
I PA  E U R O P E  :  S y l v i e  B i n d a
S c i e n t i f i c  C o m m i t t e e  C h a i r Wo m a n



Copyright IPA Europe 2021

IPA EU Scientific Workgroup: A need for a scientific conversation & collective thinking
in order to develop science & scientific argumentation for the promotion of probiotics

Webinars in Collaboration with the International 
11th Congress Probiotics, Prebiotics and new FoodsProbiotic criteria publication with ISAPP
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IPA EU Microbiome resilience project

Born in 2016 in IPA EU scientific working group

• Initial purpose : evaluate the scientific consensus 
behind diet and microbiota and especially the effect
of  diet enriched with probiotics (living microbes)

• Identify & build a « state of the art » towards a 
possible submission to authorities
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Ecological concepts application to microbiome and human health: 
Historical perspective

1958

1973 Initiation of in-depth 
discussions on the meaning of 
ecosystem resilience

“Traditional conservation ecology is based on 
assessments of ecosystem resilience in the face of 
landscape disturbance. Resilience depends in turn on 
growth rates of community members, interactions 
between members, and nutrient availability 
(“ecosystem-level factors”).”

Holling C. Resilience and stability of ecological systems. Annual 
review of ecology and systematics. 1973;4:1–23.)

In the 1960s the ecological 
definitions of “stability” 
varied depending on 
individuals and context

First emergence of 
discussions on ecosystem 
stability and resilience. 
(Elton, 1958)

2004 Definitions are established & ecological 
concepts are defined

“capacity of a system to absorb disturbance and 
reorganize while undergoing change so as to still 
retain essentially the same function, structure, 
identity, and feedbacks”.
Walker B, Holling CS, Carpenter SR, Kinzig A. Resilience, adaptability 
and transformability in social-ecological systems. Ecol Soc. 2004 
Dec;9(2):5.)
(Folke C, Carpenter S, Walker B, Scheffer M, Elmqvist T, Gunderson L, 
Holling CS. Regime shifts, resilience, and biodiversity in ecosystem 
management. Annu. Rev. Ecol. Evol. Syst.. 2004 Dec 15;35:557-81.) 

https://www.resalliance.org/key-concepts

Introduction of the 
ecological view of the gut
microbiota with precursors
as Relman & Deflethsen

2011

https://www.resalliance.org/key-concepts


Copyright IPA Europe 2021

How an ecological concept can be translated to a living ecosystem : the microbiome

2007

2012
2011
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Þ The first to translate ecological concept to the human microbiome : he 
developped a "perturbation" model by antibiotics in order to
Þ Demonstrate the applicability of the ecological view of 

the microbiome
Þ See the relevance of the observation of the early degradations of 

the stability landscape ,
Þ ATB treatments can lead to temporary microbiota dysbiosis
Þ repeated ATB treatments can affect the resilience of the 

microbiota. Identify the components of the “catastrophic regime 
shift”

The human microbiome : Ecosystem resilience & 
health

David A. Relman, 2012

Subject 1

Subject 2

Subject 3

Perturbation (Ciprofloxacin 5 days)

“because we have only a limited understanding of the ecosystem services 
provided to us by our resident microbiota, caution and additional research 
are warranted.”
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¹

¹

A living ecosystem 
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Lloyd-Price et al. Genome Medicine, 2016 

Intestinal microbiota : stable states & trajectories

Moving away from “dysbiosis” as a 
catchall concept for both transient 
perturbations and diseased state 
towards understanding what 
makes a microbiota bounce back to 
its healthy “steady-state” from 
either situations.

?
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Cerda, 2016

Dietary challenges (temporary changes)

• Different source of protein or fats (e.g. plant vs
animal)

• FODMAPs
• Lactose/dairy or other food intolerance (inducing 

diarrhea)

Antibiotics

• Number of prescriptions
• Nature

Sampling procedures
• i.e. enemas undertaken before colonoscopy 

(medical procedure)



Impact of Diet 
on microbiota
From Power et al, BJN, 2014
Include publications  from 2009 to 2012

Temporary

change
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What’s a perturbation for microbiota ?

