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Le microbiote digestif

Les microbiotes:

de I'ordre de 10» bactéries pour 102 cellules
Cutané, pulmonaire, vaginal, digestif, cérébral.......

Shot-gun sequencing

Métagenomique

Meétatranscriptomique

ADN
ARNSs
Protéines

meétabolites

Protéomique

Métabolomique




Influence des facteurs environnementaux

) &

Antibiotiques

Infections



Taxonomie bactérienne
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Trois phyla majeurs
oy '

Epsilonproteobacteria (2, 1, 0)
Fusobacteria (9, 1, 0)

ctlnobacterla I

(10, 4. 4)
Botaproteobactena

(32,5.2)
/’/,Gam/map oteobacteria
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Bacteroidetes
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Ver ucomicrobia

\ (76,1, 0)

Deltaproteobacteria
(24, 4,2)
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\\ y _-_— R Unclassified, near
\ T \'\_‘ Cyanaobacteria (3, 1, 1)

» Firmicutes

0.10

Phylum ; classe; ordre; famille; genre; espece; sous espece



L'alimentation influence le microbiote

Western European children eating Village of rural Africa (Burkina Faso) in
the diet and living in an environment an environment that still resembles that
typical of the developed world of Neolithic subsistence farmers
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L'alimentation influence la composition du microbiote

Western European children Village of rural Africa (Burkina Faso)

EU Alistipes Bacteroidetes
v BF = Prevotella

W Acetitomaculum

] Bacteroidetes

: Xylanibacter
¥ Faecalibacterium

. ® Acetitomaculum
S Rosebarts Firmicutes ) o
® Faecalibacterium | Firmicutes

Subdeligranulum %
Others Subdoligranulum
Others

Le microbiote est capable de modifier sa capacité a produire des calories a partier des
polysaccharides alimentaires en fonction de la richesse de 'alimentation

optimisation de la survie des individus

De Filippo et al, PNAS 2010



Chaque individu sain est difféerent mais stable

Species diversity profiling
of the dominant fecal microbiota of adults

Profil chez un méme individu
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Stabilite sur 2 ans
The faecal microbiota of adults is specific of individuals The dominant human faecal microbiota is stable



La microflore fécale est résiliente

Ery. 500mg/day for 4 days
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Effet de I'erythromycine sur diversité d’ espéces dominantes

De la Cochetiere et al. JCM 2005



Résilience, mais pas indéfinie

Stable state A

Adolescence and adulthood Old age

n perturbations
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Dysbiose et maladie

déséquilibre dans la relation symbiotique du
microbiote a I'hGte




Comment restaurer un microbiote sain ?

A flourishing Devastation Left alone, weed-like
gut ecosystam by antibiotics specles run wild
. 3 _Of,.' oY IS

Bypass the weeds? '4 ;

Il U

Probilotics Prebiotics

Restored ecosystem

Lozupone et al, Nature 2012



Historique de la TMF

4eme . Ge Hong (traitement TIAC et diarrhée sévere)

16eme s : Li Shizhenet et la “yellow dragon soup”

(suspension de selles fraiches, selles deshydratées ou selles
d’enfants pour le traitement d’infections digestives)

17eme S: médecine vétérinaire (transfaunation: transfert de selles d’un
cheval sain a un cheval soufrant de diarrhée chronique)

1919: Felix Herelle utilise la phagothérapie pour traiter la dysentérie

1958: Eiseman B. et al. (4 pts avec CPM traités par lavements de selles)

Autres voies d’administrations
1991: SNG (Aas, Gessert, Bakken)
1998: Gastroscopie et colonoscopie (Lund-T@nnesen)
2010: Lavements auto-administrés (Silverman, Davis, Pillai)




e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JANUARY 31, 2013 VOL. 368 NO.5

Duodenal Infusion of Donor Feces for Recurrent

Clostridium difficile
Els van Nood, M.D., Anne Vrieze, M.D., Max Nieuwdorp, M.D., Ph.D., Susana Fuentes, Ph.D.,
P<0.001
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Figure 2. Rates of Cure without Relapse for Recurrent Clostridium difficile
Infection.
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Transplantation de microbiote fécal
(TMF)
dans le cadre du soin

