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Abstract
We compared the Verigene C. difficile (CDF) (Nanosphere, Northbrook, IL), the Simplexa C. difficile Universal Direct (Focus Diagnostics, Cypress, CA), the BD MAX Cdiff (Beckton Dickinson, Franklin
Lakes, NJ), and the Xpert C. difficile (Cepheid, Sunnybrook, CA) assays for the detection of toxigenic C. difficile. One hundred and ninety de-identified, remnant diarrheal specimens were included in this study.
After resolution of discordant results by toxigenic culture, the Xpert C. difficile assay displayed the highest sensitivity (100%), with specificity, positive predictive and negative predictive values (PPV and NPV)
of 98.8%, 92.0%, and 100%, respectively. The Verigene CDF test displayed 95.2% sensitivity, 99.4% specificity, 95.2% PPV, and 99.4% NPV. The Simplexa Universal Direct test was 87% sensitive and 100%
specific, with a PPV and NPV of 100% and 98.2%, respectively. Finally, the BD MAX Cdiff assay showed sensitivity, specificity, PPV, and NPV of 87%, 98.8%, 90.9%, and 98.2%, respectively.

Background

Results
Of the 190 specimens tested, we observed concordant results among all four assays for 181
specimens. In all, we observed discordant results for nine specimens (4.7%) with seven of the nine
discordant specimens positive by a single assay. A breakdown of the results for each of the
discordant specimens is shown in Table 2.

Table 2. Resolution of discordant specimens

In contrast to the Xpert, BD MAX, and Simplexa assays, which only detect the presence of the tcdB gene, the
Verigene CDF also detects tcdA, binary toxin, and the point mutation in tcdC that is associated with the hyper-virulent
PCR ribotype 027 strains. Because the Xpert C. difficile assay is currently used for clinical testing in our laboratory,
we were interested in determining the distribution of toxin genes in our local population. We therefore examined the
distribution of tcdA and 027-associated markers in our Verigene CDF positive specimens (Figure 1). The observed
prevalence of the 027 PCR ribotype (~20%) was consistent with what has been described previously (5).

Figure 1. Breakdown of Verigene positive specimens

% of Verigene positive specimens

Toxigenic C. difficile infection (CDI) is currently the leading cause of hospital-associated
infectious diarrhea in the United States (1). The significant morbidity and mortality associated
with CDI, as well as increasing disease severity and the emergence of hyper-virulent strains (2,
3) underscores the importance of accurate diagnosis of this infection. Furthermore, with the
associated cost of missing a case of CDI exceeding $10,000, rapid diagnosis results in a
significant reduction in unnecessary treatment costs. Laboratory methods for diagnosing CDI
have traditionally relied on the detection of either C. difficile toxin activity (e.g. cell culture
cytotoxicity assay) or of the toxins themselves (e.g. EIA). More recently, detection of toxin
genes using molecular methods has increasingly been used by clinical laboratories as either a
stand-alone test or performed as part of tiered algorithm that also includes testing for the C.
difficile glutamate dehydrogenase enzyme by EIA (4). Despite the wide array of molecular tests
currently on the market, relatively few studies have directly compared the performance of these
assays. Furthermore, the performance of the Verigene CDF test relative to other FDA-cleared
assays has not been established. Therefore, the goal of this study was to directly compare the
performance of four of the FDA-cleared molecular C. difficile assays: the Verigene CDF test,
the Simplexa C. difficile Universal Direct test, the BD MAX Cdiff assay and the Xpert C.
difficile assay for the detection of toxigenic C. difficile in diarrheal stool specimens.

Table 1. C. difficile assay characteristics

After resolution of discordant results, 23 specimens were determined to be true positives, and 167
were true negatives. The observed a positivity rate for samples enrolled in the study ( ~12%), was
consistent with the historical positivity rate for our institution. Based on these results, we next
calculated the sensitivity, specificity, positive predictive value and negative predictive values for
each test (Table 3).
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tcdB, toxin B; tcdA, toxin A; Binary, binary toxin gene; tcdC mut, mutation at base 117 in the
toxin regulator gene.

Table 3. Assay performance characteristics

Conclusions

Study Design
In this study, we compared the performance of four FDA-cleared molecular tests for detecting CDI. The
Xpert assay displayed the highest sensitivity (100%), followed by the Verigene (95.5%), BD MAX (87%)
and Simplexa (87%) assays . The Simplexa assay was the most specific (100%), followed by the Verigene
(99.4%), Xpert (98.8%) and BD MAX Cdiff (98.8%) assays. Despite differences in assays performance, all
four tests evaluated in this study are simple to perform a have a relatively rapid in-assay time to result. These
data support the utilization of molecular testing for routine laboratory diagnosis of CDI.
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As RT-PCR-based assays are generally associated with significant reagent costs, we were interested
in analyzing the frequency with which specimen re-testing was required (Table 4). The Simplexa C.
difficile assay was the only test that did not require repeat testing for any of the specimens. Of the
190 stool specimens in the study, only one (0.5%) had to be re-tested using the Xpert assay. In
contrast, five (2.6%) and 11 (5.8%) of the specimens had to be re-tested with the Verigene and BD
MAX assays, respectively.
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