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 BACKGROUND 
• Rapid diagnosis of Clostridium difficile infection (CDI) is crucial for an adequate infection control. 
 
• Multi-step algorithms based on the detection by enzyme immuno-assay (EIA) of both glutamate dehydrogenase (GDH) and toxins A and B (TAB) and confirmation of discordant results by a toxin B 
gene amplification test (TGAT) have recently emerged as the most used procedures for rapid CDI diagnosis.  
 
•The objective of this study was to compare two algorithms based on two EIAs that detect both GDH and TAB (CERTEST Clostridium difficile GDH+Toxin A+B, CerTest, Biotec S. L., Zaragoza; and C. Diff 
Quik-Chek Complete, TechLab, Blacksburg, VA, USA) as screening tests and a TGAT (Xpert C. difficile Assay, GeneXpert, Cepheid, Sunnyvale, CA, USA) as confirmatory test for the diagnosis of CDI. 

METHODS 
• Setting. Our institution is a 1,550-bed tertiary teaching center serving a population of approximately 715,000 inhabitants. 
• Study design. Prospective design for the comparison of validity values of diagnostic tests.  
• Study period. From November 2014 to January 2015.  
• Study population. All stool specimens  sent to the laboratory for diagnosis of CDI during the workdays of the study period.  
• Stool specimen processing. Upon reception or after overnight storage at 4ºC, all selected specimens were processed for the following procedures: CERTEST Clostridium difficile GDH+Toxin A+B, C. Diff 
Quik-Chek Complete, cytotoxicity assay and toxigenic culture (Clostridium difficile agar, 48 h, 35-37ºC, anaerobic conditions). Specimens with discordant results from any evaluated EIA were processed 
for Xpert C. difficile Assay.  All procedures were performed according manufacturers´ instructions. 
• Gold standard procedure. Combination of cytotoxicity assay from stool specimens and from isolates. 
• Molecular characterization of isolates. The tcdA gene (toxin A), tcdB gene (toxin B), and binary-toxin genes cdtA and cdtB of isolates were detected by multiplex PCR. Phylogenetic analysis of 
ribotyping profiles was conducted using the unweighted pair group method with arithmetic mean (UPGMA) and Dice coefficients (Bionumerics software 5.0).  
• Statistical analysis. Proportions were calculated with a 95% confidence interval following a binomial distribution. The sensitivity and the specificity of each assay, and proportion of specimens 
performed by Xpert C. difficile Assay were compared using a 2-tailed McNemar test for paired samples. The predictive values were compared using a 2-tailed Fisher exact test. Data were analyzed using 
the statistical program IBM SPSS Statisics, version 19.0 (Armonk, New York, USA).  

RESULTS 

CONCLUSIONS 

• Used as stand-alone assays, both EIAs showed to be insensitive to diagnose CDI and, therefore, they should be used with molecular procedures within multi-step 
diagnostic algorithms.  
• The algorithm based on C. Dif Quik-Chek assay tended to be more specific and with a greater positive predictive value than the algorithm based on CERTEST Clostridium 
difficile GDH+Toxin A+B assay. 
•The sensitivity to diagnose ribotype 027 episodes was greater than that of the remaining ribotype episodes, highlighting the capacity of this ribotype to hiperproduce 
toxins.  

386 stool specimens 
Table 1. Validity values (%) of the evaluated diagnostic methods 

Sensitivity 
(CI95%) 

Specificity 
(CI95%) 

Positive 
predictive value 

(CI95%) 

Negative 
predictive value 

(CI95%) 

Proportion of 
specimens tested by 

Xpert (CI95%) 

Procedures based on 
CERTEST Clostridium 
difficile GDH+Toxin 
A+B assay 

Only GDH 
88.1  

(77.1-95.1) 
92.4  

(88.9-95.0) 
67.5  

(55.9-77.8) 
97.7  

(95.4-99.1) 
19.9*  

(16.1-24.3) 

GDH+ToxAB 
45.8  

(32.7-59.2) 
96.4  

(94.4-98.5) 
73.0  

(55.9-86.2) 
90.8  

(87.3-93.6) 
- 

GDH+ToxAB+Xpert 
88.1  

(77.1-95.1) 
96.6  

(94.1-98.3) 
82.5  

(70.9-90.9) 
97.8  

(95.6-99.1) 
10.4  

(7.5-13.8) 

