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Histolre naturelle

Déséquilibre microbiote intestinal

Rupture effet barriere

Porteur asymplomatbgue
Souche NON
toxinogéne

Porteur asymplomatique Souche E;Im <j

Souche loxinogéne
Reponse Igi anti-toxine &

Guérison
Réponse lg&
anti-loxine A

Recidives

Age > 65 ans, comorbidités
Antibiothérapie(s)
Faible taux Ac anti-toxines
IPP?

Age > 65 ans
Sévérité du ler épisode
Antibiothérapie(s)
Faible taux Ac anti-toxines
IPP?

Complications

D'aprés Barbut, Le Monnier et Eckert, Reanimation 2011 ; Kyne L. et al., NEJM 2000 ; Kyne L. et al., Lancet 2001 ; Loo V, NEJM 2011



Host and Pathogen Factors for Clostridium
difficile Infection and Colonization

Etude prospective multicentrique Canada/Québec, n = 4 143 adultes (1 prélevement/semaine)

1.0+
0o Health care—associated C. difficile infection
0.8 — Health care-associated C. difficile colonization

Cumulative Probability

Days since Admission

No. of Patients 3959 1723 592 274 148

E 17¢s INI, Lille, du 7 au 9 juin 2016 Loo VG et al. N Engl J Med 2011 4




Host and Pathogen Factors for Clostridium

difficile Infection and Colonization

Variable

Age — per increase of 1 yr
Score on Charlson comorbidity index — per unit
Male sex vs. female sex
Hospitalization before current admission
Never or >12 mo before
2-12 mo before
<2 mo before

Colonization with C. difficile =3 days before health care-
associated infection

Use of nasogastric tubef
Medication usef
Antibiotic
Chemotherapy
Proton-pump inhibitor
H, blocker
Glucocorticoid
NSAID
Serologic analysis
Positive for antibody against toxin A vs. negative

Positive for antibody against toxin B vs. negative

g 17¢s INI, Lille, du 7 au 9 juin 2016

Odds Ratio (95% Cl)

Health Care—Associated
C. difficile Infection

1.02 (1.00-1.04)
1.01 (0.93-1.10)
0.98 (0.64-1.49)

Reference
1.25 (0.76-2.07)
1.61 (0.94-2.75)
1.32 (0.57-3.02)

1.28 (0.56-2.92)

5.25 (2.15-12.82)
1.33 (0.49-3.65)
2.64 (1.71-4.09)
0.98 (0.55-1.73)
0.97 (0.48-1.97)
0.85 (0.55-1.30)

0.72 (0.41-1.29)
1.27 (0.80-2.02)

Loo VG et al. N Engl J Med 2011

Health Care—Associated
C. difficile Colonization

1.00 (0.99-1.02)
1.02 (0.95-1.10)
1.11 (0.75-1.64)

Reference
1.19 (0.74-1.90)
2.18 (1.31-3.61)

NA

0.81 (0.37-1.73)

1.04 (0.61-1.78)
2.37 (1.09-5.14)
1.71 (1.15-2.53)
2.14 (1.24-3.70)
1.33 (0.72-2.45)
1.21 (0.79-1.84)

1.02 (0.62-1.67)
1.75 (1.15-2.66)



Host and Pathogen Factors for Clostridium

difficile Infection and Colonization

Variable

Age — per increase of 1 yr
Score on Charlson comorbidity index — per unit
Male sex vs. female sex
Hospitalization before current admission
Never or >12 mo before

2-12 mo before

<2 mo before

Colonization with C. dﬁﬂ-‘icife =3 days before health care—
associated infection

Use of nasogastric tubef

Medication usef
Antibiotic
Chemotherapy
Proton-pump inhibitor

H, blocker

Glucocorticoid
NSAID
Serologic analysis

Positive for antibody against toxin A vs. negative

Positive for antibody against toxin B vs. negative
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Odds Ratio (95% Cl)

Health Care—Associated
C. difficile Infection

1.02 (1.00-1.04)
1.01 (0.93-1.10)
0.98 (0.64-1.49)

Reference
1.25 (0.76-2.07)
1.61 (0.94-2.75)
1.32 (0.57-3.02)

1.28 (0.56-2.92)

5.25 (2.15-12.82)
1.33 (0.49-3.65)
2.64 (1.71-4.09)
0.98 (0.55-1.73)
0.97 (0.48-1.97)
0.85 (0.55-1.30)

