterium named Dysosmobacter welbionis, which is 
highly prevalent in the human gut and shows benefits 
for host metabolism that include improved glucose 
homeostasis, lower insulin resistance and reduced 
white adipose tissue hypertrophy and genes linked to 
inflammation. Although it is common for current 
strategies for shaping gut microbes in the context of 
obesity to be studied separately, preliminary findings 
show that the potential benefits of fecal microbiota 
transplants in individuals with severe obesity could 
rely on low-fermentable fiber supplementation.  

In the context of functional gastrointestinal disorders, 
the combination of Bacillus coagulans MY01 and 
Bacillus subtilis MY02 strains with maltodextrin 
probiotic was shown to be e�ective and safe for 
mitigating functional dyspepsia involving changes in 
Th17 immune signaling. The findings suggest the 
involvement of immune responses in disorders of 
gut-brain interaction and are supported by findings in 
both mice and humans identifying localized immune 
responses to innocuous foods as a novel potential 
driver of abdominal pain5.   

Finally, gastrointestinal diseases such as ulcerative 
colitis and irritable bowel syndrome show specific 
patterns of gut microbiome perturbation or 
inflammation dysregulation that could be worth 
considering in their treatment. Based on the model of 
alternative stable states and critical transitions in the 
gut microbiota-host symbiosis, a new proof-of-concept 
study suggests the combined targeting of host 
inflammation and gut microbiota state as a means of 
increasing remission in patients with ulcerative colitis.  

On irritable bowel syndrome, evidence has found that 
individuals with more severe gastrointestinal 
symptoms tend to have a higher intake of 
poor-quality food staples (e.g., processed foods high 
in salt, sugar and unhealthy fats). It seems that 
specific changes in gut microbiota composition and 
functions are involved, with a higher abundance of 
microbial enzymes that take part in hydrogen 
production in the colon during fermentation, which 
were found to be increased in individuals with severe 
IBS symptoms.  

When it comes to managing IBS symptoms, the low 

FODMAP diet has been one of the most widely studied 
dietary approaches. However, the diet is not without its 
concerns and registered dietitians who work with 
patients with IBS should be aware of and address the 
challenges. In addition to the unknown long-term 
e�ects, the concerns are: altered gut microbiota 
composition; compromised intake of fiber, iron and 
calcium; poor adherence due to the need for extensive 
label-reading abilities and the high cost of foodstu�s 
that are low in FODMAPs; and a lack of response to the 
low FODMAP diet.   

Although characterization of gut microbiota changes 
in gut and systemic diseases and the interventions 
developed to address them are now an active area of 
gut microbiome research, new advances in the field are 
expected in the near future. Perspectives in gut 
microbiome research in the coming years include 
targeting infant gut microbiota for better health 
outcomes later in life; harnessing the gut microbiome 
by using bioinformatic approaches coupled with 
cultivation studies; replenishing missing gut microbes 
and functions by editing bacteria and applying 
microbiome-related interventions from bench to 
bedside in the context of disease diagnosis and 
treatment; and using stool microbiome profiles for 
personalized nutrition and precision medicine6.   

GMFH ecosystem evolution 

Disorders of gut-brain interaction are the most commonly 
diagnosed in gastroenterology and one of the major active 
areas of gut microbiome research. Together with the 
European Society of Neurogastroenterology & Motility 
(ESNM), we prepared an exciting webinar series consisting 
of four sessions for updating major advances in the field. 
Taking place over a three-month period in 2021, we 
live-covered the sessions on Twitter using the hashtag 
#GMFHGutBrainAxis with +2.8M impressions and 225 
participants from all over the world. 

Our digital community grew in 2021 to exceed 130,000 
members, including scientists, healthcare professionals 
and the general public. This year, the GMFH website 
had more than 1,180,000 sessions.  

Although last year’s edition of the Gut Microbiota for 
Health World Summit did not take place due to 
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COVID-19, we hope that the 10th edition of the event 
can take place in March 2022 in Washington, D.C. and 
via livestream. 

Thank you for being part of our community over the 
last  year.  Don’t  forget  to  keep  in  touch  with  our 
website and social media to stay updated about 
what’s going on in gut microbiome research, with a 

special focus on microbiome-targeted interventions 
worth considering in the clinical setting.  

Have a safe and gut-friendly 2022 and stay 
tuned for upcoming advances in the field! 

”
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While we have known for a while that a diet consisting of fiber-rich foods reduces the risk of developing chronic 
diseases and lowers people’s mortality rate, scientists have only recently started elucidating why fiber is 
beneficial for human health. This article clarifies the definition and health implications of the closely related 
terms fiber, MACs and prebiotics.

Modulating gut microbes with fiber, microbiota-accessible 
carbohydrates and prebiotics: an update of definitions 
and health benefits
Published on August 2nd, 2021 by Andreu Prados

An update of definitions and health benefits of 
fiber, microbiota-accessible carbohydrates, 
prebiotics, dietary live safe microbes and 
postbiotics as a means of shaping the gut 
microbiome

The closely related terms “fiber”, “microbiota-accessible 
carbohydrates” (or MACs) and “prebiotics” probably 
sound familiar. But what exactly are they and how can 
they contribute to promoting health and abrogating 
disease by shaping the gut microbiome?

Fiber can be utilized by gut microbes, but this is 
not a requirement

We have known for a while that a diet of fiber-rich foods 
reduces the risk of developing  chronic  diseases  and 

lowers people’s mortality rate. However, scientists have 
only recently started elucidating why fiber is beneficial 
for human health, helping to keep the gut microbiome 
and the immune system, mainly located in the small 
intestine, in good shape, as scientific journalist Carl 
Zimmer explains in The New York Times.

Fiber is a very broad term and definitions are flexible 
depending on the country, but one description of dietary 
fiber includes “the carbohydrates that are fermentable 
by an individual’s microbiota and those that remain 
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Modulating gut microbes with fiber, microbiota-accessible 
carbohydrates and prebiotics: an update of definitions 
and health benefits

An update of definitions and health benefits 
of fiber, microbiota-accessible carbohydrates, 
prebiotics, dietary live safe microbes and 
postbiotics as a means of shaping the gut 
microbiome

unfermented and serve a bulking role.” Similar to 
dietary fiber, the term plant polysaccharides as a 
synonym of “microbiota food” is also inaccurate as it 
excludes non-plant molecules, such as human milk 
oligosaccharides, which can shape the gut microbiome.

