Les souches hyper-virulentes
de Clostridium difficile

Michel Delmée
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Immune response in CDAD
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Pathogenicity locus (PalLoc)

Binary toxin genes
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C. difficile Toxin A and Toxin B
Are Glycosyltransterases

Toxin A Trp 102
2710 aa: 308 kDa

Toxin B “h“’z [|

2366 aa: 270 kDa

Enzymatic Repetitive
domain peptides
Monoglucosylation of Receptor

Rho proteins binding




Toxins mode of action

Binding to specific
glycoprotein receptor

v

Internalization \ Inactivation of Rho
proteins by monoglucosylation

v

Disaggregation of
polymerized actin

Release of pro-inflammatory activation of !

mediators & cytokines enteric Opening of tight

nervous system . :
\ — junctions

Neutrophil chemotaxis ' :
& Cell rounding

and death

fluid secretion

Seminfect 27/04/2006



Biological effects of
C. difficile toxins

Toxin A Toxin B

* Enteritis in rodents yes no
* Mucosal damage
in human colon 108 M 10° M

 Cytotoxicity Iin
cultured cells 10-10 M 10-13 M



foxinotypage
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foxinotypage
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DT locus for binary toxin CDT

CDT

1382 bp 52 bp 2628 bp

|
— cdiA > cdB >—
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Binary toxin

A-B exo-toxin
Actin specific adenosine diphosphate-
ribosyltransferase

Encoded by cdiA (enzymatic component)
and cdtB (binding component)

Related to C. perfringens type E and
C. spiroforme toxins

0.5 to 5% of strains
May increase the severity of the disease

Barbut et al. JMM 2005;54:181-5

Not pathogenic by itself in hamster model
Geric et al. JID 2006;193:1143-50



C. difficile toxin production

fypes
large clostridial toxins  binary toxin
TcdB TcdA CDT
type 1 + + -
type 2 + + +
type 3 + - -
type 4 + - +
type 6 - - -




Clostridinemm difficile-associated diarrhea in a region
of Quebec from 1991 to 2003: a changing pattern
of disease severity

lacques Pépin, Lowis Valigquette, Marie-Eve Alary, Philippe Villemure, Anick Pelletier,
Karine Forget, Karine Pépin, Daniel Chouinard CMAJ, 2004

Emergence of Fluoroquinolones as the Predominant
Risk Factor for Clostridium difficile—Associated
Diarrhea: A Cohort Study during an Epidemic

in Quebec

Jacgues Peépin,' Mathalie Saheb.” Marie- Andrée Coulombe,.” Marie-Eve Alary.' Marie-Pier Corrivean,'

Simon Awuthier, Michel Leblanc.? Genevieve Rivard,! Mathieu Bettez,'! Valéerie Primeaw,' Martin Monven

Claude-Emilie Jacob,! and Luc Lanthier C||n InfeCt. DiS., 2005

A LARGE OUTBREAK OF CLOSTRIDIUM
DIFFICILE—ASSOCIATED DISEASE WITH AN UNEXPECTED
PROPORTION OF DEATHS AND COLECTOMIES AT A
TEACHING HosriTAL FOLLOWING INCREASED
FLUOROQUINOLONE USsE
]

111 FPhile

Carlene Al Mulo, MDY, M5, Marian Pokrywka, WMPH, BS CIO Kathleen Shutl, M5 Aaron B Mendelso
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North America outbreak
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New cases of nosocomial and community-acquired Clostridium difficile-
associated diarrhea (CDAD; diagnosed by positive cytotoxin assay result)
reported by the microbiology laboratory at the Centre hospitalier universitaire
de Sherbrooke.
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Cases/10,000 patient-days
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Annual CDAD rates for hospitals with >500 beds, by intensive
care unit surveillance component (NNISS, 1987 2001).
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CDAD incidence : USA
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CDAD incidence : USA
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CDAD incidence and severity

Table 1: Reports of increases in incidence and severity of Clostridium difficile-associated

diarrhea (CDAD)

Source Period

Outcome measure

Results

US National Nosocomial 1987-2001
Infection Surveillance

System’

UK Health Protection Agency 1986-2001
Communicable Disease
Surveillance Centre"

Oregon" 1994-2000

Pittsburgh'

