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External Quality Assessment Scheme for Clostridium difficile
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Objectives

The United Kingdom National External Quality Assessment
Service (UK NEQAS) for Microbiology introduced a scheme for
Clostridium difficile in April 2009 and provides participants with
the opportunity to assess the quality of culture, molecular and
toxin testing for C. difficile. This study analysed the performance
of clinical laboratories participating in the Clostridium difficile
scheme from April 2009 to November 2010.
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Fourteen simulated liquid faecal specimens were distributed to
between 177 and 276 participating laboratories in seven
distributions. Participant laboratories were based in a total of 23
different countries (Table 1).
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® Twelve specimens included toxigenic strains of C. difficile
ribotypes (RT): 001, 002, 005 (x2), 014 (x2), 015, 016, 027
(x3) and one 017" (toxin A-B+)

® One specimen contained a toxin negative strain (RT 010)

® One specimen was negative for C. difficile and contained
commensal organisms only

* Addendum - originally stated as 078, the correct ribotype is 017

Results reported by participants were analysed by method to
determine their performance with these specimens. Figure 1 is an
example of a distribution report with results presented by method.

Table 1. UK NEQAS for Microbiology scheme for
Clostridium difficile: countries participating

Countries participating in UK NEQAS Microbiology EQA for Clostridium difficile

Austria Kuwait
Belgium Malta
Croatia Netherlands
Cyprus Norway
Denmark Saudi Arabia
Finland Slovenia
France South Africa
Germany Sweden
Greece Switzerland
Hong Kong USA
Ireland United Kingdom
ltaly

Figure 1. Example distribution report for the Clostridium
difficile scheme showing results are presented by method
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Dispatch Date : 25-Oct-2010

Specimen : 0002 Fagces The presence of Clostridium difficiie was queried. The specimen contained a toxigenic strain of Clostidium difficiie, Proteus
mirabilis and Enterobacter cloacas.

UK (%) Your Report : Toxigenic Clostridium difficile
Your Score : 2

Meridian: ImmunoCard A+B 4 11 (4.2)
Techlab: C. diff Tox A/B Il | & 30 (11.5)

Culture | & 14 (54)

Other 3 (1.1) 7T (1.7)

Cell culture 6 (2.3) 13 (3.2)

C. diff Chek 11 (42) 14 (35)

C. difficile QuikChek (GDH) 15 (5.7) 17 (4.2)
Cepheid: Xpert 16 (6.1) 24 (60)

Techlab: C. diff Tox A/B QuikChek 25 (9.6) 28 (6.9)
Tox A/B QuikChek Complete 37 (142) 42 (104)
BioMerieux: Vidas | 35 (13.4) 53 (13.2)

Premier Tox A+B | 47 (18.0) 84 (15.9)

All (%)

29 (7.2)
36 (8.9)
51 (12.7)

Owverall Results UK Al Score

Indeterminate 13 14

Specimen CDT positive 92 117 2
Clostridium difficile 2 3 2
Toxigenic C_difficiie 41 a5 2
Clostridium sp. 0 1 0
Specimen CDT negafive 14 20 1
GDH negative 1] 0 -1
Culture negative 0 3 -1
Non-toxigenic C.difficile 11 13 1

| T I T |
45 B4 a0 Total 173 256

I
o 16 32

] positive

Number of Reports

l Equivocal

- Megative

Specimen

Distribution

Date Ribotype

Table 2a. Participants’ overall performance with specimens
containing a toxigenic Clostridium difficile

Percentage of
participants reporting a
fully correct result

°NIBSC, Bacteriology, Blanche lane, South Mimms, Hertfordshire, EN6 3QG (formerly at UK NEQAS)

Participants’ results for the fourteen specimens are presented in tables 2a — 2d.

® For 9 of the 12 specimens containing a toxigenic strain of C. difficile, 84% to 100% (average 94%) of participants reported correctly on the
detection of Clostridium difficile and/or toxin [table 2a]

® The remaining three specimens contained weakly toxigenic strains (all confirmed positive in reference testing including cell cytotoxicity assay)
where participants experienced a higher failure rate; 18% to 27% (average 23%) [table 2b]

® The non-toxigenic strain was successfully identified by 98% of participants and 97% success was seen for the specimen containing only
commensals [table 2c]

® Results for specimens containing a toxigenic C. difficile were presented by testing algorithm employed by participants in table 2d

The methods used by participants for each distribution are displayed in figure 2

® The number of participants using culture increased from 14 to 50 but overall toxin testing using an EIA and/or membrane assay was the most
popular way of examining

® The number using kits detecting GDH has increased from 9 to 74 and the number using PCR toxin gene detection increased from 2 to 27.