Infection a Clostridium difficile récidivante

- Plusieurs milliers de cas par an en France

- Incidence en augmentation

- Traitement antibiotique peu efficace dans les formes récidivantes



Le receveur
3° récidive de CPM

TMF
Vancomycine 125-500 mg x 4/j (per os) Arrét antibiotique m

| | |

|4 > 4 jours >4 0-72 h g >

Modalites de transplantation




e donneur sain

Préparation
de la selle

Prélévements
pour
dépistage ]

Tests de

Entretien 1 i dépistage Entretien 2 surveillance
Questionnaire | Questionnaire post-don
de préselection

'
i
court i Fécalotheque
i
i

+—— < 21 jours ——»l4+——— < 6 heures —

Annexe 1 — Liste des agents infectieux a dépister chez les donneurs
Toute dérogation & cette liste devra impérativement Etre justifiée.
[ e scirs
Coproculture standard et orientée:

! »  Clostridivm difficile
1 = | jsteria monocylogenes
1

- _ = Vibrio choleras / Vibrio
K] N
£ Treponema pailidum parahemolyticus
S | = Salmonelfa
a | = Shigella
| = Bactéries multirésistantes aux
| antibiotiques
| =  Campylobacter sp
= = =
= Virus _de limmunodeficience ; +  Adnovirus
humaine [(HIV)® ! . Astrovirus
. 'E-:I?EVT}-Iymphotroplque humain : . C_ali:iviru_s {norovi_rus,_sapov@rus}
= Virus des hépatites B et C (HVE2 - . E:Ehuﬂnawrus (entérovinus, Virus
. WCylgrz'r}iégalovims (CMV)Ivius | ¢ Rofavirus
Epstein-Barr (EBV)® ' *  Vinus des hépatites A et E
| »  Strongyloides stercoralis
- = Strongyloides stercoralis | »  Cryptosporidium sp.
= »  Toxoplasma gondiF | »  Cyclospora sp.
g = Trichinella sp. . »  Enfamoeba histolytica
o = Amibiase | »  Giardia infestinalis
| »  [sospora sp.
l »  Aicrosporidies

“Les virus sont recherchés dans les selles a l'aide de tests de biclogie moléculaire par PCR
*Charge virale (PCR) en plus de |a sérologie
Uniquement pour varifier 'absence de séro-discordance avec le recsveur

ANSM




Méthodologie

50-150 g de selles
Dilution et Homogénéisation dans NaCl 0.9%

Filtration

Volume final : 200-500 ml
Congélation

Administration :
— Sonde naso-duodénale

— Coloscopie
— Lavement
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Mild to moderate COH Severe CDH Severe, complicated COI
Metronidazole, 500 mg by mouth, 3 times daily, Vancomycin, 125 mg by mowth, 4 times daily, Vancomycin, 125-500 mg by mouth,
for 10-14 days for 10-14 days 4 times dailyd
— If significant risk of recurrence, and,'or
Vancomycin, 125 mg by mouth, 4 times daily, Vancomycin, 125 mg by mowth, 4 times daily, Vancomycin, per rectum {500 myg in 500 mL
for 10-14 days if intolerance, contraindication, for 10-14 days saline as enema), 4 times daily
or kack of responset to metronidazole o and
I significant risk of recurrence, Fidaxomicin, 200 mg by mouth, twice daily, Metronidazole, 500 mg intravenously every
Vancomycin, 125 mg by mouth, 4 times daily, for 10 days® aby y 2 hours -~
for 10-14 days
and
or - B
Consider ur ical consult
Fidaxomicin, 200 mg by mouth, twice daily, gent surg
fior 10 days* [ !
1
l i
1
i
Stop therapy and evaluate for !
clinical sigre of recurrence® !
No need for "test of cure” |
! |
R e oresent? Mo | Continue to monitor clinically !
present: for signs of recurrence !
[ Yes |
! ! ;
Recurrence of uncomplicated COI Recurrence of sewere, complicated CDI |
1
| i
! ¥ .
First recurrence of uncomplicated COI Twid or more recurrences of .| Empert consultation for fecal
Repeat initial therapy uncomplicated COH microbiota transplantation
o Vancomycin oral taper ¥
Fidaxomicin, 200 mg by mouth, LG E E I
twice daily. for 10 then 125 mg every 8 hrs X 1 wi, 1
e daily, == then 125 mg every 12 hrs X 1w, :
1 then 125 mg every 24 hrs X 1 wik, !
| then 125 mg every 48 hrs X 1 wk, !
| then 125 mg every 72 hrs X 1 wk) !
1 1
i o i
! Fidaxomicin, 200 mg by mouth, !
! twice daily, for 10 days® !
1 1