Abigail Johnson Integrating Microbiome and Dietary Data
Johnson et al., 2019, Cell Host & Microbe 25, 789–802

Longitudinal sampling and daily dietary records to model 
microbiome changes in response to diet

24-h food records and fecal shotgun metagenomes from 34 
healthy human subjects collected daily over 17 days
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1
4

Dethlefsen and Relman, 2011

Fig: Measure of biological diversity for samples from 3 subjects
(A,B,C) before, during after ciprofloxacin treatment

ÞATB treatment can lead to temporary
microbiota dysbiosis

ÞRepeted ATB treatments can affect the 
resilience of the microbiota
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More recent results on probiotics and microbiota recovery
after an antibiotic challenge

Concurrent administration of amoxicillin/clavulanate and BB-12 yogurt to healthy subjects

more stable taxonomic profile of the 
microbiota over time than the control group

significantly smaller decrease in the 
fecal SCFA levels

Merenstein et aL. Nutrients 2021, 13, 2814.
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In 2016, SCIENCE STARTS TO MATURE on a CONSENSUAL VIEW ON 
UNBALANCED MICROBIOTA (not really on « normal » microbiota)

Reversible pertubations: Resilience ¥

Reversible perturbations : antibiotics, diet, stress….
Irreversible perturbations: immune system failure, birth delivery….
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Use of clinical evidence: Validation of the model of clinical demonstration  : 

• AB challenge model
• General population 
• Adult mainly
• Evaluate different probiotics & different doses
• Follow of disruption period & time for recovery

Time sequence of events

Initial « status »
Recovered initial status

Or
New stable state

Disrupted microbiota

ProbioticsAB
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• 21 studies
• 19 strains
• 6 taxa 

• Publications between 1991 – 2016
• Controlled trials
• Antibiotic treatment
• Microbiota assessment
• Healthy subjectsc above 3 years of age (mean age)

• Diseased subjects included only when receiving 
antibiotics for respiratory infections, tonsillitis, 
gastroenteritis or presence of H. pylori

operator topic keywords field 

  Microorganisms/products 

TS=(Probiotic* or Lactobacill* or Bifidobacteri* or Lactococc* or "lactic acid 
bacteria" or "saccharomyces boulardii" or "S.boulardii" or "saccharomyces 
cerevisiae" or "S.cerevisiae" or Yogurt or Yogourt or Yoghurt or "dairy 
product$" or "fermented milk" or "fermented dairy drink" or kefir or 
"dietary supplement$") 

title/abstract 

AND Microbiota 
TS=(microbiota or microbiome or flora or microflora or "intestinal 
ecosystem" or "microbial ecology") 

title/abstract 

AND Antibiotics 
TS=(antibiotic$ or antibiotherapy or "antibio therapy" or "antimicrobial" or 
"antibiotic-associated diarrh?ea" or AAD) 

title/abstract 

AND Clinical studies 

TS= ("clinical trial" or "multicenter trial" or "multicenter stud*" or 
"randomi?ed trial" or "crossover trial" or "clinical stud*" or "randomi?ed 
controlled trial" or randomi?ation or "human trial$" or "human stud*" or 
"controlled trial$" or "double blind" or "pilot stud*" or placebo or 
volunteer$ or subject$ or patient$ or elderly or ageing or aged or adult$ or 
children) 

title/abstract 

NOT Animal 

TI= (mice or mouse or rat$ or rodent$ or murine or broiler$ or chick* or pig* 
or porcine or swine or horse$ or foal$ or monkey or rabbit$ or feline or 
canine or dog$ or animal or macaque* or poultry or aquaculture or calve$ or 
pheasant$ or equine or fed* or crab) 

title 

NOT    Diseases and other 
conditions 

TS=(vagin* or urovaginal or cancer or dental or carie* or carious or valve*or 
urinary or liver or transplantation or surface or subgingival or periodont* or 
salivary or irraditation or IBS or IBD or "Inflammatory bowel disease" or 
"irritable bowel sydrome" or pancreatic or "ulcerative colitis" or crohn* or 
gastrectomy or critically or surgical or hepatic or encephalopathy or 
pouchitis or "short small bowel" or oropharyngeal or HIV or urethral or "in 
vitro" or chemotherapy or renal or kidney or CKD or surgery) 

title/abstract 

AND Resilience 

TS=(alter* or imbalance or balance or restor* or improve or robustness or 
baseline or disrupt* or resilience or stability or dynamic or dysbiosis or 
resistance or revert* or modul* or monitor* or sequencing or 16S or "16 S" 
or metagenom* or FISH or TRFLP or rRNA or PCR or microarray or 
microbiota or microflora) 

title 

 

reference 

population treatment   result 

age n health 
status antibiotics probiotics Control method resilience 

  total 
(Probiotics group) N    

name  
Dose per day and 

duration  

Name 
Dose   
Form 

Duration  

 

