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ABSTRACT 25 

Introduction: The magnitude and scope of Clostridioides difficile infection (CDI) has changed with an 26 

increase in incidence and severity. The epidemiology of CDI is not well known in France due to 27 

difficulties to conduct large continuous surveillance. The objectives were to compare the 28 

characteristics of patients with CDI collected through repeated point prevalence survey via DIFTEC™, 29 

a free electronic tool, with those from previous French or European studies. 30 

Methods: DIFTEC™ was developed to evaluate epidemiological burden, diagnostic strategies and 31 

management of CDI in France. National and European guidelines were used for definitions.  32 

A literature review of studies conducted in Western Europe on CDI and published between January, 33 

2008 and May, 2018 was done to compare their data with those included in the DIFTEC™ database. 34 

Results: From January 2016, to December 2017, 455 CDI episodes from 22 French hospitals were 35 

included. Most of CDI cases were health-care associated (HCA) (78%).  36 

The comparison between included patients and French literature data showed that the rates of 37 

previous antibiotics exposure, crude mortality and recurrence were not statistically different. However 38 

HCA-CDI was significantly more frequent in the DIFTEC™ study. 39 

Gender distribution, recurrence and crude mortality rates were not statistically different compared to 40 

European data. HCA-CDI was more frequent in the DIFTEC™ study whereas previous treatment with 41 

proton pump inhibitors and antibiotics were significantly higher in European studies. 42 

Discussion: These results illustrated the added value of a new tool for increasing the reliable 43 

knowledge of CDI in France based on epidemiological surveillance implemented in health-care 44 

settings. 45 

Key words: Clostridioides difficile infection, Clostridium difficile infection, France, Prevalence, 46 

Surveillance  47 
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INTRODUCTION 48 

Clostridioides (Clostridium) difficile infection (CDI) is the most frequent infectious cause of nosocomial 49 

diarrhea with potential severe complications and major financial burden for health-care systems [1, 2]. 50 

In France, the extra cost of CDI in public acute-care hospitals was estimated to €163.1 million per year 51 

[3]. The epidemiology of CDI has changed since the emergence of the 027/NAP1/BI strain, which was 52 

implicated in large outbreaks [4, 5]. In Europe, the mean incidence of CDI in 2008 increased from 4.1 53 

to 7.0 CDI cases per 10,000 patient bed-days in 2012 [6]. In France, after the emergence of the 027 54 

strain, the French Institute for Public Health Surveillance published recommendations for the 55 

surveillance and prevention of CDI with mandatory notifications of severe CDI and/or outbreaks [7]. 56 

Until 2018, there has been no systematic, annual surveillance for CDI in France. A recent descriptive 57 

study of retrospective surveillance and alert data based on five different data sources was done to 58 

estimate CDI incidence in acute health-care facilities [8]. However, this epidemiological surveillance of 59 

CDI remains challenging and might beneficiate from various epidemiological tools [9, 10].  Prospective 60 

surveillance study can provide key information regarding CDI burden, but ideally, such data need to be 61 

obtained continuously over time. This approach is time-consuming and not easily feasible in practice. 62 

Repeated point prevalence survey (PPS) addresses this limitation by providing standardized, validated 63 

and long-standing monitoring to inform decision-making regarding this infection [11]. In addition, this 64 

kind of study is widely accepted, particularly when it can be repeated at regular intervals in a large 65 

hospitals sample and the results are easily shared with non-expert individuals [12]. In 2016, a simple 66 

surveillance tool, DIFTEC™ (https://www.diftec.net/) was developed to evaluate diagnostic and 67 

management of CDI in France. The tool is managed and coordinated by a national scientific 68 

committee of microbiologists, infectious diseases specialists and epidemiologists. Data collected on a 69 

secure website allow each participating center to monitor its local epidemiology of CDI. 70 

The objectives of this study were to compare the characteristics of patients with CDI collected through 71 

repeated point prevalence survey (PPS) via the DIFTEC™ project with those from previous French or 72 

European studies.  73 
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METHODS 74 

DIFTEC™ 75 

DIFTEC™ has received the support of the following societies: the French Society of Microbiology 76 