Traditionally, fiber has been classified according to its 
physicochemical characteristics, one of which is solubility. 
For example, insoluble fibers such as cellulose, wheat 
bran and lignin (found in whole grains and vegetables, 
among others) are indicated for those who want to 
resolve episodes of constipation and, in turn, excess 
intestinal gas. Meanwhile, soluble fibers such as pectins 
and psyllium (found in carrots, apples and oats, among 
others) regulate the rhythm of bowel movements and are 
indicated for people who alternate episodes of 
constipation with episodes of diarrhea.

However, solubility alone does not predict the functional 
properties of fiber for the gut microbiome. And the reality 
is that foods are often a complex mix of soluble and 
insoluble fibers, while cooking also a�ects the availability 
of dietary fiber for gut microbes. 

Microbiota-accessible carbohydrates: a novel 
term, included in the definition of fiber, for 
carbohydrates that must be metabolized by the 
microbiota

As each type of fiber a�ects gut-dwelling 
microorganisms di�erently, scientists have coined the 
term microbiota-accessible carbohydrates (MACs) for 
one type of fiber, representing “carbohydrates that 
can be metabolically used by gut microbes”.

MACs include dietary carbohydrates—from plants or 
animal tissue (e.g. animal cartilage) or food-borne 
microbes—resistant to digestion and absorption by the 
host. But they also may be secreted in the intestine by 
the host (e.g., mucus) or produced by microbes.

One challenge in defining MACs is the lack of nutrition 
databases that quantify the amount of dietary MACs 
present in a food source. For other types of 
carbohydrates, such as resistant starch, which can be 
fermented by gut microbes, databases document their 
content in commonly consumed foods. Databases 
including those food sources are needed to formulate 
dietary interventions with targeted e�ects on microbes 
and examine related health outcomes. This is a complex 
issue, however, as most of the 26,000 distinct nutritional 
components in foods have yet to be characterized or 
quantified.

In addition, gut microbes’ use of MACs in a food source 
will depend on the make-up of individual gut microbial 
communities. The individuality of which carbohydrates 
qualify as MACs is illustrated by the presence of specific 
genes for digesting the nori alga used in sushi in the gut 
microbiome of Japanese individuals. These genes are 
rarely found in North American and European individuals, 
given that they transferred from a marine environmental 
bacterium to the Japanese gut bacteria. Simply put, a 
substrate can be a MAC for one person but not for 
another, due to the lack of microbes for fermenting it.

Although at first glance MACs seem the same as 
prebiotics, not all MACs meet the criteria stated in the 
definition of a prebiotic as having science-backed 
health e�ects. 

Selective utilization by resident microbes and 
proven health benefits: key features that 
di�erentiate prebiotics from dietary fiber and 
MACs

The most recent definition of prebiotics was updated in 
2017 by experts in microbiology, nutrition and clinical 
research, who were convened by the International 
Scientific Association for Probiotics and Prebiotics. It 
states that they are “substrates that are selectively utilized 
by host microorganisms conferring a health benefit”.
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While fiber can exhibit some gut microbiome 
modulation properties and has specified Adequate 
Intake values, prebiotics must be selectively utilized 
by resident microbes and do not have Adequate 
Intake or Daily Value levels. Although a daily value of 
28 grams/day based on 2000 Kcal/diet has been set for 
dietary fiber, the good news is that as little as < 5g/day 
of the right fiber has been shown to be enough to 
promote the growth of beneficial Bifidobacterium spp.

Dietary carbohydrates including inulin-type fructans (i.e., 
inulin, oligofructose and fructo-oligosaccharides) and 
b-galacto-oligosaccharides are the most widely 
researched prebiotics.

Emerging prebiotics also subject to research include 
human milk oligosaccharides, polyunsaturated fatty acids 
and polyphenols, provided they are selectively utilized by 
the host microbiota and promote health.

Interestingly, dietary sources of insoluble fibers such as 
resistant starch and grape by-product from winemaking 
are being explored as novel prebiotics. This highlights that 
when it comes to e�ects on the gut microbiome, the 
definition of fiber as fermentable or non-fermentable 
makes more sense, compared  to  classifying  fiber as 

soluble (i.e., swelling via water absorption) and insoluble 
(i.e., bulking).

Prebiotics have been mainly investigated in 
gastrointestinal disorders—mainly at low doses for 
patients with irritable bowel syndrome, while their role in 
inflammatory bowel disease is controversial—and as a 
means of immune modulation. For instance, some 
prebiotics can help improve the e�ectiveness of seasonal 
influenza vaccinations in older adults. Emerging data also 
suggest prebiotics as a novel strategy for ameliorating 
age-related neuroinflammatory pathologies and brain 
function.

On the whole, dietary fiber, MACs and prebiotics are 
science-based tools for ensuring the gut microbiome is 
in good shape. First, fiber includes MACs and prebiotics. 
Secondly, while both MACs and prebiotics are utilized by 
gut microbes, not all MACs are considered prebiotics, 
with the term used for substrates selectively used by gut 
microbes that have evidence of a health benefit. 
Definitions aside, what is clear for scientists is that eating 
a wealth of fibers is good advice when trying to improve 
everyone’s gut microbiome, with personalization 
encouraged as needed and especially in the context of 
intestinal disorders.

Modulating gut microbes with fiber, microbiota-accessible 
carbohydrates and prebiotics: an update of definitions 
and health benefits

An update of definitions and health benefits 
of fiber, microbiota-accessible carbohydrates, 
prebiotics, dietary live safe microbes and 
postbiotics as a means of shaping the gut 
microbiome

Andreu Prados holds a Bachelor of Science Degree in Pharmacy & Human Nutrition and 
Dietetics. Science writer specialised in gut microbiota and probiotics, working also as 
lecturer and consultant in nutrition and healthcare. 
Follow Andreu on Twitter @andreuprados 
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While for almost all of human evolution our food and water have contained large numbers of microorganisms, the 
industrialized human diet contains low microbial numbers. So are we ready to recommend a specific daily intake 
of microbes?

Should dietary guidelines advise consumers to deliberately 
include safe microorganisms in their diets?

Published on January 18th, 2021 by Andreu Prados

Microorganisms have inhabited the Earth for billions of 
years, long before humans appeared. Even though we 
have always been exposed to a large number of 
microorganisms in food, water, the air and on 
environmental surfaces, in recent times food processing, 
water purification and the widely held belief that the 
only good microbe is a dead one have dramatically 
reduced our exposure.