CDAD among patients

admitted to intensive care unit

in hospitals with > 500 beds

Voluntary laboratory
reporting system of stools
positive for C_difficile toxin

All-causd 90-day mortality
among pateats with CRAD

Colectomy

Fulminant colitis

Doubling of incidence

From < 2000 positive test
results per year in 1986/87 to
> 12 000 per year in 2000/01

3.5% in a previous
10-year cohort v. 15.3% in
1994-2000 cohort

7.6% in 1994-2000 cohort

From 0% to 3.2% (mean
1.6% over 10 years)
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CDAD Incidence : Canado

Table 2. Age-Specific Incidence and Mortality Attributed to Clostridium difficile—
Associated Diarrhea.
Mo. of Casesf Attributable 30-Day

Age No. of Cases 1000 Admissions* Mortality Rate

yr %7
<40 76 3.5 2.6
41-50 &5 11.2 1.2
51-60 191 20.0 3.2
61-70 272 24.4 5.1
71-80 523 38.3 6.2
81-90 458 54.5 10.2
=90 114 /4.4 14.0

* Values are based on 1719 episodes of nosocomial C. difficile-associated diarrhea,
T Values are based on data from 1703 patients with nosocomial C. difficile-asso-
ciated diarrhea.

Loo et al. NEJM, 2005; 353:2442-49 Seminfect 27/04/2006
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NAP1/02/ isolate

Table 1. Isolates of Clostridium difficile According to Health Care Facility
and the Proportion of Isolates Belonging to the BI/NAP1 Strain.
Date of Onset No. of Isolates
Health Care Facility of Outbreak Tested BI/NAP1 Strain
no. (%)
Georgia Oct. 2001 46 29 (63)
lllinois July 2003 14 6 (43)
Maine, Facility A March 2002 13 9 (69)
Maine, Facility B July 2003 48 30 (62)
New Jersey June 2003 12 9 (75)
Oregon® April 2002 30 3 (10)
Pennsylvania, Facility A 2000-2001 18 7 (39)
Pennsylvania, Facility B Oct. 2003 6 3 (50)
Total 187 96 (51)

* |solates were not collected until after the peak of the outbreak.

McDonald et al. NEJM, 2005; 353:2433-41
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NAP1/02/ isolate

Similarity (%)
60 70 80 90 100

100%
94%
62%
100%
61%[ |
57% 67%
78%
63%

PFGE pattern

Warny et al. Lancet, 2005; 366:1079-1084

NAP1b/027
NAP1b/027
NAP1b/027
NAP1b/027
NAP1a/027
NAP1a/027

NAP1a/027

Toxinotype

o O o O [= T -

Origin

Canada
France
UK

UK
USA
Canada
USA
Canada
UK

UK

USA
USA

Canada
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foxinotypage
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ribotypage
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tcdC polymorphism
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Binary toxin

cdta = cdtb
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Growth curves of
toxinotype 0 and
toxinotype III
(NAP1/027)

Warny et al. Lancet, 2005; 366:1079-1084
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NAP1/02/ isolate
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NAP1/02/ isolate
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McDonald et al. NEJM, 2005; 353:2433-41
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Table 3. Characteristics of Case Patients and Control Patients.*

Case Patients  Controls

Characteristic (N=237) (N=237) P Value
Age —yr 0.48

Median 75 75

Interquartile range 66-82 66-82
Male sex — no. (%) 115 (48.5) 126 (53.2) 03
Charlson indext 2.6+19 2.6+2.0 0.66
Ward 0.82

Medicine 133 (56.1) 142 (59.9)

Surgery 78 (32.9) 70 (29.5)

Geriatrics 17 (7.2) 15 (6.3)

Oncology 9(3.8) 10 (4.2)
Community hospital — no. (%) 68 (28.7) 67 (28.3) 0.9
Days at risk for C. difficile-associated 0.02

diarrhea

Median 13 16

Interquartile range 6-25 8-29

No. of antibiotics received 1.9+1.1 1.3+1.3

Any exposure to antibiotics — no. (%) 188 (79.3) 141 (59. <0.001
Cephalosporins 115 (48.5) 65 (27. <0.001
Clindamycin 19 (8.0) 6 (2.5) 0.007
Fluoroguinoclones 128 (54.0) 75 (31.6)

Chemotherapy — no. (%) 17 (7.2) 13 (5.5) 0.45

Protan-pump inhibitors — no. (%) 112 (47.3) 111 (46.8) 0.92

Histamine H,-blockers — no. (%) 47 (19.8) 47 (19.8) 1.0

Enteral feeding — no. (%) 44 (18.6) 28 (11.8) 0.04

* Plus—minus values are means £SD.
T Scores for the Charlson index can range from 0 to 37, with higher scores indi-
cating more coexisting conditions.