(SFM), the French Society of Infectious Diseases (SPILF) and the French Society of Hospital Hygiene 77 

(SF2H). DIFTEC™ is an electronic tool available for free for all French hospitals. It is a web based 78 

page which can be easily accessed by any computer, tablet or smartphone browser. Users can enter 79 

and export data in Excel tables and graphic presentations. 80 

DIFTEC™ offers the opportunity to centers to be part of a national observatory. For this, participating 81 

centers should report their CDI prevalent cases diagnosed during one month twice yearly. The period 82 

of reporting is acted by the centers. According to French law, a patient consent is not mandatory for 83 

anonymous surveillance data. The study protocol was approved by the CNIL (Comission Nationale de 84 

l’Informatique et des Libertés DE-2015-081/N° 1844884). 85 

Collected data 86 

For each included patient, a standardized questionnaire was completed with the following variables: 87 

age, gender, co-morbidities as defined by International Classification of Diseases-10 codes, 88 

information on hospital stay, origin of acquisition of infection, results of microbiological tests, specific 89 

CDI therapy, and infection outcome. Exposures to risk factors associated with CDI were also recorded 90 

including previous treatment with antibiotics, proton pump inhibitors [PPI], and immunosuppressed 91 

drugs. Biological data concerning: leukocytes and neutrophil counts, serum creatinine concentrations, 92 

lactate dehydrogenase, and albumin were collected at diagnosis to evaluate the severity of CDI. No 93 

additional testing was requested for the purpose of this study. A CDI case was defined as a patient 94 

with diarrheal stools and a positive stool test result (detection of free toxins A (TcdA) and/or B (TcdB); 95 

positive toxigenic culture or detection of toxin genes for TcdA or TcdB by PCR). CDI was assumed to 96 

be health care-associated if diarrhea started 48 hours after hospital admission or if symptoms 97 

occurred within 4 weeks of hospital discharge. Cases were defined as community-acquired if CDI 98 

signs presented in the absence of previous hospitalization within the last 12 weeks in out-patients, or 99 

in in-patients within the first 48 h of admission. Cases that did not fit any of these criteria were 100 

classified as undetermined origin [13]. Recurrence was defined if symptoms reappeared at least 10 101 

days after, but no more than 2 months after, the resolution of the first episode, and was associated 102 

with a C. difficile-positive test result. Included patients were followed 90 days after CDI diagnosis. 103 
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Readmission during this period permits to record data on crude and attributable mortality and rates of 104 

recurrence by day-30 and day-90. 105 

Comparison of patients’ characteristics included in DIFTEC™ vs French and/or European 106 

published data 107 

Search criteria 108 

A literature search of of prospective, retrospective or cross-sectional studies conducted in Western 109 

Europe (including United Kingdom) on CDI was done in PubMed. with the following combination of 110 

Medical Subject Heading terms: ((Clostridium difficile AND "last 10 years"[PDat] AND 111 

Humans[Mesh])) AND ((((((((((((((france) OR germany) OR italy) OR spain) OR portugal) OR 112 

belgium) OR denmark) OR sweden) OR norway) OR ireland) OR great britain) OR finland) OR 113 

switzerland) AND "last 10 years"[PDat] AND Humans[Mesh]).  All English- and French-language 114 

articles published between between January, 2008 and May, 2018 (last update May, 31 2018) were 115 

included. 116 

Search results, included and excluded papers 117 

The search yielded 1,351 potentially-relevant articles and 40 were included in the final analysis (Figure 118 

1). Conference abstracts, reports of outbreaks, as well as review articles were excluded.  Studies 119 

conducted in community, in patients less than 18 years old, and those with a sample size <30 were 120 

also excluded.  121 

Screening, quality assessment and data extraction 122 

Two reviewers (AH and NK) screened the articles titles and abstracts in the initial search to identify 123 

those appropriate for inclusion. Subsequently, the full text of articles was read by each reviewer. The 124 

results of both reviewers were compared and, in case of disagreements, were resolved through 125 

discussion. 126 

Statistical analysis 127 

The meta package (R® statistical software) was used to compare means, median, and percentages. 128 

