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Introduction

Antimicrobial resistance (AMR) is an alarming public health threat. Recent reports are not optimistic and highlight a high level of morbidity / mortality all over the world attributable to AMR [START_REF] Cassini | Attributable deaths and disability-adjusted life-years caused by infections with antibiotic-resistant bacteria in the EU and the European Economic Area in 2015: a population-level modelling analysis[END_REF][START_REF]Antimicrobial Resistance Collaborators. Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis[END_REF]. In 2017, the WHO published a detailed list of priority pathogens including Enterobacteriaceae producing extended-spectrum β-lactamase (eESBL). Since the 1980s, eESBL have emerged and spread worldwide [START_REF] Castanheira | Extended-spectrum β-lactamases: an update on their characteristics, epidemiology and detection[END_REF]. Public health strategy to reduce impact of eESBL relies on antibiotic stewardship and infection control by hygiene measures, especially in healthcare settings. Among eESBL, ESBL-producing Escherichia coli (ESBL-Ec) and ESBL-producing Klebsiella pneumoniae (ESBL-Kp) are the two main species of eESBL phenotype [START_REF] Maechler | Contact isolation versus standard precautions to decrease acquisition of extended-spectrum β-lactamase-producing Enterobacterales in non-critical care wards: a cluster-randomised crossover trial[END_REF], even though they display different epidemiological traits. ESBL-Ec are endemic in community settings but exhibit paradoxically a low risk of cross-transmission in hospitals [START_REF] Tschudin-Sutter | Contact Precautions for Preventing Nosocomial Transmission of Extended-Spectrum β Lactamase-Producing Escherichia coli: A Point/Counterpoint Review[END_REF]. In contrast, ESBL-Kp are almost confined to hospital settings, and have a significant epidemic capacity, as evidenced by multiple nosocomial outbreaks [START_REF] Cholley | Hospital cross-transmission of extended-spectrum β-lactamase producing Escherichia coli and Klebsiella pneumoniae[END_REF][START_REF] Calbo | The changing epidemiology of hospital outbreaks due to ESBL-producing Klebsiella pneumoniae: the CTX-M-15 type consolidation[END_REF][START_REF] Emeraud | Outbreak of CTX-M-15 Extended-Spectrum β-Lactamase-Producing Klebsiella pneumoniae ST394 in a French Intensive Care Unit Dedicated to COVID-19[END_REF][START_REF] Fils | ESBL-producing Klebsiella pneumoniae in a University hospital: Molecular features, diffusion of epidemic clones and evaluation of cross-transmission[END_REF]. To date, the type of hygiene measures to apply for controlling eESBL, i.e. standard or contact precautions, is still under debate [START_REF] Lucet | Simplified control measures for ESBL-producing Enterobacteriacae?[END_REF]. One of the main issues is whether contact precautions should be systematically applied to colonized or infected patients [START_REF] Tschudin-Sutter | Rate of transmission of extendedspectrum beta-lactamase-producing Enterobacteriaceae without contact isolation[END_REF][START_REF] Zahar | About the usefulness of contact precautions for carriers of extended-spectrum beta-lactamase-producing Escherichia coli[END_REF][START_REF] Tschudin-Sutter | Prospective Validation of Cessation of Contact Precautions for Extended-Spectrum β-Lactamase-Producing Escherichia coli[END_REF][START_REF] Renaudin | Impact of Discontinuing Contact Precautions for MRSA and ESBLE in an Intensive Care Unit: A Prospective Noninferiority Before and After Study[END_REF]. Since 2015, based on the Belgian recommendations [START_REF]Détection, surveillance, prévention et contrôle de la transmission d'entérobactéries productrices de β-lactamases à spectre élargi (BLSE)[END_REF], and our own expertise of epidemiological events in university hospital of Rennes, contact precautions remain applied in case of ESBL-Kp while standard precautions are applied in case of ESBL-Ec colonization or infection.