A la 3° récidive proposer une transplantation de microbiote fécal




Pourcentage (%)

Efficacité de la TMF
Dans notre équipe

100%
920%
80%
70%
60%

50% m Efficacité

m Rechute post TMF

40%
30%
20%

10%

0%
<80 ans (n=6) >80 ans (n=9) Total (n=15)



La TMF
Que contient le transplant ?

M Bacteria ™ Colonocytes
¥ Archaea ™ Fungi
¥ Viruses ™ Metabolites, Protists, Other

Bojanava et al. Plos 2016



Efficacy of sterile fecal filtrate for treating
5 patients with Clostridium difficile infection

o
g

90% o
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0%
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1l

Dasnior Patient 4  Patlent 4 Patient 4
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Genus
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Ott et al. Gastroenterology 2017

n Others
Actinobacteria
Verrucomicrobia

B Proleobacteria

m Bacieroidetes

B Firmicutes

A 100% -

Relative adundance

90% o
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70% o
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(+1 week) (+6 weeks)

(day 0) (day 0)

Phylum
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® Others

Verrucomicrobia
Akkermansia muciniphila

Proteobacteria

U Enterobacteriaceae_unclassified
u Halomonas

® Escherichia

Bacteroidetes
B Alistipes
B Bacteroides

Firmicutes

® Clostridiales_unclassified

® | actobacillus

® Clostridium

® Eubacterium

® Ruminococcaceae_undassified

¥ Mogibacteriaceae_unclassified
Lachnospiraceae_unclassified
Streptococcus
Oscillospira

B Gemmiger formicilis

# Ruminococcus

¥ Blautia

= Roseburia

= Dialister

B Faecalibacterium prausnitzii

1919: Félix Herelle:
phagothérapy



Le futur du microbiote
et de la TMF ?

"

L'art de la prophétie est extrémement difficile,
surtout en ce qui concerne l'avenir.

Mark Twain (1835--1910)



Abdominal Obesity Metabolic Syndrome Enterocolils 3 studies

3 studies EnteroVirus Infeclons 1 study
Acquired Immunodeficiency Syndrome 3 Epilepsy 1 study

studies Faay LiVer 3 studies

Acute Gran Versus Host Disease 1 stddgal Impaclon 1 study

Acute Myeloid Leukemia 2 studies FeVer 1 study
Acute--On--Chronic LiVer Failure 1 studyFibrosis 6 studies
Alcohol--Related Disorders 2 studies Food HypersensilVity 1 study
Arthrils, Infeclous 1 study Ganglion Cysts 1 study

Arthrils, Psorialc 1 study Gastroenterils 50 studies
Autoimmune Diseases 2 studies Glucose Metabolism Disorders 7
Bacterial Infeclons 2 studies studies

Basal Ganglia Diseases 1 study Gran Vs Host Disease 3 studies
Biliary Tract Diseases 1 study Gram--PosilVe Bacterial Infeclons
Body Weight 4 studies studies

Bone Diseases 1 study HIV Infeclons 3 studies

Central NerVous System Diseases 6 HepadnaViridae Infeclons 1 study
studies Hepalc Encephalopathy 4 studies
Cholangils, Sclerosing 1 study Hepalc Insufficiency 5 studies
Chronic Inteslnal Pseudoobstruclon 1 Hepalls A 3 studies

study Hepalls B 1 study

Confusion 1 study Homologous Wasing Disease

DNA Virus Infeclons 1 study studies

Diabetes Mellitus 5 studies HypersensilVity 1 study

Diabetes Mellitus, Type 2 3 studies Idiopathic Thrombocytopenic
Dilatalon, Pathologic 1 study Purpura 1 study

