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Chronic diseases increased steadily worldwide

Diminution des décés pour infection bactérienne
Amélioration des conditions de vie

Allongement de la durée de vie
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Enterotypes of the human gut microbiome
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Ecology underlying enterotypes should be better understood
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Human microbiomes differ at the level of
gene richness (diversity)

Danish MetaHIT cohort
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Cell Reports

The Gut Microbiota of Rural Papua New Guineans

Composition, D
Processes

iICa

ty Patterns, and Ecolog

IVversi

18)2BqIUOPIOY)

seuowo.iojyasqg
18joBQLOPO
ej|asopnseled
gjjejonaidesed
eyiydojig
wnuajoeqibopy
XeJOAOPIOY
saploisjoeqeled
saploisjoeg
J8)sifelq
sadysily
wnusjoeqenby
ennelg
seuoweuwon
Al WnpLjsoi
ejjeIsauieg
Winl8}oeqojaJe|09seyd
wnusjeqopig
$n22090jdal)so)dad
S| eeagelidsouyoe
wniqodoyy
Snao020UILNY
winlLs}oeqiease
ejjaypebby
winLIa}oeqIoeo|?)
Jajoeqiouny
BAIX WnIpLisolO
AAIX WnipLUIsoo
ENED)]
el[81sqaly
BJjejona.d
wnuejoeqny
S| eeaoeyaLjojadishig
Seuowopnasy
enoe|s
SS wnipisol)
$n22020jAyde}s
ENEN
$Nn22090)d8.)S
wnusjoeqiuoldosd
$N2209048)U3
18)0BQO2II8H
snjroeqojoe]
euoses
S 5 S a z >
s 2 - -
-
SN-ONd ONd-SN
A oljel asuepunqy



Drinking

water
Sanitation treatment Antibiotics

Formula/
Diet Breastfeeding C-section

=il

;] [H/é’} [/‘/J [{}

-




Although they are invisible, the bacteria in your gut are essential
to your health and wellbeing. So what do these hundreds of
trillions of microorganisms do for you?

MAKE
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Microbiote intestinal et maladies humaines

Dysbiose ou certains entérotypes associee a des maladies
ou suspectées d'étre associe
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Higher gut microbiome diversity is associated with improved response to

Published by AAAS

anti-PD-1 immunotherapy in patients with metastatic melanoma
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Compositional differences in the gut microbiome are associated with
responses to anti-PD-1 immunotherapy.
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Abundance of crOTUs within the gut microbiome is predictive of
response to anti-PD-1 immunotherapy
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Import and spread of extended-spectrum B-lactamase-
producing Enterobacteriaceae by international travellers
(COMBAT study): a prospective, multicentre cohort study

Maris S Arcilla*, Jarne M van Hattem*, Manon R Haverkate, Martin C ) Bootsma, Perry J ] van Genderen, Abraham Goorhuis, Martin P Grobusch,
Astrid M Oude Lashof, Nicky Molhoek, Constance Schultsz, Ellen E Stobberingh, Henri A Verbrugh, Menno D de Jong, Damian C Melles, John Penders

Figure 1: Percentages of travellers that acquired B-lactamase-producing Enterobacteriaceae per subregion, according to the United Nations geoscheme



High Rate of Acquisition but Short Duration
of Carriage of Multidrug-Resistant
Enterobacteriaceae After Travel to the Tropics

Etienne Ruppé,'**
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Risk of MRE acquisition
in multivariate analysis

Region visited (P < .001)
B-lactam use during travel

(OR, 4.08; 95% Cl, 1.39-11.97; P = .011)
Diarrhea during travel

(OR, 1.90; 95% Cl, 1.31-2.75; P < .001)
Type of travel

(all-inclusive resorts vs others; P = .033)
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Microbiote et résistome

Antimicrobial Resistance Genes (ARG)
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Putative
impact on host Staph.
health Implant-

associated
BJI

DYSBIOSIS

Antimicrobial

Gut microbiota
therapy*

RESISTANCE 1|

* Large spectrum antibiotics

[ Environment ] followed by definitive
antimicrobial therapy

Dissemination of Resistance
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Dysbiosis

Eubyosis

Post antibiotic-related dybiosis
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Resilience
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Severe Post-Antibiotic Dysbiosis (SPAD)