Loo et al. NEJM, 2005; 353:2442-49
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NAP1/02/ isolate

Toxinotype Il

18bp deletion fcaC

Increased production tox A and B
Ribotype 027/ PFGE NAP1
Binary toxin

FQ resistance



EUROPEAN PROSPECTIVE STUDY OF CLOSTRIDIUM

DIFFICILE STRAINS: PHENOTY
CHARACTERIZATION OF T

PIC AND GENOTYPIC
HE ISOLATES FROM

DIFFERENT CLINICAL STATU

S INTERIM RESULTS

F. Barbut, P. Mastrantonio, M. Delmée, G. Ackermann,
E. Bouza, C. Balmelli, D. Drudy, E. Kuijper, H. Ladas,

E. Nagy, H. Pituch, M. Somolinos, E. Urban, M. Wullt, M. Yucesoy, M.
Rupnik and |. Poxton

for the European Study Group on Clostridium difficile

(ESGCD)

16th ECCMID, Nice, Fran

ce, 2—4 april 20@.@&9@ 27/04/2006



OBJECTIVES

Main objectives :

[ To establish a well defined European collection of C. difficile strains

[ To study and to compare the phenotypic and genotypic markers of
isolates (prevalence of toxinotype Il ?)

[ To get an estimation of the incidence of C. difficile infections

Other objectives :

 To correlate clinical presentations with phenotypic and genotypic
features C. difficile.

O To get the baseline characteristics of C. difficile strains isolated in
2005 making further investigations possible to follow trends in
antimicrobial susceptibility, serogroups, genotypic patterns...

Barbut, 16th ECCMID, Nice, France, 2-4 april2006



MATERIALS AND METHODS

d  Design

= Prospective European-wide study on C. difficile strains
isolated during a 2-month period with phenotypic and
genotypic characterization of isolates

* Requirements for participating hospitals:
* to have an on-site laboratory of microbiology

= to systematically perform culture each time a test for C. difficile is
requested.

= {0 be able to detect toxins A or B from stools or from strains

= to fill out a questionnaire (=data form) for each isolated CD strain
(whatever the toxin result is)

Barbut, 16th ECCMID, Nice, France, 2-4 april 2006



MATERIALS AND METHODS

J Inclusion criteria:

All the C. difficile strains (including the non toxigenic strains)
isolated from inpatients (with community or nosocomial
diarrhea)

] Exclusion criteria:

Strains from outpatients or day-care patients.
Strains from children under 2 years old

 Length of the study :

a 2 month-period (or 1 month for every hospital which
reaches 30 C. dlfficile strains at the end of the first month)
between April and June.

Barbut, 16th ECCMID, Nice, France, 2-4 april2006



GENERAL ORGANIZATION OF THE STUDY

COUNTRY 1

coordinator
Hosp.2 Data forms + - check the data
and the \ Datat fqrms *
corresponding \ strains
Hosp.3 strains
Main Coordinator )
(FB) Strain
-entersdata characterization
- duplicates strain
Global and national collection (reference IabS)
results Global results
Data base from
country 1 * Toxins Aand B
(Pr M. Delmée)
Analysis of * Binary toxin (Dr F. Barbut)
data +Antimicrobial susceptibility

(Dr P. Mastrantonio)
*Epidemiological markers:

ESGCD executive Toxinotyping , PCR ribotyping
committee (Dr Barbut)

Barbut, 16th ECCMID, Nice, France, 2-4 april2006



PARTICIPATING COUNTRIES

14 countries, 38 hos

nitals, 486 strains

COUNTRY | Letter No. Local No. Strains

Hospitals coordinator

Belgium A 3 M. Delmée 73

France B 3 F. Barbut 53

Germany C 3 G. Ackermann 86

Hungary E 4 E. Nagy 48

GB R 1 |. Poxton 9

ltaly F 3 P. 27
Mastrantonio

Barbut, 16th ECCMID, Nice, France, 2-4 april 2006




Letter

No.

