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Background: Worldwide dissemination of Carbapenemase-Producing Enterobacterales (CPE) has led to national and international guidance recommending the implementation of cohorting in healthcare settings (HS). However, in view of recent data regarding the spread of Extended-spectrum Beta-lactamase-producing Enterobacterales, we may wonder about the usefulness of this measure in a non-outbreak settings; here, individual contact isolation may be sufficient to control the risk of dissemination.

Aim/Methods: We conducted a narrative review of the literature and discussed the role of cohorting Findings: CPE are responsible for outbreaks in HS, which are considered the epicentre of spread of resistance strains. CPE are responsible for adverse effects such as increases in hospital stay and costs, less therapeutic options and thus higher risk of clinical failures and mortality.

Environment and materials have also been described contaminated with CPE and can be the source of outbreak. Even if guidelines and publications have supported implementation of cohorting, there are no randomized studies demonstrating the mandatory nature of this measure. Most studies are descriptive and cohorting is usually one of several other measures to control outbreaks. Cohorting is not adapted to all HS, which requires human and material resources. Other measures must be strengthened such as compliance of hand hygiene, antibiotic stewardship and surveillance of contact patients. Individual risk factors of acquisition should also be evaluated.

Conclusion:

Local epidemiology and resources must be assessed before implementing cohorting.

Text Introduction

Worldwide dissemination of multidrug-resistant bacteria is considered one of the most important public health challenges. Carbapenemase-producing Enterobacterales (CPE) are a particular concern, because of the ability of drug resistance to disseminate via mobile genetic elements such as plasmids [START_REF] Nordmann | The difficult-to-control spread of carbapenemase producers among Enterobacteriaceae worldwide[END_REF]. CPE acquisition is linked to several individual side effects such as an increase of the length of stay and treatment failure. Recommendations, based on several experiences [START_REF] Schwaber | Containment of a Country-wide Outbreak of Carbapenem-Resistant Klebsiella pneumoniae in Israeli Hospitals via a Nationally Implemented Intervention[END_REF][START_REF] Fournier | Efficiency of different control measures for preventing carbapenemase-producing enterobacteria and glycopeptideresistant Enterococcus faecium outbreaks: a 6-year prospective study in a French multihospital institution, January 2010 to[END_REF], have thus been implemented in order to control nosocomial transmission. These recommendations include a combination of measures (a bundle), including actions such as admission screening of patients, wearing gloves and gowns, reinforcement of compliance of hand hygiene and patients and healthcare workers (HCW) cohorting [START_REF] Schwaber | An Ongoing National Intervention to Contain the Spread of Carbapenem-Resistant Enterobacteriaceae[END_REF].

Cohorting is defined as "the practice of grouping together patients who are colonized or infected with the same organism in order to confine their care to one area and prevent contact with other susceptible patients" [START_REF]Facility Guidance for Control of Carbapenemresistant Enterobacteriaceae[END_REF]. The goal is to prevent cross-transmission by hands of HCW or by environment [START_REF] Palmore | Managing Transmission of Carbapenem-Resistant Enterobacteriaceae in Healthcare Settings: A View From the Trenches[END_REF] and is aimed to protect patients from potentially lethal infection and stop further spread of antibiotic resistance in hospitals and the community. Moreover, early screening of colonized patients and their cohorting have been described as the only ways to prevent the in hospital spreading of carbapenemase [START_REF] Nordmann | Carbapenemase-producing Enterobacteriaceae: Overview of a major public health challenge[END_REF]. In France and other countries, based on the Israeli experience, experts recommend the strict implementation of several measures [START_REF] Schwaber | Containment of a Country-wide Outbreak of Carbapenem-Resistant Klebsiella pneumoniae in Israeli Hospitals via a Nationally Implemented Intervention[END_REF][START_REF]Prévention de la transmission croisée des Bactéries Hautement Résistantes aux antibiotiques émergentes[END_REF]. However, despite epidemiological differences between continents or countries, CPE dissemination is globally growing and several outbreaks are frequently reported [START_REF] Fournier | Efficiency of different control measures for preventing carbapenemase-producing enterobacteria and glycopeptideresistant Enterococcus faecium outbreaks: a 6-year prospective study in a French multihospital institution, January 2010 to[END_REF]. While it appears urgent to control the nosocomial transmission of CPE, healthcare settings are not always able to implement cohorting because of a lack of financial, materials and human resources more particularly in low and middle-income countries. Indeed these recommendations seem difficult to apply not only in low-and middle-income countries but also in highincome countries as suggested by a national survey conducted in France where authors highlighted heterogeneous capacities from one hospital to another [START_REF] Lepelletier | Control of emerging extensively drug-resistant organisms (eXDRO) in France: a survey among infection preventionists from 286 healthcare facilities[END_REF]. Moreover, two recent cluster randomized studies suggested for patients with extended-spectrum beta-lactamase-producing Enterobacterales (ESBL-E) that an isolation strategy of contact precautions in a multiple-bed room was non-inferior to a strategy of contact precautions in a single-bed room for preventing transmission of ESBL-E [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], and that contact isolation showed no benefit when added to standard precautions for controlling the spread of ESBL-E on non-critical care wards with extensive surveillance screening [START_REF] Maechler | Contact isolation versus standard precautions to decrease acquisition of extended-spectrum β-lactamaseproducing Enterobacterales in non-critical care wards: a cluster-randomised crossover trial[END_REF].

