
Strains : Hospitals are requested to send 5 consecutive strains
per semester following a Protocole of Surveillance of Clostridium
difficile infections established by IPH (11).

Surveillance period : from Jan 2009 to Dec 2013.

Culture : on chromID® C.difficile (bioMérieux, Lyon, France)
overnight anaerobic incubation (1,2)

CTA : cell-cytotoxicity assay was performed on 48h culture
supernatant on MRC-5 cells.

Ribotyping : DNA were extracted with chelex and 16S - 23S
rRNA intergenic spacer regions were amplified using primers as
described by O’Neill et al. (10). Amplicon size were analysed by
capillary electrophoresis using an automatic sequencer (ABI 3100
Automated Capillary DNA Sequencer) and GeneMapper Analysis
(Applied Biosystems, Inc.). A 35–500 bp ROX ladder (ABI) was
used as internal marker. Profiles were analyzed by comparison
with those of reference strains from the European collection
(Brazier classification, « BR » prefix)) and with our own database
(« UCL » prefix).

Genotyping : Toxin genes: tpi, tcdA, tcdB, binary genes: cdtA,
cdtB, deletions in tcdC gene and moxifloxacin resistance mutation
were tested using GenoType CDiff (Hain Lifescience,Nehren
Germany).

The beginning of the XXIst century was marked by a dramatic
change in the epidemiology of Clostridium difficile infections
(CDI) in North-America and in Western-Europe. The incidence
significantly increased but also the severity of the disease with a
mortality rate that had never been observed before (2,3,7) Large
outbreaks were reported in many hospitals. A specific clone
(ribotype BR027/NAP1) was rapidly identified as the cause of
the outbreaks. Belgium was one of the first countries in Europe
to report cases of CDI linked to ribotype BR027 (6).
Retrospectively, it was shown that a hospital outbreak involving
more than one hundred patients in a geriatric center in Brussels
had already been caused by this epidemic isolate in 2003 (8).

These circumstances led to the creation of a National
surveillance program for CDI which is pursued in Belgian
hospitals since 2007 by the Institute of Public Health (IPH) and
the C. difficile National Reference Center (NRC) (11). On the
laboratory side of this program, each acute hospital laboratory is
invited to send to the NRC, every six months, the first five strains
isolated in the routine bacteriology laboratory. This is mandatory
at least once a year. All strains are ribotyped since 2009.

Here we report on the last five years trends in ribotype
incidence.
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Abstract

Introduction

National surveillance of Clostridium difficile infection (CDI) is pursued in
Belgian hospitals since 2007 by the Institute of Public Health and the C.
difficile National Reference Center (NRC). Every six months each hospital
laboratory is invited to send to the NRC the first five strains isolated in the
routine bacteriology laboratory. All strains are ribotyped. Here we reported
on the last five years trends in ribotype incidence.
Method . The identification of all strains received at the NRC is confirmed
and the toxigencity is checked. For ribotyping, DNA are extracted with
chelex and 16S-23S rRNA intergenic spacer regions are amplified using
primers as described by Barbut et al (J. Clin. Microbiol. 2000). Amplicon
size are analysed by capillary electrophoresis using an automatic
sequencer (ABI 3100 Automated Capillary DNA Sequencer) and
GeneMapper Analysis (Applied Biosystems, Inc.). A 35–500 bp ROX ladder
(ABI) is used as internal marker. Profiles are analyzed by comparison with
those of reference strains from the European collection (Brazier
classification) and with our own database. Toxin genes (A, B and binary),
deletion in tcdC and moxifloxacin resistance mutation were tested using
GenoType CDiff (Hain Lifescience).
Results. From 2009 to 2013, we received respectively 389, 505, 462, 648
and 590 strains in the frame of our national surveillance. An average of 101
hospital laboratories (range : 84 – 111) participated. Among the 2594
isolates, a total of 433 different ribotypes were identified but 335 of them
were only seen once. A constant decrease of the proportion of ribotype 027
was observed from 18,5% of the strains and 35% of the laboratories in
2009 to respectively 3.8% and 15% in 2013. Since 2011, the ribotype 014
became the most frequent one (range 12 to 9 % of the strains) and was
found in 33 to 41% of the hospitals, followed by ribotypes 020, 002 and
078. In 2013, a marked increase of ribotype 070 (5% of the strains and 23
% of the laboratories) and of ribotype 106 (3% and 12%) was noted.

Conclusions . Participation of the laboratories to the national surveillance
program has been excellent. This allows a good monitoring of the evolution
of the epidemiology of C. difficile in Belgium. Over the last five years, a
major decrease of ribotype 027 was observed as well as a stable presence
of ribotypes 014, 020, 002 and 078 and the emergence of ribotype 070 and
106.
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Discussion

• Since 2007, the mandatory surveillance program allows
a good monitoring of the epidemiology of CDI in
Belgium.

• The decline of ribotype BR027 is confirmed as well as in
other countries like Netherland and Great Britain,
although it seems to remain the most common in
Europe as showed by a recent survey in 20 european
countries where it accounted for 18.4% of a series of
1211 strains collected a same day (K. Davies et al.
ECCMID 2014). This ribotype is now dominant in the
east of Europe (Germany, Hungary, Poland and
Romania) (12,13).

• BR106 whose frequency increases in Belgium is a
ribotype which was second in frequency in Britain in
2007 and 2008, but that has declined since then.
(http://www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/1317140658750).

• In 2013, a marked increase of ribotype BR070 and of
ribotype BR106 was noted. The binary toxin is not
present in these strains.

• There is a wide variety of ribotypes (433) and most of
them are represented by a single specimen suggesting
a great diversity in the sources of contamination (13).

• No clonal distribution of the ribotypes among the regions
was observed.

The National Surveillance program IPH-
NRC is organized as summarized here
below:

Fig. 1  Organization of the  National Surveillance.
Table 1  Evolution 2009-2013 of the most frequently i dentified ribotypes.

Results

Fig. 2  Evolution of the number  of  strains belong ing to the most 
frequent ribotypes between 2009 and 2013.

Fig. 3  Evolution of the percentage  of  strains be longing to the most frequent 
ribotypes between 2009 and 2013.

Fig. 4  Distribution ribotype frequency between 200 9 et 2013. Fig. 4   Strain distribution ribotype frequency bet ween 2009 and 2013.

• An average of 101 hospital laboratories (range : 84 – 111) participated.
• A total of 2594 strains were ribotyped between 2009 and 2013.
• A constant decrease of ribotype BR027 was observed (from 18,5% of the

strains and 35% of the laboratories in 2009 to respectively 3.7% and 15% in
2013).

• In table 1, an arrow indicates the gain or the loss of position of different
ribotypes in the frequency ranking.

Among the 2594 isolates, a total of 433 different ribotypes were identified but 335 of them were only seen once .
Since 2011, the ribotype BR014 became the most frequent one (range 12 to 9 % of the strains) and was found in 33 to
41% of the hospitals, followed by ribotypes BR020, BR002 and BR078. In 2013, a marked increase of ribotype BR070
(5% of the strains and 23 % of the laboratories) and of ribotype BR106 (3% of the strains and 12 % of the laboratories)
was noted. The most prevalent ribotypes were generally distributed among all regions.
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