Disease Aaributes 2 studies lleils 3 studies

End Stage LiVer Disease 1 study lleus 1 study

Endocrine System Diseases 5 studies

125 Essais cliniques

Source

2

Immune System Diseases 7 studies

Immunologic Deficiency Syndromes

1 study Peanut HypersensilVity 1 study
Insulin  Resistance 4 studies Peritonils 1 study

Irritable  Bowel Syndrome 1 PicornaViridae Infeclons 1 study
studies Primary Sclerosing Cholangils 1 study
LenlVirus  Infeclons 1 study Pseudomonas Infeclons 1 study
Malnutrilon 1 study Psoriasis 1 study

Metabolic  Diseases 11 studies Respiratory Tract Infeclons 1 study
Metabolic Syndrome X 3 studies Retroviridae Infeclons 1 study
MoVement Disorders 1 study SeVere Acute Malnutrilon 1 study
Mullple ~ Sclerosis 1 study Sexually Transmiaed Diseases, Viral 1
Musculoskeletal Diseases 2 study

studies Sinusils 1 study

Nasal ~ Polyps 1 study Skin Diseases, Papulosquamous 1
Neoplasms by Histologic Type 2 study

studies Spondylarthrils 1 study
NeurobehaVioral Manifestalons 1 Staphylococcal  Infeclons 1 study
study Substance--Related Disorders 2 studies
NeurodegeneralVe Diseases 1 SynoVial Cyst 1 study

study Thrombolc Microangiopathies 1 study
Non--alcoholic Faay LiVer Disease Blcer 30 studies

studies Urinary Tract Infeclons 1 study
Nutrilon Disorders 4 studies

Obesity 7 studies

Otorhinolaryngologic Diseases 1

study

Pancrealls 3 studies

Parkinson Disease 1 study

haps://ClinicalTrial.goV  5/09/2018



ACTUNYINIE
SPECIAL PLUS DE 50 ANS

m SPECIAI.

~ DETOX COLON

\ La nouvelle thérapie
/e N N pour vite retrouver
» __sante ctvitalite !

o Découvrez la nouvelle solution
u anti-douleurs quia 10 ans
Y d'avance. P. 6

S

Vg minceur
G Purifiez votre corps et
”/nﬁedeiawl(rpsgsansreglme

*# g ni reprise de poids. P:8

DIGESTION

Comment en finir une fois
pour toutes avec constipation,
ballonnements, spasmes,
diarrhées... P. 10

__ SRR RN
. Déprime, fatigue ?

Révélation sur le célon - notre 2™ cerveau -

et son réle méconnu sur le moral, I'énergie
atlacanta P 12

Prlx Nobel : % & ?'i‘* @

“la mort commence par | . s : ‘%
"1 un colon obstrué”. P.2 I 4 vl &



La TMF: les perspectives

- - -

___________

i Cardiovascular }, ‘ Ny ,”KAppetite disorders e« Anxiety \“,
" disease /) ; W’ || *Parkinsondisease e« Depression |
----------- 3 i | ® Alzheimer disease = Autism :

: ‘| * Neurodegenerative e« Stress E

J I diseases * Addiction |,

e e o e e —— o —

---------------

* Diabetes

# |nsulin resistance

* Low-grade inflammation
= Arthritis
* Allergy
* Eczema

Patrice D. Cani, Nat Review, 2017



Microbiote confere le phénotype

Exemple de l'obésité

Dysbiose

Transfert
microbiote

» Phénotype obése
Sauvage

Sauvage



Peripneral insulin sensiuvity

(Rd, pmol/kg min)

3

3
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o
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La TMF modifie le
syndrome meétabolique

ns

Lean Allogenic gut Autologous gut

controls microbiota infusion microbiota infusion

Vrieze,

Gastroenterology, 2012
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Clinical Infectious Diseases I

Fecal Microbiota Transplantation in Patients With
Blood Disorders Inhibits Gut Colonization With
Antibiotic-Resistant Bacteria: Results of a Prospective,
Single-Center Study