The objective of this narrative review is to discuss the strength of cohorting as a recommendation to control the spread of CPE in non-outbreak healthcare settings.

Method

Study conduct

A literature search was performed in PubMed and EMBASE (via the interface OVID) databases. All terms which have a link with cohorting and multidrug-resistant microorganisms were pre-determined. Articles published in English between the 1 st January 2010 and the 1 st October 2019 (date of last consultation) were researched. References of each included article were browsed in order to select other relevant publications.

Search strategy

Pubmed

MeSH terms and free text key words were selected. 

Results

The electronic search identified 1336 articles (PubMed=694, Embase=642). References were selected on title and abstract. After this first selection, full text articles were read and assessed. A total of 68 articles references were selected and added to the final selection. Seventeen publications were selected by manually searching.

A total of 85 publications were included. Articles evaluating the effectiveness of different measures to control outbreaks are shown in Table I. Details of studies selections are represented in Figure 1.

CPE are responsible for outbreaks in healthcare settings, which are considered the epicentre of the spread of resistance

Since their first description in the 80s, CPE have emerged and spread widely [START_REF] Temkin | Carbapenem-resistant Enterobacteriaceae: biology, epidemiology, and management: Carbapenem-resistant Enterobacteriaceae[END_REF], with Klebsiella pneumoniae the most frequently involved species in healthcare settings [START_REF] Hayden | Prevention of Colonization and Infection by Klebsiella pneumoniae Carbapenemase-Producing Enterobacteriaceae in Long-term Acute-Care Hospitals[END_REF][START_REF] Chitnis | Outbreak of Carbapenem-Resistant Enterobacteriaceae at a Long-Term Acute Care Hospital: Sustained Reductions in Transmission through Active Surveillance and Targeted Interventions[END_REF]. The epidemiology varies between countries, but outbreaks have been reported in North and South America, Europe and Asia [START_REF] Tofteland | A Long-Term Low-Frequency Hospital Outbreak of KPC-Producing Klebsiella pneumoniae Involving Intergenus Plasmid Diffusion and a Persisting Environmental Reservoir[END_REF][START_REF] Munoz-Price | Clinical epidemiology of the global expansion of Klebsiella pneumoniae carbapenemases[END_REF]. Most reported outbreaks have been of clonal spread. However, resistance genes are located on mobile elements like plasmids or transposons, which can results in polyclonal dissemination. The blaKPC gene is mostly described in outbreaks via the dissemination of K.

pneumoniae but has also been found in other Enterobacterales like Escherichia coli and Enterobacter cloacae [START_REF] Temkin | Carbapenem-resistant Enterobacteriaceae: biology, epidemiology, and management: Carbapenem-resistant Enterobacteriaceae[END_REF][START_REF] Martin | Covert dissemination of carbapenemase-producing Klebsiella pneumoniae (KPC) in a successfully controlled outbreak: long-and short-read whole-genome sequencing demonstrate multiple genetic modes of transmission[END_REF][START_REF] Gupta | Carbapenem-Resistant Enterobacteriaceae: Epidemiology and Prevention[END_REF].