0.72 (0.41-1.29)
1.27 (0.80-2.02)

Loo VG et al. N Engl J Med 2011

Health Care—Associated
C. difficile Colonization

1.00 (0.99-1.02)
1.02 (0.95-1.10)
1.11 (0.75-1.64)

Reference
1.19 (0.74-1.90)

2.18 (1.31-3.61)

NA

0.81 (0.37-1.73)

1.04 (0.61-1.78)
2.37 (1.09-5.14)
1.71 (1.15-2.53)

2.14 (1.24-3.70)

1.33 (0.72-2.45)
1.21 (0.79-1.84)

1.02 (0.62-1.67)

1.75 (1.15-2.66)




Host and Pathogen Factors for Clostridium

difficile Infection and Colonization

Variable

Age — per increase of 1 yr

Odds Ratio (95% Cl)

Health Care—Associated
C. difficile Infection

Score on Charlson comorbidity index — per unit
Male sex vs. female sex
Hospitalization before current admission

Never or >12 mo before

2-12 mo before

<2 mo before

Colonization with C. difficile =3 days before health care-
associated infection

Use of nasogastric tubef

1.02 (1.00-1.04)

1.01 (0.93-1.10)
0.98 (0.64-1.49)

Reference
1.25 (0.76-2.07)
1.61 (0.94-2.75)
1.32 (0.57-3.02)

1.28 (0.56-2.92)

Medicati ;
Antibiotic 5.25 (2.15-12.32)
Chemotherapy 1.33 (0.49-3.65)
Proton-pump inhibitor 2.64 (1.71-4.09)
H, blocker 0.98 (0.55-1.73)
Glucocorticoid 0.97 (0.48-1.97)
NSAID 0.85 (0.55-1.30)

Serologic analysis
Positive for antibody against toxin A vs. negative

Positive for antibody against toxin B vs. negative
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0.72 (0.41-1.29)
1.27 (0.80-2.02)

Loo VG et al. N Engl J Med 2011

Health Care—Associated
C. difficile Colonization

1.00 (0.99-1.02)
1.02 (0.95-1.10)
1.11 (0.75-1.64)

Reference
1.19 (0.74-1.90)
2.18 (1.31-3.61)

NA

0.81 (0.37-1.73)

1.04 (0.61-1.78)
2.37 (1.09-5.14)
1.71 (1.15-2.53)
2.14 (1.24-3.70)
1.33 (0.72-2.45)
1.21 (0.79-1.84)

1.02 (0.62-1.67)
1.75 (1.15-2.66)



Facteurs de risque d’ICD

280-
Age °

1 Ag o 3604 _m <17y ;

—a— 1864 yr 4
200 - —8— =65yr

—Je— Total
180— ot

160-
140-
120-
100-
80
60—
40~

Annual Incidence per 100,000

20
0

| | | | | | | | | | |

> NP o H P N P > & O
O N O 9 O N S O

KX USC IR JICIIC I A A A s

Figure 1. Annual Incidence (per 100,000 Population) of C. difficile Infection
in Sherbrooke, Quebec, 1991-2003.
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Facteurs de risque d’ICD

2. Antibiotiques

E 17¢s INI, Lille, du 7 au 9 juin 2016

Class

Clindamycin
Ampicillin
Amaxicillin
Cephalosporins
Fluoroquinolones
Other penicillins
Sulfonamides
Trimethoprim

Trimethoprim-
sulfamethoxazole

Macrolides

Association with
C. difficile Infection
Very common
Very common
Very common
Very common
Very common
Somewhat common
Somewhat common

Somewhat common

Somewhat common

Somewhat common

Leffler DA et al. N Engl J Med 2015




Cumulative Antibiotic Exposures Over Time and
the Risk of Clostridium difficile Infection

Vanessa Stevens,'34 Ghinwa Dumyati2 Lynn S. Fine,2 Susan G. Fisher,® and Edwin van Wijngaarden?