Local

COUNTRY Hospitals coordinator No. Strains

Netherlands 3 E. Kuijper 29

Poland H 3 H. Pituch 20
E. Bouza

Spain K 3 M. Somolinos 39

Switzerland L 1 C. Balmelli 15
M. Wult

Sweden 3 B. Andersson 22

Turkey N 4 M. Yucesoy 9

Greece P 3 H. Ladas 24

Ireland D 1 D. Drudy 32

Barbut, 16th ECCMID, Nice, France, 2-4 april2006
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Distribution of parficipating hospitals




clinical data

Incidence varies widely (23 hosp.):
CDAD/10,000 patient-days
(range : 0.14-7.1)

Hospitals N : 0.13-0.14 CDAD/10,000 patient-days
Hospitals F: 0.5-1.2 «
Hospitals G, B: 2-7 «

USA: 12.1 CDAD /10,000 patients days (range 3-

25.1)
(Sohn, ICHE 2005)

USA: 5 /10,000 patient-days
(Archibald, CDC, JID 2004)
Quebec : Parud8 1RG0 oetientsidays rar)




Toxigenicity

486 strains
|
| '
414 toxigenic 72 NON toxigenic
(85.2 %) (14.8 %)
| '
Toxinotype 0| | Toxinotype |-XXIV
308 (74.4%) 106 (25.6%)

Geric B., JMM 2004. toxinotype = 12%

Barbut, 16th ECCMID, Nice, France, 2-4 april2006




Distribution of foxin variant strains

(N=106)
others 11
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31%
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USA (Geric, JMM 2004) : Il (17%), V (6%), VIII (12%)

Barbut, 16th ECCMID, Nice, France, 2-4 april 2006




ANTIMICROBIAL SUSCEPTIBILITY

ATB | MIC30 MIC90 Range % R
(mg/l) (mg/l) (min. max)
VA 0.5 0.75 0.25-2 0
MZ 0.06 0.125 | 0.012-0.75 0
EM 1 >256 | 0.047->256 | 46.7
CM 4 >256 | 0.016->256 | 50.0
TC 0.032 0.38 0.023->32 8.8
MX 0.5 >32

0.032->32

7/04/2006

Barbut, 16th ECCMID,

Nice, France, 2-4 april 2006




ANTIMICROBIAL SUSCEPTIBILITY

Country No. strains % R EM+CM+TC+MX | % S EM+CM+TC+MX
Belgium 72 1.4 33.3
France 50 2 42
Germany 85 8.2 37.6
Ireland 31 9.7 32.3
Hungary 47 17 55.3
Italy 27 0 14.8
Netherlands 31 0 45.2
Poland 19 5.3 26.3
Spain 39 0 12.8
Switzerland 15 80
Sweden 22 0 81.8
Greece 23 8.7 21.7
Turkey 11.1 77.8
UK 0 12.5

Barbut, 16th ECCMID, Nice, France, 2-4 april 20086 """
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Toxinotype |l

25 strains isolated in 6 different countries

2 types of toxinotype lll isolates by PCR-ribotyping

= «027» (n=20) : Al13, All6, All9, All12, AlI25, All27,
Alll2, AllI3, AllI5, AllIg, AllI14, GlI1, GlI3, GlI5, GlI6,
Gll7, GlI8, GlI9, Gll 10, DI12

= Non « 027 » (n=5) : Al16, KIII3, BI1, MI27, MI23

Epidemic « 027 » strains were clustered in 2
countries (Netherlands and Belgium) and isolated
once in lreland.

Non « 027 » toxinotype lll isolates were found once
in France, Belgium, Spain and Sweden (2 strains)

Barbut, 16th ECCMID, Nice, France, 2-4 april2006



Toxinotype |l

A Epidemic «027» strains (n=20):
= MIC EM > 256 mg/I
= MIC MX > 12 mg/I (except 1 strain with MIC= 6 mg/1)(Alll8)

- Non «027» toxinotype Ill strains (n=95) :
= MIC EM = 0.064->256 mg/l (1 strain R)
= MIC MX <2 mg/l

J Resistance to MX is not specific of the epidemic clone :
31% of strains different from toxinotype |l are resistant
to MX

Barbut, 16th ECCMID, Nice, France, 2-4 april2006



Toxinotype VIl

1 34 strains isolated in 6 countries
1 All the strains were A-B+
1 High prevalence in countries:
= Poland (HII) : 80% (4/5)
= Poland (HI) : 46.7 % (5/11)
" Jreland (DI) : 30.7% (4/13)
= Sweden (MI) : 25% (3/12)
= Germany (CIll) : 14.2% (7/49)
" Ireland (DIl) : 15.9% (3/19)
1 PCR-ribotyping is under investigation