Typing methods are useful to monitor diffusion of multi-resistant bacteria and changing epidemiological trends, particularly in hospital settings. Pulsed-field gel electrophoresis (PFGE), the gold standard for decades [START_REF] Simar | Techniques in bacterial strain typing: past, present, and future[END_REF] has been progressively replaced by recent molecular typing methods such as multilocus sequence typing (MLST) and whole genome sequencing (WGS), which are now becoming the reference methods. Beside these sophisticated methods, simpler approaches have been described such as the quantitative antibiogram (QA) method [START_REF] Giacca | Cluster analysis of antibiotic susceptibility patterns of clinical isolates as a tool in nosocomial infection surveillance[END_REF]. This technique allows to discriminate epidemiological clusters based on the determination of the Euclidian distance using inhibition zone diameters for several antibiotics. This technique was successfully used to discriminate Staphylococcus aureus isolates [START_REF] Blanc | Quantitative antibiogram typing using inhibition zone diameters compared with ribotyping for epidemiological typing of methicillin-resistant Staphylococcus aureus[END_REF][START_REF] Blanc | Quantitative antibiogram as a typing method for the prospective epidemiological surveillance and control of MRSA: comparison with molecular typing[END_REF][START_REF] Donnio | Changes in staphylococcal cassette chromosome type and antibiotic resistance profile in methicillin-resistant Staphylococcus aureus isolates from a French hospital over an 11 year period[END_REF] and ESBL-producing Proteus mirabilis [START_REF] Maes | Evaluation of clonal relatedness of extendedspectrum beta-lactamase-producing Proteus mirabilis isolates by quantitative antibiogram and RAPD typing[END_REF], emphasizing a general concordance between QA typing and ribotyping, PFGE or RAPD typing respectively. In this work, we aimed to evaluate QA typing as a rapid and economic method to assess nosocomial transmission of eESBL isolates.

As a proof of concept, we first evaluated a combined-QA method as a tool for epidemiological surveillance by comparing results on a panel of ESBL-Ec and ESBL-Kp to the combined-PFGE method. Secondarily, we conducted a four-year retrospective analysis in University hospital of Rennes using the combined-QA method to detect nosocomial transmission of these two species. In this report, we provide evidence that (i) combined-QA is an easily applicable alternative method to time-and costconsuming molecular methods for surveillance of nosocomial epidemiology of ESBL, (ii) standard precautions are sufficient to prevent cross-transmission of ESBL-Ec whereas contact precautions must be preserved and reinforced to prevent cross-transmission of ESBL-Kp.
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Material and methods The University Hospital of Rennes is a 1,800-bed teaching hospital with five facilities. All bacterial isolates were recovered from hospitalized patients. A total of 48 ESBL-Ec and 66 ESBL-Kp isolates from either colonized or infected patients were included to constitute two data sets. EBSL-Ec isolates were collected between 2011 and 2012 during a prospective study of inpatients from a unique intensive care unit whereas ESBL-Kp were recovered between 2012 and 2014 whether during cluster investigations, or routine testing in different wards.

Bacterial isolates

All bacterial isolates were identified by MALDI-TOF MS (Microflex; Bruker Daltonics, Bremen, Germany). Antimicrobial susceptibility testing was performed using agar disc diffusion method and interpreted following the CA-SFM/EUCAST guidelines. For cefotaxime and/or ceftazidime resistant E. coli and K. pneumoniae isolates, we looked routinely for ESBL production by a double-disc synergy test between clavulanic acid and at least one of these two cephalosporins. When no synergic effect was evidenced for an isolate, it was further tested by the clavulanic acid-cephalosporin combined-discs method. Isolates were stored at -80°C. Molecular and phenotypic characterization PFGE was performed after DNA restriction by XbaI enzyme, as previously described [START_REF] Donnio | Changes in staphylococcal cassette chromosome type and antibiotic resistance profile in methicillin-resistant Staphylococcus aureus isolates from a French hospital over an 11 year period[END_REF][START_REF] Villari | Molecular characterization of methicillin-resistant Staphylococcus aureus (MRSA) in a university hospital in Italy[END_REF]. DNA restriction patterns were compared by using the Dice similarity index. Isolates were considered related if the Dice index was  80%.