CDI positive CDI negative Adjusted hazard ratio’
Class—any during hospitalization® n (%) n (%) (95% Cl)
Aminoglycosides 22 (9) 837 (8) 0.9 (.3, 3.0)
Cephalosporins
First- and second-generation 94 (39) 3883 (39) 24101.4, 4.1)
Third- and fourth-generation 74 (31) 1627 (15) 3.11(1.9, 6.2)
Clindamycin 34 (14) 876 (9) 1.9 (.8, 4.4)
Macrolides 48 (20) 1266 (13) 1.5 (.7, 3.1)
Metronidazole 37 (15) 981 (10) 0.3 (.1, 0.9
Penicillins 30 (12) 993 (10) 1.9 (.9, 4.0)
B-Lactamase inhibitor combinations 120 (60) 3013 (30) 2.3 (1.5, 3.5)
Quinolones 132 (65) 3471 (35) 4.01(2.7, 5.9)
Sulfas 33 (14) 1168 (12) 1.9(1.1, 3.4)
Vancomycin 120 (50) 2741 (28) 26 (1.7, 4.0)

oo I L . 10
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Cumulative Antibiotic Exposures Over Time and
the Risk of Clostridium difficile Infection

Vanessa Stevens,'34 Ghinwa Dumyati2 Lynn S. Fine,2 Susan G. Fisher,® and Edwin van Wijngaarden?

CDI positive CDI negative  Adjusted hazard ratio
n (%]} n (%) (95% Cl)
Defined daily doses®, median (IQR] 14.8 (21.2) 7.2(12.3) —
<3.0 18 (7) 15602 (15) Ref
3.0t0 7.79 49 (20} 3702 (37) 1.2 (.7, 2.1
7.80t021.0 89 (37) 2952 (30) 2.8 (1.7, 4.6)
=21.0 85 (35) 1757 (18) 5.3 (3.1, 9.0)
Antibiotic days, median {IEIFI:If 14.0 (23.0) 7.0 (9.0) —_
<4 22 (9) 2208 (22) Ref
4t07 41 (17) 3071 (31) 1.4 (.8, 2.4)
8to18 87 (36) 3097 (31) 3.0(1.9, 50
=>18 91 (38) 1637 (16) 7.8 (4.6, 13.4)
Number of antibiotics, median (IQR)f 3.0 (4.0) 2.0 (2.0) —
1 31 (13) 3744 (38) Ref
2 B4 (22) 2507 (25) 2.5 (1.6, 4.0)
Jord 70 (29) 2505 (25) 33(2.2 56.2)
86 (36) 1157 (12) 96 (6.1, 15.1)

b or more
17¢s INI, Lille, du 7 au 9 juin 2016
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Successful combat of an outbreak due to Clostridium difficile PCR

ribotype 027 and recognition of specific risk factors

S. B. Debast', N. Vaessen?, A. Choudryl, E. A. ). Wiegers-Ligtvoets, R. ). van den Berg2 and E. ). I(uiiper2
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Successful combat of an outbreak due to Clostridium difficile PCR

ribotype 027 and recognition of specific risk factors

S. B. Debast', N. Vaessen?, A. Choudryz, E. A. ). Wiegers-Ligtvoet3, R. ). van den Berg2 and E. ). Kuiiper2
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FIG. 1. Risk for development of Jostridium difficile infection (CDI),
stratified by cephalosporin (CE) and fluoroquinolone (FQ) therapy
within the preceding 3 months.

Proportion des ICD attribuables aux céphalosporines, 56%; aux quinolones, 33%

oo I L . 13
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Bed Occupancy Rates and Hospital-Acquired Clostridium

difficile Infection: A Cohort Study

Lauren C. Ahyow, MBChB, MPH, MFPH;' Paul C. Lambert, PhD;** David R. Jenkins, MBBS, MSc, FRCPath;*
Keith R. Neal, FRCP, FFPHM, DM;* Martin Tobin, PhD, FFPH>*’

TABLE 4. Adjusted Hazard Ratios (HRs) for Clostrid-
ium difficile Infection Comparing Bed Occupancy

Level of bed occupancy (%) Adjusted HR (95% CI)

0-69.9 (1)

70-79.9 1.30 (0.95-1.76)
80-89.9 1.56 (1.18-2.04)
90-99.9 1.52 (1.16-1.98)
100 1.55 (1.19-2.01)

nOoTE. HR adjusted for ward clustering {similarities be-
tween patients on the same ward), age, antibiotic policy
period, and ward type. Cl, confidence interval.