Scientists have hypothesized that reduced exposure to 
microorganisms in our diets might have come at a cost. 

That is, the fact that the immune system has to cope 
with the absence of non-harmful microorganisms with 
immune regulatory functions could contribute to the 
current rise in immune-mediated diseases such as 
autoimmune diseases, allergic diseases and asthma.

In this context, a group of scientists are now arguing 
that perhaps we need to go back to consuming large 
numbers of safe microorganisms every day as a means 
of preventing, limiting or ameliorating diseases linked 
to immune system dysfunction.
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Should dietary guidelines advise consumers to deliberately 
include safe microorganisms in their diets?

An update of definitions and health benefits 
of fiber, microbiota-accessible carbohydrates, 
prebiotics, dietary live safe microbes and 
postbiotics as a means of shaping the gut 
microbiome

The early human diet, tied to agriculture and settlement 
in villages, included fermented foods as staples. 
However, as humans have gradually moved to a more 
industrialized lifestyle, the number of commensal 
microorganisms in our diet has decreased. That has led 
to reduced interaction between safe live 
microorganisms obtained from diet and the digestive 
and immune cells across the gastrointestinal tract, 
subsequently increasing the likelihood of chronic 
disease.

Thus, the idea that live microorganisms could provide 
health benefits seems plausible.

Although both fresh fruits and vegetables, along with 
fermented foods, contribute to the live microbes 
ingested by consumers, only fermented foods are 
considered to provide a major source of commensal 
microorganisms. For instance, it has been estimated 
that regular consumers of fermented foods may ingest 
up to 1011 colony-forming units per day.

The evidence supporting the inclusion of safe live 
microorganisms in diet to improve health comes mainly 
from randomized controlled trials on probiotics 
(including fermented foods that are a true source of 
probiotics, such as some fermented milks and kefirs) 
and associative studies on the health benefits of 
fermented foods.

Within fermented foods, yogurt has been widely 
studied as a means of improving lactose digestion in 
lactose maldigesters. Beyond yogurt’s known benefits 
for gastrointestinal health, human studies have also 
shown the role of yogurt as a marker of a healthier 
lifestyle and greater adherence to the Mediterranean 
Diet and its association with improved gut barrier 
function and improved metabolic and cardiovascular 
health.

While the majority of studies on probiotics in the form 
of supplements, drugs or fermented foods have been 
performed in  populations  with specific conditions, 

data on healthy populations are limited. This, in turn, 
hinders recommendations around ingesting live 
microbes (what levels and what microbes?) for the 
general healthy population.

The idea that consuming large numbers of safe bacteria 
is beneficial to preserving and restoring health has 
some supporting evidence in the most recent 
consensus on probiotics. But it is too early to establish 
a Recommended Dietary Allowance or Adequate Intake 
for microorganisms. As Colin Hill acknowledges in this 
open access article, the long-term assumption that it is 
easy for a microorganism to be bad but much less likely 
for it to have a positive impact on health is an obstacle 
to encouraging laypeople to consume high levels of safe 
microbes for health benefits.

With current levels of chronic diseases and 
gastrointestinal maladies related to the immune system 
and the gut microbiome so high, a microbial RDA idea 
is worth considering. In the meantime, the authors of 
this opinion article propose some go-to steps that will 
help inform dietary recommendations for living 
microorganisms.
 
- Evaluating available evidence from dietary databases 
is the first step towards determining whether 
consuming living microorganisms provides quantifiable 
health benefits. One caveat of studies that have 
addressed the e�ect of consuming live 
microorganism-containing food on health outcomes is 
that they focused on specific probiotic strains rather 
than general live microorganism consumption.

- Performing more randomized controlled trials on 
fermented foods containing live microorganisms: this 
research should control participants’ background diet 
and use questionnaires that determine the intake of live 
microorganisms. Di�erent factors such as cooking 
methods and preservation (i.e., canned versus fresh) 
should be considered  in human studies  reporting on 
estimates of microbe consumption. That is currently a 
limitation of existing nutrition databases.
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- Collecting  relevant  data and  confounders in studies 
exploring how consuming live microorganism-containing 
foods a�ect health outcomes. The foods contain a wide 
range of substrates beyond live microbes that could 
a�ect the relationship between fermented food intake 
and health or disease endpoints.
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Fermented foods, such as yogurt, kefir, kimchi and kombucha, have gained increasing popularity on the market 
shelves and consumers’ basket. Scientists at Stanford University elucidate how fermented foods may alter gut 
microbiota profile and reduce inflammatory markers.

Fermented foods show potential in increasing gut 
microbial diversity and modulating immune responses
Published on November 22nd, 2021 by Konstantina Zafeiropoulou

During the past decade, a thriving scientific interest has 
been raised in exploring the gut microbiome of 
non-westernized populations. The growing realization 
of the fundamental role that urbanization is playing in 
human health and disease, especially in 
non-communicable diseases, has been accompanied by 
the challenge of trying to understand which features of 
the human lifestyle and biology change as people move 
to cities.

Among others, scientists focus on the significant loss 
of gut microbial diversity and dietary traits. They 
appreciate various health-related potential benefits 
reversing these losses would implicate, and attempt to 
tackle industrialization’s negative impact on gut 

microbiota diversity, with so far positive results. 
Recently, a short-term rural African diet exhibited 
measurable changes to the microbiota and health 
markers (i.e., cancer risk).

Fermented foods, such as yogurt, kefir and sauerkraut, 
are typical examples of dietary components lost with 
industrialization. They have long been dietary staples in 
many parts of the world, yet their consumption gained 
popularity back only very recently as reports with 
potential health benefits have emerged.

A new study, carried out by researchers at Stanford 
University, shows that fermented-food diet may 
increase microbiome diversity and decrease markers 



14GUT MICROBIOTA
RESEARCH & PRACTICE
edited by ESNM

SELECTED CONTENT

Fermented foods show potential in increasing gut 
microbial diversity and modulating immune responses

An update of definitions and health benefits 
of fiber, microbiota-accessible carbohydrates, 
prebiotics, dietary live safe microbes and 
postbiotics as a means of shaping the gut 
microbiome

of inflammation. In the same study high-fiber diet 
shows potential in altering gut microbiome functions 
and modulating immune responses.

The authors recruited 36 healthy adults, randomly split 
them into two groups of 18, and assigned them to 
increase the consumption of fiber-rich plant foods, or 
fermented foods. Participants in each arm were trained 
to gradually increase intake of their respective diets and 
directed to maintain a high level of consumption of 
either fiber or fermented foods for a total of 10 weeks.