In the USA and Israel CPE producing blaKPC gene have been reported to be endemic; in India the blaNDM gene is endemic; and in China both blaKPC and blaNDM genes are endemic. In Europe, most countries have reported regional spread or sporadic outbreaks. However, in some countries such as Greece (blaKPC, blaOXA, blaIMP) and Italy (blaKPC) CPE are endemic [START_REF] Logan | The Epidemiology of Carbapenem-Resistant Enterobacteriaceae: The Impact and Evolution of a Global Menace[END_REF][START_REF] Nordmann | Epidemiology and Diagnostics of Carbapenem Resistance in Gramnegative Bacteria[END_REF].

Healthcare settings are the epicentre of the spread of resistant strains [START_REF] Munoz-Price | Clinical epidemiology of the global expansion of Klebsiella pneumoniae carbapenemases[END_REF]. Hospitalized patients who are colonized have been described as the primary reservoir of CPE, and are considered the principal cause of environmental and HCW hand contamination [START_REF] Lerner | Spread of KPC-producing carbapenem-resistant Enterobacteriaceae: the importance of super-spreaders and rectal KPC concentration[END_REF]. First described in acute care, CPE have now disseminated in long-term care facilities (LTCFs) [START_REF] Prabaker | Transfer from High-Acuity Long-Term Care Facilities Is Associated with Carriage of Klebsiella pneumoniae Carbapenemase-Producing Enterobacteriaceae: A Multihospital Study[END_REF]. In France in the Assistance Publique -Hôpitaux de Paris (APHP), 91 of the 140 reported outbreaks occurred in acute care settings including surgery, intensive care and medicine units [START_REF] Fournier | Efficiency of different control measures for preventing carbapenemase-producing enterobacteria and glycopeptideresistant Enterococcus faecium outbreaks: a 6-year prospective study in a French multihospital institution, January 2010 to[END_REF]. A study including patients from 13 LTCFs suggested that only 10% of CPE carriers were transferred from acute care centres [START_REF] Ben-David | Carbapenem-Resistant Klebsiella pneumoniae in Post-Acute-Care Facilities in Israel[END_REF]. As patients in LTCFs had a fivefold longer length of stay compared to acute care centres and as the impact of colonisation pressure is more important, LTCFs had a significant higher risk for CPE spread [START_REF] Lin | The Importance of Long-term Acute Care Hospitals in the Regional Epidemiology of Klebsiella pneumoniae Carbapenemase-Producing Enterobacteriaceae[END_REF].

Moreover, these patients have a global higher number of morbidities and invasive procedures. They are also more likely to be hospitalized in acute care settings and thus re-introduce CPE or cause outbreaks [START_REF] Schwaber | An Ongoing National Intervention to Contain the Spread of Carbapenem-Resistant Enterobacteriaceae[END_REF][START_REF] Toth | The Potential for Interventions in a Long-term Acute Care Hospital to Reduce Transmission of Carbapenem-Resistant Enterobacteriaceae in Affiliated Healthcare Facilities[END_REF]. The prevalence of CPE in LCTFs is also sometimes higher than prevalence in acute care centres [START_REF] Yamamoto | Prevalence of, and risk factors for, carriage of carbapenem-resistant Enterobacteriaceae among hospitalized patients in Japan[END_REF].

The epidemiological risk differs according to country and type of health care settings and must be considered when an infection prevention programme is implemented. Cohorting of patients and HCW can be a measure to stop transmission from carriers to other patients via the environment or the HCW hands.

CPE is a major public health problem and causes adverse effects in healthcare settings

CPE transmission and outbreaks are especially reported in healthcare settings. K.

pneumoniae has been reported in severe infection, particularly in intensive care units. CPE colonization and infection has been tied to an increase of hospital costs, a longer length of stay, less therapeutic options and thus higher risk of clinical failures and a higher hospital mortality rate [START_REF] Mouloudi | Bloodstream Infections Caused by Metallo-β-Lactamase/Klebsiella pneumoniae Carbapenemase-Producing K. pneumoniae among Intensive Care Unit Patients in Greece: Risk Factors for Infection and Impact of Type of Resistance on Outcomes[END_REF][START_REF] Patel | Outcomes of Carbapenem-Resistant Klebsiella pneumoniae Infection and the Impact of Antimicrobial and Adjunctive Therapies[END_REF][START_REF] Muggeo | Factors associated with carriage of carbapenem-non-susceptible Enterobacteriaceae in North-Eastern France and outcomes of infected patients[END_REF].

