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Plan

o 1. Définitions
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Définitions

— * — - * —. . . N . -
i B o Colonisation a C. difficile (CD)
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FIG 1 C. difficidle calonization werius C difficile infection, CO, Clastridiurm difficile infection. E + C D + pas aUtreS D
Crobach MJT. Clin Microbiol Rev. 2018 Mar 14;31(2). + CD
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* Réponse clinigue au traitement

0 | fréquence des selles, amélioration de la consistance des
selles, absence d'apparition de criteres de gravité a 72h

o Récidives

— Réapparition d’'une ICD < 8 semaines _—, Tjpet
— Rechute (méme souche) vs ré-infection (nouvelle souche) “‘ Type S

« Récidives multiples W™ e
— >1 récidive
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« 2. Impact du microbiote sur I'lCD
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Impact du microbiote sur I'lCD

Healthy individual Dysbiosis
(disease, inflammation, therapeutic treatment, ...)
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Bacteria . ' B P
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‘\‘. e pH, immune system, nutrients, diet, | |
xenobiotics, urban proctices [ A b

& | |I 1%

Bacteriol metabolism products \ '|. /
(SCFA, amino acids, vitamins, [ {11

1 \ Bacterial metabolism products

S\ B (SCFA, amino acids, vitamins,
|
“]. "'I'H - modified xenobiatics, bile acids, ...), modified xenobiotics, bile acids, ..), \ I | |
- _. taxins, antibacteriol compounds, .. taxins, antibacterial compounds, ... :I-'
F AN
Phage ¢

Gardez a I'esprit que I'lCD survient sur un microbiote intestinal « dysbiotique »

- 20° INI, Lyon du 5 au 7 juin 2019 8



C. difficile et sels biliaires

Mormal microflora
(or treatmiant with FMT|
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Mo laxin
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Mormal colonic epathelium
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C. difficile
spores
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Impact de la colonisation a C. difficile

Phylum

F|r m |'|;:|‘jzl:.-._"
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ACtinobacte

Genus

Control+AB ys.
CDC

Bifidobacterium

Collinsella

Anaerostipes
Blautio
Clastridioides
Enterococcus
Eubacterium
hallii gr.
Roseburiag

Ruminococcus 2

Fusicatenibacter

Ruminococcus
gnavus gr.
Veillonella

Bacteroides

ECCMID 2019 00120 The human gut microbiota

Quinten Ducarmon
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CDC CDl
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-

during colonisation and infection by Clostridioides diﬁicfo




Microbiote selon la colonisation par CD
.

ok
& * &k

Chez les controles la prise

d’ATB a un impact suffisant

permettant de séparer des

Sous-groupes en termes de

Shannon index
(]

composition globale du

microbiote (p=0.035)

Controles CDC CDI

ECCMID 2019 00120 The human gut microbiota during colonisation and infection by Clostridioides difficile.
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Plan

« 3. Impactde I'ICD sur le microbiote
— Impacts des antibiothérapies des ICD sur le microbiote
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Microbiote des ICD

A Sujets sains
—er— 2 phyla majoritaires
4 —wsarnd o Bacteroidetes
E’ -  Firmicutes
&
3 g ICD N
\ de la richesse en espéces
- \ diversité
% \ Bacteroidetes
£ \ de la diversité des Firmicutes
(Proteobacteria J
riCD
Chang JY, et al. J Infect Dis, 2008;197:435-8 @) Aggravation de la \ des phy|a

= O Enrichissement en Proteobacteria 5




Impact de la vancomycine sur le microbiote

Aol lin Vancomycin

Before Adter Before Aftes

e Chez l’'obéese non ICD :
— Réduit la diversité
— N\ du nb de Firmicutes

— /1 Proteobacteria "
— N Ac biliaire I
-
— A Acbiliaires II" :
m - B
- i
EAH EEREEEREEEEER R RARREREEERES S S
EREMR R B R e s BB R RAREEEEE
Coakar g
] Proteobactonia, Bacilli, Clestridiumm clusier X (+ others|
- :'“gt; H [[] Clostridivm clusters IV and Xiva

Vrieze A. et al.Journal of Hepatology 2014 vol. 60 j 824-831
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Alpha Diversity