Barbut, 16th ECCMID, Nice, France, 2-4 april2006



Binary toxin

Binary toxin was found in 72 strains (17.4% of
toxigenic strains)

1 Binary toxin was not detected in non toxigenic
strains

Stubbs (Wales). 6.4%
Goncalves (France) . 6%

Rupnik (Asia) . 1.6%
Geric (USA) : 6.71%

Barbut, 16th ECCMID, Nice, France, 2-4 april2006



Conclusion

So far, the epidemic strain toxinotype Ill,
PCR -ribotype « 027 » has been isolated in
3 countries

In 4 hospitals, this clone represents 30% to
70% of all the toxigenic isolates

Resistance to MX is not a good screening
method for detecting the epidemic clone

There Is a polymorphism among toxinotype
lll strains

Barbut, 16th ECCMID, Nice, France, 2-4 april2006



The hospital
St. Jansdal hospital in Harderwijk

General hospital, 341 beds

Number of patients admitted in 2004: 25,625
The laboratory

Before march 2005 testing for CDAD referred to Meander Medical Centre,
Amersfoort (cytotoxicity test)

March: local introduction of a new diagnostic test in St Jansdal:

Rapid enzyme-immuno-assay (ICTAB, Meridian)

Kuijper, 16th ECCMID, Nice, France, 2-4 april 2006



Year # cases incidence
2003 7 5.4/ 10.000 admissions
2004 5 3.8/ 10.000 admissions
April 2005 5 43 /10.000 admissions
May 2005 8 79 /10.000 admissions
June 2005 16 142 / 10.000 admissions
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Use of ciprofloxacin in St. Jansdal hospital and patients with CDAD

DDD/100 bed-days per month CDAD incidence

per 10 000 admissions
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Kuijper, 16th ECCMID, Nice, France, 2-4 april 2006
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Kuijper, 16th ECCMID, Niee¥ France, 2-4 april 2006
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Situation at March 29th, 2006
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Kuijper, 16th ECCMID, Nice, France, 2-4 april 2006



Epidemic ended at St. Jansdal:

Strict hand hygiene with water and soap
Gloves and apron
Cohorting of patients with CDAD

Complete banning of fluoroquinolones and restriction of
cephalosporins

Effective environmental cleaning with chlorine
containing desinfectants

Kuijper, 16th ECCMID, Nice, France, 2-4 april 2006



GB : known locations with PCR ribotype 027
(as of January 2006)
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027 in Belgium
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The full sk assessmant, guidsncs for occupational sk n affected reguans and travel advice 15 availsble on the TEDC webste a1 hitp:/fwww. scde.eunt.
Referances:

5. BEDE. Sccupational axposurs - Currant Intarnational Guidance an Reducing the Sick of Transmission ba humans of Highly Eathaganic dvian Enfleanss in Birds. 13 Gckabar 2035 (hitp: frmm acdc e
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First Isolation of Clostridiur difficlie PCR dbotype 027, toxinotype 111 In Belglum
Fafael Josephl, Danny Demeyer!, Drk vanrenterghem?, Renate van den berg®, Bd Kuilper (.1 Kuimeriumc.nl)?, M, Delmde?
Lyan vpernan Ziekenbuis, Leper, Belgium

Departmant aof Medical Microbiology, Aeference labaratary far Clostridum difficis, Liden University Modical Conter, Thie Netherands
Ipepartment of Medical Microbiology, Universite Catholque de Louvan, Brussels, belgium

Qutbreaks of darhara due t w027, wpe I hawe been reported in North Amenica, United Kinggom, and the Netherlands [1-4], and this tosinotype has also been isalated fram pationts in Beigium, Recently, it has bren suggested that the seventy
of the deesse ir aesociated with hyperprodusticn u! kwma & ard 8 by this new variant strain [£].

