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Surveillance of Clostridium difficile infection (CDI) 
is compulsory in Belgian hospitals. Our objectives 
were to compare incidence and case characteristics 
of nosocomial infections (Nc-CDI) with onset of diar-
rhoea more than two days after hospital admission, 
with non-nosocomial cases (Nnc-CDI). The database 
included inpatients from 2008 to 2010. Of 8,351 cases 
reported by 150 hospitals, 3,102 (37%) were classi-
fied as Nnc-CDI and 5,249 (63%) as Nc-CDI. In 2010, 
the mean incidence per 1,000 admissions was 0.95 
for Nc-CDI and 0.56 for Nnc-CDI. Both incidences were 
relatively stable over the three years, with a slight 
decrease in 2010 (p<0.01). Onset of symptoms in Nnc-
CDI cases took place in the community (57.1%), nurs-
ing homes (14.2%) or hospitals (17.5%); data for 11.2% 
were missing. Nnc-CDI cases were younger than Nc-CDI 
(median age 75 vs. 79 years, p<0.001), and more likely 
to be women (62% vs. 57%, p<0.001) and to have pseu-
domembranous colitis (5.3% vs. 1.6%, p<0.001). In 
2009, C.  difficile ribotype 027 was found in 32 of 70 
reporting hospitals compared with 19 of 69 in 2010 
(p<0.03). Although our study population only included 
hospitalised patients, the results do not support the 
hypothesis of an increase in the incidence of severe 
community-associated CDI.

Introduction
Clostridium difficile infection (CDI) is the leading cause 
of diarrhoea in healthcare settings. In recent years, 
an increase in the incidence and the severity of noso-
comial (Nc) or healthcare-associated CDI has been 
reported in Canada [1], the United States [2], and sev-
eral European countries [3]. This rise has in part been 
explained by the emergence of a new virulent strain, 
PCR ribotype 027 [4], although in some countries, for 
instance Germany, an increase in CDI incidence had 
been described several years before the virulent strain 
027 occurred [5].

In Belgium, CDI incidence and mortality more than 
doubled between 1998 and 2007 [6]. PCR ribotype 027 

was identified for the first time in 2005 from a hospital 
outbreak [7]. In that context, a nation-wide prospec-
tive surveillance of CDI in hospitals was introduced by 
the Institute of Public Health (WIV-ISP) in 2006 which 
became compulsory in July 2007.

Although strains attributed to severe pathology are 
generally found in hospital inpatients, recent reports 
suggest that the occurrence and severity of CDI in 
the community is also increasing [8,9]. Moreover, CDI 
is increasingly recognised as a cause of diarrhoea in 
populations previously considered to be at low risk 
[10-12]. Recent reports have shown that CDI, including 
severe cases, can also occur in infants and children 
[13,14], healthy young people living in the community, 
and peripartum women [8,15].

In this article, using data from the compulsory surveil-
lance of CDI in hospitals in Belgium, we compared inci-
dence of Nc and non-nosocomial (Nnc) cases over the 
last three years (2008–2010) and compared the cases 
in terms of age, sex, and severity of the infection.

Methods
Prospective surveillance of CDI in hospitals in Belgium 
was introduced in July 2006 and became compulsory in 
July 2007 for all hospitals. Psychiatric and chronic care 
hospitals of less than 150 beds are statutory excluded, 
but their voluntary participation is encouraged. The full 
surveillance protocol [16] and the annual report of the 
surveillance [17] are available in Dutch and French at 
our dedicated website.

Study design
We analysed all CDI cases recorded in the hospital-
based surveillance for hospitals participating in the 
period from 1 January 2008 to 31 December 2010.

Definitions
Recent recommendations for the definition of CDI 
cases [18] were followed in the protocol. A CDI case 
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was defined as a patient with symptoms of diarrhoea 
or toxic megacolon combined with a positive result of a 
laboratory assay and/or endoscopic or histopathologic 
evidence of pseudomembranous colitis. Participating 
hospitals were asked to apply this definition to all hos-
pitalised patients recorded during the surveillance. 
Fulfilment of the definition was checked for each indi-
vidual case by the WIV-ISP.

Cases were classified as Nc-CDI cases if onset of diar-
rhoea took place more than two days after admission 
to the reporting hospital. All other cases were classi-
fied as Nnc-CDI cases, and the place of onset of symp-
toms was recorded.

Data analysis
Mean annual incidence was calculated as the sum of 
CDI cases across all reporting hospitals in a given year 
divided by the sum of denominators (i.e. number of 
hospital-days or admissions). Incidences for Nc-cases 
are expressed by hospital-days and by admissions. For 
Nnc and total cases, the denominator of hospital-days 
is irrelevant, and incidences were calculated only by 
admissions.