    

Adults 

Black 1991 
adults 
mean 

age  35  

20 
(N=10) healthy 1.5g ampicillin / d 

7 days  

L. acidophilus (9x109) +B. bifidum 
 

(1.4x109) daily in a capsule  
7 days   

Capsule 

culture 

partial resilience: anaerobic gram-positive 
cocci, lactobacilli, clostridia and eubacteria 

increased faster in probiotic group while 
bifidobacteria increased faster in placebo. No 
significant differences between groups on the 

number of veillonella-cocci and 
bacteroides.Bacteroides were recovered in 

higher numbers in probiotic 

Engelbreksto
n 2006 (same 

study also 
published in 

2009) 

adults 
mean 

age  37 
40  healthy 

1.75 g amoxicillin-
clavulanic acid 

/d 
7 days  

B. lactis Bl-04 (5x109) +B.lactis Bi-
07 (5x109) + L. acidophilus NCFM 
(5x109) + L. paracasei -37 (5x109) 

+ B.bifidum 02  (5x108) 
Total: 4x1010 CFU / d 

Capsule  
10 days  

Maltodextrin, 
Capsule TRFLP + 

PCR for L.a 
NCFM + 

culture at 
genus level 

resilience: probiotics limit the disruption of 
microbiota due to AB (p=0,046 with culture 

data and p=0,066 with molecular data) 

 

B. animalis subsp. lactis

B. bifidum

L.acidophilus

L casei/paracasei

L. rhamnosus

S. boulardii

Summary of the « state of the art » work conducted
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Health impact of challenges 
and impairement of recovery

x

Microbiota resilience
Its ability to recover after a « challenge »

Diet
Stress

Antibiotics

Diseases Short term

Long term

• Risk of Pathogen
growth and GI 
infection

• Risk of AAD

• Recurrent perturbations lead to a 
decrease in resilience capacity of the 

microbiota.

• Risk of IBD, obesity, diabete, allergy, …

• Help recovery of individual microbiota
• Help for better recovery of individual microbiota under/after

challenge condition (such as ATB treatment/in subjects receiving
antibiotic treatment )
• contribute to maintaining individual intestinal microbiota in

subjects receiving antibiotic treatment

Ex of proposed claims

• Shifts in the bacterial composition 
and diversity of the microbiota can 

lead to intestinal dysfunctions



Copyright IPA Europe 2021

In 2019:

We had a 70-pages Scientific Monograph
covering old & recent findings

The decision was taken to not submit
this as a « dossier »

2018:
Dissemination activities

Mary Ellen Sanders PhD, Sylvie
Binda PhD, Seppo Salminen
PhD and Karen Scott PhD

Explores the concept of
‘resilience’ in the context of
human physiology, i.e. the
ability to remain healthy even
when exposed to a stress, or
to recover from a stress faster
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Why we were right? 
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Microbiota resilience: a topic more than ever attractive within
the scientific community
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Overview of Existing claims with microbiota & « resilience » concepts 

« Probiotics that naturally forms part of the gut flora » 
« Provide live microorganisms that naturally form part of the gut flora »
« Probiotic that contributes to healthy gut flora »
« Provides live microorganisms that contribute to healthy gut flora » - Canada

”helps to maintain healhy gastrointestinal bacteria population » - South Koera

« helps to maintain a desirable balance of beneficial bacteria in the digestive 
system » - Singapore

« the daily consumption of milk or dairy products which countains live bacteria 
helps to maintain the intestinal floral » - Chile

« Proper diet and regular consumption of food with probiotics, can help to (…) 
regenenerate the intestinal flora »  - Columbia

« enhancement of intestinal ecology ” - Phlipinnes

« supports the balance of the intestinal flora” - Italy

Non defined health claim

Non defined health claims:
• “Intestinal microbiota”
• “Balanced microbiota”
• “Beneficial/healthy microbiota”

