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| ncidence of C. difficile infectionsin S
between 1996 and 2003®\
\
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Figure. Yearly Clostridium difficile—related mortality rates per million
population, United States, 1999-2004.




Reported C. difficile associated diarrh%ea
casesin the UK \®$
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Clinical syndromes caused by C. di%igi%e
AN

e Pseudomembranous col itl\(WC) 90-95%

e Antibiotic-associ g’ltis(AAC) 60-75%

e Antibioti c-a&@qated ({arrhoea (AAD) 11-33%
o Asymptomatic '

| 980 ed as nosocomial, enteric

Colonoscopic picture of different forms of
C. difficile-associated disease (CDAD)

C. difficile infection (CDI)
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C. difficile—asymptomatic car riag&
O Asymptomatic carriage in humans (spencer (199@{/@1(g'pp| C, 5):
m Healthy adults: 3-8% (0.3% - Europe, 15% -
m Infants: 15-63% (colonization starts @g}@n 1st- 2nd week)
m During hospital stay: ~20% (>3 % ut 2 % higher than the number of
patients with wmptoms \0
m After antibiotic usage: \'

m Transient colon|’$or coq %t of the stable flora? (Kato et al, (2001)

IMM)

O Extran carrla@rear IN pregnant women the vaginal
é e was <18% (McFarland et al., (1999) AJIC 27: 301)

%mptomatic carriage in domestic animals. 20-40%
(zoon0osIS??77?) (Arroyo et al., (2005) MM 54: 163)



C. difficile — asymptomatic carr@@%ﬂ

0 Test or not totest? \5\6
Active screening of r\;rggérrh patientsfor

C.difficile carrl the endemic
baselinerate Q I | 1ta
(Blotetal J. @o nfect

s may be a potential source
SMmission of epidemic and non epidemic

ains among long-term care facility residents
@ (Riggset al.: CID 2007)



C. difficile —asymptomatic carnag@

OO

O Doweneed to screen to |ng§1 carrierswho

are at risk of developm@m 0genous
nosocomial CDI? ’Q(\O

Sympto Q}&%tor . difficile had decreased
risk of sﬁ;& C@A(O versus 3.1% compared to
thos% ere@ﬂ ture negative earlier)
a.. Lancet 1990, Shim et a.: Lancet 1998)
&@ eatment of asymptomatic carriersis ineffectivein

eradicating C. difficile colonization
(Johnson et a: Ann Intern med 1992)



Predisposing factors for C. difficile associated
disease

o Antibiotic treatment ‘@
« Advanced age 0\0
« Prolonged hospital sta}g,e o
o |mmunosuppresé@q%e‘va~ nderlying diseases
 Anti-canc n@
. Intraghudm nalsurgery
. S:

@  Health-care workers

o Cross-transmission between neonates and mothers



Antibioticsand anti-cancer substances a‘s&sgg\éted

with C. difficileinfection\'SQ

Freguently L essfr ly

| O
Cephalosporins (2.3. gen) \/ carcil &clavulanlc acid
¢ e

Ampicillin, amoxicillin enicol

.

Other beta-lactams ( \/elav) ,%@p otericin B
Clindamycin O etronidazole
Erythromycin, ether n@@s Rifampicin

Tetr Fluoroquinolonst!!!
%i prime-sulfamethoxazole | Aminoglycosides

5-Fluorouracil
Methotrexate

Wilcox et al., (2003) Best Pract Res Clin Gastroenter Adri amycin
17:475-493. Cyclophosphamid




Pathogenic factors of C. difficile&ﬂ

W
0 Adhesion . \@

oy

m  Toxin B (cytotoxic activity)

m Binary toxin (actin-specific ADP-
ribosyl-transferase)

M. Cerquetti et al., (2002) FEMS Immun Med Microbiol
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Advised diagnostic methods at prese%@me

- Direct detection of toxin (A+B) ——————
from the faeces (cell culture, ELISA, IC{
PCR methods) RO =R

- |solation of the strain + toxin
(A+B) detection

- Typing of the strains if nq@%g’