Both groups reported significant compliance with their 
diets. In the high-fiber arm, including fruits, vegetables, 
legumes, grains, nuts and seeds, participants increased 
their fiber consumption from 22 to 45 g per day that is 
roughly triple the average American intake of fibers, 
without altering their intake of fermented foods. 
Similarly, in the high-fermented-food arm, including 
yogurt, kefir, fermented cottage cheese, fermented 
vegetables, vegetable brine drinks, kombucha, and 
other fermented non-alcoholic drinks, participants 
raised their consumption from zero to six servings of 
fermented foods per day, without increasing their fiber 
consumption.

Participants’ overall immune health did not change 
during the 10-week dietary intervention in none of the 
two groups, nor the primary outcome of cytokine 
response score. However, at the end of the 10-week 
high-fermented-food diet, broad serum cytokines and 
chemokines screening revealed significant decrease 
in 19 markers, including interleukin-6, a key mediator of 
chronic inflammation. These inflammatory compounds 
did not decrease in the high-fiber group.

With regards to gut microbiota, the researchers report 
that at baseline, there was no di�erence in fecal 
microbial diversity and structure between the two 
dietary groups. At the end of the intervention, in the 
high-fiber-diet arm, there was surprisingly no di�erence 
in microbial structure and composition compared to 

baseline. However, fiber intake shifted 
carbohydrate-processing capacity of the gut 
microbiota, finding in agreement with previous 
research. In the high-fermented foods arm, the 
microbial diversity significantly increased, similarly to 
earlier results, and remained increased for four weeks 
after the end of the intervention, when fermented foods 
intake was higher than at baseline, but lower than at the 
end of the 10-week period.

The latter made the researchers suggest that increased 
diversity likely involved ecosystem remodelling rather 
than an immediate reflection of consumed quantities. 
Therefore, they cross-checked all microbial taxa present 
in the fermented foods that participants consumed with 
the nine taxa whose relative abundance was 
significantly increased at the end of the high-fermented 
food diet. Indeed, only a very small fragment of the 
latter was actually detected in the fermented foods. As 
Justin Sonnenburg, senior author of the study, said at 
The New York Times “The vast majority came from 
somewhere else, and we don’t know where. I think there 
were either low-level microbes below the level of 
detection that bloomed, or the fermented foods did 
something that allowed for the rapid recruitment of 
other microbes into the gut environment.”

On the whole, the authors reveal significant immune 
health- and gut microbiota-related beneficial e�ects 
of fermented foods applying a prospective randomized 
multiomics approach in 36 healthy adults.

Fermented-food diet may 
increase microbiome diversity and 
decrease markers of inflammation“

”
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Beyond live microorganisms, inanimate microorganisms and their components can also confer a health benefit 
on the host. A panel of experts under the auspices of the International Scientific Association for Probiotics and 
Prebiotics (ISAPP) updates the definition and scope of postbiotics.

Beyond living microbes: scientists provide a definition 
of postbiotics
May 31st, 2021 by Andreu Prados

Current strategies for altering the human gut 
microbiome include diet (i.e., prebiotics and some 
fermented foods) and live biotherapeutics. The latter 
strategy includes undefined fecal microbiota 
transplants and defined microbial consortia (targeted 
formulations from simple microbial consortia, or 
probiotics, to consortia of 50 or more bacterial taxa and 
strains used to shape host microbiota).

Some non-living microorganisms, collectively defined 
as postbiotics, are also being explored as a means of 
reducing the risk of disease and improving health.

Although this is not the case for all bacteria and health 
benefits, non-viable bacteria often have been shown to 
have similar e�ectiveness as viable bacteria 
counterparts. With the added longer shelf-life and 
easier storage that favors both the technology and 
stability, there is now increased interest in these bacteria 
being included in consumer products. For instance, in 
2019 Patrice D. Cani and colleagues showed that 
metabolic outcomes in individuals who are overweight 
and obese when treated with pasteurized Akkermansia 
muciniphila were more consistent compared to 
individuals who received live A. muciniphila.
Until now, however, scientists have yet to agree on a 
definition of what is a postbiotic.

A recently published consensus paper by scientists 
worldwide working in di�erent disciplines now defines 
a postbiotic as “a preparation of inanimate 
microorganisms and/or their components that confers 
a health benefit on the host”.

As such, the components of a postbiotic include intact 
inanimate microbial cells and/or microbial cell 
fragments or structures with or without metabolites.

While the new definition of postbiotics can include 
metabolites, if accompanied by non-living microbial 
biomass (e.g., fermented foods with bacterial 
metabolites and microbial cells), neither filtrates without 
cell components, purified microbial components or 
metabolites nor vaccines are classed as postbiotics. 
Thus, from now on, purified microbe-derived 
substances (e.g., butyrate) should be called by their 
specific chemical name and are not considered 
postbiotics.

In addition to providing a clear definition of a postbiotic, 
the consensus paper also highlights regulatory 
challenges and criteria that should be used for assessing 
the safety and health e�ects of preparations of dead 
microbes.

A postbiotic must derive from a living microorganism 
to which a technological process (e.g., pasteurization) 
is applied that means the microbe cannot replicate. In 
order to preserve overall quality and nutritional value 
while maintaining sensory characteristics, other 
non-thermal procedures such as drying techniques and 
high pressure are also used, even though it is important 
that the functional properties of the postbiotic are not 
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a�ected by the treatment. As viruses are not 
considered live microorganisms, postbiotics cannot be 
derived from them. Furthermore, the microbe used to 
derive a postbiotic does not need to show a health 
benefit, as a postbiotic does not have to be derived 
from a probiotic.

The new definition of postbiotics states that these 
products can be taken as foods, dietary supplements 
or drugs. For instance, postbiotics can be found in 
yogurt and specific fermented infant formulas. In 
addition, the site of action for postbiotics include the 
gut or any host surface, such as the skin, oral cavity or 
urogenital tract.

We now require studies on the health benefit and 
safety of the postbiotic preparation in terms of the 
intended use in the target host, which includes 
humans, companion animals and livestock.

Potential clinical e�ects of postbiotics include 
eradicating Helicobacter pylori infection, preventing 
common infectious diseases (e.g., upper respiratory 

tract infections and acute gastroenteritis), alleviating 
symptoms associated with irritable bowel syndrome 
and abrogating the negative effects of stress. The 
underlying mechanisms behind the health benefits of 
postbiotics include modulating the host microbiota, 
enhancing epithelial barrier functions, modulating local 
and systemic immune responses, modulating metabolic 
responses and systemic signaling via the nervous 
system.