Eubyosis

Severe post antibiotic-related dybiosis

Irreversible dysbiosis

- Modification of the

gut metabolism
- Major systemic disorders
- Inflammatory diseases

T. Ferry



Impact of a short exposure to levofloxacin on faecal densities and
relative abundance of total and quinolone-resistant Enterobacteriaceae
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Cell

Suez et al., 2018, Cell 174, 1406—1423

Post-Antibiotic Gut Mucosal Microbiome
Reconstitution Is Impaired by Probiotics and
Improved by Autologous FMT
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Suez et al., 2018, Cell 174, 1406—1423

Cell

Post-Antibiotic Gut Mucosal Microbiome

Reconstitution Is Impaired by Probiotics and
Improved by Autologous FMT
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C II Suez et al., 2018, Cell 174, 1406—1423

Post-Antibiotic Gut Mucosal Microbiome
Reconstitution Is Impaired by Probiotics and
Improved by Autologous FMT
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Suez et al., 2018, Cell 174, 1406—1423

Cell

Post-Antibiotic Gut Mucosal Microbiome
Reconstitution Is Impaired by Probiotics and
Improved by Autologous FMT
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B. longum subsp. longum, L. casei subsp. paracasei, L. plantarum and B. longum subsp. infantis.



C II Suez et al., 2018, Cell 174, 1406—1423

Post-Antibiotic Gut Mucosal Microbiome
Reconstitution Is Impaired by Probiotics and
Improved by Autologous FMT
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Interventional Study of Bone and Joint Infections related gut Dysbiosis (OSIRIS study):
first results of a prospective multicenter trial
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AND INFECTIOUS DISEASES

The OSIRIS project is a multicenter interventional study investigating the impact of 62 patients included, 54 evaluable

= Screening of ESBL/Carbapenemase-producing enterobacteriaceae (CPE)/Vancomycin Resistant

antibiotics on clinical condition and gut microbiota in patients with Bl treatment. Enterococci (VRE)/MRSA carriage : stools plating on selective chromogenic media (bioMérieux) 40 males / 22 females
Prosthetic-joint infection: 21

The aim is to analyze relationships between antibiotics and dysbiosis in order to * Species identification : Vitek MS (bioMérieux) o hesis: 14
= Antimicrobial phenotypes confirmation : disk-diffusion method SI?C'SY"‘ esis:
= Clostridium difficile presence : tested by quick test (C. diff quick check complete, Alere) and confirmed Native Bil: 27

by PCR (Xpert C. difficle, Cepheid) :‘;:r: ::;f';n::‘“;::: ‘;’;‘

evaluate the potential of Fecal Microbiota Transfer (FMT) as a strategy to restore the

gut ecosystem. Here, in a first step of the global study, we investigated the

emergence of MDRB and C. difficile in gut microbiota of BJI patients with a

H . C- -I d L ' Hopital de la Cmnx-Rousse HCL - Semoe de Bactériologie — Lyon — France; 2 CHU Nantes, Hotel-Dieu - Service de Maladies Infectieuses et Tropicales — Nantes — France; 2 CHU Bordeaux — Service de Maladies Infectieuses et Tropicales — Bordeaux - France; ¢ GH
ospices Livils ae Lyon p; Croix Saint — Service de Inteme et je — Paris — France; CH Tourcoing, CHRU Lille — Service Universitaire des Maladies Infectieuses et du Voyageur ~ Tourcoing — France; ¢ MaaT Pharma — Lyon — France; ” Intemational Centre for
\ Infectiology Research (CIRI) - Lyon — France #Hopital de la Croix-Rousse, HCL ~ Service Maladie Infectieuses et Tropicales - Lyon — France /
e N ( )
INTRODUCTION STUDY FLOW CHART - METHODS - POPULATION
Bone and joint infections (BJI) often require a prolonged antimicrobial therapy that = Fecal samples from patients treated for BJI were collected along 3 visits: French participative hospitals:
can affect the gut microbiota. Few days of treatment are sufficient to induce - @ - Bordeaux, Pellegrin Hospital
—smzmh—-@—zmu— @ ! "~

dysbiosis, an intestinal disorder characterized by accumulation of microbiota - Lyon, Croix-Rousse Hospital

) o ) . : o - Nantes, Hotel-Dieu

imbalance, host-microbiota crosstalk dysfunction and inflammation. Dysbiosis and ' | I - Paris, Groupe hospitalier Diaconesses Croix Saint-Simon

antibacterial pressure can favor the selection of Multi Drug Resistant Bacteria ' Start of End of Follow up - Centre Hospitalier de Tourcoing, CHRU de Lille

MDRB) and som rial pathogens like ridium difficile.