The number of infections due to CPE is increasing every year. The incidence of CPE bloodstream infection varied from 0.91 to 1.26 per 1000 patients' days during a five-year period in a

Greek hospital [START_REF] Kousouli | Infection control interventions affected by resource shortages: impact on the incidence of bacteremias caused by carbapenem-resistant pathogens[END_REF]. CPE bloodstream infections are associated with an increased mortality rate. The number of deaths caused by CPE bacteraemia is twofold higher than those caused by carbapenem sensitive Enterobacterales (CSE) [START_REF] Falagas | Deaths Attributable to Carbapenem-Resistant Enterobacteriaceae Infections[END_REF]. In an Israeli study conducted by Schwaber et al., carriage of carbapenem-resistant K. pneumoniae was the only risk factor significantly associated with a higher rate of mortality [START_REF] Schwaber | Predictors of Carbapenem-Resistant Klebsiella pneumoniae Acquisition among Hospitalized Adults and Effect of Acquisition on Mortality[END_REF]. The length of stay can double for the patient colonized by multidrug-resistant strains, from 21.4 days for non-carrier patients to around 45 days for carrier patients [START_REF] Birgand | Prolonged Hospital Stay, an Adverse Effect of Strict National Policy for Controlling the Spread of Highly Resistant Microorganisms[END_REF].

Cost of nosocomial infection due to antibiotic-resistant strains are higher, due to parameters such as hospital consumables, HCW resources, laboratory tests and treatments [START_REF] Otter | Counting the cost of an outbreak of carbapenemase-producing Enterobacteriaceae : an economic evaluation from a hospital perspective[END_REF]. However, it is difficult to determine the specific cost of such trend. In France, the additional cost due to 2 CPE outbreaks was estimated at around €640,000 [START_REF] Daroukh | Characteristics and costs of carbapenemase-producing enterobacteria carriers (2012/2013)[END_REF]. In the United States, Bartsch et al. created an economic model to determine the economic impact of a CPE infection. It can cost around US$180,000 per infection to the hospital, the third-party players and the society. Thus, depending on the incidence, the overall healthcare costs of caring for patients with CPE infections can amount to billions of US dollars [START_REF] Bartsch | Potential economic burden of carbapenem-resistant Enterobacteriaceae (CRE) in the United States[END_REF]. Costs related to a ten-month outbreak in London were estimated at around €1 million [START_REF] Otter | Counting the cost of an outbreak of carbapenemase-producing Enterobacteriaceae : an economic evaluation from a hospital perspective[END_REF].

The duration of outbreaks can vary from months to years, and this variation will have an important impact on costs, which will inevitably be higher the longer the outbreak lasts [START_REF] French | Control of carbapenemase-producing Enterobacteriaceae outbreaks in acute settings: an evidence review[END_REF].

Healthcare settings environment is contaminated with CPE and can be at the origin of outbreaks

The healthcare environment is considered a secondary reservoir of CPE and has been well described to be contaminated with a range of multidrug-resistant strains. Water, endoscopes and various materials (medical devices, furniture) can be contaminated and serve as a reservoir or a vector of transmission [START_REF] French | Control of carbapenemase-producing Enterobacteriaceae outbreaks in acute settings: an evidence review[END_REF][START_REF] Clarivet | Persisting transmission of carbapenemase-producing Klebsiella pneumoniae due to an environmental reservoir in a university hospital, France, 2012 to 2014[END_REF][START_REF] Gordon | The Hospital Water Environment as a Reservoir for Carbapenem-Resistant Organisms Causing Hospital-Acquired Infections-A Systematic Review of the Literature[END_REF].

In a study which investigated environmental contamination in the surroundings of 34 CPE carriers 88% of sample sites were positive. The most contaminated sites were those closed to patients, such as the bed linen (79% of the positive samples). Moreover, authors have demonstrated that the contamination of the environment decreased according to the distance to carriers. The effect of cleaning has also been evaluated and it has been proved that the carrier room is quickly recontaminated after cleaning has been performed [START_REF] Lerner | Environmental Contamination by Carbapenem-Resistant Enterobacteriaceae[END_REF].

