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Abstract

Clostridium difficile is a major cause of antibiotic-associated diarrhea with the increasing rate of
mortality. Several laboratories use enzyme immunoassays for detection of C. difficile toxin. It is; however,
showed poor sensitivity and specificity. Recently, the nucleic acid-based method has been performed due
to its high sensitivity and specificity. In order to follow and investigate C. difficile infection outbreaks, identify
the emergence of new strains with higher virulence and clarify possible bacterial strain transmission
molecular typing has been performed. Recently, MALDI-TOF MS was successfully applied to identity bacteria
matching the mass of peptides and small proteins from whole cells against a database. However, there are
only a few reports suggesting that MALDI-TOF MS can be applied for typing C. difficile. The aim of the
present study is therefore to develop the multiplex direct-PCR and direct loop mediated isothermal
amplification (direct-LAMP) assays for the detection of toxigenic C. difficile without DNA extraction in stool
sample and to perform molecular subtyping of C. difficile strains in Songklanagarind hospital using MALDI-
TOF MS method. The multiplex direct-PCR demonstrated that the limit of detection for C. difficile was 10°
CFU/mL in pure cultures and 10° CFU/ml in spiked stool test. The LAMP assay showed limits of detection
of 10° CFU/mL for both 165 rRNA and tcdB gene primer sets. Whereas the sensitivity of the 16s rRNA and
tcdB gene primer sets was 10" and 10" CFU/mL in the spiking test, respectively. Both assays showed
remarkable reproducibility and a high degree of specificity. The 393 stool samples from suspected patients
having C. difficile infection were tested by both multiplex direct-PCR assay and direct-LAMP assay comparing
to the “gold standard” toxigenic culture assay (TC) to determine sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV). The sensitivity, specificity, PPV and NPV for each test were
as follows: multiplex direct-PCR assay (88.2%, 100%, 100%, and 99.4%), direct-LAMP (88.2%, 100%, 1009%,
and 99.4%) and TC (94.1%, 100%, 100%, and 99.7%). In addition, MALDI-TOF MS could separate clinical C.
difficile isolates in Songklanagarind hospital into 4 subgroups based on peptide mass fingerprinting similarity.
It revealed that the toxigenic C. difficile were distributed in different subgroups, which indicated the broad-
spectrum patterns of protein profiles of toxigenic C. difficile isolates. Subgroup B was the major group, which
highly distributed in male internal medicine ward. Moreover, the MALDI-TOF MS could discrete C. difficile

strains from others bacteria species.

Indeed, the multiplex direct-PCR and direct LAMP assays are rapid, high sensitive and high specific
for detection of toxigenic C. difficile. It is superior to all known traditional methods and showed high potency
to apply for routine work. Furthermore, MALDI-TOF MS method is suitable for monitoring C. difficile strains



