Clostridium difficile 2007
Facteurs de Risque, Diagnostic

clinique, Taltement...
L'agent spécial 027, nouvel ennemi ?

G. Nitznoerg




Epidémiologie

Incidence hospitaliere des ICD : 1 a 10%o0 adm.
15 a 25% des diarrhées post-antibiotiques
959% des colites pseudo-membraneuses (CPM)
1¢re cause de diarrhée infectieuse nosocomiale

Les infections hospitalieres a CD :

= Sont nosocomiales dans > 70% des cas
= Volontiers épidemiques

= Touchent surtout les services a risque

Mortalité attribuable :
= 0,6% a 1,5%

Annexe note dhos/e2/dgs/5¢/2006/335 du 1er sept 06
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Facteurs de risque de Diarrhée a CD

= Increasing age (excluding infancy)
m Severe underlying disease +++

m Surgical and non-surgical gastrointestinal
procedures

m Presence of a nasogastric tube
Recelving anti-ulcer medications (anti H2) ?
Stay on ICU
Long duration of hospital stay
Long duration of antibiotic course
Receiving multiple antibiotics

Barttlett Ann Int Med 2006: 758-764
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Classiquement: Antibiotiques et ICD

~ TOUS LES ATB ont été incriminés
= large spectre
= actifs sur la flore anaérobie dominante
= unhe seule dose est suffisante

Frequent céphalosporines, amoxicilline+acide
clavulanique, clindamycine

Peu frequent macrolides, autres peénicillines, cyclines,
cotrimoxazole

Rarement rifampicine, quinolones, métronidazole

Spencer JAC 1998
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Facteurs de risque d'ICD (GB 1994-2004)

Variable

No. (%)

Total
Incident
Patients

I
Practice-

Matched
Controls

Crude
Rate Ratio
(95% CIl)

Adjusted
Rate Ratio
(95% Cl)

Mo, of cases

1672

84 (5)

16 720

4313 (26)

1.0

1.0

115 (7)
199 (12)

46355 (Z8)
4095 (24)

1.3 (0.9-1.7)
2.6(1.9-3.2)

1.3(0.9-1.7)
2.4 (1.8-3.1)

1274 (76)

Jear (Z2)

18,7 (14.3-22.4)

16.3(12.8 ?[].ﬁTJ

1078 (64)

8709 (50)

1.7 (1.5-1.9)

Previous year

431 (26)

860 (5)

9.4 (8.4-11.8)

ntibiotic exposure in the

revious 90 d

G50 (39)

1789 (10)

5.5 (4.8-8.0)

4.5 (3.9-5.2)

bhreviation: Cl, confidence imtarval.
*Adjusted for all vanables in the table

Dial S et al. JAMA 2005; 294: 2989-95
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Impact de lI'acidité gastrique sur Clostridium difficile?

NON: 1ca4c 2006 - D'apres J. Pépin, communication orale 539

Aprés 1 h d’incubation Apreés 3 h d’incubation
dans du liquide gastrique

M Klebsiella Candida B Spores de Clostridium difficile
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PHYSIOPATHOLOGIE

ANTIBIOTIQUE

l

Rupture de I'effet barriere

l Origine endogéne)
<
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Diagnostic de la Diarrhée a C. difficile

m Presence d'une diarrhee vraie,
» Definie par l'existence de selles liquides

= Accompagnee habituellement par une augmentation de la
frequence des selles

= Le seuil est de >300 ml/24h de selles liquides

m Ileus accompagneé de fievre, de douleurs abdominales
et d'hyperleucocytose *

m Detection des toxines produites par C. difficile dans les
selles.