For QA-typing, six antibiotics were selected: cefotaxime, ceftazidime, gentamicin, nalidixic acid, ciprofloxacin and trimethoprim. For each one, inhibition zone diameters were collected and used to calculate Euclidian distance as follow [START_REF] Blanc | Quantitative antibiogram typing using inhibition zone diameters compared with ribotyping for epidemiological typing of methicillin-resistant Staphylococcus aureus[END_REF][START_REF] Blanc | Quantitative antibiogram as a typing method for the prospective epidemiological surveillance and control of MRSA: comparison with molecular typing[END_REF]:

𝐸 𝑗𝑘 = √ ∑ (𝑥 𝑖𝑗 -𝑥 𝑖𝑘 ) 2 𝑛 𝑖=1
where E is Euclidian distance expressed in mm, j and k represent two strains, i is rank of test, x is inhibition zone diameter, and n is the number of antibiotics.

The maximal uncertainty of measure was estimated at 2 mm for each diameter, so the maximal Euclidian Distance (ED) between two antibiograms performed for a same strain was theoretically equal to √(6 × 2) = 3.5mm, rounded up to 4mm as a cut-off. Consequently, two strains were considered as related when the ED between them was ≤ 4 mm.

Bioanalysis and statistical analysis

PFGE patterns and ED were analysed separately using BioNumerics© software (Biomérieux, Marcyl'Etoile, France). For both methods, cluster analysis was performed using the Unweighted Pair Group Method of Analysis (UPGMA). Respective distributions of ESBL-Ec and ESBL-Kp isolates were compared using the Chi-square test in respect to the clonality. Results were considered statistically significant if p < 0.05.

Then, we combined QA or PFGE results with epidemiological criteria to get combined-typing data (combined-PFGE or combined-QA). Epidemiological criteria were based on spatio-temporal data that allow to estimate the probability of cross-transmission between 2 patients i.e. hospitalization in a same ward during a same period. For the study period (from January 2015 to October 2018), all ESBL-Ec and ESBL-Kp antibiogram results were collected retrospectively from the laboratory information system. Data consisted of demographic information (sex, age), ward, hospital admission day, type of sample, and inhibition zone diameters for the 6 antibiotics previously described. Hospitalized patients with one or more ESBL-Ec and/or ESBL-Kp positive samples were included. Outpatients were excluded. For patients with multiple samples positive for the same ESBL species, we considered only the first isolate for typing.

If necessary, medical records of patients were consulted to collect data on medical history.

Decision algorithm

We classified the patients according to the acquisition route of the eESBL strains following 3 definitions: an eESBL-producing isolate was considered to be (i) imported if recovered before admission or during the first 48h of hospital stay, (ii) hospital-acquired if a sample turned positive after a negative one within the first 48h, (iii) undefined if recovered after 48h of hospitalization but without sample performed during the first two days. All eESBL-producing isolates were typed according to the QA method with respect to the criteria above. Then, direct cross-transmission was assumed as probable between two patients if they were both hospitalized in the same ward, over the same time, and if at least one of them had a hospital-acquired or undefined eESBL-producing isolate. Indirect cross transmission i.e. environmental transmission was considered as probable if patient were hospitalized in the same ward but at a not-overlapping period (gap < 20 days).