The means of the different variables of the comparative studies were calculated according the study 129 

design and the values of the “random effects model” were considered. Collected data were compared 130 

using the Chi-square test after Bonferroni correction if needed. Statistical analyses were performed 131 

with the R® statistical software (R Foundation for Statistical Computing, Vienna, Austria. URL: 132 

http://www.R-project.org/).  133 
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RESULTS 134 

Descriptive analysis  135 

From January 2016, to December 2017, 455 episodes of C. difficile infection in 414 patients from 22 136 

French hospitals were reported through the DIFTEC™ database. Included patients had a mean of age 137 

of 71.0 years and there were more men than women (P=0.04; Table 1).  138 

CDI was confirmed by the detection of free toxins in 105 episodes (23.1%), toxigenic strain in 258 139 

episodes (56.7%) and free toxins and toxigenic strain in 89 episodes (19.6%). Diagnosed CDI were 140 

classified as health-care associated in 355 episodes (78.0%), 79 (17.4%) were community-acquired, 141 

and 20 episodes (4.4%) were from undetermined origin. 142 

Of the 455 episodes, previous antibiotics were received in 336 (73.8%) cases within the 60 days 143 

preceding the onset of diarrhea. Exposure to proton pump inhibitors (PPI), chemotherapy, 144 

immunosuppressive medication or steroids were observed in 208 (45.7%), 94 (20.7%), 35 (7.7%) and 145 

20 (4.4%) episodes respectively. 146 

Comparison of patients characteristics included in DIFTEC™ vs published data 147 

The characteristics of included patients were compared to those of 2,248 French CDI patients and 148 

28,887 CDI cases from elsewhere in Europe (Table 1). 149 

The comparison between included patients and French literature data showed that the rates of 150 

previous antibiotics exposure (p=0.11), crude mortality by day 30 after diagnosis (p=0.99) and 151 

recurrence (p=0.87) were not statistically different. The proportion of males (42.3% vs 50.3%) and 152 

previous use of PPI (45.7% vs 53.5%) were more frequent in French published papers compared to 153 

patients included in DIFTEC™ database. However health-care associated CDI were significantly more 154 

frequent in DIFTEC™ study (78.0 % vs 65.6 % in French studies). 155 

Gender distribution, recurrence and crude mortality rate were not statistically different between 156 

patients included through DIFTEC™ and European data. Health-care associated CDI was more 157 

frequent in the DIFTEC™ study (78.0 % vs 73.2 %) whereas previous treatment with PPI (45.7% vs 158 

68.8%) and antibiotics (73.8 vs 82.6%) were significantly higher in European studies (Table 1). 159 
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DISCUSSION 160 

The objective of this study was to evaluate the representativeness of a new epidemiological tool used 161 

for multicentric surveillance of CDI in France. The data came from repeated reporting of prevalent 162 

cases in France trough the DIFTEC™ project and were compared to patient characteristics published 163 

previously from surveillance, case-control and cohort studies (mono or multicentric) in France or other 164 

Western European countries. 165 

The results for the 22 hospitals that reported at least one month of data showed no major differences 166 

regarding demographic characteristics but reported higher health-care associated CDI cases in this 167 

study in comparison with French and European studies. This result could be arguably explained by an 168 

increase of CDI incidence in France as reported in a recent study which showed a statistically 169 

significant increase in CDI incidence between 2010 and 2016 (+ 14% annually) [8].  Nevertheless, this 170 

rate is similar to some local data from France [10, 14]. However, a bias related to the recruitment of 171 

included patients and/or the design of comparative studies cannot be excluded. A bias regarding a 172 

specific interest for hospital acquired cases might not be eliminated. The recurrence rate in this study 173 

fits well with French and European data despite the different clinical definitions used in those studies 174 