(PCR ribotying, PFC@ N




Tests
Culturette brand toxin CD®
Premier toxin A®
PrimaA
Tox A test
VIDAS CD ToxA/B®
Cytoclone A+B
Premier Toxins A& B®
Ridascreen CD Toxin A/B
Tox A/B test
Culturette brand CDT®
ImmunoCard CD®

Clearview C DIFF A \

ColorPac Toxin A
ImmunoCard TITOX A®
Test CD@%

Toxin A Sigh®

ImmunoCard Tox A

Trage CD panel®
ImmunoCard ToxA/B®

Distributor Method
Becton Dickinson ELISA
Meridian ELISA
Bartels ELISA .
Techlab ELISA {Q
bi oM érieux ELFA Q@M
Meridian \GL SA
Meridian GOV ELisa
R-biopharm e
Tecw \ ISA
Be@@ kinson @0 Latex
O eri ian* EIA
'Y .
Bect ickinson IC
Meridian IC
Oxoid IC
Servibio IC
Meridian IC
Biosite EIA
Meridian IC

\{b\' Toxin A

Antigen
Toxin A

oxin A

Toxin A
Toxin A/B
Toxin A/B
Toxin A/B
Toxin A/B
Toxin A/B

GDH
GDH

Toxin A

Toxin A

Toxin A

Toxin A

Toxin A

Toxin A

Toxin A+GDH
Toxin A/B



Distribution of C. difficileribotypesamong igsgates
from our hospital (Szeged, Hung@@'
\

002 002 0\%

(Gabriella Terhes: PhD thesis 2005)



Commercially available C. difficile toxin
detecting methods \O\’b&

BD GeneOhm™ Cdiff Assay

- real-time, multiplex PCR assay with atur time < 2 hours
- look for the toxin B gene (tcdB) and al control IS used
- fluorogenic target-specific hybridi prob

- direct testing from the stoal Q@men

- cost effective samp 6 sampl

Cepheld X@@L dlf‘IeAssay
R-based method with aturn-around time <1 hours

@ Iex detection of tcdB (toxin B), tcdCA /7 (deletion in the negative
egulator gene), cdtB (binary toxin gene)
- sample preparation, amplification, detection in one cartridge



Direct detection of C. difficile toxin %fﬂ)m
586 stool samples by differ en\/r{@hods

Methods BD GeneOhm{@duff Assay

Negative
Cytotoxicity assay Positive

NegatlviQ @’{S\ 5@

VIDAS ositiv
Toxin A/B @(\Qilegatl@
%C} Equivocal O 30

Compared to cytotoxicity: sensitivity: 96.4%; specificity: 99.1%;
PPV: 92%; NPV: 100%




New facts concerning CDI (&A

More community acquired C. difficilediarrh e@ novo or HA)
Symptoms: 1— >8 weeks after antibi c{@treatment
In the age group of 18-30 years@é?feval ence of CDI 1
In the UK in 1994 -1 case/l%g(), in @? — 22 cases/100.000

Risk factors other than.aq'\@oticu »Chemotherapy, proton
pump inhibitors, N etc. 70>

Toxin A-neggti to@positive strains can cause severe
CDI and epi@ic

Bin may play arolein the pathogenesis
? and more data about the presence of C. difficilein animals
nc

e 2002 the spread of “new” hyper virulent strain(s) (ribotype
027, toxinotype |11, PFGE NAP1) (some other ribotypes as well)



Nosocomial epidemics caused %ﬁ;&
toxin A-/toxin B* C. d|ff|C|Ie

Canada (1998 between July and Septeln@\o( , 4 wards,
relapse rate: 18.75%.