Fidaxo vs. Vanco modele murin

— ? == = .
| T
1 1
=
0- o-
i i i i i i i i i i i
o 3 3 B 2 18 22 o 3 5 & 12 16
Days post-treatment cessation D&'ﬁl"-& post-treatment cessation

Ajami NJ et al. 2018 Apr 26;62(5). AAC
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Colon E

o T
DawE 7 1o 14 18 o

—  Streptococcus
— | Enterobacter — Lactobacillus
. Bacteroidales -l Enterococcus
| Actinobacteria — Bacillales 15




Activité sporicide in vitro des ttt

La fidaxomicine n’a pas d’ 1o = 1/16x MIC
- e .. . Emm 1/8x MIC
activite sporicide majeure == 1/4x MIC

102

Viable spores ml™'

101

100

NoTx FDX TGC VAN MTZ
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Fidaxomicine inhibe la production de spores

Lax10ty .

E 5 [J Vanco
3 1.0 100 V Rifaximine
o A MTZ
F’ O Placeho
1.0 = 100 ::I
D‘:lﬂlrn T__.?_._. e o H
3' Ii‘! 23 47 ™ 3:5 200 235
ﬁ Time (hour)
e

CID 2012:55 (Suppl 2) e Babakhani et al
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Effet antitoxinique de la fidaxomicine

w‘?*\ & o l 80O w 10° 9 250
¥ @ @ o Toxines libres 1/4x MIC
108 of 200
BO0 m 107 w250
Mo treatment 600
600 4 10° 4200 107 4 150
400
107 150
400 105 o 100
107 4100
200
200 — fcdA mRNA 1054 50
10° 4 50 ssss tcdB mRENA
'!l'.---.
odotd o ) "tre.,, odip* 0
0 10 20 30 0 vt 0 10 20 30 40 50
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Vanco vs. fidaxo humains

o Essai randomisé

ContrOIe Extended-pulsed — —— | o |
. fidaxomicin
» Vanco vs. Fidaxo tap (13 }p_m
and pulsed oy (T
+ Europe y ; :
° > 60 an S Shannon index paired difference between day 0 and day 55

Guery B. Lancet Infect Dis. 2018 Mar;18(3):296-307

10 cp 10 cp
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« 4. Recommandations de prise en charge - focus traitements :
— Place de la fidaxomicine dans les recommandations
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Recommandations ESCMID

o 2009
o Revisee en 2014 L

« Mise au point d’'un
membre de 'ESCMID
Jan 2018|_V

Implications. Metronicazole is mentioned in the ESCMID guidefine as first line theragy, but
we propose that vancomyin arally will become the first choice when antibiot: treatment
for COI is necessary and the severity of the disease difficult to assess, Fidaxamicin & an good

alternative, especially in patients at risk to develop 3 relapse, Vancomycin combinad with

FMT remaens the rimary therapy far multiple recurrent COI . We anticipate that new

miedication that protects the gut micrabiota will be further developed and tested to prevent

COI during antibiotic therapy. Clin Microbiol Infect. 2018 Jan 5. pii

First episode
of non-
severs CDI

Treatment

of first choice

Metronidazole
orally 500mg
TID, 10 days

Treatment of
second choice
*WVancomycin
arally 125mg
QID, 10 days

Treatment

of third choice
*Fidaxommicin

arally Il:ll:lrng
BID, 10 days

MNon-antibiotic treatment

For mild cases; stop inducing
antibiotic and observe clinical
rsponse 48 hours,

Severe
episode of
cnl

Vancomycin
orally 125mg
U0, 10 days

Fidaxamicin
arally 200mg
BID, 10 days

In case of colon perforation orF
severe systemic inflammation
surgery is indicated,

Severe
episode
when oral
treatment is
not possible

Metronidazole
500 mg TID 10
day and oral
vancomycin 500
mg QI0, 10 days

In case of colon perforation or
severe systemic inflammation
abdominal surgery is indicated