Non beneficial physiological effects:
• Increasing numbers of bifidobacteria or lactobacilli.
• • Decreasing numbers of commensal 

microorganisms (e.g.
• enterobacteria, clostridia, bacteroides, etc.)
• Changes in gut microbiome composition
• Changes in SCFAs
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In august 17, EFSA in its guidance document on biological 
relevance of data in scientific assesments defines : 

“Resilience represents the amount of disturbance that can be absorbed by a system before the 
system changes or loses its normal function, or the time taken to return to a stable state, within the 

normal operation range following the disturbance (Gunderson, 2000). [Reducing] homeostatic 
capacity … might be detrimental, whereas increasing the capacity could be beneficial.” 

“How to evaluate the impact on microbiomes by 
various substances under EFSA assessment?”

“How to evaluate the impact of microbiomes on 
human, animal and plant health?”

In June 2020, EFSA discussed the 
interest to embark on a thematic area 
of microbiomes

“Extreme and sustained adverse exposure can lead to 
profound ecological disruptions and a breakdown in 
the host–microbiome partnership, contributing to 
adverse health outcomes”
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How to define and calculate a resilience index ? 

“A quantitative measure of how much the 
microbiota has deviated [ from baseline ] 
and how quickly and fully it has recovered”

Are we there yet?

Source: Dogra et al. Frontiers in Microbiology, 2020;11:572921.
https://www.frontiersin.org/articles/10.3389/fmicb.2020.572921/full

Strong interest in the simplicity of an index 
integrating the interindividual and complexity
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Outputs of recent initiatives

See interesting website (Stanford University) for key current gaps and an ongoing study 
from the Relman lab 
https://med.stanford.edu/relmanlab/projects/resilience-in-the-human-microbiome.html
https://humanmicrobiota.weebly.com/about-our-study.html

Meisner et al 2022, Current Opinion in Biotechnology. DOI:10.1016/j.copbio.2021.08.003

https://med.stanford.edu/relmanlab/projects/resilience-in-the-human-microbiome.html
https://humanmicrobiota.weebly.com/about-our-study.html
https://doi.org/10.1016/j.copbio.2021.08.003
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Additional Gaps, needs & challenges

• Controlling trials for most common microbiome stressors (known vs 
unknown confounders?)

• Dietary Strategies for maintenance and restoration of functions, 
resilience

• What shapes stability and resilience of the microbiome (are all stressors 
equal for everyone?)

• What are the appropriate scales, durations or other dimensions to 
describe the microbiome and its response to environmental factors
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Take-Home messages & call for action

The study of the microbiome stability is key to understand its relation to health maintenance

Probiotics could play a positive role to support microbiome resilience

(re)Design nutritional interventions in order to demonstrate the impact of diet enriched with live 
microbes 

Join us to go on to elucidate & help contribute to build a consensus
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A need for a scientific conversation & collective thinking
in order to develop science & scientific argumentation

for the promotion of probiotics

Bruno Pot
(Yakult)

IPA EU
Resilience Project 

Team

Sylvie Binda
(Lallemand Health 

Solutions)

David Obis
(Danone)

Artur Ouwehand
(IFF)
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Questions?
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Schematic representation of resilience and health 
and disease



Copyright IPA Europe 2021

The human microbiome : Ecosystem resilience & health

(Relman DA. The human microbiome: ecosystem resilience and health. Nutr Rev. 2012;70 
Suppl 1(Suppl 1):S2-S9.)

“Among the most important questions in need of attention, what are the features 
of microbial diversity most desired for states of health in humans? How are these 
features most effectively measured? What disturbance regimes are most desired, 
and what range of disturbance regimes is tolerated during states of health? What 
are the microbial ecosystem services of greatest relevance to the wide variety of 
human states of health? In humans at risk for disease linked to disrupted microbial 
communities, such as Crohn’s disease, are flares of disease associated with (or due 
to) loss of microbial community resilience? Can we anticipate flares by detecting 
early degradation of the stability landscape, or predict treatment failures by 
identifying a ‘catastrophic regime shift’?”
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What are the possible means of interventions ? 

Probiotics  (included dietary microbes) 

Fibers ? 
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