
| 1 |
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Probiotic research: 
any doubts ? 



Need for precision in medicine






Number Needed to Treat = 14
Favors Test product

Study 1              
Study 2
Study 3
Study 4

Study 5              
Study 6

NNT =< neeed for precision medicine => References to be add + open to drugs

*

*

Ibuprofen 400 mg

Derry  S et al.,  2015. Cochrane Database of Systematic Reviews 2015 Schork N. 2015, Nature.



Need for a precision approach in probiotic research





Probiotic

NNT Probiotic Benefit study

10 Saccharomyces 
boulardii CNCM I-
745

Antibiotic
associated diarrhea

Dinleyici et al., 2014

14 L. casei Shirota Acute diarrhoea in 
children

Sur et al. 2011

10 Bifidobacterium
lactis CNCM I-2494 
+ lactic acid bacteria

Overall 
gastrointestinal 
discomfort 

Eales et al., 2017

7 Lactobacillus 
rhamnosus GG

Abdominal pain in 
children with IBS

A. Horvath et al., 
2011

5 L. casei CNCM I-
1518

Antibiotic
associated diarrhea
in C. dif patients

Hickson et al., 2007

NNT : 9  








Precision approaches to probiotics

TOP-DOWN

MoA

Signature of the 
response



Decreases gas-related
symptoms

Agrawal et al., Aliment Pharmacol Ther. 
2009 (n=34)

IBS with constipation

Guyonnet et al., 2009, Br J Nutr (n=199)

Marteau et al.2013, Neurogastroenterol
Motil. (n=335)  

Guyonnet et al., Aliment Pharmacol 
Ther. 2007 (n=267) 

The Fermented Product  

Bifidobacterium lactis CNCM I-2494
Lactococcus lactis CNCM I-1631

Lactobacillus bulgaricus CNCM I-1632
Lactobacillus bulgaricus CNCM I-1519

Streptococcus thermophilus CNCM I-1630

Fermented
Milk with

General Population

A fermented milk containing B. lactis CNCM I-2494 improves gastrointestinal well being

NNT=10.24

Eales et al.,2017 

Improves gastro-intestinal well being



Le Nevé et al., 2019, Plos One

FMP reduces fasting H2 production in high H2 
producers in IBS subjects

Gut microbiota may dictate the response to the B. lactis CNCM I-2494 fermented milk

Zhang et al., 2016, ISME J 

Permissive

Resistant

Not all microbiota respond the same to the 

B. lactis CNCM I-2494 fermented milk



Amelioration of GI Symptoms & overall GI Well being

Veiga et al., 2010,  PNAS
McNulty et al., 2011,  Sci Tran Med
Veiga et al., 2014, Sc Rep
Le Neve et al., 2019, PloS One

Agostini et al., 2012, 
Neurogastroenterol Motil
Martin et al., 2016 Front Microbiol
Ballal et al., 2015 PNAS

Tillish et al. 2012, Gut

HYPOTHETICAL WORKING MODEL

Microbiota Gut Brain

Visceral
sensitivity

Barrier
Inflammation

SCFA ↑ H2 ↓

FMP containg Bifidobacterium lactis CNCM I-2494 

Multi faceted actions

Digging into inter-individual response for each possible MoA would be endless… 

composition Brain functionning



Signature of the 
response











Precision approach to probiotics

BOTTOM-UPTOP-DOWN

MoAAI

New trial designs 
(N-of-1 trials, enrichment design)

Extensive 
Metadata

supervisedunsupervised

Biological
Targets

Ecological
Molecular
Cellular

Mecanisms
of Action



From a protein of interest to Hafnia alvei 4597TM  

E. coli ClpB is an antigen
mimetic of the α-MSH 

Courtesy of G. Lambert, Targedys

Legrand*, Lucas* et al., Int J Obes 2020

Hafnia alvei prevents weight gain in 
Ob/Ob mouse

Courtesy of G. Lambert, Targedys

Legrand*, Lucas* et al., Int J Obes 2020

Hafnia alvei  improve weight loss in 
Human under caloric restriction

Déchelotte et al., 2021






Precision approach to probiotics














































Socio-demographic
Anthropometrics

Health Biomarkers

Microbiota…..

Markers of the 
Response to a 

Probiotic



Mapping the variations of the Human Microbiota & Diets : THDMI 

2019 2020 2021 2022

With Rob Knight & Daniel McDonald groups

• Map diets & microbiome accros different
countries by 

• Collecting 2500-3000 stool samples
• Collecting DIET through FFQ
• Sequencing 16S & whole DNA 
• 5 countries
• Offering citizen scientists

Launch
World Microbiome Day 

2019, June
World Microbiome Day 

2021, June 27th

Thdmi.org

@DanoneResearch



A precision approach will prepare the future 



Which probiotic works for me  & 
my microbiota ? 



Veiga, P., Suez, J., Derrien, M. et al. . Nat Microbiol 5, 878–880 (2020).



• A precision approach to probiotics has the potential to

• make probiotic research more convincing & more efficient

• help in preparing the future of precision probiotics

Conclusions



THANK YOU 
FOR YOUR ATTENTION