E 17%% INI, Lille, du 7 au 9 uin 2016 Ahyow LC et al. Infect Control Hosp Epidemiol 2013 14




Récidives

« Larécidive d’ICD est banale: 25% des cas dans les 30 jours suivant
le traitement dans les essais cliniques (moins dans la ‘vraie vie’ ?)

e Larécidive semble étre liée a une association de :
— Echec de rétablissement du microbiote intestinal
— Persistance intra-luminale de spores de C. difficile

— Réponse immunitaire défaillante de I'hGte a I'organisme infectieux
et/ou a ses toxines

E 17¢s INI, Lille, du 7 au 9 juin 2016




Facteurs de risque de recidive d’'ICD

Patient | g

F Episode d’ICD récent 'Y
) \ (<3 mois) )
/\- Comorbidités
Immunité \
- Faible Ac antiTox

_ Autre immunodépression '
Patients a risque accru de
récidive d’ICD /—-—_\
' ' Hospitalisation
\ prolongée

S

Antibiothérapie ‘autre’

N

Traitements recus
au décours du ler épisode

Séjour en réanimation

-

Environnement

Gravité de I'ICD initiale
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La spirale des récurrences

80

~63%

Recurrence rate (%)
Y )]
? 9

X
T

Initial First Second
episode recurrence recurrence

FIG. 1. Frequency of recurrent Clostridium difficile infection (CDI)

following an initial episode and first and second recurrence
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L’importance de I'immunité humorale

100
For a level <1.29
the OR = 48
. (95% CI, 3.5-663)
-3
o
o
‘E 50 -
-
D
k)
(4

K3
w
I

<(.48 0.48-0.73 0.74-1.28
Serum IgG anti-toxin A at day 12

>1.28
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Récidives : rechute ou ré-infection ?

Larecidive n’est pas un probleme
secondaire a une resistance aux
antibiotiques:

_ Tests in vitro
Z _ Réponse clinique préservée au

traitement antérieur
Acquisition d’'une nouvelle

Persistance sous forme de
spores de la souche initiale
souche.

Bauer et al. Clin Microbiol Infect 2009; 15:1067-79

g 17¢s INI, Lille, du 7 au 9 juin 2016




Decreased Diversity of the Fecal

Microbiome in Recurrent Clostridium
difficile—Associated Diarrhea

Ju Young Chang,'# Dionysios A. Antonopoulos,'® Apoorv Kalra,?
Adriano Tonelli? Walid T. Khalife,2 Thomas M. Schmidt,' and
Vincent B. Young'**=

120
=== Control
100
— 95%ci
o 804 — RCD
=
8 . 95%ci
S 60
E = NonCDAD
a 40 — 95%ci
20| g —— ICD
95%ci
01

T T T T T
0 100 200 300 400 500 600
Clones, no.

En comparaison avec le groupe contréle et un premier épisode d’ICD, les patients ayant une ICD
récidivante ont une diminution significative de la diversité des espéces du microbiote intestinal.

E 17%% INI, Lille, du 7 au 9 uin 2016 Young Chang J et al. J Infect Dis 2008




Risk Factors for Recurrence, Complications and Mortality
in Clostridium difficile Infection: A Systematic Review

Claire Nour Abou Chakra, Jacques Pepin, Stephanie Sirard, Louis Valiquette*

A Additional yr (Pépin 2006) — 1 HR = 1,013 (1.004-1.021)
Additional yr (Freedberg 2013) {1 HR = 1.02 (1.01-1.03)
Additional yr (McFarland 1999) | ® OR = 1.04 (1.01-1.08)
Additional decade (Eyre 2012) H{ HH RR = 1.16 (1.07-1.26)

Additional decade (Lavergne 2013) —— HR = 2.26 (1.58-3.2)
10-yrs older with interaction* (Eyre 2012) 4 +—+— RR = 1.57 (1.23-2.0)
> 65 yrs (Kim 2010) 4 —+ : OR =1.32 (1.14-3.87)
2 65 yrs (Pépin 2006) { ——+— HR = 1.75 (1.1-2.7)
= 65 yrs (Pépin 2005) — | 0 | HR = 1,92 (1,07-3.43)
> 65 yrs (Kyne 2001) : i ,  OR=10,42 (1.79-60.5)
> 80 yrs (Linsky 2010) 4 ———+— HR = 1.86 (1.15-3.01)
1' o I1|u | " ' OR/HR/RR (95% CI)

Forest plots of associations of age, antibiotic use and PPls with recurrence of CDI.

es i i 21
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Risk Factors for Recurrence, Complications and Mortality
in Clostridium difficile Infection: A Systematic Review