Japan (2001 between February ne) %‘) cases, oncology ward.
Argentina (2000-2003) D{S@ ad-y lod A/B* strains
completely replaced AD nosocomial cases

The Netherlands( ont 4 cases (19 mild, 7 severe, 1 lethal),

surgery,

Polan OOO) Ildren with haematol ogy disorders had
&dlarrhoea

Toxin A"/B* strains cause diagnostic problemsin
|aboratories which use ELISA, detecting only toxin A




Why toxin A negative strains can not be detected in most
commercial kits? ‘(aﬁ

*
VPI 10463 toxin A and B positive \/\a
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New emerging Clostridium difficile (02

Clinical data

= Mortality within 30 days increased from 4.7% to 13.8% \
=  Complication rate increased from 7.1% to 18.2%
= Relapserateincreased from 20.8% to 47.2% 6

\\\
Characteristics of the strain
= tcdA and tcdB positive \/ 0\

=  Dinary toxin POSiti e
= tcdC 1 etio — toxin hyper production

= moreintensv ratatio ‘(ﬂ
‘S% Often resistance to fluoroquinolones!!!

Genotypi the strain:
typing 027
group Bl
FGE NAP1

toxinotyping 11
further subtyping REA and MLVA



Concetration of Toxin A/B(ug/l)

Toxin production of the hyper viruég’rﬁ
C. difficile strain (ribotypg/@)

e —

/ .

-~ ZaX

24

1d3 (h)

48 72

Toxinotype O-Toxin A —#— Toxinotype IlI-Toxin A
Toxinotype O-ToxinB =< Toxinotype IlI-Toxin B

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






Eurosurveillance 2007-2008




First Hungarian ribotype 027 \A

o\
53-year-old male patient \/\
Past medical history: hospitalisation two ago

SLE, FUO, mild diarrhoea \.

Antibiotic therapy: ceftriax%%i arit ycin, imipenem

On admission: diarrhoea,, f & nau
No abdominal tendeQ\ nor: owd sounds, liver and

spleen — no \Q*

Chest X-

stent d |arrhoea colonoscopy was carried out: ulcers
ughout the colon (size: 3-4 mm) — dg.: ischemic colitis
or intestinal manifestation of SLE?



O

First Hungarian ribotype 027 Q&A

Culture of faecal specimen for usual pathog;@negative,
metronidazole was started empirically ‘e

Loss of weight, sever diarrhoea, f

Direct toxin detection for toxin@ G@n B by ELISA was
positive — vancomycin was staft \(\

Worsening of the Q@‘ghf neumonia, sepsis

24 hours after t errl(§£§ the ICU the patient died (E. coli
was 1ol om t d cultures taken just before death)

mtheward and in the ICU

D%Oﬂﬁ rmation of the ribotype in the reference laboratory as a

part of a national surveillance half a year later.



\‘?ffﬂ &

\ “B'p-'18 (H u‘nga'riéh‘ strain

\
6\/.

e

'

Control riotype 027 (@91 i 6%1&
- O ol
Cﬁ\\ X

Terheset a. CMI (in press)



- Background document

- European surveillance studies
- Infection control guideline

- Treatment guideline

- Diagnostic guideline

\(ﬂ

ESGCD O
ﬁ ESCMID STUDY GRO%‘QLE 0\\9



Why now? N
o°

0 Historical data \
First isolate of 027 in 1988 (France par@K h severe CDAD)

Historical database (>6 000 st Gp\ﬁale Gerdl ng (US): 1984-1993,
14 patients with FQ suscepti b

0 Historical isolates @%sola@&ared 180bp deletion in

tcdC and bi nary@@«
o Nograd z\l r@aw@ demic strain since 2002, outbreaks
N Cé‘% SA andEurope

0 eplacement of existing types

a Correlation with the (over)use of fluoroguinolones and
cephal osporins in the hospitals