* particulierement chez les patients ages avec des antecedents de
traitement antibiotigue dans le mois precedent

16-10-2007 OutcomeRéa




Colite pseudomembraneuse a C. difficile

* Pathologie grave de début brutal
diarrhée profuse (> 7 selles /j)
fievre (75%) - douleurs abdominales (70%)
hyperleucocytose (40%) - déshydratation
hypoalbuminémie

* Présence de leucocytes fecaux = 50%

* Endoscopie : pseudomembranes (colon + rectum)
plaques jaunes friables (qq mm a 2 cm)

 Complications
megacolon toxique - perforation
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Colite pseudo-membraneuse a C. difficile

Mortalite attribuable :
35% a 50%
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Colite pseudo membraneuse

A
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Colite Hemorragique a K/ebsiella oxytoca

Figure 1. Colonos Images in Tweo Patients with Antibic
atient 4; Panel B

inal ulzeration in the sig 1in Patient Z;
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5,

< ascites
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Traitement des Diarrhées a CD
Principes

m Mesures symptomatiques
= Apports hydro-electolytiques adaptes

m Arrét de |'antibiothérapie en cours (si possible) ou
remplacement appropie

m Proscrire les anti-peristaltiques +++
s Sédatifs
= lopéramide

m [raitement antibiotique anti-C. difficile.
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Gravite clinique et poursuite des ATB

TABLE 3. Relationship of Disease Severity and Continuation of Antibiotics
With Patient Response to Treatment by Day 5 and Day 14

Continued
Disease Antibiotics
Severeity (n) (n)

Mild Severe - Yos No

Patient respondedt by day 3
No 13 10
Yes / 2 7
Patient responded? by day 14
No 3 4 7 0
Yes Y 11 (0.92 10 10 0.02

*P values calculated usmg Fisher’s Exact test (2-s1ded).

tDefimtion of response: first of 2 consecutive days when the patient had any number of solid bowel
movements or <23 loose or watery bowel movements. Pam resolution was considered the first of 2 consecutive
days when the score was <3

Modena S et al. J Clin Gastroenterol 2006; 40: 49-54

16-10-2007 OutcomeRéa



Traitement de la diarrhée a CD

Standard:
= Metronidazole per os pendant 7 a 10 jours
= 400 mg x 3/jour
Option:
Vancomycine per os, 7 a 10 jours
125 mg x 4/jour
Doses plus elevees pour les episodes severes

Standard (?) pour les patients

m avec albumine <25 g/l
m En USI

La résistance clinique de CD au metronidazole et a la
vancomycine n‘est pas rapportee

mais le changement d’antibiotiques est recommande par
certains en cas de persistance des symptomes au dela d'une
semaine
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Metronidazole vs Metro + Rifampicine

Matronicazole  MMatronidazola

alona and rifamipin
Dutcome in = 200 in = 19 (=

Tima to clinical improvemant, madian days 5.5 2.0 |
Timia to clinical improvemant, maan days 6.6 7.0 A3

Clinical improvameant at study day 10, no. (%) of patients 132 2E) 12 (63} a1
Tima to relapse, madian days 16 265 23
Exparienced relapsa by study day 40, no. (%) of patiantsb B3 (328) 2 (42) 1.0
Laboratory-confirmed ralapse by study day 40, no. of patients 4 2 B6
Compliance with therapy =70%, no. (%) of patients 12 =0 14 {74} 18

9 Statistical differences were analyzed using the Kaplan-Meier method. P< .0 was considerad to be statistically
significant.

B Diats are no. of patients with relapse by study dey 40/no. of patients with clinical improvement by study day
10 (%],

Lagrotteria D et al CID 2006; 43: 547-52
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Metronidazole vs Metro + Rifampicine

Metrankazole
+ nfampan

Metronidazcle
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Agents actifs contre C. Difficile

MICs for amtimicrsbial agents tested against 110
toxigenic clinical O aifcide isolates

BT wz'oal)
Aqn tmmicrobial
agent Rarge M Cap )

Rifaximin OS2 16 OaTs
HiTalazT 0010 =16 0oOTs
Tizoxanide 001505 00G
Mitaroxanide L0505 LR
P T-RA0 0015025 125
Tigecycline (.0E—1.0 125
bletronidazcle 002505 125
Tinidazcle 0L.0E-1.0 125
PRamoplanin 0L0e—05 025
Wanoodmycin 0. 05—4.0 1
¥ Duoripenam 05—4.0
beleropenam 1.0-4.1)
Cratiflogacin 05—l
Peloifoxacin
Lewoflomacin
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Hecht DW et al. AAC 2007; 51: 2716-9
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Nitazoxanide et diarrhée a CD
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Musher DM et al. CID 2006; 43: 421-7
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Vancomycine vs Tolevamer
(forme solide orale): I'espoir ?
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Figure 2. Kaplan-Meier estimates of cumulative distribution of time
to resolution of diarthea (TTROD) for patients receiving 500 mg per day
of vancomycin fzobd fne) B g per day of tolevamer (dashed ling) or 3
q per day of tolevamer (oo ted ine) according to whether they are included
in the perprotocol data set (4) or the full analysis data set (B

