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Clostridium difficile is the causative pathogen for antibiotic-related nosocomial diarrhea. For epidemiological
study and identification of virulent clones, a new binary typing method was developed for C. difficile in this
study. The usefulness of this newly developed optimized 10-loci binary typing method was compared with two
widely used methods ribotyping and multilocus sequence typing (MLST) in 189 C. difficile samples. The binary
typing, ribotyping and MLST typed the samples into 53 binary types (BTs), 26 ribotypes (RTs), and 33 MLST

sequence types (STs), respectively. The typing ability of the binary method was better than that of either ri-
botyping or MLST expressed in Simpson Index (SI) at 0.937, 0.892 and 0.859, respectively. The ease of testing,
portability and cost-effectiveness of the new binary typing would make it a useful typing alternative for outbreak
investigations within healthcare facilities and epidemiological research.

1. Introduction

Clostridium difficile is the most commonly recognized cause of in-
fectious nosocomial diarrhea (Simmerlein et al., 2016; Cohen et al.,
2010). Hlnesses associated with C. difficile range from mild diarrhea to
pseudomembranous colitis and toxic megacolon (Maccioni et al., 2015;
Tang and Stone, 2017; Moudgal and Sobel, 2012). To understand the
spread of this pathogen and identify clones with increased virulence,
several molecular typing methods such as pulsed-field gel electro-
phoresis (PFGE), multilocus sequence typing (MLST), multilocus vari-
able-number tandem-repeat analysis (MLVA), and amplified fragment
length polymorphism (AFLP) have been developed to investigate C.
difficile outbreaks (Tenover et al., 2011; Killgore et al., 2008; Huber
et al., 2013; Griffiths et al., 2010; Bidet et al., 1999). However, the
application of these typing methods for C. difficile has been hampered
by some of their limitations: long turn-around time, high cost, low
typeability, poor-reproducibility, difficulties in portability and data
analysis.

Binary typing, a new typing technique used successfully to study the

epidemiology of Campylobacter jejuni, may provide a better typing so-
lution for C. difficile (Cornelius et al., 2010; Price et al., 2006; Huang
et al.,, 2013). This technique is based on the idea that every binary
target (gene present in some strains but not in others) could divide
strains into two different groups. Using an array of binary targets, a
strain could be characterized with a binary profile (Huang et al., 2013).
The typing capability of the binary typing method for C. jejuni has been
compared with those of serotyping, PFGE, and MLST. The binary typing
has showed advantages in turn-around time, simplicity, cost, dis-
criminatory ability, and portability (Cornelius et al., 2010).

In view of finding a better typing method, we report here the de-
velopment of a novel binary typing scheme for C. difficile. The useful-
ness of the binary typing was compared with two commonly used
methods, PCR-ribotyping and MLST in C. difficile typing.
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2 2. Materials and methods
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