First

=* Vancomycin

**Fidaxomicin

FEEUFFERCE orally 125mg arally 200mg

of CDI D, 10 days BID, 10 days

Multiple = * *Eidaxomicin R ancomycin FMT added to antibiotic
recurrences  orally 200mg arally 125mg treatment

of CDI BID, 10 days D, 10 days,

followed by
vancomycin
pulse strategy or
taper strategy
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Recommandations IDSA

Climical Defimibion Supportrva Clinical Data

Recommendad Treatment®

Strength of Recommendation/
Ouality of Evidence

Leukocytosis with a white
bleod ceall count of =15000

Irtial episode,
non-severs

cellsfmL and a serum creat-

nine level =1.5 mg/dL

Initial episode,
sevare’

Leukocytosis with a white
blood cell count of 215000
callsfmL or a serum creat
nine level =1.5 mg/dL

Hypotension or shock, ileus,
meagacolon

Initial episode
fulrmimant

VAN 125 mg gven 4 times daily for 10 days, OR

FDX 200 mg given twice daily for 10 days

Alternate if above agents are unavaillable: metronidazole, B00 mg 3 tmeas
per day by mouth for 10 days

VAN, 125 mg 4 umes par day by mouth for 10 days, OR

FDX 200 mg given twice daily for 10 days

VAN, 500 mg 4 timeas per day by mouth or by nasogastric tube. If ileus,
consider adding rectal insullation of VAN, Intravencusly administered met-
ronidazole (600 mg every B hours) should be admimistered together with
oral or rectal VAN, particularly if ileus 18 present

Strong/High
Strong/High

Weak/High

Strong/High
Strong/High

Strong/Moderate (oral VAN,
Weak/Low (rectal VAN];
Srrong/Moderate lintrave-
nous metromdazole)

First recurrence = VAN 125 mg given 4 umes daily for 10 days if metromdazole was used for Weak/Low
the initial episodse, OR
= |lsa a prolonged tapered and pulsed VAN regimen if a standard reg- Weak/Low
imean was used for the initial episcde (eg, 126 mg 4 times par day for
10-14 days, 2 nmes per day for a week, once per day for a week, and
then every 2 or 3 days for 2-8 weeks), OR
= FDX 200 mg given twice daily for 10 days if VAM was used for the inrtial WeakiModerate
episode
Second or = VAN in a tapered and pulsed regimen, OR Weak/Low
subsegqguent = VAN 125 mg 4 times per day by mouth for 10 days followed by rifaximin Weak/Low
recurrence 400 mg 3 times daily for 20 days, OR
= : Weaks/Low
= Facal microbiota transplantation” Strong/Moderate
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Plan

« 1. Définitions
« 2. Impact du microbiote sur I'lCD

« 4. Recommandations de prise en charge - focus traitements :

~ TMF
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TMF = Des la 2eme recidive (rICD) GFTF 2015

rb Fin de I'épisode d'ICD N*1

4 287 épisode d'1CD

~ Fin de l'episode d'1CD récidvanta N'1

» 28™ épisode d'1CD

ﬁ &9 ¥ Finde I'épisode o ICD multirécidivante riCD N't

,25me dpisode d'1CO

."T‘."J
-1
]

Euwi B semaines




TMF = Succes 80-95% sur rICD

Soins courants si >1 recidive

Donneurs anonymes = familles
Congelees = fraiches

« Suspension = capsules

Grammage de selles

« SiFDR d’échecs nécessité de >1 TMF ?

- 20° INI, Lyon du 5 au 7 juin 2019 25



Valeur predictive du succes de TMF
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ECCMID 2019 00121 F. Farowski
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success Donor

Dosage fécal de I'ac lithocholique
Predicteur de la réponse
VPP 95.2%

Sensibilité 100%
Spécificite 90.9%
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Phagobiote intestinal

e Le Tx de réponse ala TMF est
associé a un haut niveau de
colonisation du receveur par
des Caudovirales ® du donneur

e Surtout si la richesse en
Caudovirales D >R

responder

donof-reciplent coexisted

recipiant axclusive

~

non-responder

5
i
3
F
q
g
5
:
i
3
/
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— Anticorps
— Autres thérapeutiques

= — Comment limiter le nombre d'ICD
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Toxines et Immunité humorale

Symbols: [1, males; 8, females.