(MDRB) and some bacterial pathogens like Clostridium difficile A A Studied population and clinical data

* Episodes of cumulative diarrhea (defined as a
minimum of 3 liquid stools per day during 3 days):

- V1:1episode

- V2:11 episodes

- V3:6 episodes

Average term of antimicrobial therapy : 65.5 days

Fig 1: Proportion of fecal carriage of ESBL,

- Quantify the proportion of extended-spectrum beta-lactamase (ESBL) producing Clostridium tfﬁj}"icnle and fegal MRSA_during the Fig 2: A) Acquisition of MDRB among the patients without MDRB at baseline (F(IigNzB: ?:I:T:ﬁ?b(fnr:j::f?: ;Tﬁjnﬁ‘sr;ra:reﬁjlur\gCt:;gt;rl:aof
bacteria after and before treatment treatment of evaluable patients (n = 54) and for who V2 and V3 data were available. B) Proportion of species detected | 2 pa‘tmms ai V1 and/or V2 ’ !
- Evaluate fecal MDRB carriage incidence = The data show a raise of MDRB fecal carriage among the ESBL isolated at V1, V2 and V3 (n=35)
- Evaluate health economy parameters be':zv;:in 1\(/;17aszd \1239 6% - Among MDRB that patients acquire during the antibiotic therapy, the most —)TET;;anutac;l'flcaﬂon data reveal a trend to a higher proportion of
X ) X - . ) A - < A0 I S detected are ESBL (75%, 6/8) .
- Identify the targeted lation with suspicion of infections, experiencin, - ifficile: - Y - i
fy rgeted popu P P e C. difficile: 1.9% —5.6% - The predominant species of ESBL is Escherichia coli (54%), followed by vi med!an at0,71% of GNB
diarrhea events and eligible for MaaT031 microbiotherapy ) Fecal MRSA: 0% —3.7% Enterobacter spp (20%) - V2 median at 100% of GNB )

prolonged antimicrobial therapy. ( \
Overall, the objective will be to restore the patient’s gut microbiota using an RESULTS
\autologous FMT strategy named MaaT031. )
100 L] ——
( STUDY OBJECTIVES ) g " .
o
* Primary: .g 60
-> Evaluate the impact of antibiotic treatment on diarrhea in patients with BJI and % ¢
its correlation to gut microbiota alteration s 4
= Secondary: a‘ 20 N
- Characterize of the gut dysbiosis and its prevalence in patients with BJI and under “ 0 s o
antibiotic treatment {D v

=,

CONCLUSIONS

Our microbiology results indicate a significant acquisition of MDRB after BJI treatment. Qualitative analysis confirm the expected predominance of ESBL bacteria, quantitative analysis indicate an increase of the MDRB portage in the positive
samples between V1 and V2.
- Clinical data are under investigation, first reports show an increased prevalence of diarrhea episodes over the antibiotherapy course.
- Fecal bi rkers and fecal analysis by Next Generation ing are under ir igation

In conclusion, preliminary results of the OSIRIS study clearly indicate the impact of antibiotics treatments on the fecal microbiota ecology. Resistant bacteria may be eradicated or reduced in the colon of the patient using the MaaT031 product
to restore the original microbiota. This microbiotherapy strategy would thus help on the limitation of the dissemination of bacteria such as ESBL positive germs, C. difficile, MRSA or CPE that represent a threat for nosocomial infections as well as
healthcare global management and cost.

Overall, data on bacteria resistances with NGS and biomarkers supports will drive the next development steps of an | mic

py to treat patients under long-term antimicrobial therapy and eradicate MDRB carriage

and dissemination in hospitals and within the community.
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Conclusion

Le microbiote intestinal est associé

— aun (bonne) santé

— a (la survenue de ?) certaines pathologies

— a une meilleure réponse a des traitements curatifs

Le microbiote est impacté au cours d’une antibiothérapie

Les antibiotiques utilisés au cours des IOA ont sans doute un
impact majeur

— Antibiotherapie probabiliste

— Fluoroquinolones

— Combinaisons

— Durée prolongée

Nécessité de mieux comprendre I'impact des antibiotiques au
cours des IOA

Traitement préventif ou curatif de la dysbiose au cours des IOA