Louie TJ et al. CID 2006; 43: 411-20
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Tolevamer vs Vanco : effets 2aires

Table 6. Adverse events commonly associated with Clostridiem

difficife—associated diarrthea (CDAD) and adverse events that
might result from polymer therapy regardless of causality.

Mo, (%6) of patiants

Tolevamer Tolevamer  Vancormycin

3 group B9 group 5000mg group
Advarse avent n = 96 (n = 94) in = =)
Mavseaas 15 (1G] 12 (13) 2002113
Hypokalamia 1617} 22 (23 77
Vomiting NOS 9 {9 7T B (5l
Constipation B (B 2 (2] 11 (11}
Abdominal pain NOS 77 4 i4) 5 (5
Flatulancs A (4l Ty 1 i1}
Antibiotic-associatad caolitis 3 (3] 2 (2] 2 2]

Louie TJ et al. CID 2006; 43: 411-20
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Tolevamer : la déception (07-2007)

s Etude PACT : 1100 pts, 300 sites

m Tolevamer (forme liquide) vs Metronidazole et
Vancomycine

s Critere : resolution des diarrhées a CD

m Inferiorite vs les 2 antibiotiques de réference
= Mais aucun impact en terme de resistance

m ...impact boursier : -5,2% de Genzyme
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Tt des Complications (1)

m Inability to take medications by mouth:
= IV metronidazole (500 mg 4 times daily)

= vancomycin (500 mg every 6 h by retention enema or
nasogastric tube)

m Delayed response and critical illness: consider IVIG
(400 mg/kg of body weight) or surgical consultation for
possible colectomy, especially if :
= leukemoid reaction (leukocyte count > 20 000 cells/mL),
= renal failure, septic shock,
= Or any combination of these occurs
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Colectomie et CPM

TABLE 3. Thirty-Day Mortality According to Whether a
Colectomy Was Performed in Some Subgroups of Patients With
Fulminant Clostridium difficile-Associated Disease (CDAD)
Did Not
Had a Have a
Colectomy Colectomy
Characteristic (died/total)  (died/total)

0.90
0.25

0.006

0.001
0.41
Shock requiring vasopressor
amines
0.04
0.006
Peak white cell count (< 10%/L)
=20 2/2 (100%) 4/34 (41%) 0.11
2000499 ] 3971 ] 0.002
=5() : 22 (95%)  0.02
Peak lactate (mmaol/L)
1.00
0.03
il ] ] 0.43
Mot done /5 (20%) 517 (29%) 1.00

22-4.9

=5

L Ll Ll

L

*Systemic cort
plant, neutropenia

OutcomeRéa

Lamontagne F et al.
Ann Surg 2007; 245: 267-72
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Metronidazole for Clostridium difficile—Associated Disease:
Is It Okay for Mom?

Dale N. Gerding Clinical Infectious Diseases 2005; 40:1598—-1600

> Augmentation du taux de récidive sous
metronidazole des etudes récentes par rapport aux

études randomisées anciennes
> Peut-€tre partiellement liée a une population plus
agee et plus immunodéprimee
> Peut-étre partiellement liee au clone 027

> Bien que l'efficacité de la vancomycine dans les
études recentes semble inchangée

> Molécule sous surveillance
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Traitement des diarrhées a CD :
échecs et rechutes/recidives

Studies Treatment failures Feourrences Dhuraticn of Percentage failure
[mftotal (2:)] [/ tertal {=2:)] folloner wp (days) plus recurrence