[15]. In addition, the crude mortality rates were similar between the epidemiological sources which 175 

underscore the lack of major differences regarding the clinical severity of the CDI cases by 176 

epidemiological design. This can be explained by the size of our sample. 177 

Previous exposure to antibiotics was significantly lower than reported in European studies. These 178 

discrepancies can be related to several factors (as. Type, number and period of exposure to antibiotics 179 

and other drugs associated with a risk of CDI), and a standardized definition of exposure is needed to 180 

evaluate the real impact of antibiotics on CDI acquisition [16-19]. PPIs have also been described as a 181 

potential risk factor for CDI [20, 21]. However, the influence of acid suppression in CDI remains 182 

uncertain and controversial. In our study, previous exposure to PPI was significantly lower than to the 183 

two groups of comparison. This may be related to the way that exposure was defined [22, 23]. In 184 

published papers, the period of risk ranges one to 6 months prior to CDI, but the manner of exposure 185 

is usually not defined. 186 

Epidemiological surveillance is the appropriate tool for trends analysis, outbreak detection and 187 

evaluation of intervention regarding CDI. However, such designs need many resources and might be 188 

difficult to implement on large geographical areas, especially at a national level [24]. Then, repeated 189 
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prevalence studies, as national prevalence survey, might be an alternative with data collection around 190 

the same time through the country but need an important preparation [25]. In addition, aggregate 191 

analyses for prevalent cases from local sources, such as included in the DIFTEC™ database, can 192 

provide insight into the changing epidemiology of CDI at national level. A restriction of DIFTEC™ is the 193 

need to monitor regularly the representativeness of the centers prior extrapolation to a national level. 194 

However both sources of prevalent data might be complementary with different objectives. DIFTEC™ 195 

developed at a local level can maintain a proximity awareness regarding CDI, encouraging a regular 196 

commitment/motivation of the clinicians. 197 

The limitations of the comparison between results from DIFTEC™ and published studies can be 198 

related to differences in data definitions or diagnostic tools. This point needs to be taken into account 199 

for discussion but is regularly a topic of concern regarding comparison between studies. Another limit 200 

should be mentioned concerning the modality of participation in this project. In fact, volunteer centers 201 

decided the time of their participation which can be associated with a potential selection biases. 202 

However, the majority of cases included in this study came from hospitals with one time participation 203 

and then it was not possible to check if there was a difference related to the participation’s month.  204 

Moreover, ongoing statistical analyzes did not shown any significant differences in hospital which 205 

participated in 2016 and 2017. 206 

Overall, this study illustrated the added value of a new tool for increasing our knowledge of CDI based 207 

on epidemiological surveillance in France implemented in health-care settings. The tool is relatively 208 

easily broadened to include the surveillance of CDI into a daily monitoring at national level. A regular 209 

checking of data quality, an increase the number of participating hospitals from different French 210 

regions, participation longer than one month, and a demonstration of plausibility of collected data in 211 

the DIFTEC™ project would generate a reliable epidemiological data which might be shared at 212 

national and international level.  213 



9 

 

Acknowledgments 214 

Participating hospitals: Centre Hospitalier Aix en Provence (Aix en Provence), Centre Hospitalier 215 

Annecy genevois (Annecy), Centre Hospitalier Béthune (Béthune), Centre Hospitalier Broussais 216 

(Broussais), Centre Hospitalier de Roubaix (Roubaix),Centre Hospitalier de Valenciennes 217 

(Valenciennes), Centre Hospitalier Dieppe (Dieppe), Centre Hospitalier Mémorial France-Etats-Unis 218 

(Saint-Lô), Centre Hospitalier Nevers (Nevers), Centre Hospitalier Universitaire Nantes (Nantes), 219 

Centre Hospitalier Universitaire Reims - Hôpital maison blanche (Reims), Groupe hospitalier de la 220 

région Mulhouse & Sud Alsace (Mulhouse), Groupement Hospitalier Saint-Joseph (paris), Hôpital 221 

Ambroise Paré (Boulogne-Billancourt), Hôpital Bretonneau (Tours), Hôpital Robert Schuman (Metz), 222 

Hôpital Saint Antoine (Paris), Hôpitaux Civils de Colmar (Colmar), Hospices Civils de Lyon (Lyon), 223 

Institut Curie (Paris), Institut de cancérologie de l'ouest (Nantes), Institut du cancer de Montpellier 224 