Jaroslaw Bilinski,' Pawel Grzesiowski?® Nikolaj Sorensen,’ Krzysziof Madry,' Jacek Muszynski,” Katarzyna Robak,'
Marta Wroblewska,*® Tomasz Dzieciatkowski,® Grazyna Dulny,’ Jadwiga Dwilewicz-Trojaczek,’ Wieslaw Wiktor-Jedrzejczak,' and Grzegorz W. Basak'

Gut-colonizing:
K.pneumoniae NDM1+ (n = 14),
carbapenem-resistant K. pneumoniae(n = 3),
K. pneumoniae extended-spectrum B-lactamase positive (ESBL+; n = 2),
Escherichia coli ESBL+ (n = 11),
Pseudomonas aeruginosa metallo--lactamase (MBL; n = 2),
carbapenem- resistant P. aeruginosa (n = 2), carbapenem-resistant
Enterobacter cloacae (n = 2), VRE (n = 2),



Impact of Fecal Microbiota Transplantation on Complete
and Partial Antibiotic-Resistant Bacteria (ARB)

All FMTs n = 25
Endpoint Mo. Yo
Effect on all strains of ARB per FMT (complete ARB decolonization)
At 1 month 15/25 60
At 6 months 13/14 03
Effect on at least 1 strain of ARB per FMT (partial ARB decolonization
At 1 month 20/25 80

At 6 months 13/14 a3




Fecal Microbiota Transplantation for Recurrent Clostridium difficile
Infection reduces Recurrent Urinary Tract Infection frequency

Mo, of UTls

Bafore FRT After FMT Bafore Ird CM Afver 3rd CDI

Groupe TMF Groupe controle

Tarig et al. CID 2017



Dysbiose au cours des MIC]
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Dimension 1 (23.71%)

54321012345
A Active IBD

A IBD in remission .
A Healthy subjects Sokol et al. Inflamm Bowel Dis 2009

Morgan, Tickle, Sokol et al. Genome Biology 2012




La TMF dans la RCH

Etude Australienne
Randomiseée contre placébo
85 patients

Faecal microbdota  Placebo Fisk ratio pvalue
transplantation  (r=40) (o5% Cl)
(n=41)

Primary outcome

Sterpid-free clinical remission and 11{I7%) 3(8%) 36 (1-1-11-9) 0071

ENOOECOpEC FRMISsion O FeSponss"

Secondary outcomes
Stercad-free clinical remissiont 1B [44%) B 20%) -2 [1-1-4-5) 0-071

Steroid-fres clinical responsat 22 [54%) 0{23%) 2-4(13-45) 0-004
Steroid-fres endosoopic ramissions 5 {13%) 3{E%) 1-6 {0-4-5-4) 0-48
Steroed-free endosoopic responsey 13 (32%) 4 {10%;) 3-2 (1-1-3-9) 0-01é

*Total Mayo score <2, with all subscores <1, and =1 point reduction from basefine in endoscopy subscore.

t Combined Mayo subscores of =1 for reckal blseding phus stoal frequency. #Decrmse of = 3 points or 250% reduction
from baseline (or both) in comibined Mayo subscores for rectal bleeding phus stool frequency. Sayo endoscopy
subscore 0. Yiayo endoscopy subscore s 1, with =1 point reduction from baseline

Paramsothy et al. Lancet 2017




Effet du donneur

DMC meets
July 2012 April 2013 November 2013 1 June 2014

B U D

50% donor A and 50% donor B Mixture donors A, C, D, E, F All donor B

2 patients in remission 2 patients in remission 5 patients in remission

Both donor B One donor E, one donor F

Moayyedi et al. Gastroenterology 2015



Microbiote et réponse immuno-inflammatoire

Oral dysbiosis
Veillionalla, Atocpium,
Lactobacillus salivarius,
Crypfobacferium curfum,
Selenomaonas fluaggai

Haemophilus, Aggregibacter,
Cardiobacterium, Eikenalia,
Kingella, Neissena, Leptotrichia,
Porphyromonas gingivalis,
Roithia aaria, Capnocytophaga
ochrasa