Metronidazcle
Cherry et al, 19825 a3 2/13(15%) 15%
Teasley etal, 10839 242 (5%) 239 (5% 109
Clson etal, 1954+ 140832 (2 %) 29632 (Bes) Ao
Wenisch et al, 1906 31 (%) 531 (160:) E 2%
Evne et al, 20015 i 22044 (5i0es) ;
Fernandexr etal, 200 2810 (38w "
Musheretal, 2005 207 (22 CEI207 (28
Pepin et al, 2005° 1781123 (16%) 2437845 (290
Vancomyain

Eartkett etal, 1980% 79450 1179 145
Sikva etal, 19=1% (T 1Y 215(13%)
Teasley etal, 19839 e el (122)
Bartlett, 1984+ G189 (3% 45 1BG (2d)
Young et al, 19855 42 (19%) 11730(37 =)
Dudley etal, 19867 015 G [ 20e)
de Lalla et al, 1289 2725 (Beg) /25 (129%)
Fekety etal, 19805 O 5 Qi 20ms)
de Lalla et al, 10025 O 20 A4 200 20k
Cilson etal, 19944 L2201 12012210k
Wenisch et al, 1996~ 231050 i W s |
Pepin et al, 2005 & 317112 (28
Metronidazole and vancomycin

McFarand etal 1954 133 (24%) B33 (243
Mairet al, 1998 Y26 (25%) 7iA6(159:)
Moren etal, 2 004 . GE267 (25%)

bd b fm
Lﬂl—thLlE!

EEBEELEEE

288

Aslam S et al. Lancet Infect Dis 2005; 5: 549-57
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Réponse immunitaire anti-toxine A et
Evolution clinique de I'ICD

Single episode of
-C_difficife diarrhea

Asfymptomatic
carriage

R_ecu rrent
C difficile
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Days after colonization by C. difficile

Maroo P et al. Gastroenterology 2006; 130: 1311-6
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Tt des Complications (2) : rechute

Repeat treatment with metronidazole or vancomycin using standard
regimens

Oral vancomycin in tapering or pulse dosing (125 mg every other
day for 4—6 wk)

Biotherapy: Oral lactobacilli, such as
= Lactinex (1 g 4 times daily),
m or Lactobacillus GG (1 tablet or 1010 CFU twice daily for 4-6 wk),
m or S. boulardii (two 250-mg capsules twice daily for 4-6 wk)
Anion exchange resin: oral cholestyramine

Fecal transplant (30-50 g fresh stool from healthy donor in normal
saline delivered by enema or nasogastric tube)

IVIG (400 mg/kg repeat in 3 wk)
Combinations of above
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Probiotiques et traitement
de la diarrhée a CD

PcFariarnd_ 1994 _S5H S8 ¢0.35,0.848)
Sairawicz_20H_SB A% ¢ 10,1.05]
Fodhapin_ 2000 _LGG 1.02 {0.38,2.81)
B Ll _200G_LP A5 ¢b.22,1.35)
Lawnance_ 2005 LEGE 11.35.19.85)
Fumenaer_200E_LAEEB A5 k07 1.89]

Cvarall (957 )

050378 L McFarland LV
Am J Gastroenterol
2006; 101: 812-22

Favors probiotc Favors placebo
Figure 4. Forest Plot of six randomized controlled trials of probiotics
tor the treatment of Clostridinvm difficile disease showing crude and
pooled risk ratios. SB = Saccharomyces bowlardii, LGG = Lac-
tobacilius rhamnosus GG, LP = Laciobacillus plantarum 299v,

LA = Lactebacillus acidophilus; BB = Biftdobacterium bifidum,
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Probiotiques et prévention des diarrhées

asociées aux antibiotiques

Study

Mdam 1077 &8
Suramicz 1960 SR
McFarland 1985 SB
Kiotowska 2005 _SB
Lens 10966 SB

Cremonini_2002_S8
Aronala 1990 LGIG
Wandernoo_1990_LGGE
Srajewska 2000 LGG
Thomas 2001 _LGG
Cremonni_2002_LGis

Azl 2000 _LGG
Wsla 2004 BC
Crihage_1484_BL
Seki 2003 OB
‘Wundarich_156%_EF
Borgia_t982_EF
‘Witsall_1545_LA
Giotz_1979_LALE
Tankarow_1550_LALR
Crthage_1594_LARI
Cramonini_Z002_LABLa
Carres_2005_BLAT
LaRosa_ 2005 LSFOS
Jirapimya 2002 LAS