By 19 Saptambar S005, faur patiants i the Jan Yparman haspital m Leper, scuthwast Relgum, had besn infactad. Thers was ana death dus ta compications of C. Affcds-associated diarhoea and an undaryng canditan, AT patiants wars famals, a?ea owar 70 and had spant
longer than 2 wesks in hospital. Two patients wera treated with quinolones, a thind patient with a batalactam antbiatic and the fourth patient, who had a midder form, received no antibiotcs at all. In the Jan Yperman hosptal, the incidence of C. difficle-associated darhaea
incroased from 10 per 10 000 admissons n January - August 5005 to 33 per 10 000 patient adméssions in September 2005,

The strain was chaactarsad s PCR rbotyps 027 and taxmolyps 1] 8t the rafarence lsboratory ab Leader Ursveroty Madical Conter. 1t alsa contaned the brary boan ard had an Ulbp deletion i a toon regulater gene (tedC). As determingd by D-tests, the solates wen
resistant to ciprofiouacn (MIC>32 ma/l) s susceptinle to cindamycin (MIC=2 mg/l) and metroredazels (MIC=0.19 ma/mi). Thess characteristics are simiar a5 the strain that has basn isclated from oubreaks i tha United States, Canada, the UK and the Nathariands.

Contact tracing did pat reveal the ongn of an strain. Thir hospitsd n:u. ukon addivonal infecton contrel measures and used the quideines recently published by Centre for Infectioss Ciease Contral at the National Institute for Pubic Hedth and the Endronment (RIVM) 7

Bilthaven (htig:/fwww.rvm.nl). Health FReference Centre in Brussels, Belgium, were informed,
Acknowlpdganents:
of Medical isiogy 3¢ the Laids itair Medisch Contrusn (Leidan Univarsity Madical Canter).
Refermnces:
L. Eggertson L. C difiede: by the numbers. CMAT 2004;171:1331-32,
. omhrooi oﬂ:lwn@um diﬁ’uk—n-m-wl m Saulh oos:&-do d. COME wonkiy ?003 18(24): news, hived 05 hire}
3. MeDaasld C. Clagtridum Sfficle: thrast fram an ald an-ﬂ\ frfact Controd. WMM ?ﬂﬂ'& P0-hTI-5 =
1 Visaar T3, Dabagt S vam Krngren. F ancon 1, Natartmans D, 1o a0 b 3. Cov5endhion AFbln Feoryaa G2, S tpe E it Nedarlnds.fid Tischr Gavaasha, 3055 48:2007-3.
31 Wy W, Panin, Fang h, KiNjars G, Thampsan A, Bramer . Fros £, NeDendIa Torun prodocton bY 4n emeraing Stain of LIOSaum ANVCiN SS50EIated WA DUBMESKS of Severs dsbase i Norih America and Eurcps. Lancet. 2005;366:1075-04,
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Intarnationally adopted childran as a source tor MESA
Ardreas Radtke? (sndreas. radtkedstalav.na), Trand Jacobsent, kie Bergh?

lpepartmant of madical microbiology, St.0lavs University Hospital, Trondheim, Norway
pepartmant of Laboratory Medicing, Chidren's and Womsn's Health, Norsegian University of Science and Technology, Trandhesm, Norway

e describe the impart of methicilin-resistant Stasfplococcus surews (MIREA) 1o Noreay by three internationally adopted children from Munan grovince in South central Ching. The chiden had been living in different chitdren’s homes in Munan, and came to
times between January and August 2004, They had no contact with one another, either in Norway or. 1o our knowledge, in China. The first chid, living with ber adoptive family in northerm Norway, was found to be carrying MRSA in a minor lesion on her ab)
time, her adoptive mother had to undergo a surgical revison of an abscess in the leg, and MRSA was grown from this. On screening, the sdoptive father was also found to be MRSA positive. both parents are healthcare workers. Repeated eradication
ungucesiihd n all thres patsents, and the parents are on sick leave fram work due o MASA carmage.

The adeative mother of the second grl, Fing in southem Norway, became pregnant after the adopton. She gave birth to 3 premature child from whom MRSA was cultivated in pus from the eye. The mother, the adopted chid, ard two other rewbams and 3 nurse from the
premature baby ward were screened and found to be colanised with the sane MRSA stran. The third chid, living in westem Norway, was found 1o be MRSA positive i a miner lesion on her chin. Her mother is a nurse in the intensive care unit a1 the local hespital and has been
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027 in Belgium

Incidence of positive Clostridium difficile toxine per 100000 patie nt-days
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Densité d'incidence de
Clostridium difficile
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027 :whattodo ¢

1 Diagnosis
J Surveillance
J Treatment

J Prevention
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