Statistical analysis

Chi-Square and Fisher's exact tests were used to compare cross-transmission differences between ESBL-Ec and ESBL-Kp. Results were considered statistically significant if p < 0.05.
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Results

Proof-of-concept study

With respect to the PFGE method, 6/48 ESBL-Ec isolates (12.5%) were clustered in three groups of two isolates. For ESBL-Kp isolates, a total of 37/66 (56%) were clustered into nine groups of respectively 17, 4 (2 groups), and 2 (6 groups) isolates (Figure 1A). Clonal distribution of ESBL-Kp isolates was higher than ESBL-Ec (p< 0.0001) highlighting clonal dissemination through the different wards of our hospital.

The QA method showed that 26 ESBL-Ec isolates were clustered, a higher number than with the PFGE method. Noteworthy, none of the combined methods provided evidence that ESBL-Ec clustered isolates were inter-related in space and time, thus ruling out CTE for this species.

The QA method found that 44 ESBL-Kp isolates were clustered into nine groups of respectively 19, 8, 7, 5 (2 groups), 4 and 2 (3 groups) isolates (Figure 1B). Among them, 36 isolates were also found as related by PFGE. Combined-PFGE identified 7 CTE involving 16 patients. Combined-QA enlightened 6 CTE involving 13 patients -of those 12 were also identified by combined-PFGE.

The performance of combined-QA method was compared to combined-PFGE defined as gold standard. Combined-QA typing displayed 75% sensitivity and 98% specificity. Mismatches were due to variability affecting susceptibility to fluoroquinolones (Figure 1B).

Retrospective study

A total of 1,002 patients were included over the four-year period, 722 with ESBL-Ec isolates and 280 with ESBL-Kp isolates (Figure 2). More than ninety-eight percent of eESBL isolates were identified routinely by a double-disc synergy test, and the remaining ones by the combined discs method. For both species, imported isolates were not predominant, corresponding to respectively 46% of patients for ESBL-Ec and 40% for ESBL-Kp. After applying combined-QA method, 55 ESBL-Ec-and 92 ESBL-Kppositive patients were selected for possible implication in a CTE. Their acquisition route study highlighted higher risk of nosocomial acquisitions for ESBL-Kp-positive patients (40%) than for ESBL-Ec-positive ones (24%). Moreover, the acquisition route was significantly different by comparing these two entities (p= 0.03) (Table I). After fine-tuned analysis, 9 direct CTE were identified implying 20 ESBL-Ec-positive patients (2.7%) and 33 direct CTE involving 36 ESBL-Kp-positive patients (12.8%), showing significantly higher rates for ESBL-Kp (p<0.0001) (Table I). Average number of patients included in one CTE was similar for either ESBL-Ec or ESBL-Kp. Only one outbreak involving 6 ESBL-Kp-positive patients was identified in an intensive care unit.