Crvaradl

Risk ratin

5% G|

026 [ 013 053]
QU | 021, 00
0451 021, 1.17)
Ot | QUOF, QL)
1.531 0, 4.35)
QB[22 1.21)
03200, 1.1
0% (013, 053
R TR |
058083 1.42)
07002 1.27)
013003, 052y
D.BE 050 1.57)
0ET (024, 135
012 | 005, 0228
0 [ QT 1410
CLEE (011,072
1251081 1.3
00 92, 1350
0EE (a5, 1.50
0280 000, 1,05
0T U0 12371
05T (021, 1231
DB [ 028 OFT)
047 [ 018, 1.21)
043 031, 0.5E)

McFarland LV Am J Gastroenterol 2006; 101: 812-22

Favors probietc

Favors placebo
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Clostridium difficile Toxoid Vaccine in Recurrent
C. difficile-Associated Diarrhea
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Sougioultzis S et al. Gastroenterology 2005; 128: 764-70
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[JBMAPL [ Mon-B1/MAP]

Mo. of 1solates

e F é- -

F.

=32
Minimum Inhibitory Concentration (2 g/ mil)

Figure 3. Distribution of Minimum Inhibitory Concentrations of Levofloxacin

for Current (Obtained after 2000) BI/MAP] and Moen-BlfNAPL Clostridium
diffiale lsclates.

McDonald LC et al. NEJM 2005; 353: 2433-41
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Résistance de la souche de CD B1/NAP1 a la

Clindamycine et aux fluoroquinolones

Table 2. Resistance of Current BIfNAP] Clestridium difficile 1solates, Current Mon-BlfMAP] Isclates, and Historic BIfMAP] Isclates
to Clindamy<cin and Flucrequinolones. ™

Antimicrobial  Current BIyMNAP] Isolates Current Mon-Blf/NAPL Isclates P Historic Bl MAPL Isolates P
Agent [N=24) (N=24) Value [N=14) Valuet
no. with intermediate resistance or resistant (24) § no. with intermed ate resistance or resistant (%4
Clindarmycin 19 (79) 19 (79) 1.0 10 (71} 0.7
Levofloxacin 24 (100 23 (96) 1.0 14 {100 1.0
Gatiflexa cin 24 (100] 10 (42) <0.001 o <0.001

CMenifloxacin ) 24 (100] 10 (42) o C ool D

# The flusroquinelonas are levofloxacing, moxifloxacin, and gatiflmacin. Cument BI/HAPL isolates are those obtained since 2001, and historic
BlI/MAP] isolates are those abtained before 2001,

1 Tha Pwvalue is for the comparison between BIfMAPL and non-BIfNAPL isolates.

1 The Pwvalue is for the comparison between cument and historic BI/MAPL isclates.

{ A minimal inhibitory concentration breakpoint of not maore than 2 pg per millilitar was used for the definition of susceptibility, on the basis of
the recommendations of the Clinical Laboratory Standards Institute for trovafleacin.

McDonald LC et al. NEJM 2005; 353: 2433-41
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Quelques points cles

Clostridium difficile is the most common identifiable bacterial cause of
diarrhea.

Tissue culture assay is the best diagnostic test to detect the cytotoxin;
enzyme immunoassay is the test used in most hospitals, but it has a
sensitivity of only about 75%.

A new epidemic strain of C. difficile has emerged that causes more
frequent and more serious disease.

Features of severe disease include ileus, toxic megacolon,
pseudomembrane formation, leukemoid reactions, hyperalbuminemia,
requirement for colectomy, sepsis, and death.

Risk factors are use of antibiotics (especially broad-spectrum
cephalosporins and fluoroquinolones), advanced age, hospitalization,
and gastrointestinal surgery or gastrointestinal procedures.

Oral vancomycin is the preferred treatment for seriously ill patients.

Infection control and antibiotic control are important preventive

measures.
Bartlett JG Ann Intern Med 2006; 145: 758-764
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