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C. difficile Infection

+

A Infection a result of the action of
toxins produced during organism
multiplication

A Patients may carry the organism
asymptomatically

A Not all strains are capable of producing
toxin



Survelllance

+

A Mandatory surveillance by HPA
AStarted for >650s I
ACoverage of >20s fr

A DH/HPA C. difficile management
guidance issued 2009

A Targets imposed
I with financial penalties if not met



New NHS Contract
+

Target exceeded Penalty
9)Y (% of contract value)
0% 0
1% 0.2
2% 0.4
5% 1.0
10% 2.0
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Diagnosis



Acquires C. difficile Given antibiotics, C.
from contaminated difficile multiplies,
environment releasing toxin

C. difficile i ve C. difficile +ve C. difficile +ve
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Contaminates environment wi t h



Acquires C. difficile Given antibiotics, C.
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environment releasing toxin
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: antibiotic use
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Aims of Diagnosis

Accurately and promptly diagnose C.
difficile infection In order to:

A allow appropriate & timely intervention
for the Iindividual, I.e. antibiotic RX
(starting and or stopping)

A allow appropriate & timely infection
control intervention, i.e. isolate, PPE,
cleaning



So what are the options?
JrA Cytotoxin testing

A Culture

A Cytotoxigenic culture

A Toxin testing

A GDH

A PCR



Cytotoxin neutralisation assay
(CTN)
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A Detects effect of toxin In
stool on cultured cells

A Sens 80-100%, Spec 98-
100%

Still quoted as gold
standard test

Technically difficult

Result takes >24hrs (up to
48)

Not standardised
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Culture

+

A Sensitivity 89-100%
A Specificity 85-99%
A Results in isolate for typing

A However:

I Time consuming - 48hr incubation
I Up to 25% of isolates may be non-toxigenic

I Therefore need to test for toxin production also
(hcytotoxigenic cultureo



http://www.wales.nhs.uk/sites3/documents/379/Clostridium_difficile.jpg

Cytotoxigenic
culture (CTC)

A Culture organism from faeces
A Subculture in liquid

A then test supernatant for
toxin (usually by a vero cell
assay, but may also use
ELISA)

A Potential new gold standard
A Time consuming

A Probably reference/research
tool only



http://www.wales.nhs.uk/sites3/documents/379/Clostridium_difficile.jpg

Toxin Immunoassay

/;kﬂost commonly used clinically in the UK.
A Variety of kits and formats available

A May need to be batched
I Resulting impact on turn around time

A Different formats available (plate,
automated and membrane)

A Wide variation in performance.




CEP Results

T

Sensitivity:

66.7-91.7%
Specificity.

est Sensitivity Specificity
A 91.7 97.1
B 89.5 96.7
C 76.8 90.9
D 66.7 95.1
E 90.7 05.7
= 89.8 92.6
G 77.8 08.8
H 84.3 98.6
I 77.8 02.8

CEPO08054, Feb 2009

90.9-98.8%



Toxin Immunoassay

T

A 'Doubts about efficacy raised by Ticehurst
(JCM 2006)

A Showed sens of 38% compared to CTN

A Evidence now mounting that the toxin
Immunoassay alone Is sub-optimal.




GDH

A GDH (glutamate dehydrogenase) enzyme
constitutively produced by C. difficile

A l.e. a test for presence of organism (NOT
toxin)

A Thus will also detect non-toxigenic strains

A Also produced by other organisms (though
test should be specific to C. difficile)

A Membrane and ELISA formats available



C. difficile PCR
jL

A Designed to detect the genes
responsible for the toxin.

A at least 3 commercial formats available
In the UK.

A range from:.

A supply of primers and probes to fully
Integrated system

A batch vs random access
A ability to identify strains such as 027



Detects any Detects Detects toxin
C. difficile toxigenic C.
| difficile
Culture Cytotoxigenic culture Toxin ELISA
GDH PCR (for toxin gene) Cytotoxin neutralisation

assay

Pt may have a
toxigenic strain

Pt has a toxigenic
strain

Pt has a toxigenic
strain that is producing
toxin /n-vivo

Pt may need isolating

Pt needs isolating

Pt needs isolating

Pt may need RxT needs
clinical assessment

Pt may need RxT needs
clinical assessment

Pt needs Rx




So what should we be
doing?

A Focus of (a large amount of) current

research.

A to determine the performance of the tests

A individually and in combination

Al f combinati on, how many an
A What are the clinical implications of a positive result?

A What gquestion are we trying to answer?
i Patient alone, or wider context?



How do they compare?

+

A 600 samples tested

A 9 toxin tests, GDH, PCR, CTN & CTC.

A Toxin sens 66.7-91.7% compared to CTN
A 60-86.4% when compared to CTC

A PCR more sens, middle of pack for spec.

A GDH as sensitive as best toxin but less
specific

Eastwoocdet al.JCM 2009



How do they compare?

+

A 600 samples

A PCR, Toxin, CTN (and CTC for
discrepancies)

A For PCR sens and spec improved when
compared to CTC, values were 96.4 &
99.1%

A For toxin testing these were 50 &
98.5%

Terheset al.JCM 2009




How about combining

tests?

A 432 samples

A PCR, toxin ELISA, GDH, CTN compared to CTC

Tox GDH & | GDH, Tox| GDH & PCR

Tox & CTN PCR
Sens 58.3 55.6 83.1 86.1 94.4
Spec 04.7 98.3 96.7 97.8 96.3

NovakWeeklyet al JCM 2010
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Local experience

A 226 cases last year Jun 20082009
A All tested with toxin ELISA only

A 76% positive on first specimen, further
17% on second specimen (211 total)

A Number treated prior to a positive
result 134



Local experience

+

A PCR in use evaluation commenced August
2009 through Showcase

A ELISA v PCR using 4000 consecutive
hospital samples

A Also, GDH & cytotoxigenic culture on ~3600

A Outcomes:
I Turnaround time
i Initiation of isolation
i Commencement of treatment
I Sens/spec/costs of combining tests



Problems?

+

A No longer looking for toxin (which
causes disease)

A Now looking for toxigenic organism
AsSsome ptos may be asympt

A May cause some confusion
A needs clinical interpretation

A Interpretation in patients with other clinical
reasons for diarrhoea?

A Survelllance/reporting-needs a level playing
field