Antimicrobial susceptibility of 405 C. difficile INS
Isolated in Europein 2005 (Barbut et al. for the ESG 2007)
Data were obtained from 14 countries and 3
ATB MICS0 MI1C90 ange %R
(mg/) | oih-max)
VA 05 _ NN 0.75 0 0.25-2 0
MZ Oﬁh@@& 0.012-0.75 0
EM -@é >256 0.047->256 |/ 4587\
%(J 4 >256 0.016->256 |\ 50.6
0.032 0.38 0.023->32 9.1
M X 0.5 >32 0.032->32 |[C 337 2




| n vitro susceptibility of 258 isolates of C Ifficile

Metronidazole 025 05 £0.06-1
Vancomycin 1 1 £0.5-4

Rifampicin £0.06 £0.06 £0 0
Fusidic acid 1 2 £

Cefotaxime >128 >1 0 64
Ceftriaxone 64 ‘

Meropenem d\

Pip/Taz % 4>128 128/4
Clari ' ; >1 128 0.125->128
c@ ycin >128  0.125->128

@ profloxacin >128 >128 16->128

Levofloxacin >32 >32 >32
Gatifloxacin 64 128 2->128
Moxifloxacin 64 64 2->128

Adapted from: A.M.Bourgault, F.Lamothe et al. 2006 Antimicrob.Agents Chemother 50: 3473-75

8
8

8
8
8
8

100
82.6

0.4

85.3
14.7

100

100
82.2
82.2



Data from arecent Hungarian s{ué‘@
O

0 80 recent toxin positive C. difficiled esand 20
Isolates from our collection ( sold) were

tested by E-test for 6(’
clindamycin, ‘ Q@ ’{S\O\
erythromycin, \\ )
metronidaz Q C

if @ @\(ﬂ

0 Among the 20 “historical” strains no resistant was
found for the tested antibiotics



M etronidazole Data for 80 recent |solates

HE @206\ o)

\) lindamycin

0 0

0125 025

Terhes & Nagy (unpublished data)



Number of tested isol ates
) IN o o)

Moxifloxacin

=50

2 4
== [ 1

0.125 0.25 0.5

MIC

All fiverif N&O

I’eSI stant

ere Cross

lindamycin,

eryt ycin and
moxifloxacin

N
o

A B :
\—r'%i

Number of tested i sol ates
8 &8 8

=
o O

Terhes & Nagy (unpublished data)

. }ae \\0\
\ﬁ @\}' Rifampicin

/
3 5
1 1 1
- 0 0 - 0 0 0 = 0 | 0 0 0 | n
0.002 0.004 0.008 0.016 0.032 0.064 0125 025 05 1 2 4 8 6 32

MIC



M etronidazoleresistance in C. dlfflqﬂ?

%
O Wong et a.: Diag. Microbiol. Infect. Dis. (1 ggo

- Out of 100 C. difficileisolates 1 IC: 64 pg/mi
0 Pelaezetal.: ICCAC abstract CZS@Q

- 9% of 469 C. d|ff|C|Ie|soIa@@ere r@%tant (MIC: >32 pg/ml)
- Resistance to metr e common if the strain
was isolated fro &n @ﬁ% VS 7.5%)
O Jangetal.: ’@ i
- M etmﬁ& rea@t strains were found among equine C.
diw lates (MIC: 32 ug/ml)
<

(Out of 80 recent Hungarian isolates 2 had an MIC 16 pg/ml)



Terapeutical optionsto dz%@

Agent MIC mg/l Pharmaco\/@ Infection
Metronidazole 0.03-0.1 moderate
Vancomycin  0.02-1.0 Q%b rbed sever
Tecoplanin 0.02-1 q@@)rbed sever
~usidic acid* rIy absorbed mild/mod.
?lfampl n (és\ 0'@ enterohepatic ~ mild/mod.
Rifaxi O 00 not absorbed  mild/mod.
Rifaléz) 0.007-0.02 enterohepatic  mild/mod.

poor absorption

*resistant mutans slready discribed



O O O O

New ther apeutic options under mve%@a\}l on

O
Antibiotics \/ MIC no/ml
Ramoplanin (not absorbed \SS 0.1-1.0
Daptomycin (cyclic lipopepti d%( 0.5

Tigecycline (analog of mi nesy 0.06
Fidaxomicin (not ab?&& \&ttlon) 0.1-0.25

oxin bin O \Q*
IOLEb @

\%CI ne or antibodies (monoclonals, 1gG, IgM)
Probiotics (Saccharomyce boulardii, Lactobacillus rhamnosus)