In their recent meta-analyses, Van Loon et al. reports that 27 studies identified CPE reservoirs in hospital environment, which were responsible for CPE outbreaks. These sources were heterogeneous and included furniture (e.g. sinks, beds, tables), medical devices (e.g. monitors, mechanical ventilation equipment, stethoscopes, infusion pumps), items associated with invasive procedures (e.g. endoscopes, urinary catheters, enteral feeding formula) and waste water [START_REF] Van Loon | A Systematic Review and Meta-analyses of the Clinical Epidemiology of Carbapenem-Resistant Enterobacteriaceae[END_REF].

Environmental contamination can also be the cause of outbreaks. In a French hospital, a persistent outbreak of CP K. pneumoniae was assigned to a room sink [START_REF] Clarivet | Persisting transmission of carbapenemase-producing Klebsiella pneumoniae due to an environmental reservoir in a university hospital, France, 2012 to 2014[END_REF].

The environment has been considered as a risk factor for both direct and indirect acquisition of CPE. Contamination occurs from a colonized/infected patient. In a recent Israeli study the authors highlighted that 76% of the CPE carriers contaminated their immediate vicinity. Surprisingly only a few carriers (20%) (defined as super spreaders) were responsible for 80% of the surface contamination [START_REF] Lerner | Environmental Contamination by Carbapenem-Resistant Enterobacteriaceae[END_REF].

Finally, Enterobacterales, and particularly some K. pneumoniae strains, have the capacity to survive in environmental surfaces by the formation of biofilm. Biofilm has been described as optimal for the dissemination of plasmids or other mobile genetic elements [START_REF] Hennequin | Antibiotic resistance and plasmid transfer capacity in biofilm formed with a CTX-M-15-producing Klebsiella pneumoniae isolate[END_REF].

Cohorting carriers and HCW with individualized equipment may limit the environment contamination. Establishing dedicated staff allows decreasing the contamination of another non-carrier patient's environment.

Cohorting is supported by guidelines and publications

In but with a very low to low quality of evidence [START_REF]Acinetobacter baumannii, and Pseudomonas aeruginosa in health care facilities[END_REF].

Cohorting is also supported by other national and institutional guidelines, including the Centers for Disease Control and Prevention (CDC) and the European Centre for Disease Prevention and Control (ECDC) [START_REF] Schwaber | An Ongoing National Intervention to Contain the Spread of Carbapenem-Resistant Enterobacteriaceae[END_REF][START_REF] Magiorakos | Infection prevention and control measures and tools for the prevention of entry of carbapenem-resistant Enterobacteriaceae into healthcare settings: guidance from the European Centre for Disease Prevention and Control[END_REF][START_REF] Paul | Modeling Regional Transmission and Containment of a Healthcare-associated Multidrug-resistant Organism[END_REF]. The WHO also identified five other guidance document that performed a literature review and a grading of evidence and recommended cohorting [START_REF]Acinetobacter baumannii, and Pseudomonas aeruginosa in health care facilities[END_REF].

Moreover, several publications highlighted the role of cohorting in the control of CPE [START_REF] Munoz-Price | Deconstructing the infection control bundles for the containment of carbapenem-resistant Enterobacteriaceae[END_REF][START_REF] García-Arenzana | Carbapenem-Resistant Enterobacteriaceae Outbreak in a Medical Ward in Spain: Epidemiology, Control Strategy, and Importance of Environmental Disinfection[END_REF][START_REF] Decraene | A Large, Refractory Nosocomial Outbreak of Klebsiella pneumoniae Carbapenemase-Producing Escherichia coli Demonstrates Carbapenemase Gene Outbreaks Involving Sink Sites Require Novel Approaches to Infection Control[END_REF][START_REF] Pirš | Successful control of the first OXA-48 and/or NDM carbapenemase-producing Klebsiella pneumoniae outbreak in Slovenia 2014-2016[END_REF].

In France, implementation of patient cohorting and dedicated staff in the two days following the admission of CPE carriers allowed to control of the numbers affected in outbreaks compared to other prevention measures like contact and standard precautions [START_REF] Fournier | Efficiency of different control measures for preventing carbapenemase-producing enterobacteria and glycopeptideresistant Enterococcus faecium outbreaks: a 6-year prospective study in a French multihospital institution, January 2010 to[END_REF]. Another recent systematic review showed that the majority of healthcare setting which implemented cohorting succeeded in reducing CPE incidence rate [START_REF] Tomczyk | Control of Carbapenem-resistant Enterobacteriaceae, Acinetobacter baumannii , and Pseudomonas aeruginosa in Healthcare Facilities: A Systematic Review and Reanalysis of Quasi-experimental Studies[END_REF]. Cohorting has also been well integrated in healthcare settings in many countries. A review, evaluating the effectiveness of the control measures, reported than 52 of the 98 publications included (53%) have implemented cohorting of patients and/or HCW [START_REF] French | Control of carbapenemase-producing Enterobacteriaceae outbreaks in acute settings: an evidence review[END_REF].