As for their safety, as the microbes in postbiotics are 
not alive, they cannot cause infections. This o�ers 
potential for use in compromised individuals, for whom 
live biotherapeutics are not recommended.

On the whole, postbiotics include inanimate microbes 
with or without metabolites that have been shown to 
have health benefits and are likely to be safer and more 
stable than live counterparts. As in the case of 
probiotics and prebiotics, clinical trials in di�erent 
populations are needed before their systematic use is 
recommended.

An update of definitions and health benefits 
of fiber, microbiota-accessible carbohydrates, 
prebiotics, dietary live safe microbes and 
postbiotics as a means of shaping the gut 
microbiome
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Long-term treatment of functional dyspepsia with proton-pump inhibitors can alter the gut microbiome. A new 
pilot randomized, double-blind, placebo-controlled trial suggests the potential of spore-forming probiotics in 
patients with functional dyspepsia.

Spore-forming probiotic blend shows potential for 
managing functional dyspepsia in adults
Published on JOctober 11th, 2021 by Rene van den Wijngaard

Functional dyspepsia is a common and highly prevalent 
gastrointestinal disorder defined by upper abdominal 
symptoms, which can manifest both chronically and in 
isolated incidents in individuals. While functional 
dyspepsia has no organic explanation on routine 
investigations, recent evidence indicated local duodenal 
and systemic changes.

The exact causes of functional dyspepsia are still 
unknown, but evidence suggests that its 
pathophysiology may involve an altered gut-brain 
interaction, changes in gut microbiota composition 
and/or function, altered mucosal immune function, 
visceral hypersensitivity and abnormal gastrointestinal 
motility. That explains why the condition and others 
such as irritable bowel syndrome, formerly known as 
functional gastrointestinal disorders, have been 
renamed as disorders of gut-brain interaction.

As the first line treatment of functional dyspepsia with 
proton-pump inhibitors can show safety issues that 
include an altered gut microbiome, potential benefits 
of probiotics for balancing the gut microbiota have 
been suggested.

A new randomized, double-blind, placebo-controlled 
trial has shown that treatment with a spore-forming 
probiotic combining Bacillus coagulans MY01 and B. 
subtilis MY02 strains is e�ective and safe in adult 
patients with functional dyspepsia, compared with 
placebo.

The probiotic treatment consisted of a combination of 
B. coagulans MY01 and B. subtilis MY02 strains (2.5 x 
109 colony-forming units per capsule) with 300 mg of 
maltodextrin prebiotic administered twice per day for 
8 weeks  (probiotic group; n=32)  compared with 
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maltodextrin (placebo group; n=36). That was followed 
by an additional phase of 8 weeks consisting of 
treatment with probiotics (non-randomized, 
non-controlled trial phase).

Symptom benefits were reported by the end of the 8 
weeks, measured by a decrease in postprandial 
distress syndrome score of 0.7 or greater and 
epigastric pain syndrome score in participants in the 
probiotic group compared to placebo, regardless of 
whether patients consumed proton-pump inhibitors or 
not. Moreover, in patients with functional dyspepsia on 
proton-pump inhibitors, the benefits of the probiotic 
included a reduction in small intestinal bacterial 
overgrowth after 8 weeks.

The e�cacy of the spore-forming probiotic was 
associated with changes in Th17 immune signaling and 
fecal microbiota composition.

After an 8-week open-label extension, the treatment 
with the spore-forming probiotic reduced circulating 
IL-17A and decreased proportions of Th17 cells, which 
are considered to be systemic immune markers involved 
in bacterial and fungal host responses. Previous animal 
findings have shown the ability of B. subtilis to shift Th17 
to regulatory T cell (Treg) responses and the 
involvement of B. coagulans in increasing the 
proportion of Tregs. An additional immune mechanism 
of spore-forming probiotics in patients with functional 
dyspepsia on proton-pump inhibitors was shown in a 
decrease in Th2 signaling and gut-homing T cells.

The results suggest that the increase in the proportion 
of Tregs is a mechanism by which spore-forming 
probiotics may benefit patients with functional 
dyspepsia, where immune activation has been involved 
in the condition’s origin.

Immune changes were also accompanied by an 
increase in the fecal abundance of Faecalibacterium 
and Roseburia, which are both butyrate producers. 

That could be as a result of interactions with other gut 
commensals or Bacillus species in the probiotic, but also 
secondary to maltodextrin stimulation. However, only 
Faecalibacterium was associated with probiotic 
e�cacy.

On the whole, the findings suggest that spore-forming 
probiotics could be an e�ective and well-tolerated 
option in patients with functional dyspepsia through 
changes in systemic immune activation and gut 
microbiota composition. The mechanisms of action by 
which spore-forming probiotics can help in managing 
functional dyspepsia deserve further research, as do 
both e�cacy and safety in the long term.

The e�cacy of the spore-forming 
probiotic was associated with 
changes in Th17 immune signaling 
and fecal microbiota composition
“

”
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The gut microbiome is a potential target of interest for scientists in managing obesity and related metabolic 
diseases. Scientists have isolated a new-bacterium highly prevalent in the human gut and showing benefits for 
host metabolism.

A newly isolated human butyrate-producing bacterium 
might counteract some features of obesity

Published on July 12th, 2021 by Patrice D. Cani

The human gut microbiome still has unknowns 
collectively described as “the dark matter of the 
intestine”. They comprise numerous unidentified 
species, hidden taxa and genes that do not have a 
match in functional databases. Although the gut 
microbiome is emerging as a potential target in 
preventing or treating obesity-related metabolic 
diseases, only a few gut microbes have been tested in 
preclinical studies and translation in humans is lacking.

In a new study published in Gut by researchers from 
UCLouvain,  Cliniques  universitaires  St-Luc  and  KU 

Leuven, we can report for the first time a newly 
isolated commensal bacterium found in 70% of the 
general population while almost absent in people 
with obesity and diabetes.

The newly discovered gut bacterium Dysosmobacter 
welbionis was first isolated in 2017 from the gut of one 
healthy subject. It is a newly cultivated strain of the 
Ruminococcaceae family and is closely related to 
another gut bacteria correlated with leanness and 
health such as the unculturable Oscillospira 
guillermondii. 
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But how did the story start?
The story of the discovery of D. welbionis started when 
the team repeatedly observed that a bacterium called 
Subdoligranulum was always evolving in the same 
direction than the beneficial bacterium Akkermansia 
muciniphila. So, they decided to take a closer look at 
this genus of bacteria and they tested the unique 
cultured species from this genus called 
Subdoligranulum variabile.