Fidaxomicin versus Vancomyci rﬁ’@ﬁ

Treatment of Clostridium diffici\éﬂ@ ections
\@
Clinical Cure R;ﬁg
Patients %%@M@O\ Vancomycin
Clinically QQ °

evaluabl@() @z\@é (92.1%)  254/283 (89.8%)

| %@@treat 253/287 (88.2%)  265/309 (85.8%)

Louieet al. 2009



Fidaxomicin versus Vancomycin for ‘@'ﬂﬂ
Treatment of Clostridium difficile\l;ﬁbections

<
Recurrence Rat;g’\\sS
Patients FidaxoWan O\ Vancomycin
S y
Clinically QQ °

evaluable \() @?9?(13.3%) 53/221 (24.0%)
| %@@treat 30/253 (15.4%)  67/265 (25.3%)

Louieet al. 2009



Fidaxomicin ver sus Vancomycin for \6&*

Treatment of Clostridium difficile\l;ﬁbections
\@

Global Cure Ra@g
it

Patients Fidaxo C|\n§\90\ Vancomycin
(o}

Clinically Oﬂ\@\l
evaluableQ\O @%96 (77.7%)*  190/283 (67.1%)

| %@@treat 214/287 (74.6%)*  198/309 (64.1%)

Louieet al. 2009



&

Ecological Differences between H micin
and Vancomycin @)\/
Antimicrobial Suscept] N)l

Clostridium diffi{il/ 208{
O
\e(\e %I&\gﬂ)
Antimicrobial O%a\ra% MICs,  MICy,
agent A\
Fid "0.06-1.0 0.25 05
ycin 0.5-4.0 0.5 1.0

Karlowsky et al. 2008



3
Ecological Differences betv\@n@'

Fidaxomicin and VancoQ/Nﬂ (1)

Antimicrobial Suscepti N)l
Bacteroidesfra%i/ 50)

\\
\_'e(\e : S@% (mgll)
Antimicrobial O n

6\39% MIC, MICyq,

agent ()

Fid 556->1024 256 1024
Vein 16-256 64 128

Finegold et al. 2004



Summary (&A

o When should welook for the pl\é/ﬁ@%e of C.
difficile and/or itstoxins?

\5
Nosocomial diarrhoea (B@Qng rule) or diarrhea
at admission Q)
W)

Accept only Med samples

Do no cure
testln of stool (if negative) is not cost-
@@tlve

In cases of relapse (excludefirst other pathogens)



Suggested procedure for laboratory diagqosis

of CDAD (CDI) @
W
O In sporadic cases \S&e
Direct detection of toxin A from thefaces by a
suitable ELISA, I1C or etho@ adequate
o In outbreaksepl % ae&%udlesare needed
Beadesdw@%ectl of“toxin A and B
the eeded or store the stool

at 40 -20 °C for later culture in the
ence lab If 1solation was not carried out

@ Use ribotyping (or other molecular typing) to confirm the
spread of an epidemic strain



| nfection control measuresto limit the spread

difficile; conclusionsfrom thellterature(vx@& al. CM|
2008 Supplement 5)

0 Early diagnosis of carriers with sy
O Activesurvelllance of CDI | h@g'fal wl ngs

0 Survellance of the ann e hospital wards. (Limit
the use of fluoro @ (Y;al osporines)

o Hand washi e soap > chlorhexidine > non-

medlca@ép alco based products

O E@&Jhe patients with CDI in single room, in cohortsor in
|ation ward

O Isolation can be terminated if normal bowel motion has returned
for 48 h.



| nfection control measuresto limit t ego‘éead

of C. difficile (cont.) \/\\Q
O If thereis aproven CDI case, preven read of stool
O Wear gloves, gowns or aprons In contact with patients
who have CDI \/ 0\

o Disinfect objects c@b@ﬂe%’w&'rc difficile with

sodium hypoc

hyp I\@I n con@at% with detergent,

glutaraldehyde

% r peracetlc acide
ducate medical (and cleaning!!) staff about the disease and
Its epidemiology