Limitations of cohorting

Cohorting cannot be implemented for all colonized or infected patients and individual risk factors must be assessed

Several studies have evaluated risk factors for carriage, acquisition and infection of CPE in both acute care settings and LCTFs [START_REF] Asai | The epidemiology and risk factor of carbapenem-resistant enterobacteriaceae colonization and infections: Case control study in a single institute in Japan[END_REF][START_REF] Lavagnoli | Factors associated with acquisition of carbapenem-resistant Enterobacteriaceae[END_REF][START_REF] Okamoto | Modifiable Risk Factors for the Spread of Klebsiella pneumoniae Carbapenemase-Producing Enterobacteriaceae Among Long-Term Acute-Care Hospital Patients[END_REF][START_REF] Gutiérrez-Gutiérrez | EUropean prospective cohort study on Enterobacteriaceae showing REsistance to CArbapenems (EURECA): a protocol of a European multicentre observational study[END_REF][START_REF] Schwartz-Neiderman | Risk Factors for Carbapenemase-Producing Carbapenem-Resistant Enterobacteriaceae (CP-CRE) Acquisition Among Contacts of Newly Diagnosed CP-CRE Patients[END_REF][START_REF] Torres-Gonzalez | Factors associated to prevalence and incidence of carbapenem-resistant Enterobacteriaceae fecal carriage: a cohort study in a Mexican tertiary care hospital[END_REF][START_REF] Marchaim | Swimming in resistance": Co-colonization with carbapenem-resistant Enterobacteriaceae and Acinetobacter baumannii or Pseudomonas aeruginosa[END_REF][START_REF] Ahn | Risk factors for the acquisition of carbapenem-resistant Escherichia coli at a tertiary care center in South Korea: A matched casecontrol study[END_REF]. A recent meta-analysis aimed to determine risk factors of acquisition among hospitalized patients. A total of 69 articles were included in the final analysis and 13 risk factors were identified: antibiotic exposure, underlying disease, invasive procedures, medical devices, ICU admission, patient demographic characteristics, exposure to hospital care, mechanical ventilation and CPE exposure [START_REF] Van Loon | A Systematic Review and Meta-analyses of the Clinical Epidemiology of Carbapenem-Resistant Enterobacteriaceae[END_REF]. Colonization pressure including the time at risk (i.e. the number of days from the admission to the acquisition) and the number of patients colonized or infected by CPE in a care unit were also defined as risk factors for acquisition [START_REF] Madueño | A hospital-based matched case-control study to identify risk factors for clinical infection with OXA-48-producing Klebsiella pneumoniae in rectal carriers[END_REF][START_REF] Madueño | Risk factors associated with carbapenemase-producing Klebsiella pneumoniae fecal carriage: A case-control study in a Spanish tertiary care hospital[END_REF][START_REF] Vergara-López | Lessons from an outbreak of metallo-β-lactamase-producing Klebsiella oxytoca in an intensive care unit: the importance of time at risk and combination therapy[END_REF][START_REF] Legeay | Is cohorting the only solution to control carbapenemase-producing Enterobacteriaceae outbreaks? A single-centre experience[END_REF][START_REF] Papadimitriou-Olivgeris | The role of colonization pressure in the dissemination of colistin or tigecycline resistant KPC-producing Klebsiella pneumoniae in critically ill patients[END_REF]. Another prospective cohort study which evaluated risk factors of acquisition at the level of wards concluded that high colonization pressure and antibiotic consumption, both potentialized by HCW to patient ratio, were associated with CPE transmission [START_REF] Legeay | Is cohorting the only solution to control carbapenemase-producing Enterobacteriaceae outbreaks? A single-centre experience[END_REF].