(Montpellier). 225 

Funding 226 

« DIFTEC™ software, used for the capture of the data, is owned and funded by Astellas Pharma 227 

France. The authors of the publication retain full control of the analysis of the results, the writing and 228 

approval of the manuscript. Astellas Pharma was not involved in collection and analysis of the data 229 

and has not participated in the redaction the review or the approval of the manuscript». 230 

« Le logiciel DIFTEC™ utilisé pour la saisie des données est financé par Astellas Pharma France qui 231 

en est propriétaire. Les auteurs de la publication sont responsables, de l’analyse des résultats, de la 232 

rédaction et de l’approbation de ce manuscrit. Astellas Pharma n’a pas été impliqué dans le recueil ou 233 

l’analyse des données et n’a pas participé à la rédaction, la relecture ou l’approbation du manuscrit ». 234 

Authors’ contribution 235 

Study concept and design: AH, NK and PV. Acquisition of data: AH and NK. Data analysis: AH & NK. 236 

Interpretation of data: NK, AH, and PV. Drafting of manuscript: NK, AH, and PV. Critical revision of the 237 

manuscript and important intellectual input: all authors. All authors read and approved the final 238 

manuscript.  239 



10 

 

References 240 

[1] M. Martin, W. Zingg, E. Knoll, C. Wilson, M. Dettenkofer, PROHIBIT Study Group. National 241 

European guidelines for the prevention of Clostridium difficile infection: a systematic qualitative review. 242 

J Hospit Infect 87 (2014) 212–219.  243 

[2] P. Feuerstadt, R. Das, L.J. Brandt. The Evolution of Urban C. difficile Infection (CDI): CDI in 2009–244 

2011 Is Less Severe and has Better Outcomes Than CDI in 2006–2008. Am J Gastroenterol 109 245 

(2014) 1265–1276.  246 

[3] A. Le Monnier, A. Duburcq, J.R. Zahar, S. Corvec, T. Guillard, V. Cattoir, et al., Hospital cost of 247 

Clostridium difficile infection including the contribution of recurrences in French acute-care hospitals. J 248 

Hospit Infect 9 (2015)117–122. 249 

[4] J. Kim, J.O. Kang, H. Kim, M.R. Seo, T.Y. Choi, H. Pai, et al., Epidemiology of Clostridium difficile 250 

infections in a tertiary-care hospital in Korea. Clin Microbiol Infect 19 (2013) 521–527.  251 

[5] C.A. Muto, M.K. Blank, J.W. Marsh, E.N. Vergis, M.M. O'Leary, K.A. Shutt, et al., Control of an 252 

outbreak of infection with the hypervirulent Clostridium difficile BI strain in a university hospital using a 253 

comprehensive "bundle" approach. Clin Infect Dis 45 (2007) 1266–1273. 254 

[6] K.A. Davies, C.M. Longshaw, G.L. Davis, E. Bouza, F. Barbut, Z. Barna, et al., Underdiagnosis of 255 

Clostridium difficile across Europe: the European, multicentre, prospective, biannual, point-prevalence 256 

study of Clostridium difficile infection in hospitalised patients with diarrhoea (EUCLID). Lancet Infect 257 

Dis 14 (2014) 1208–1219.  258 

[7] Institut de Veille Sanitaire. Conduite à tenir : diagnostic, investigation, surveillance, et principes de 259 

prévention et de maîtrise des infections à Clostridium difficile. 2006. 260 

http://www.invs.sante.fr/publications/2006/guide_raisin/index.html  261 

[8] M. Colomb-Cotinat, L. Assouvie, J. Durand, C. Daniau, L. Leon, S. Maugat, et al., Epidemiology of 262 

Clostridioides difficile infections, France, 2010 to 2017. Euro surveillance 24 (2019) 1800638. 263 

[9] C. Eckert, B. Coignard, M. Hebert, C. Tarnaud, C. Tessier, A. Lemire, et al., Clinical and 264 

microbiological features of Clostridium difficile infections in France: the ICD-RAISIN 2009 national 265 

survey. Med Mal Infect 43 (2013) 67–74.  266 

[10] N. Khanafer, L. Oltra, M. Hulin, O. Dauwalder, F. Vandenesch, P. Vanhems. Clostridium difficile 267 

infection in a French university hospital: Eight years of prospective surveillance study. Medicine 95 268 