Teds L T
e .

kbories K ot ml 2017 Amu, Aev. Microbyol T; 281-357

20

| 1004
104 i

ﬂﬂﬁﬂﬁﬂﬁﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬁﬂﬂ

LSS A SIS SIS SIS I,

n=30 30 n=37 36 n= 35 32 n=34 46
1-19 20 -39 40-59 60-7T9 [rﬂars} n=21 4 280 n=21 4 B8O
Symbols: B, no relapse; B relapses; O, control.
Warny M et al 1994 Infect Immun; 62: 384-389
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L’ immunité de I’hote impacte la clinique

OR ICD 48 si IgG <3

2.5 ] Carriers

2.0-

1.5

Patients without

colonization

1.04
i Patients with
J diarrhea

P=0.06 _ P=0.002 P=0001 __ P=0.005

Y

Serum lgG Antibody
against Toxin A (ELISA units)
C

D.E T Fial T T Cl T
| e o) &
S s &Ee &
o5 AR A \}':" L K
& G{'}‘ k. r;@ e {l? G\@‘ {J"
v Py PP 9
L - Y
& & &
P 3
N o

Kyne L at al NEJA 2000; 342: 390-7 and Lancet 2001; 357: 189-93
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100+ :
& i O Single episoda
ﬁ 1 O Recurrent diarrhoea
Eg ] p=oooa p= 002 p = 0-05
E 5 104 o o RecurrentCDI
g3 1 o o associates with:
s * Low day 3 IgM
=5 1 % ? anti-toxin A;
lE" = 3 OR 9 (95% Cl
§ ’ 1.6-49.4)

1~ * Low serum IgG
g o3 antitoxin A
B _ p = 0-009 p=079 p=019 (<1.29 EU) at
§ = = .

g > day 12; OR 48
gg = (95% CI 3.5-
ge ¢ 663)
¢ . !

5 - 3 9 o
L% 4
0-1-

Toxin A Toxin B Non-toxin 30
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Bezlotoxumab : Ac antl-TcdB

Efficacy
rCDI in 32/200 patients:
7% antibody group; 25%
placebo group (95% ClI, 7-29;
P<0.001)

RR of rCDI significantly lower
in antibody group, 0.23 (95%
Cl, 0.08 to 0.54; P<0.01)
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Recurrence of Infection (%)

MNo. at Risk

Antibody
Placebo

101
99

Placeba

P<0.001 Antibody

10

T T

20

L | T T T 1 T | P

10 40 50 60 70 20 90

Days after Infusion
93 89 85
77 66 62

Figure 1. Time to Recurrence of Clostridium difficile Infection (CDI).

The cumulative percentages of 32 patients with laboratory-documented re-
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Nouvelles approches

° T M F p ré C O C e JAMA. 2015;313(17):1719-1727. doi:101001/jama.2015.3725

Original Investigation

Administration of Spores of Nontoxigenic Clostridium difficile

° C. dlfflClle non tOXInogéneS Strain M3 for Prevention of Recurrent C difficile Infection

A Randomized Clinical Trial

° AC'deS b| I |a| res Passive immunotherapies

* Systemic:
*» Humanised antitoxin mAbs

 Phagothérapie * Polyclonal Vi

* Oral

« Immunothérapie orale passive + 1gAbulin

* Hyperimmune bovine Ig
concentrate

* Mucomilk (polyclonal-antibody
enriched whey protein

concentrate)
- 20es INI, Lyon du 5 au 7 juin 2019 32



Comment limiter le nombre d’ICD

 Le meilleur moyen d’epargner le microbiote
est d’eviter de le dégrader

o Pas d’Atb inutile

« Chélateurs digestifs des ATB
« TMF precoce
« PhagoTransplantation
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"_After du Re IF

Gr I

Groupe Framcais de Transplantation Fécale

Etre Jeune c’est
dans la Téte 48

HOPITAUX UNIVERSITAIRES

PITIE SALPETRIERE
St CHARLES FOIX

Dr Agnes Bellanger
Pr Nathalie Kapel
Dr Pascaline Choinier

Besoin de TMF : alexandre.bleibtreu@aphp.fr
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