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Introduction 
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Results Results 

Clostridium difficile (CD) is a spore-forming, anaerobic, gram positive 
rod spread by fecal-oral route. CD is responsible for colitides, resulting 
in symptoms ranging from mild to serious diarrhea to toxic megacolon 
with systemic intoxication. Important risk factors are hospitalization, 
staying in nursing homes, antibiotic therapy and advanced age (>65 
years) [1]. Virulence factors are the enterotoxin A (tcdA) and cytotoxin B 
(tcdB). The toxins are encoded by the tcdA and tcdB gene along with 
three accessory genes (tcdC, tcdE and tcdR) [2] for up- and down-
regulation. Hypervirulent strains of CD (NAP1/O27) produce a binary 
toxin (Clostridium difficile transferase, CDT). The consistent standard 
laboratory procedure for diagnosis has not yet been clearly established 
[3]. Glutamate dehydrogenase (GDH) screening tests for CD were used 
for two- or three-step algorithms with additional toxin A and B 
chemiluminescent assay (CLIA) testing, followed by nucleic acid 
amplification test (NAAT) in discordant cases [4].  

139 fresh stool samples were used for comparative evaluation of 
different methods for the detection of toxigenic Clostridium difficile: the 
Real-Time PCR assays RealStar® Clostridium difficile PCR Kit (Altona 
Diagnostics, Hamburg, Germany) and the IMDx C. difficile (Abbott 
Molecular, Illinois, USA). 40 samples were also tested using the C. 
difficile ELITe MGB® PCR Kit (ELITech, Berkhamsted, United Kingdom) 
[5,6,7]. Purification of nucleic acids was automated on the 
QIAsymphony® SP (QIAGEN Instruments, Hombrechtikon, 
Switzerland).  All samples were also analyzed by the LIAISON® C. 
difficile GDH chemiluminescent assay (CLIA) (Diasorin, Saluggia, Italy), 
followed by the LIAISON® C. difficile Toxin A and B CLIA (Diasorin, 
Saluggia, Italy) (Figure 1) All samples were run in culture, if enough 
material was available. Positive cultures were genotyped using the 
microflex™ LT mass spectrometer (Bruker, Germany). 
 
 
 

117/139 (84.2%) samples tested positive for GDH chemiluminescent 
assay. 64 (54.7%) of the 117 GDH-positive samples were positive for C. 
difficile Toxin A and B CLIA. Of the 117 samples tested positive with the 
GDH assay only 96 (82.1%) and 97 (82.9%) were positive when 
analyzed either by the RealStar® Clostridium difficile PCR or IMDx C. 
difficile test systems, indicating a higher specificity of the RT-PCR as a 
screening test. Of the 64 samples which were tested positive with the 
C. difficile Toxin A and B CLIA 60 (93.8%) and 63 (98.9%) were positive 
when analyzed by RealStar® Clostridium difficile and the IMDx C. 
difficile PCR assay respectively. The two PCR test systems gave a 
positive result in 14/53 (26.4%) and 15/53 (28.3%), respectively, which 
were positive for GDH but negative for Toxin A and B.  
The Real Time PCR results of all three different suppliers gave a 95% 
(38/40) concordance (Figure 2).  
40/139 samples were positive in culture and 39/40 were identified as 
Clostridium difficile using the microflex™ LT mass spectrometer 
(Bruker, Germany). 1/40 was identified as Clostridium hathawayii. 

Conclusions 

Current diagnostic algorithms for the diagnosis of CD infections 
recommend the combination of the GDH chemiluminescent assay as a 
screening test with a further ELISA-test for the detection of  C. difficile 
Toxin A and B in GDH-positive cases. Our data challenge this approach 
and indicate a higher specificity of the PCR-tests to detect clinically 
relevant CD-infections. The IMDx C. difficile Kit seemed to be slightly 
more sensitive in the detection of tcdA than the RealStar® Clostridium 
difficile PCR Kit. 
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Figure 1: stool sample preparation and subsequent analysis using chemiluminescent (CLIA) 
assays for GDH and Toxin A/B detection and real-time PCR detection systems  

Figure 2: data evaluation 
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