Gut dysbiosis

Clostridium asparagiforme,
Gordonibacter pamelaoas,

Eggerthella lanta, Lachnospiraceas
bactarium, Bifidobacterium dentium,
Lactobacillus, Ruminococcus lactans

Veillonella, Haemophiius, Klebsiella
pneumonize, Bifidobactarium bifidum,

Sutteralla wadsworthensis,
Megameonas hypermegala

i Genetic
Environmental predisposition
triggers eg., HLA-DR4A,
PADNA, TNF-o
|
Molecular mimcry
Collagen X1, HLA-DA4
/-"' \ Immune
dysregulation
a.3., autnimmune antibodies,
dysregulation of B and
i = | Inflammation / T cell populations
. b FRedudtion of iolerogenic spacies
| ] Te— 1 Increases in pro-inflammatory
spacias: DMARD

: | v -

Y\_‘ Inflammation

Altared mucosal emvironment e.g., TMF-x, IL-1, IL-8,

e.g. high levels of FIOS, bered rede MMPs, CRP
Microbiome of Frmament
RA-affected individual

Production of

immunomodulatory moleculas

e.g., bydogen suliids, homooysteins,

ahemred SCRA production

Comorbidities
Cardiowascular diseasa,

Ireer and metabolic
function, pericdontitis

Rogers Nature Medicine 2017



Microbiote et réponse immuno-inflammatoire

a Eubiosis

@
|

b Dysbiosis

differentiation, proliferation

8
._

I_ BAFF and APRIL
lgA” TSLP IL-33 IL-25 TGFBp TGFB IL-6 IL-1 IL-18
plasma cell : g P JGE 1611 118,
TGFp @ TGFP. RA & TGFB, IL-1, IL-6 @
_ : ---‘\|
IL-10 :
-[ g Dendiritic SN
Immune cell activation, bl s s =
o,
o ;
[ IL-10 Q IL-12 =" ‘ <o)
5 TH1
Macrophage
PNy <-—J

Epithelial

barrier maintence

NK cells @._.> I
( IL-22  Epithelial proliferation
/

IL-22 <——— LTi cell —» IL-17A Neutrophil

7 IL-17F recruitment

Q‘}"", Pathogenic bacteria,

Maynar et al Nature 2012



Fecal microbiota transplantation for patients with steroid-resistant acute
graft-versus-host disease of the gut

Kazuhiko Kakihana,™* Yuki Fujioka,>™* Wataru Suda,*>* Yuho Najima,’ Go Kuwata,® Satoshi Sasajima,” lyo Mimura,®
Hidetoshi Morita,® Daisuke Sugiyama,® Hiroyoshi Nishikawa,® Masahira Hattori,*® Yutaro Hino,' Shuntaro Ikegawa,’
Keita Yamamoto,' Takashi Toya,'® Noriko Doki,” Koichi Koizumi,* Kenya Honda,®™"" and Kazuteru Ohashi' 2016

Etude de faisabilité chez 4 patients allogreffés de CSH avec GVH digestive
1 patient cortico-dépendant, 3 cortico-résistants

- 3 réponses complétes, 1 réponse partielle

- 69% de diminution des corticoides

)] Cass 1 iiil} Casa 3 [}
i day i daydi  dayd B darg3s daredl ! deril i a2
FMT ‘l
PEL
mFEL 100 & -
e 30
FK
Eriari Tt s Bel
Prafiodics  se—
Maals
CAPRVCM CAZ
s —

Fotus Grali  Feces Grah



Lien entre cerveau et tube digestif ?

Une biopsie digestive contient des cellules gliales et des neurones entériques.

Maladies neurologiques, neurodégénératives ou psychiatriques ?



Interactions microbiote cerveau

N Sympalhet!c_.