ESBL distribution was significatively different between wards, as evidenced by a higher proportion of ESBL-Kp CTE in ICUs than ESBL-Ec, and conversely more frequent ESBL-Ec CTE in medicine or surgery wards than in the ICUs (p<0.0001) (Table I). We also estimated indirect CTE assuming that for two patients hospitalized in the same ward over distinct but close periods, cross-transmission could be linked to an environmental pool, for example sink drain, as previously reported by others [START_REF] Starlander | Minor outbreak of extended-spectrum β-lactamase-producing Klebsiella pneumoniae in an intensive care unit due to a contaminated sink[END_REF][START_REF] Nakamura | Transmission of extended-spectrum βlactamase-producing Klebsiella pneumoniae associated with sinks in a surgical hospital ward, confirmed by single-nucleotide polymorphism analysis[END_REF]. In that way, we found 6 ESBL-Ec-positive patients (0.8%) and 25 ESBL-Kp-positive patients (8.9%) possibly concerned by indirect CTE. There again, ESBL-Kp isolates displayed significant higher CTE rates (p< 0.0001) (Table I). J o u r n a l P r e -p r o o f Discussion ESBL-Ec strains are endemic in community settings but cross-transmission in hospitals are scarce [START_REF] Tschudin-Sutter | Contact Precautions for Preventing Nosocomial Transmission of Extended-Spectrum β Lactamase-Producing Escherichia coli: A Point/Counterpoint Review[END_REF]. Therefore, based on previous studies, we assumed that standard precautions were sufficient to avoid CTE, and consequently modified the infection control policy in University hospital of Rennes since January 2015. From this point, only standard precautions have been applied to ESBL-Ec patients while contact precautions were maintained for all other eESBL isolates, mainly E. cloacae and K. pneumoniae, which are considered to be highly epidemic in hospitals [START_REF] Cassini | Attributable deaths and disability-adjusted life-years caused by infections with antibiotic-resistant bacteria in the EU and the European Economic Area in 2015: a population-level modelling analysis[END_REF]. To assess the efficacy of this infection control strategy, we aimed to develop a rapid method to detect CTE of eESBL isolates. We hypothesized that QA, a method described thirty-five years ago [START_REF] Giacca | Cluster analysis of antibiotic susceptibility patterns of clinical isolates as a tool in nosocomial infection surveillance[END_REF], could be useful as it would meet the convenience criteria outlined for a typing method [START_REF] Van Belkum | Guidelines for the validation and application of typing methods for use in bacterial epidemiology[END_REF]. In a preliminary study, we showed that CTE implicating ESBL-Ec-positive patients were limited by using the QA method combined with epidemiological criteria. Nevertheles, a strong limitation of this paper was the lack of comparison to a reference typing-method like PFGE [START_REF] Neindre | Using standard precautions for carriers of ESBL Escherichia coli: results after 3 years at Rennes University Hospital[END_REF]. In the present work, we upgraded robustness by comparing these two typing methods on two sets of ESBL-Ec and ESBL-Kp-producing isolates. In a second time, we retrospectively tested it to assess the rate of nosocomial acquisition of such strains in hospitalized patients for a 4-year period.
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The QA-typing method tends to overestimate isolates clustering compared to the PFGE, which means that the estimation of the population diversity based on phenotypic characterization with six antibiotics is less important than the genotypic diversity appreciated by restriction and electrophoresis of bacterial DNAs. Thus, the QA method alone does not appear to be suitable to assess reliable discrimination in ESBL-producing isolates and detect CTE. This point has already been reported previously for other methods like high-throughput MLST or Raman spectroscopy [START_REF] Voor In | Detection of Healthcare-Related Extended-Spectrum Beta-Lactamase-Producing Escherichia coli Transmission Events Using Combined Genetic and Phenotypic Epidemiology[END_REF]. To improve methodology, we decided to combine both methods with epidemiological criteria. In that way, results were reliable as no ESBL-Ec CTE were detected by both methods, and at least 75% of ESBL-Kp CTE identified by combined-PFGE were also retrieved by the combined-QA method. Discrepancies resulted from acquisition of resistance to fluoroquinolones, likely due to mutations on the gyrA gene, which strongly modified the ED between two related isolates. Interestingly, when we took into account the susceptibility to fluoroquinolones of the two isolates involved in CTE#7 detected by combined-PFGE, this event would not exist since the first one was resistant and the second one susceptible. If that was true, there would be 6, not 7, CTE among our panel, and combined-QA allowed us to identify 12 of 14 isolates (86%) detected by combined-PFGE (Figure 1B). Our validation panels allowed to confirm the usefulness of the combined-QA method to monitor intra-hospital eESBL isolates diffusion. Moreover, generating ED from antibiogram data stored in microbiology lab information system is simple, rapid and inexpensive compared to more fastidious techniques like PFGE or Raman spectroscopy. In addition, QA-typing could be applied to automated methods determining MIC values instead of inhibition zone diameters (personal communication).