Claire Nour Abou Chakra, Jacques Pepin, Stephanie Sirard, Louis Valiquette*

B‘ Previous ceftazidime

(Baver 2011) T i | OR = 2,48 (1.06-5,81)
Previous fluoroguinolones | | . : OR = 2.5 (1.15.7)
(Cadena 2010)
Non CDI Abx after CDI | OR =1.57 (1.03-2.39)
(Petrella 2012) 1 ¥
Non-CDI Abx after CDI | HR = 1.7 (1.11- 2.64)
(Linsky2010) |+
Non-CDI antimicrobials during | , . , OR = 2.80 (1.44-5.47)
or after CDI tx (Drekonja 2011) ' ) '
Nb of non-CDI Abx after | : , OR = 2,97 (1.11-7.93)
CDI (Fekety 1997)
Mon-CDI antimicrobials® after _ : : : OR = 3.02 (1.66-5.52)
CDI tx (Drekonja 2011)
Additional Abx after OR = 5.0 (1.02-24.42)

CDI (Kyne 2001) ' ' '

T 1
] 10 OR/HR (95% CI)

Forest plots of associations of age, antibiotic use and PPls with recurrence of CDI.

oo I . 22
g 17%% INI, Lille, du 7 au 9 uin 2016 Abou Chakra CN et al. PLoS One 2014




Risk Factors for Recurrence, Complications and Mortality
in Clostridium difficile Infection: A Systematic Review

Claire Nour Abou Chakra, Jacques Pepin, Stephanie Sirard, Louis Valiquette*

¢ Concurrent use with CDI | e _
treatment (Linsky 2010) HR =1.42 (1.1 - 1.83)
col trggrnﬁ::teﬂ:aumsg;lm 1 ! ’ ‘ OR =3.48(1.64-7.69)
=1 “;:‘ggf;lﬁ“;%‘g; — : : OR = 18.18 (2.05 - 161.38)
4 " """ " 'OR/R (95% CI)

Forest plots of associations of age, antibiotic use and PPls with recurrence of CDI.

E 17¢s INI, Lille, du 7 au 9 juin 2016
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Prospective Derivation and Validation of a Clinical Prediction Rule for

Recurrent Clostridium difficile Infection

MARY Y. HU,* KIANOOSH KATCHAR,* LORRAINE KYNE,* SEEMA MARQOO,* SANJEEV TUMMALA *
VALLEY DREISBACH,* HUA XU,* DANIEL A. LEFFLER,* and CIARAN P. KELLY*

Table 2. Predictors of Recument C difficile Infection in the
Dervation Cohort
Vanable B coefficient OR O5% Cl Points
Aga =65 y 1.81 612 1.03-36.58 1
Hom index severs or 2.26 955 1.19-7T8.68 1
fulminant
ddditional antiiotic uss 231 10,03 1.47-68.26 1
Recurrence
Predicted (denvation Ohbserved (validation
cohort) (n = 44) cohort) {n = 84]
Score n % n &
0 /7 1] 0,/9 LN
i 5/15 333 6,36 16.7
2 10/14 Ti.4 516 31.3
3 T/8 B7r.5 273 BE. T

g 17¢s INI, Lille, du 7 au 9 juin 2016

A 10-
0.8—
> 06—
=
W 04—
e — Derivation cohort
0.2- / AUC = .83
d - - Validation cohort
K4 ALUC = .80
o) = | I | I |
0.2 0.4 06 0.8 10
1- Specificity
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Hu MY et al. Gastroenterology 2009




Treatment of First Recurrence of Clostridium
difficile Infection: Fidaxomicin Versus
Vancomycin

Oliver A. Cornely,! Mark A. Miller? Thomas J. Louie,* Derrick W. Crook,>® and Sherwood L. Gorbach™®

— Aged =85 years
Aged 265 years

Proportion of Patients With No Recurrence

Day of Follow-Up

g 17¢s INI, Lille, du 7 au 9 juin 2016
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Conclusions

FDR hétérogenes selon I’étape (colonisation => ICD => recidive)

Deux FDR non modifiables puissants pour ICD & récidive
— Age (seuil 65 ans)

— Comorbidités

FDR modifiables

— Antibiothérapie avec effet dose & classe (céphalos/quinolones)

— Possiblement les IPP

Scores predictifs de récidive pour affiner les choix de traitement ?

E 17¢s INI, Lille, du 7 au 9 juin 2016




Merci de votre attention !
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http://cmoisasa.centerblog.net/25-chiasse-
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