[ Cingulate cortex
Fornix

Thalamus -

Stria terminalis

Stress and - . ‘
emotions » sl Maml"ary body — Sp|nal
Septum -
Olfactory bulb
Amygdala

Hippocampus -

i

L

Bacterial

e 2% molecules
(fatty acids, GABA,

5-HT precursors)

Afferent nerve
cell of vagus nerve
7 orspinal cord

microbiota - P o

composition 6) ’ E ﬁ‘ a )

Bercik et al. Nature Rev Microbiol 2012



L'immortalité |
TMF d’un jeune a un plus agé

Donor VMNA + Donor's
nt

ot
o

Fraction survived
o
NS

et
o

o
~J
—_—
-
Mo
—
Mo
(4=}

Time (weeks)

| L'espérance de vie augmente de 41%

Smih et al. E-Life 2017



Le futur — voie d’administration

Successful Resolution of Recurrent Clostridium difficile
Infection using Freeze-Dried, Encapsulated Fecal
Microbiota; Pragmatic Cohort Study

Christopher Staley, PhD'+4, Matthew J. Hamilton, PhD4, Byron P. Vaughn, MD?, Carolyn T. Graiziger, BS?, Krista M. Newman, MD?,
Amanda J. Kabage, MS?, Michael J. Sadowsky, PhD*% and Alexander Khoruts, MD23%

The optimized lyophilized preparation satisfied all our preset goals for physicochemical properties,
encapsulation ease, stability at different temperatures, and microbiota viability in vitro and in vivo
(germ-free mice). The capsule treatment was administered to 49 patients. Overall, 43/49 (88%) of
patients achieved a clinical success, defined as no recurrence of CDI over 2 months. Analysis of the
fecal microbiome demonstrated near normalization of the fecal microbial community by 1 month
following FMT treatment. The simplest protocol using the lowest dose (2.1-2.5x10"" bacteria in
2-3 capsules) without any colon purgative performed equally well in terms of clinical outcomes and
microbiota engraftment.

Staley, Am J Gastroenterol, 2017



| es difficultés:

- Fédérer les differents laboratoires de biologie qui feront les examens
- ldentifier des donneurs et qui paiera la biologie necessaire au don ?
- Selles congelées du donneur plus facile a utiliser (JAMA 2016)

- Archivage d’un aliquot apres don (congélateur -80°C)

- RCP ouverte et multi-disciplinaire qui validera les indications



Questions non résolues

« Comment sélectionner un « bon » donneur?
— quel dépistage faire?

— criteres de compatibilité entre donneurs et receveur?

* Quel rythme d’administration ?
- unique ou multiples

- donneur unique ou poollé ? g
- Cohorte

- Effet a long terme?
— Infections

STEE/

— Autres maladies



Innocuité de la TMF ?

Situation proche des débuts
de la transfusion sanguine ou de la greffe d’'organe

JAMA | Original Investigation
Association of Blood Transfusion From Female Donors
With and Without a History of Pregnancy With Mortality
Among Male and Female Transfusion Recipients

Camila Caram-Deelder, MSc; Aukje L. Kreuger, MD: Dorothea Evers, MD; Karen M. K. de Vooght, PhD;
Daan van de Kerkhof, PhD, MD; Otto Visser, PhD, MD; Nathalie C. V. Péquériaux, PhD; Francisca Hudig, PhD, MD;
Jaap Jan Zwaginga, PhD, MD; Johanna G. van der Bom, PhD, MD; Rutger A. Middelburg, PhD



Safety of FMT ?

Similar situation at the beginning of blood transfusion
or solid organ transplantation

JAMA | Original Investigation
Association of Blood Transfusion From Female Donors
With and Without a History of Pregnancy With Mortality
Among Male and Female Transfusion Recipients

Camila Caram-Deelder, M5c; Aukje L. Kreuger, MD; Dorothea Evers, MD; Karen M. K. de Vooght, PhD:
Daan van de Kerkhof, PhD, MD; Otto Visser, PhD, MD; Nathalie C. V. Péquériaux. PhD; Francisca Hudig, PhD, MD:;
Jaap Jan Zwaginga, PhD, MD; Johanna G. van der Bom, PhD, MD; Rutger A. Middelburg, PhD

Among patients who received red blood cell transfusions from an ever-pregnant female donor, compared with a male
donor, was associated with increased all-cause mortality among male recipients but not among female recipients.

JAMA. 2017;318(15):1471-1478.



Les bienfaits de l'ignorance
(Gilbert Garcin)