Although the abundance of Subdoligranulum was 
correlated positively with HDL-cholesterol levels and 
negatively correlated with fat mass and inflammatory 
markers in humans, it did not improve hallmarks of 
obesity and diabetes in mice. That led the team to try 
to isolate a new strain of Subdoligranulum to better 
elucidate if the lack of e�ects observed in mice were 
due to the strain used of S. variabile, and if eventually 
another newly isolated Subdoligranulum would 
improve metabolic health.

After 2 years of work, the scientists isolated and 
cultivated nearly 600 bacteria from the intestine, but 
they never succeed to isolate any Subdoligranulum. 
Instead, they uncovered a new genus of bacterium that 
is Dysosmobacter, and the species welbionis.
 

Protective e�ects of D. welbionis against 
obesity and obesity-related features
Based on data from the Human Microbiome Project, 
American Gut Project, Flemish Gut Flora Project and 
Microbes4U, they found that D. welbionis abundance 
was present in up to 70% of the general population. 
Furthermore, its absolute abundance in the fecal 
microbiota of people with obesity su�ering from 
metabolic syndrome was inversely correlated with 
body mass index, fasting glucose and glycated 

hemoglobin, which is used to determine how well a 
person with diabetes has been managing their blood 
sugar over the previous months.

Supplementing mice fed a high-fat diet with live D. 
welbionis strain J115T (1.0 x 109 of the freshly 
cultured or the cryopreserved  bacterium from 6 to 13 
weeks) reduced body weight and fat mass gain in a 
time-dependent manner. However, pasteurizing the 
bacterium abolished its beneficial metabolic e�ects. 
The live bacterium was unable to permanently 
colonize the mice’s gastrointestinal tract, which 
highlights that durable colonization of the gut is not a 
requisite for health e�ects from probiotics.

The diet-induced obesity-related protective e�ects 
provided by D. welbionis were accompanied by 
improved glucose homeostasis, lower insulin 
resistance and reduced subcutaneous and mesenteric 
white adipose tissue hypertrophy and genes related to 
inflammation, coupled with a higher number of genes 
involved in fatty acid mobilization and higher 
mitochondria number in the brown adipose tissue. The 
findings show that the beneficial metabolic e�ects of 
D. welbionis J115T are partly mediated by the innate 
immune system and involve the recovery of brown 
adipose tissue metabolism and activity.

In conclusion, these findings suggest the potential of 
butyrate-producing bacteria such as D. welbionis J115T 
as a next-generation probiotic candidate for managing 
obesity and diabetes. Beyond the correlation findings 
linking D. welbionis to better obesity-related 
outcomes, the team was able to confirm the metabolic 
e�ects of the bacterium in mice. The next step as a 
team is to test if D. welbionis has benefits for people 
with non-communicable diseases, including obesity 
and type 2 diabetes.

A newly isolated human butyrate-producing bacterium 
might counteract some features of obesity
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Fecal microbiota transplantation is being studied in the context of metabolic health, beyond its use for recurrent 
Clostridioides di�cile infection. A new proof-of-principle study reveals that supplementing low-fermentable 
fiber following fecal microbiota transplantation may improve insulin sensitivity in individuals with severe obesity.

The potential benefits of fecal microbiota transplantation 
in obesity could rely on supplementation of 
low-fermentable fiber
Published on October 25th, 2021 by GMFH Editing Team

Although current research supports the role of fecal 
microbiota transplantation (FMT) mainly in recurrent 
Clostridioides di�cile infection, emerging evidence 
suggests it could also work for other conditions such 
as inflammatory bowel disease and non-infectious 
diseases, including metabolic syndrome and obesity.

A new proof-of-principle randomized double-blind, 
placebo-controlled trial has found that supplementing 
low fermentable fiber after FMT may improve insulin 
sensitivity in individuals with severe obesity.

The authors compared the e�cacy on insulin 
sensitivity, assessed by the homeostatic model 
assessment (HOMA2-IR/IS), of high and low 
fermentable fiber supplementation in patients with 
severe obesity and metabolic syndrome receiving and 
not receiving FMT (in form of encapsulated donor 
feces) from a lean donor.

Low-fermentable fiber supplementation (consisting 
of cellulose at doses of 27 g/day to 33 g/day) 
following oral FMT significantly improved 
insulin-resistance marker HOMA2-IR/IS and 
decreased serum insulin at 6 weeks, with participants 
with baseline poor insulin regulation having the better 
response. However, no di�erences in insulin sensitivity 
were found for participants receiving 
high-fermentable fiber supplementation and oral FMT, 
high-fermentable fiber alone or low-fermentable fiber 
alone. None of the interventions were related to 
serious adverse events.

Beyond improving insulin sensitivity, low-fermentable 
fiber  supplementation and ora l FMT also improved 

engraftment of the donor microbiota at 6 weeks and 
restored the responses of serum GLP-1—an incretin 
hormone involved in the augmentation of 
glucose-stimulated insulin secretion—to an oral 
glucose tolerance test.

Although FMT and low-fermentable fiber led to an 
increase in fecal microbiota richness both at 6 and 12 
weeks from baseline, the authors reported that 
improvements in insulin sensitivity were not 
maintained after a follow-up at 12 weeks in the  absence 
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The potential benefits of fecal microbiota transplantation 
in obesity could rely on supplementation of 
low-fermentable fiber

of fiber intake. Interestingly, specific bacterial taxa at 
baseline(Phascolarctobacterium, Bacteroides stercoris 
and B. caccae) acted as predictors of insulin sensitivity.

The study’s major caveats include its methodology 
(i.e., within-group comparisons), the small sample 
studied and the lack of homogeneity of the four donor 
samples under study, which is a known bias in the field.

The findings suggest that the potential application of 
FMT in obesity is driven in part by the living microbial 
fraction and its engraftment in recipient individuals, as 
Nordin M. J. Hanssen and Max Nieuwdorp acknowledge 
in a spotlight article in Cell Reports Medicine 
summarizing research from Mocanu et al.

