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Comparison and Evaluation of Diagnostic Assays for Clostridium difficile Infection
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Background: Clostridium difficile is a leading causative microorganism of pseudomembranous colitis (PMC) and antibiotic-associated diarrhea.
In patients who have a history of antibiotic use and diarrhea, the presence of the C. difficile toxin should be confirmed to diagnose C. difficile infec-
tion (CDI). In this study, the results of three assays for CDI, which were performed on 1,363 clinical stool samples at a tertiary hospital, were ana-
lyzed to evaluate the performance and usefulness of these assays for diagnosis of CDI.

Methods: The results of the VIDAS C. difficile Toxin A&B Immunoassay (bioMérieux SA, France), Xpert C. difficile Real-Time PCR Assay (Cepheid,
USA), and ChromID C. difficile Agar (bioMérieux SA, France) culture were analyzed retrospectively. Cases were defined as CDI according to the
positive Xpert assay or the positive VIDAS assay and/or culture in the presence of PMC findings after radiological imaging or endoscopic proce-

dures.

Results: A total of 1,027 samples (75.8%) tested negative in all three assays, 101 samples (7.4%) tested positive in all three assays, and overall
agreement among them was 82.7%. In this study, 291 cases (21.3%) were diagnosed as CDI. Sensitivity and specificity of the VIDAS assay were
38.8% and 99.3%, and those of ChromID culture were 71.5% and 96.5%, respectively. The Xpert assay showed good sensitivity (98.6%, 287/291),

whereas the VIDAS assay and ChromID culture showed low sensitivities.

Conclusions: These results suggest that rapid molecular diagnostic assays, such as the Xpert assay, are promising candidates for an initial di-

agnostic test for CDI.
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1) VIDAS C. difficile Toxin A&B assay
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2) Xpert C. difficile assay
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Table 1. Summary of the results of three diagnostic assays for CDI from
1,363 stool samples

Table 2. Agreement on results in comparison with the Xpert C. difficile
assay

. . ChromID
Assay ng\z!;xy'” el gsiyfﬁ C difficle N (%)
agar culture

Result Negative Negative Negative 1,027 (75.3)
Positive Negative Negative 8(0.6)
Negative Positive Negative 71 (5.2)
Positive Positive Negative 11 (0.8)
Negative Negative Positive 41 (3.0)
Positive Negative Positive 0(0.0)
Negative Positive Positive 104 (7.6)
Positive Positive Positive 101 (7.4)

Xpert positive 287 (21.1)

PMC findings in radiologic/endoscopic test* 4(03)

True positive cases 291 (21.3)

Total 1,363 (100.0)

OPA PPA NPA K coefficient
m (95% Cl)

P value

VIDAS 86.6 390 993
ChromID 91.0 4 96.2

0.487 (0.423-0.543) <0.05
0.714 (0.668-0.759) <005

Abbreviations: OPA, overall percentage agreement; PPA, positive percentage agree-
ment; NPA, negative percentage agreement; Cl, confidence interval.

Table 3. Performance of the VIDAS Toxin A/B assay and ChromID C. dif-
ficile culture

Sensitivity Specificity PPV NPV
% (95% Cl)

VIDAS 38.8 (33.2-44.4) 99.3 (98.9-99.8) 94.2 (90.0-98.4) 85.7 (83.7-87.6)
ChromID  71.5(66.3-76.7) 96.5(95.4-97.6) 84.6(80.0-89.1) 92.6 (91.0-94.1)

*In discrepant cases with a negative Xpert C. difficile result, CDI was diagnosed if
radiologic and/or endoscopic findings of PMC were present.

ZF AE 71 mlal A A AR A DA
Xpert HAFHI} VIDAS A Q] 78-9- 212} 86.6%, 39.0%, 99.3%%1
o Xpert HAFET} ChromID BJFES] 73-9- ZH2 91.0%, 71.4%,
96.2%AT}. VIDAS AHAFH ChromID H{9FH 2] Cohen’s kappa
A4 212 0487 (P<0.05), 0.714 (P<0.05)= Xpert FAAPH I} VI-
DAS HAPH-E 255 9] YX|(moderate agreement) S, Xpert A}
H3} ChromID HJFH-S 733t U] (substantial agreement) S H
TH(Table 2).

o O Z1.0_O
& 54 A&

2. 2t AL ds

VIDAS AAH Q] w7 oF Eo| = 7k} 38.8% (95% confidence
interval, CI: 33.2-44.4%), 99.3% (95% CI: 98.9-99.8%0)%.2, Chro-
mID BJOFH-L 712} 715% (95% CI: 66.3-76.7%), 96.5% (95% CI:
95.4-97.6%)FTHTable 3). Xpert HAPHO A 24 AT}E B oLy
CDIZ ZIghe of| 7} 471(PMC axfo] THHE[HA] VIDAS AR ¢F
391 13} vieFHRE ol 37D)o] ZlE]o] Xpert HAPH S vIZE
= 98.6% (287/29D )

n #
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SHHA Al&sar ekt el Ak 2|72 Fao] i FEgla
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AARSER AN 55 o83 FARIHEAM S T E A
A SO B8 & Mo So|=E A= Ao = SIS
(5, 8, 9, 12, FEEHARHRI =AuleFiate] vl Aol £
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Abbreviations: PPV, positive predictive value; NPV, negative predictive value; Cl,
confidence interval.

Tk A4S HAATH3, 6,7, 10, 16] A7 w3} 7ho| =eielof A=
CDI A2 913 2, 30 Yare]E2 Al Wi o = EAp
AP Th= AL A|oFe1 9114, 16 17], 2 CDI HAHol| of
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He o e F A ST H RS o 2 FEES HAITE VI
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