The STATA 10.1SE (StataCorp. College Station, Texas, 
United States) statistical package was used for 
analysis.

Ribotyping
In the surveillance protocol, each hospital is asked to 
send five consecutive isolates from CDI patients to the 
national C. difficile reference laboratory every year. All 
strains are ribotyped by PCR, based on the compari-
son of patterns of PCR products of the 16S–23S rRNA 
intergenic spacer regions using primers described by 

Barbut et al. [19]. The size of each peak was determined 
using GeneScan software or GeneMapper V.4 software 
(AB(Applied Biosystems).

Results
From 1 January 2008 to 31 December 2010, a total of 
8,882 episodes of CDI were registered by 150 hospi-
tals. We excluded 531 episodes (6%), which did not 
meet the case-definition for CDI (e.g. symptoms of 
diarrhoea without a positive result of toxin detection). 
Descriptive data were analysed from a total of 8,351 
CDI episodes from 7,646 patients. For our incidences 
analysis, only hospitals that contributed for an entire 
calendar year were selected, which left a total of 6,733 
CDI episodes registered by 136 hospitals. Of these, 
4,214 were defined as nosocomial.

Incidences
The mean annual incidence of CDI across hospitals that 
contributed surveillance data for an entire year in the 
study period is shown in Table 1. The slightly decreas-
ing incidence of Nc-CDI over the three consecutive 
years and the large variability of incidences between 
hospitals are shown in Figure 1. Overall, the mean inci-
dence of CDI was 1.87, 1.82 and 1.52 per 1,000 admis-
sions in 2008, 2009 and 2010, respectively and 37% of 
CDI were considered to be Nnc-cases. Trends over time 
of incidences of Nc and Nnc-CDI evolved in parallel and 
seemed to be stable (Table 1).

Ribotyping data from the reference laboratory
In 2010, C.  difficile ribotype 027 was identified in 19 
of 69 hospitals sending CDI stool samples for typing 

Table 1
Incidence of Clostridium difficile infection in hospitals in 
Belgium, 2008–2010 (n=6,733)

Year 2008 2009 2010
Number of hospitals 107 107 91
Reported CDI
Number of total cases  2,354 2,321 2,058
Proportion of nososomial casesa 63.3% 61.4% 63.3%
Mean incidence of CDIb

All cases
 per 1,000 admissions 1.87 1.82 1.52c

Nosocomial casesa

 per 1,000 admissions 1.18 1.12 0.95
 per 10,000 hospital-days 1.48 1.46 1.26
Non-nosocomial cases
 per 1,000 admissions  0.69 0.70 0.56

CDI: Clostridium difficile infections.
a Symptom onset (diarrhoea) more than two days after admission 

to reporting hospital.
b Total cases across reporting hospitals/total denominators.
c p<0.01, Pearson’s chi-squared test: difference to 2008 incidence.

Figure 1
Distribution of incidences of nosocomial Clostridium 
difficile infection per 10,000 hospital-days in Belgian 
hospitals, 2008–2010 (n=4,214)
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(Table 2). This proportion was lower than previous 
years (28% and 46% in 2010 and 2009, respectively; 
p<0.03).

Characteristics of patients with 
Clostridium difficile infection
The median age of the 7,646 CDI patients that met the 
case definition was 78 years (P25-P75: 64-85 years), 
and 59% were female. Of the 8,351 episodes of CDI 
associated with these patients, 5,249 episodes (63%) 
occurred more than two days after admission to the 
reporting hospital (Nc-CDI). In comparison with Nc-CDI 
patients, Nnc-CDI patients were younger (75 years for 
Nnc vs. 79 years for Nc cases, p<0.001 (Mann-Whitney 
test)) (Figure 2) and with a higher proportion of women 
(62% for Nnc vs. 57% for Nc cases, p<0.001 (Pearson’s 
chi-squared test)).

With regard to the severity of the infection, the pro-
portion of pseudomembranous colitis among Nnc-CDI 
cases was higher (5.3% for Nnc vs. 1.6% for Nc cases, 
p<0.001 (Pearson’s chi-squared test)). In 2010, this 
proportion in Nnc-CDI cases was lower than in the pre-
vious years, although the difference was not statisti-
cally significant (4.9% and 6.1% in 2010 and 2008, 
respectively; p=0.27 (Pearson’s chi-squared test)). For 
the 3,102 Nnc-CDI cases included in the study, onset 
of symptoms took place in the community (n=1,761, 
57.1%), in a nursing home (n=447, 14.2%) or in the 
reporting or another hospital (n=543, 17.5%), while 
11.2% (n=351) remained unclassified due to missing 
data.

