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Plan

ÂBackground 

ÂOld & newly available tests

ÂEmerging evidence

ÂLocal in use evaluation supported by 
Showcase



C. difficile Infection

ÁInfection a result of the action of 
toxins produced during organism 
multiplication
ÁPatients may carry the organism 

asymptomatically
ÁNot all strains are capable of producing 

toxin



Surveillance

ÂMandatory surveillance by HPA

ÂStarted for >65ôs in Jan 2004

ÂCoverage of >2ôs from Apr 2007

ÂDH/HPA C. difficile management 
guidance issued  2009

ÂTargets imposed 

ïwith financial penalties if not met



New NHS Contract

Target exceeded 
by

Penalty

(% of contract value)

0% 0

1% 0.2

2% 0.4

5% 1.0

10% 2.0



Diagnosis
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Aims of Diagnosis

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

Âallow appropriate & timely intervention 
for the individual, i.e. antibiotic Rx 
(starting and or stopping)

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



So what are the options?

ÂCytotoxin testing

ÂCulture

ÂCytotoxigenic culture

ÂToxin testing

ÂGDH

ÂPCR



Cytotoxin neutralisation assay 
(CTN)

Â Detects effect of toxin in 
stool on cultured cells

Â Sens 80-100%, Spec 98-
100%

Â Still quoted as gold 
standard test

Â Technically difficult

Â Result takes >24hrs (up to 
48)

Â Not standardised



Culture

Â Sensitivity 89-100%

Â Specificity 85-99%

Â Results in isolate for typing

Â However:

ïTime consuming - 48hr incubation

ïUp to 25% of isolates may be non -toxigenic

ïTherefore need to test for toxin production also 
(ñcytotoxigenic cultureò).

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


Cytotoxigenic 
culture (CTC)

Â Culture organism from faeces

Â Subculture in liquid

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

Â Potential new gold standard

Â Time consuming

Â Probably reference/research 
tool only

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


Toxin Immunoassay

ÂMost commonly used clinically in the UK.

ÂVariety of kits and formats available

ÂMay need to be batched

ïResulting impact on turn around time

ÂDifferent formats available (plate, 
automated and membrane)

ÂWide variation in performance.



CEP Results

CEP08054, Feb 2009

Test 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 95.7

F 89.8 92.6

G 77.8 98.8

H 84.3 98.6

I 77.8 92.8

Sensitivity:   
66.7-91.7%

Specificity:    
90.9-98.8%



Toxin Immunoassay

ÂDoubts about efficacy raised by Ticehurst  
(JCM 2006)

ÂShowed sens of 38% compared to CTN

ÂEvidence now mounting that the toxin 
immunoassay alone is sub-optimal.



GDH

ÂGDH (glutamate dehydrogenase) enzyme 
constitutively produced by C. difficile

Â i.e. a test for presence of organism (NOT 
toxin)

Â Thus will also detect non-toxigenic strains 

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

ÂMembrane and ELISA formats available



C. difficile PCR

ÂDesigned to detect the genes 
responsible for the toxin.

Âat least 3 commercial formats available 
in the UK.

Â range from: 
Âsupply of primers and probes to fully 

integrated system

Âbatch vs random access

Âability to identify strains such as 027



Detects any       
C. difficile

Detects 
toxigenic C. 
difficile

Detects toxin

Culture Cytotoxigenic culture Toxin ELISA

GDH PCR (for toxin gene) Cytotoxin neutralisation 
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Pt may have a 
toxigenic strain

Pt has a toxigenic 
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Pt has a toxigenic 
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Pt needs Rx



So what should we be 
doing?

Â Focus of (a large amount of) current 
research.

Â to determine the performance of the tests

Â individually and in combination

Âif combination, how many and whatôs the order?

ÂWhat are the clinical implications of a positive result?

Â What question are we trying to answer?

ïPatient alone, or wider context?



How do they compare?

Â 600 samples tested

Â 9 toxin tests, GDH, PCR, CTN & CTC.

Â Toxin sens 66.7-91.7% compared to CTN

Â 60-86.4% when compared to CTC

ÂPCR more sens, middle of pack for spec.

ÂGDH as sensitive as best toxin but less 
specific

Eastwood et al.,JCM 2009



How do they compare?

Â600 samples

ÂPCR, Toxin, CTN (and CTC for 
discrepancies)

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

ÂFor toxin testing these were 50 & 
98.5%

Terhes et al.,JCM 2009



How about combining 
tests?

Â 432 samples

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

Novak-Weekly et al.,  JCM 2010

Tox GDH & 
Tox

GDH, Tox 
& CTN

GDH & 
PCR

PCR

Sens 58.3 55.6 83.1 86.1 94.4

Spec 94.7 98.3 96.7 97.8 96.3



Local experience

Â226 cases last year Jun 2008-2009

ÂAll tested with toxin ELISA only

Â76% positive on first specimen, further 
17% on second specimen (211 total)

ÂNumber treated prior to a positive 
result 134



Local experience

Â PCR in use evaluation commenced August 
2009 through Showcase

Â ELISA v PCR using 4000 consecutive 
hospital samples

Â Also, GDH & cytotoxigenic culture on ~3600
Â Outcomes:
ïTurnaround time
ïInitiation of isolation 
ïCommencement of treatment
ïSens/spec/costs of combining tests



Problems?

ÂNo longer looking for toxin (which 
causes disease)

ÂNow looking for toxigenic organism
Âsome ptôs may be asymptomatic carriers

ÂMay cause some confusion
Âneeds clinical interpretation

ÂInterpretation in patients with other clinical 
reasons for diarrhoea?

ÂSurveillance/reporting-needs a level playing 
field