Table 2d. Participants’ performance for specimens containing toxigenic
Clostridium difficile by testing algorithm employed

| 9252 | 9253 | 9395 | 9396 | 9491 | 9492 | 9629 | 9630 | 9765 | 9904 | 0001 | 0002 |
Ribotype | 027 | 016 | 005 | 001 | 027 | 005 | 002 | 015 | 014 | 027 | 078 | 014

weak weak weak
Testing algorithm +ve +ve +ve

Specimen number .
P Mean failure

rate by testing
algorithm

Culture and toxin detection:

9252 2467 11/05/09 027 93%
Correctresult | 40 39 40 43 50 42 58 53 68 97 81 85
9253 2467 11/05/09 016 95% False negative result | 2 2 1 0 0 6 0 3 9 2 19 | 3
9395 2510 03/08/09 005 93% False negative rate | 5% 5% 3% 0% 0% 14% 0% 6% 13% 2% 23% 4% 6%
Direct toxin detection®: {Sample tested directly for toxin/GDH antigen, culture not performed}
9396 2510 03/08/09 001 99% Correctresult| 108 | 112 | 111 | 120 | 116 | 69 | 110 | 90 | 117 | 143 | o1 | 17
9491 2541 26/10/09 027 100% False negative result 4 3 7 0 0 33 0 17 28 1 41 20
4% 3% 6% 0% 0% 48% 0% 19% | 24% 1% 45% | 17% 14%
9629 2583 01/02/10 002 99% *Includes results for combined kits that also detect GDH antigen
9630 2583 01/02/10 015 84%
Culture only (referred for toxin detection)
9904 2677 02/08/10 027 99% C. difficile isolated - refer | 2 2 4 4 2 2 4 3 4 1 4 3
0002 2708 25/10/10 014 80% C. difficile not isolated 1 1 3 1 0 2 1 4 4 0 0
Mean performance for the period March 2009 to April 2011 94% Indeterminate result (all methods) 4 2 2 1 0 14 1 4 15 | o | 20 | 14

Table 2b. Participants’ overall performance with specimens
containing Clostridium difficile isolates that were weakly
toxin positive

Participants’ results by specimen

Specimen | Distribution Date Ribotype Correct Incorrect | Indeterminate
result result result
9492 2541 26/10/09 005 68% 24% 8%
9765 2635 10/05/10 014 76% 18% 6%
0001 2708 25/10/10 078 69% 23% 8%

Specimen

Distribution

Date Specimen content

Table 2c. Participants’ performance with specimens
negative for toxigenic Clostridium difficile

Percentage of
participants reporting
a fully correct resulit

commensal flora only
Non-toxigenic Clostridium .
9905 2677 02/08/10 difficile RT 010 87%

Figure 2. UK NEQAS for Microbiology scheme for Clostridium difficile
(March 2009 to November 2010): breakdown of methods by
distribution number
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BD: GeneOhm
bioMerieux: Vitek
Cell culture
Cepheid: Xpert
Culture
Other
(antigen)
PCR: in-house
Premier Tox A&B
Ridascreen
CHEK
CHEK

Oxoid: C. diff test kit
A/B I

BioMerieux: Vidas
Meridian: ImmunoCard
Microgen C. difficile
Remel: RapID ANA I
Remel: Xpect C. difficile
Tox A/B
Techlab: C. DIFF CHEK
Techlab: C. DIFF QUIK
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Methods

Meridian: ImmunoCard A+B
Techlab: C. DIFFICILE TOX

® Failure to report a toxigenic C. difficile was
higher among participant laboratories
employing direct toxin detection without culture
than those employing culture and toxin
detection.

® Results reported for both GDH antigen and
molecular tests were 98% and 100% accurate
respectively.

Current opinion on C. difficile toxin detection
assays indicate that laboratories should not be
using the assays in isolation’? In the absence of a
pragmatic gold standard method for use in the
routine diagnostic testing laboratory, two testing
algorithms are currently being evaluated+:

|. Culture combined with toxin testing

ll. Detection of GDH antigen combined with
toxin detection

Assessment of results from the EQA distributions
iIndicated that laboratories including culture in their
testing algorithm had fewer specimen failures.
Participation in the UK NEQAS C. difficile scheme
will help participants to monitor the performance
of their methods and refine their testing
algorithms.
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