Over the four-year period, ESBL-Ec CTE involved 2.7% of ESBL-Ec-positive patients whereas the rate was 12.6% for ESBL-Kp-positive patients. These results are of interest since contact precautions were implemented for ESBL-Kp but not for ESBL-Ec. A low CTE rate with ESBL-Ec-positive patients was previously reported [START_REF] Tschudin-Sutter | Rate of transmission of extendedspectrum beta-lactamase-producing Enterobacteriaceae without contact isolation[END_REF][START_REF] Tschudin-Sutter | Prospective Validation of Cessation of Contact Precautions for Extended-Spectrum β-Lactamase-Producing Escherichia coli[END_REF], and our results confirm the adequacy of standard precautions to manage ESBL-Ec cross-transmission. In contrast, the high capacity of ESBL-Kp to disseminate justifies reinforced precautions. Our results are in concordance with those from a multicentre European study that estimated a transmission capacity of 3.7 times higher for non-ESBL-Ec (including ESBL-Kp) than ESBL-Ec [START_REF] Gurieva | The Transmissibility of Antibiotic-Resistant Enterobacteriaceae in Intensive Care Units[END_REF]. Our study disclosed that ESBL-Kp CTE occur mainly in ICUs, highlighting an increased risk for ESBL-Kp nosocomial transmission as demonstrated through the MOSAR-ICU study [START_REF] Derde | Interventions to reduce colonisation and transmission of antimicrobial-resistant bacteria in intensive care units: an interrupted time series study and cluster randomised trial[END_REF]. In our hospital, patients in ICUs are hospitalized in single rooms that constitute one of the prevention measures of the J o u r n a l P r e -p r o o f contact precaution bundle, even though it was reported in a large study that there was no difference in ESBL-CTE between contact precautions in single or multiple beds [START_REF] Kluytmans-Van Den Bergh | Contact precautions in single-bed or multiple-bed rooms for patients with extended-spectrum β-lactamase-producing Enterobacteriaceae in Dutch hospitals: a cluster-randomised, crossover, non-inferiority study[END_REF]. Other factors probably affect the risk of CTE such as a longer stay length in ICU, antibiotic selective pressure, and high care load [START_REF] Ajao | Risk of acquiring extended-spectrum β-lactamase-producing Klebsiella species and Escherichia coli from prior room occupants in the intensive care unit[END_REF]. Another possibility is that K. pneumoniae survive longer than E. coli in the hospital, thus emphasizing the value of environmental cleaning [START_REF] Guet-Revillet | Environmental contamination with extended-spectrum β-lactamases: is there any difference between Escherichia coli and Klebsiella spp?[END_REF][START_REF] Weber | Carbapenem-resistant Enterobacteriaceae: frequency of hospital room contamination and survival on various inoculated surfaces[END_REF]. This could explain the higher indirect CTE rates for ESBL-Kp than ESBL-Ec that we observed. A French national survey in ICUs assessed the colonization rate of sink drains showing that 37% were contamined by eESBL of which 24% were ESBL-Kp and 3% of ESBL-Ec [START_REF] Spiadi Réa | Résultats de l'étude REA Sink[END_REF]. Altogether, this information demonstrates the importance of environmental hygiene through periodic decontamination of water points and the disposal of contaminated liquids.

To sum up, our results confirm that standard precautions are sufficient to prevent ESBL-Ec CTE. As proposed by the Belgian Infection Control Society and the European Society of Clinical Microbiology and Infectious Diseases [START_REF]Détection, surveillance, prévention et contrôle de la transmission d'entérobactéries productrices de β-lactamases à spectre élargi (BLSE)[END_REF][START_REF] Tacconelli | ESCMID guidelines for the management of the infection control measures to reduce transmission of multidrug-resistant Gram-negative bacteria in hospitalized patients[END_REF], European recommendations for management of EBSL-Ec-positive patients without contact precautions could be harmonized. By contrast, precautions must be reinforced to prevent ESBL-Kp CTE by advising appropriate hygiene bundles considering the characteristics of K. pneumoniae.