Procedures based on 
C. Dif Quik-Chek 
Complete assay 

Only GDH 
91.5  

(81.3-97.2) 
95.4  

(92.5-97.4) 
78.3  

(66.7-87.3) 
98.4  

(96.4-99.5) 
17.9*  

(14.2-22.1) 

GDH+ToxAB 
61.0  

(47.4-73.5) 
99.1  

(97.3-99.8) 
92.3  

(79.1-98.4) 
93.4  

(90.2-95.8) 
- 

GDH+ToxAB+Xpert 
91.5  

(81.3-97.2) 
98.8  

(96.9-99.7) 
91.5  

(81.3-97.2) 
98.5  

(96.5-99.5) 
7.8  

(5.3-10.9) 

Table 2. Sensitivity values (%) according to the ribotype 
causing the ICD episode 

Sensitivity (CI95%) 

Ribotype 027 
(N=21) 

Other 
ribotypes

(N=38) 
P

Procedures based on 
CERTEST Clostridium 
difficile GDH+Toxin
A+B assay 

Only GDH 100 
(83,9-100) 

81,6 
(65,7-92,3) <0,001

GDH+ToxAB 81,0 
(58,1-94,6)

26,3 
(13,4-43,1) <0,001 

GDH+ToxAB+Xpert 100 
(83,9-100) 

81,6 
(65,7-92,3) <0,001 

Procedures based on 
C. Dif Quik-Chek 
Complete assay 

Only GDH 100 
(83,9-100) 

86,8 
(71,9-95,6) 0,150 

GDH+ToxAB 95,2
(76,2-99,9) 

42,1
(26,3-59,2) <0,001 

GDH+ToxAB+Xpert 100 
(83,9-100) 

86,8 
(71,9-95,6) 0,150

GDH: detection of glutamate dehydrogenase.  ToxAB: detection of toxins A and B.  

P values 

Sensitivity  Specificity  Positive predictive value Negative predictive value Proportion of specimens tested by Xpert 

GDH (CERTEST) vs GDH (QC) 0.625 0.031 0.193 0.573 0.134 
GDH (CERTEST) vs GDH+ToxAB(CERTEST) <0.001 <0.001 0.666 <0.001 - 
GDH (CERTEST) vs GDH+ToxAB (QC) <0.001 0.002 0.003 0.008 - 
GDH (CERTEST) vs Algorithm (CERTEST) 1 <0.001 0.053 1 <0.001 
GDH (CERTEST) vs Algorithm (QC) 0.625 <0.001 <0.001 0.568 0.001 
GDH (QC) vs GDH+ToxAB (CERTEST) <0.001 0.405 0.633 <0.001 - 
GDH (QC) vs GDH+ToxAB (QC) <0.001 <0.001 0.066 0.002 - 
GDH (QC) vs Algorithm (CERTEST) 0.625 0.523 0.662 0.772 0.327 
GDH (QC) vs Algorithm (QC) 1 <0.001 0.024 1 <0.001 
GDH+ToxAB (CERTEST) vs GDH-ToxAB (QC) 0.012 0.092 0.034 0.261 - 
GDH+ToxAB (CERTEST) vs Algorithm (CERTEST) <0.001 1 0.312 <0.001 - 
GDH+ToxAB (CERTEST) vs Algorithm (QC) <0.001 0.180 0.015 <0.001 - 
GDH+ToxAB (QC) vs Algorithm (CERTEST) <0.001 0.057 0.238 0.008 - 
GDH+ToxAB (QC) vs Algorithm (QC) <0.001 1 1 0.001 - 
Algorithm (CERTEST) vs Algorithm (QC) 0.625 0.092 0.100 0.575 0.332 

*In the course that a diagnostic algorithm based only on detection of GDH were used in in both techniques. GDH: detection of glutamethe dehydrogenase.  ToxAB: detection of toxins A and B. Algorithm: 
multi-step algorithm. CERTEST: CERTEST Clostridium difficile GDH+Toxin A+B. QC: C. Dif Quik-Chek Complete 