(2016) e3874. 269 



11 

 

[11] G.M. Al-Taani, M. Scott, D. Farren, F. Gilmore, B. Mccullagh, C. Hibberd, et al., Longitudinal point 270 

prevalence survey of antibacterial use in Northern Ireland using the European Surveillance of 271 

Antimicrobial Consumption (ESAC) PPS and Global-PPS tool. Epidemiol Infect 146 (2018) 985–990.  272 

[12] C. Ustun,  S. Hosoglu, M.F. Geyik, Z. Parlak, C. Ayaz. The accuracy and validity of a weekly 273 

point-prevalence survey for evaluating the trend of hospital-acquired infections in a university hospital 274 

in Turkey. Int J Infect Dis 15 (2011) 684–687.  275 

[13] M. Krutova, P. Kinross, F. Barbut, A. Hajdu, M.H. Wilcox, E.J. Kuijper. How to: Surveillance of 276 

Clostridium difficile infections. Clin Microbiol Infect 24 (2018) 469–475. 277 

[14] F. Barbut, B. Gariazzo, L. Bonne, V. Lalande, B. Burghoffer, R. Luiuz, et al., Clinical features of 278 

Clostridium difficile-associated infections and molecular characterization of strains: results of a 279 

retrospective study, 2000-2004. Infect Control Hosp Epidemiol 28 (2007) 131–119. 280 

[15] N. Khanafer, P. Vanhems, F. Barbut, C. Eckert, M. Perraud, F. Vandenesch, et al., Outcomes of 281 

Clostridium difficile-suspected diarrhea in a French university hospital. European J Clin Microbiol Infect 282 

Dis 37 (2018) 2123–2130.  283 

[16] M. Beaulieu, D. Williamson, G. Pichette, J. Lachaine. Risk of Clostridium difficile-associated 284 

disease among patients receiving proton-pump inhibitors in a Quebec medical intensive care unit. 285 

Infect Control Hosp Epidemiol 28 (2007) 1305–1307. 286 

[17] M.P. Hensgens, A. Goorhuis, C.M. van Kinschot, M.J. Crobach, C. Harmanus, E.J. Kuijper. 287 

Clostridium difficile infection in an endemic setting in the Netherlands. European J Clin Microbiol Infect 288 

Dis 30 (2011) 587–593.  289 

[18] K.S. Vesta, P.G. Wells, C.A. Gentry, W.J. Stipek. Specific risk factors for Clostridium difficile-290 

associated diarrhea: a prospective, multicenter, case control evaluation. Am J Infect Control 33 (2005) 291 

469–472. 292 

[19] R.C. Jr Owens, C.J. Donskey, R.P. Gaynes, V.G. Loo, C.A. Muto. Antimicrobial-associated risk 293 

factors for Clostridium difficile infection. Clin Infect Dis 46 (2008) 19–31.  294 

[20] M. Aseeri, T. Schroeder, J. Kramer, R. Zackula. Gastric acid suppression by proton pump 295 

inhibitors as a risk factor for Clostridium difficile-associated diarrhea in hospitalized patients. Am J 296 

Gastroenterol 103 (2008) 2308–2313.  297 

[21] S. Dial, J.A. Delaney, A.N. Barkun, S. Suissa. Use of gastric acid-suppressive agents and the risk 298 

of community-acquired Clostridium difficile-associated disease. JAMA 294 (2005) 2989–2995. 299 



12 

 

[22] M.H. Wilcox, L. Mooney, R. Bendall, C.D. Settle, W.N. Fawley. A case-control study of 300 

community-associated Clostridium difficile infection. J Antimicrob Chemother 62 (2008) 388–396.  301 

[23] C.A. Marwick, N. Yu, M.C. Lockhart, C.C. McGuigan, C. Wiuff, P.G. Davey, et al., Community-302 

associated Clostridium difficile infection among older people in Tayside, Scotland, is associated with 303 

antibiotic exposure and care home residence: cohort study with nested case-control. J Antimicrob 304 