Although the preliminary nature of the study needs to 
be replicated, the results highlight the role of fiber in 
increasing the potency of FMT, supporting the 
potential role of gut microbiome modulation as a novel 
treatment for improving metabolic health. The study 
also highlights the importance of standardizing FMT 
preparation and delivery and studying in great detail 
the diet of donors, which can contain other nutrients 
beyond fiber that can a�ect FMT’s e�cacy. 

https://www.gutmicrobiotaforhealth.com/the-potential-benefits-of-fecal-microbiota-transplantation-in-obesity-could-rely-on-supplementation-of-low-fermentable-fiber/
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of the gut microbiota could be an 
approach worth considering for 
increasing remission in patients 
with ulcerative colitis
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Ulcerative colitis is a chronic debilitating inflammatory bowel disease with no curative treatment currently 
available. INRAE scientists have developed a novel predictive model of disease progression in pediatric patients 
that integrates both gut microbiota and host inflammation data.

Gut microbiota and host inflammation states could pave 
the way for personalized treatments for ulcerative 
colitis remission
Published on November 15th, 2021 by GMFH Editing Team

Although defining what constitutes a normal or healthy 
microbiota remains a current challenge in the field, 
scientists have suggested that the human-gut 
microbiota relationship is in a stable state of 
homeostasis that when perturbed moves towards 
another pre-disease or disease stable state that is 
more susceptible to the development of chronic 
diseases.

Such observations resemble the behavior of other 
complex ecosystems such as lakes, oceans and tropical 
forests with alternative stable states. That is, di�erent 
stable configurations of the whole ecosystem that can 
exist under identical external conditions.

For instance, individuals with a Western lifestyle may 
represent a pre-disease state that can increase the 
likelihood of inflammatory diseases, including 
inflammatory bowel disease. This approach implies that 
combined therapeutic approaches addressing both 
host processes and microbiota should be used to treat 
disease.

However, until now the extent to which alternative 
states can be used to a�ect remission from debilitating 
ulcerative colitis in humans, which is characterized by a 
deregulated innate immune system and a modified gut 
microbiota, is unknown.

New proof-of-concept findings suggest the combined 
targeting of host inflammation and the state of the gut 
microbiota could be an approach worth considering 
for increasing remission in patients with ulcerative 
colitis

While previous findings from the same authors 
provided proof of concept for the existence of 



27GUT MICROBIOTA
RESEARCH & PRACTICE
edited by ESNM

SELECTED CONTENT

Gut microbiota and host inflammation states could pave 
the way for personalized treatments for ulcerative 
colitis remission

Emerging probiotics and fecal microbiota 
transplants for gastrointestinal and 
metabolic health 

Four classes of gut microbiota composition were 
identified—representing alternative stable states that 
were independent of host inflammatory status or 
artifacts related to sampling—coupled with four levels 
of inflammation, from 1 (the lowest level) to 4 (the 
highest level).

Both the four classes of gut microbiota and the four 
levels of inflammation were closely connected and 
possible mutually aggravating. For instance, gut 
microbiota state 1 was found to disappear when 
inflammation assessed by fecal calprotectin was 
reduced to a low level. The authors acknowledged that 
the findings could explain why usual UC treatments that 
suppress inflammation do not always lead to a 
remission rate and prevent relapses. For instance, only 
36% of patients reached a non-pathological state of 
inflammation after one year of personalized 
anti-inflammatory treatments and only 19% of patients 
had reached the least inflammation-prone gut 
microbiota state at the end of the study, highlighting 
that individual patients’ trajectories could rely on what 
scientists called “alternative state barriers”.

According to Maarten Van de Guchte, director of 
research at Micalis Institute at INRAE: “Our data 
strongly suggest that the stability of alternative states 
of the intestinal ecosystem interferes with remission 
from UC under standard of care (i.e., anti-inflammatory 
treatments). These new insights call for innovative 
therapeutic strategies to favor remission from UC. We 
identify microbiota management as an additional lever 
to be considered in UC treatment, in combination with 
the management of inflammation. The results provide 
a strong rationale for the application of such 
combinatorial therapeutic strategies.”

The longitudinal follow up of treatment-naïve patients 
for whom remission was evaluated at 52 weeks revealed 
that alternative state properties may prevent or delay 
remission of ulcerative colitis when patients received an 
anti-inflammatory treatment, which suggests that the 
gut microbiota and host inflammatory states 
described in the study may influence treatment 
e�cacy.
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Little is known about the relationship between diet, the composition and function of the gut microbiota and 
clinical symptoms of IBS. New findings identify how IBS symptom severity is related to a higher intake of foods 
with poor nutritional quality and gut microbiome features at both subspecies level and metabolic pathways 
involved in carbohydrate metabolism.

Poor eating habits and gut microbes’ carbohydrate 
metabolism can drive IBS symptom severity
Published on June 14th, 2021 by Joël Doré

Treatment options for people with irritable bowel 
syndrome (IBS) are limited and diet plays an important 
role in symptom management. While some food items, 
such as carbohydrates that are incompletely absorbed 
in the small intestine, can trigger IBS symptoms, there 
is no optimal dietary advice that works for everyone. 
Aware of the importance of diet in managing IBS, some 
scientific societies such as the British Society of 
Gastroenterology recently launched new guidelines on 
managing IBS  that consider dietary advice,  together 

with regular exercise, as first-line treatment in all 
patients with IBS.

Although certain gut microbiome profiles have been 
linked to the severity of IBS symptoms, little is known 
about the role of diet in shaping gastrointestinal 
symptomatology through the gut microbiome.

A new study, led by Muriel Derrien and Magnus Simrén, 
shows that  poor  diet  quality  and  gut  microbiome 
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composition and functions are associated with IBS 
gastrointestinal symptom severity.

The authors used a novel approach that combined data 
from a 4-day food diary and gut microbiota 
composition and functional genes in 149 individuals 
with IBS, of whom almost half had severe symptoms, 
along with 52 healthy controls. In order to consider both 
diet quantity and quality, foods were categorized into 
a food tree based on the Swedish Food Composition 
Database and a Dietary Index score was developed in 
which a higher score reflected lower nutritional quality.

Consumption of meat-based foods versus plant-based 
foods was the major driver in distinguishing dietary 
patterns among participants. While no di�erences 
emerged at macro- and micronutrients levels between 
individuals with IBS and healthy controls or between 
patients with IBS with di�erent levels of symptom 
severity, the authors found that those with more severe 
gastrointestinal symptoms showed a higher intake of 
poor-quality food staples (i.e., processed food items 
such as candy, soft drinks and fried potato products).