In our hands, the combined-QA method showed similar results for detection of eESBL-CTE than other epidemiological tools such as genotypic and mathematical model analysis [START_REF] Cholley | Hospital cross-transmission of extended-spectrum β-lactamase producing Escherichia coli and Klebsiella pneumoniae[END_REF][START_REF] Tschudin-Sutter | Rate of transmission of extendedspectrum beta-lactamase-producing Enterobacteriaceae without contact isolation[END_REF][START_REF] Tschudin-Sutter | Prospective Validation of Cessation of Contact Precautions for Extended-Spectrum β-Lactamase-Producing Escherichia coli[END_REF][START_REF] Gurieva | The Transmissibility of Antibiotic-Resistant Enterobacteriaceae in Intensive Care Units[END_REF][START_REF] Derde | Interventions to reduce colonisation and transmission of antimicrobial-resistant bacteria in intensive care units: an interrupted time series study and cluster randomised trial[END_REF][START_REF] Duval | Close proximity interactions support transmission of ESBL-K. pneumoniae but not ESBL-E. coli in healthcare settings[END_REF]. Indeed, discriminatory power and genetic relationship inference are not essential to epidemiologic linkage [START_REF] Foxman | Choosing an appropriate bacterial typing technique for epidemiologic studies[END_REF], supporting the usefulness of the combined-QA method in this context. This typing method, although less sophisticated than PFGE or WGS, can be prospectively applied in all routine microbiology laboratories and/or infection control teams. Recently, new typing methods with fast output have emerged, such as the Fourier-transform infrared (FTIR) spectroscopy, allowing to correctly and quickly cluster K. pneumoniae isolates [START_REF] Martak | Fourier-Transform InfraRed Spectroscopy Can Quickly Type Gram-Negative Bacilli Responsible for Hospital Outbreaks[END_REF][START_REF] Hu | Evaluation of the IR Biotyper for Klebsiella pneumoniae typing and its potentials in hospital hygiene management[END_REF]. It is obvious that the nosocomial dissemination of ESBL-Kp is not yet controlled despite reinforcement of hygiene measures in hospitals. A prospective and daily follow-up including rapid typing methods (combined-QA and FTIR) would probably manage more efficiently ESBL-Kp hospital diffusion. 

  J o u r n a l P r e -p r o o f 2. Four-year retrospective study 2.1. Design study Since January 2015, infection control policy in University hospital of Rennes recommends to implement different precautions according to species of Enterobacteriaceae. Standard precautions are applied for patients known as colonized or infected by ESBL-Ec while contact precautions are implemented for patients carrying EBSL-Kp.
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Table I :

 I Significant differences between and ESBL-Ec and Kp-positive groups of patients. Acquisition route from suspected patients in CTE i.e. 55 ESBL-Ec and 92 ESBL-Kp. Possible CTE was estimated when clustering by the QA method was identical and patients were hospitalized in the same ward within a maximum of 20 days.

		ESBL-Ec	ESBL-Kp	p value
		Acquisition route in patients with possible CTE*	
	Imported	20/55 (36%)	35/92 (38%)	
	Hospital-acquired	13/55 (24%)	37/92 (40%)	p= 0.03
	Undefined	22/55 (40%)	20/92 (22%)	
		Patients involved in CTE	
	Direct cross-transmission	20 / 722 (2.7%)	36 / 280 (12.8%)	p< 0.0001
	Indirect cross-transmission	6 / 722 (0.8%)	25 / 280 (8.9%)	p< 0.0001
		Type of units	
	Intensive care units	4	28	
	Medicine and surgery units**	16	8	p< 0.0001
	** Including after-care rehabilitation and long-term care units	

*

Acknowledgment

We acknowledge the technical staff of the Service de Bactériologie-Hygiène Hospitalière du Centre Hospitalier Universitaire de Rennes for excellent work.

J o u r n a l P r e -p r o o f