Chemother 68 (2013) 2927–2933.  305 

[24] A. Kola, C. Wiuff, T. Akerlund, B.H. van Benthem, B. Coignard, O. Lyytikainen, et al., Survey of 306 

Clostridium difficile infection surveillance systems in Europe, 2011. Euro surveillance 21 (2016).  307 

[25] Santé Publique France. Enquête nationale de prévalence des infections nosocomiales et des 308 

traitements anti-infectieux en établissements de santé France, mai-juin 2012. 309 

https://www.santepubliquefrance.fr/maladies-et-traumatismes/infections-associees-aux-soins-et-310 

resistance-aux-antibiotiques/infections-associees-aux-soins/documents/rapport-synthese/enquete-311 

nationale-de-prevalence-des-infections-nosocomiales-et-des-traitements-anti-infectieux-en-312 

etablissements-de-sante-france-mai-juin-2012.-r   313 



13 

 

Figure 1: Flow chart of studies screened and included in this study 314 
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Studies excluded (n=1,311): 

• N <30 patients 

• Age <18 years 

• Outbreaks 

• Studies with no data concerning: age, 

gender, exposure to known risk factors of 

CDI, origin of infection and rate of 

recurrence 

• Papers not in French or English 

• Review, case report and conference 

abstracts 

Studies included in the comparative analysis (n=40) 

Potentially relevant studies identified and screened for retrieval 

(n=1,351) 
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Table 1: Comparison of characteristics between patients included in DIFTEC™ project and those included in French or European studies 340 

 

 

DIFTEC™ project, 

France, n=414 

Literature data from 

France, n=2,248 

Literature data from 

Europe, n=28,887 

P 

DIFTEC™ vs 

France 

P 

DIFTEC™ vs 

Europe 

Type of study, n: 

Prevalence  

Surveillance  

Observational  

 9 

0 

2 

7 

31 

3 

8 

20 

  

Age, mean (min-max) in years  71.0  

(18-100) 

61.8  

(58-74.7) 

73.8  

(62-86.1) 

<10-3 <10-3 

Male gender: % (CI 95%) 42.3  

(37.5-47.1) 

50.3  

(48.2-52.4) 

44.5  

(43.9-45.1) 

0.003 0.37 

Healthcare associated disease:  

% (CI 95%) 

78.0  

(74.2-81.8) 

65.6  

(63.6-67.6) 

73.2  

(72.7-73.7) 

<10-3 0.024 

Recurrence: % (CI 95%) 11.9  

(8.8-15.0) 

10.6  

(9.3-11.9) 

14.6  

(14.2-15.0) 

0.87 0.17 

Previous antibiotics: % (CI 95%) 73.8  

(69.8-77.8) 

77.5  

(75.8-79.2) 

82.6  

(82.2-83.0) 

0.11 <10-3 

Previous PPI: % (CI 95%) 45.7  

(41.1-50.3) 

53.5  

(51.4-55.6) 

68.8  

(68.3-69.3) 

<10-3 <10-3 

Mortality rate (≤ 1 month): % (CI 95%) 16.9  

(13.3-20.5) 

17.1  

(15.5-18.7) 

18.6  

(18.1-19.1) 

0.99 0.41 

 341 



Patients with CDI included in a repeated point prevalence survey 
via a free electronic tool called DIFTEC™ 

Comparison of their characteristics with CDI patients 
included in studies conducted in:  

Western Europe France 

Gender distribution, 
recurrence and crude 

mortality rates were not 
statistically different  

- HCA-CDI was more 
frequent in the DIFTEC™ 

- Previous treatment with 
PPI and ATB were 

significantly higher in 
European studies 

Rates of previous ATB 
exposure, crude mortality 
and recurrence were not 

statistically different  

HCA-CDI was significantly 
more frequent in the 

DIFTEC™  

ATB: antibiotics; CDI: Clostridioides difficile infection; HCA: health-care associated; PPI:  proton pump inhibitors 