Discussion
Data from the last three years showed a relatively sta-
ble incidence of CDI in Belgian hospitals, with a slight 

decrease in 2010. These findings do not support the 
hypothesis [8,9] of an increase in the incidence of 
severe (e.g. leading to hospitalisation) community-
associated CDI. In Belgium, 75% of deaths associ-
ated with a CDI diagnosis take place in a hospital [6]. 
Therefore we consider our assessment of the severity 
of community-associated cases using only hospital-
ised cases a fair approximation of the reality. The large 
variability of incidences between hospitals seems 
unlikely to be attributed only to case mix variation. 
Health services research has led to the conclusion that 
unexplained variation in a number of important clinical 
areas is a very significant issue, and that there could 
be huge improvements if the poorest performers could 
match the best [20].

If the variation in C.  difficile rates is not explained by 
case mix, then it might be due to differences in pre-
vention practices, which would indicate that there is a 
potential for improved prevention. But more research 
is needed to test this hypothesis in the field of health-
care-associated infections. The proportion of hospitals 
where ribotype 027 was found decreased in 2010, but 
a limitation of these data is that only 70 hospitals sent 
samples for typing, against 110 who contributed to the 
epidemiological data.

The incidence of all CDI in Belgium was comparable with 
the incidences of 1.1 per 1,000 admissions reported 
in France in 2009 [21] and 1.8 per 1,000 admissions 
reported in the Netherlands in 2008 [22], although the 
data in these countries are collected voluntarily and 
thus not as representative compared with the compul-
sory Belgian surveillance. It was lower than in Germany 
(1.4 vs 4.6/1,000 admissions in 2007) [23]. Unlike in 
Belgium, participation in the national surveillance in 

Table 2
Riboptypes distribution among Clostridium difficile 
infections in Belgian hospitals, 2008–2010 (n=1,663 
samples)

Year 2008
Jan-Jun

2009
Jan-Jun

2010
Jan-Jun

Number of hospitals who sent CDI stool 
samples for typing 51 70 69

Hospitals with ribotype 027
Number 28 32 19

Proportion 55% 46% 28% a

Hospitals with ribotype 014
Number 10 25 23
Proportion 20% 36% 33%
Hospitals with ribotype 078
Number 19 8 16
Proportion 37% 11% 23%

CDI: Clostridium difficile infections.
a p<0.03, Pearson’s chi-squared test: difference to 2009 

proportion.

Figure 2
Age distribution of patients with Clostridium difficile 
infections in Belgian hospitals, 2008–2010 (n=7,646 
patients)

CDI: Clostridium difficile infections; Nc: nosocomial; Nnc: 
non-nosocomial.

Statistical outliers were excluded.
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Germany is voluntary and a bias towards a participa-
tion of hospitals with higher incidence might have 
been involved.

The incidence of Nc-CDI in Belgium was lower than that 
reported in a European-wide hospital-based survey 
specific for CDI, performed in 2008 (97 hospitals in 34 
European countries) [24]. Importantly, the incidence of 
Nc-CDI in the three Belgian hospitals that participated 
in that survey (2.8/10,000 hospital-days) was higher 
than the incidence here reported in our nation-wide 
surveillance of 98 hospitals (1.5/10,000 hospital-days 
in 2008), which suggests that, at least for Belgium, the 
survey overestimated the incidence numbers due to 
the limit number of hospitals included. In England [25] 
and in Québec [26], Nc-CDI surveillance is also compul-
sory. The mean incidence of Nc-CDI in these countries 
in the period from April 2009 to March 2010 was higher 
(3.6 and 6.3/10.000 hospital-days, respectively) than 
in Belgium (1.3/10.000 hospital-days in 2010).

The strengths of the Belgian surveillance are the 
wide coverage of hospital data and the possibility for 
hospitals to follow their incidence in a secured web-
based follow-up system in real time, thus they receive 
rapid feedback after recording, which can be used to 
make local improvements. Indeed, comparable data, 
i.e. data from a representative sample of hospitals 
and recent data, are scarce in the literature. A limita-
tion of our system is that the data do not allow us to 
provide incidence per inhabitants and to estimate a 
cross-transmission at national level.. By definition, our 
surveillance only includes the more severe (hospital-
ised) community-associated CDI.

Conclusion
The incidence of all CDI in hospitalised patients from 
Belgium was stable over the period 2008 to 2010, 
although a slight decrease was observed in 2010. 
The incidence in Belgium is comparable with the inci-
dence reported in surrounding countries like France 
and the Netherlands. Although our study population 
only included hospitalised patients, the results do 
not support the hypothesis [8,9] of an increase in the 
incidence of severe community-associated CDI. The 
large variability of incidence between the hospitals in 
our study suggests that a proportion of these infec-
tions, although hard to quantify, could be prevented by 
improving classical infection control methods. Current 
CDI surveillance in Belgium is a useful and valid tool 
to monitor trends in incidence and severity of cases in 
Belgian hospitals.
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