The authors went a step further and explored the 
relationships between diet and gut microbiota 
composition and function. Participants’ diets showed 
associations with gut microbiota composition at species 
and subspecies level. New associations were found 
between gut microbiota subspecies and diet. For 
instance, Eubacterium rectale subspecies were linked 
to a predominantly meat-based diet. Furthermore, 
complex statistical analyses revealed that plant- and 
animal-based diets and the gut microbiota are 
related to IBS symptom severity and to altered 
gut microbiota hydrogen function.

As carbohydrates are the foods often associated with 
a worsening of IBS symptoms  due to gas  generation 

after their fermentation in the colon, the authors were 
also interested in learning more about the relationship 
between microbial enzymes involved in metabolizing 
dietary carbohydrates and IBS symptom severity. A 
higher abundance of microbial enzymes involved in 
metabolizing food glycans—especially glycans 
associated with meat or mucins—was associated with 
the abundance of hydrogenases involved in the 
production of hydrogen in the colon during microbial 
fermentation of carbohydrates. Interestingly, 
individuals with severe IBS symptoms had a higher 
abundance of a specific type of hydrogenase known as 
hydrogenase [FeFe] A3, which emerges as a potential 
microbiome biomarker useful to monitor in IBS.

On the whole, the study reveals that IBS severity is 
related to gut microbiota composition and function 
along with changes in microbial enzymes involved in 
dietary carbohydrate metabolism. The findings indicate 
the role of specific gut microbiome profiles in mediating 
the e�ects of diet on IBS symptom severity, with 
low-quality food products and altered carbohydrate 
fermentation by the gut microbiota being major 
triggers for gastro-intestinal symptoms.
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The low FODMAP diet has been shown to be e�ective in managing the symptoms of IBS as second-line dietary 
advice when healthy eating approaches have failed to reduce symptoms. However, this eliminative diet is not 
without its challenges, which can be overcome by following the advice found below.

The low FODMAP diet can pose challenges for people 
with IBS. What can be done to minimize some of those 
challenges in clinical practice?
Published on September 7th, 2020 by Mary Ellen Sanders

One important therapy for managing functional 
gastrointestinal disorders such as irritable ome (IBS) is 
diet, in which modulating the gastrointestinal 
microbiome probably plays a role.

More than 80% of patients with IBS report a key role 
for diet as a trigger of symptom generation, leading 
them to explore a wide range of dietary interventions 
to help alleviate their symptoms. Wheat components, 
including fructans, gluten, wheat germ agglutinins and 

alpha-amylase trypsin inhibitors, have been identified 
as being involved in symptom generation. However, not 
all diets promoted in newspapers and blogs and on 
social media are supported by scientific evidence.

Randomized controlled trials suggest that gluten-free 
diets and low FODMAP diets may improve IBS 
symptoms, particularly in the short term. Of those, the 
low FODMAP diet, which originated in Australia, has 
been recommended by certain guidelines for treating 
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symptoms in some IBS patients, following first-line 
dietary advice focusing on adopting healthy eating 
habits.

Briefly, FODMAP stands for Fermentable 
Oligosaccharides, Disaccharides, Monosaccharides, and 
Polyols. These are short-chain carbohydrates and sugar 
alcohols found in a wide range of foods and food 
additives that are poorly absorbed by the body, 
resulting in bloating, gas and abdominal pain via 
osmotic overload, bacterial fermentation or changes in 
gut microbiota composition.

Despite its clinical e�ectiveness, the low FODMAP diet 
presents a number of challenges. For instance, it can 
alter gut microbiota composition, with a marked 
reduction in bifidobacteria and a reduced total bacterial 

count; it can a�ect nutrient intake and diet quality 
(especially if used in the long term); it requires the 
patient to be adequately supported by a registered 
dietitian to follow the diet accurately and safely; and 
not all patients respond to the diet.

A new review co-authored by Bridgette Wilson, Selina 
R. Cox and Kevin Whelan from King’s College London 
updates challenges linked to following the low FODMAP 
diet and suggests science-based approaches in order 
to minimize them.

The current science-based approaches to minimizing 
the challenges of the low FODMAP diet in clinical 
practice, preferably implemented by a registered 
dietitian specializing in gut health, are summarized 
below.

Challenges of the low FODMAP diet 

Altered gut microbiota composition. 

Compromised nutrient intake (i.e. fiber, iron and 
calcium) and diet quality. 

Guidance for overcoming them

• Incorporate a bifidobacteria-containing probiotic 
during the first restriction stage of the low FODMAP 
diet.
• Undergo structured and personalized reintroduction 
of FODMAP-rich foods (ensure the period spent 
following the first stage is as short as possible).

 
• Optimize intakes of calcium- and iron-rich foods 
during the restriction stage of the low FODMAP diet.
• Gradually optimize dietary fiber intake (preferably 
from food sources) without worsening gut symptoms.
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On the whole, although the low FODMAP diet has been 
shown to be e�ective in improving overall and specific 
symptoms in 50% to 80% of patients with IBS, the diet 
is not without adverse e�ects that can be minimized 
with personalized support by a gastro dietitian. 
Optimizing nutrient intake from natural food sources 

while maintaining diet quality and contemplating 
including a probiotic to minimize the detrimental e�ect 
on gut-dwelling bifidobacteria are both important 
points for consideration when patients with IBS follow 
the low FODMAP diet.

Challenges of the low FODMAP diet 

Di�culties with adherence (due to the need for 
extensive label-reading abilities, high cost of 
foodstu�s low in FODMAPs and fewer social 
activities, among others). 

Getting caught on the low FODMAP diet for 
too long and without the supervision of a 
registered dietitian. 

Up to 50% of patients do not respond to the 
low FODMAP diet. 

Guidance for overcoming them

• The first-line dietary advice in patients with IBS is 
to follow healthy eating advice. Only when that is 
unsuccessful in resolving symptoms can the low 
FODMAP diet be tried with registered dietitian 
support.
• Naturally FODMAP-free foods should be 
encouraged over specialist products in the context of 
a balanced diet.

• The personalized support of a registered dietitian 
specializing in gut health is necessary to better follow 
the low FODMAP diet without incurring in nutritional 
deficits.
• Supplementary tools such as recipe books and 
mobile applications cannot replace dietetic advice.

• While the baseline gut microbiota is being explored 
as a means of predicting the clinical response to a low 
FODMAP diet, no tests are currently available in 
routine clinical practice to determine individual 
response to the low FODMAP diet.
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