Even if several patients have been identified as carriers, among them some may not be spreaders, for example if they have a low rectal CPE burden. Indeed, Lerner et al. suggested in their study that carriers could be classified according to their rectal concentration of CPE. Three different categories were identified in this study: non-spreader, low-level or super-spreader. Also, two risk factors were associated with high CPE excretion: incontinence and dementia [START_REF] Lerner | Spread of KPC-producing carbapenem-resistant Enterobacteriaceae: the importance of super-spreaders and rectal KPC concentration[END_REF].

All these factors suggest that the risk of dissemination could be related to organisational factors (length of stay, colonisation pressure), bacterial factors (CPE rectal concentration) and individual patient factors (incontinence, dependence diapers need, diarrhoea, etc.). One study investigated patient at risk of acquisition of ESBL-E) in an intensive care unit comparing a period with universal isolation and a period with targeted isolation. The acquisition rate was similar in both periods [START_REF] Djibré | Universal versus targeted additional contact precautions for multidrug-resistant organism carriage for patients admitted to an intensive care unit[END_REF]. Thus, before the implementation of cohorting individual risk factors could be considered in order to reduce the number of patients cohorted and all the secondary effects involved.

Cohorting patients is insufficient: it is also necessary a dedicated staff

Hands of healthcare workers are well known to be the most important vector of transmission of CPE in healthcare settings from patient to patient and/or from the environment to patients [START_REF] Goodman | Infection control implications of heterogeneous resistance mechanisms in carbapenem-resistant Enterobacteriaceae (CRE)[END_REF].

Improving hand hygiene compliance is crucial for decreasing the rate of transmission. A recent review identified 10 publications for which HCW were the source of Enterobacterales outbreaks. Pathogens were found on healthcare workers hands in nine of the ten outbreaks [START_REF] Ulrich | Effectiveness of healthcare worker screening in hospital outbreaks with gram-negative pathogens: a systematic review[END_REF]. It has also been shown that patients who are sharing more than one provider with a carrier are at higher risk of CPE acquisition [START_REF] Grabowski | Provider Role in Transmission of Carbapenem-Resistant Enterobacteriaceae[END_REF].

Also, these data suggest that, limiting the cohorting to patients appears insufficient to control CPE dissemination when adherence to hand hygiene is insufficient. Non-implementation of individual staff for cohorting patients and understaffing have been associated with CPE outbreaks [START_REF] Delory | Prolonged delay for controlling KPC-2-producing Klebsiella pneumoniae outbreak: The role of clinical management[END_REF]. In Israel, Hussein et al. terminated an outbreak of CPE after having reinforced the cohorting of patient with dedicated staff. Initially, implementation of carrier cohorting reduced the number of new acquisitions, but the incidence began to increase again. After the reinforcement of measures, with healthcare worker cohorting and patient screening, the CPE incidence decreased from 19.7 to 4.5 acquisitions per 100 000 hospital-days [START_REF] Hussein | The association between infection control interventions and carbapenem-resistant Enterobacteriaceae incidence in an endemic hospital[END_REF]. Thus, dedicated staff and particularly the nursing staff appeared to be a key element of the control of hospital outbreaks [START_REF] Munoz-Price | Controlling multidrug-resistant Gram-negative bacilli in your hospital: a transformational journey[END_REF].

The implementation of cohorting is expensive, requests important resources to healthcare settings and can cause adverse effects

The physical and human resources associated to the cohorting of patient requires free premises, available equipment and dedicated staff. A study evaluated the costs of the decrease in general activity and the additional hours of healthcare workers for five days as being €547,303 and €63,870, respectively [START_REF] Daroukh | Characteristics and costs of carbapenemase-producing enterobacteria carriers (2012/2013)[END_REF]. In a review assessing the economic impact of the implementation of infection control measures to eradicate outbreaks in healthcare settings, cohorting alone cost €6,204 to €148,381 for additional staff per outbreak and €477 to €4,086 per positive patients [START_REF] Birgand | Measures to eradicate multidrug-resistant organism outbreaks: how much do they cost?[END_REF]. A Brazilian team showed that the cost of an isolation bed for a CPE carrier was higher than that for carriers of other other multidrug-resistant bacteria [START_REF] Pereira | Burden of isolation for multidrug-resistant organisms in a tertiary public hospital in Southern Brazil[END_REF]. The required measures generate additional costs that it is not always possible to release. A French hospital needed 14 supplementary healthcare workers to set up cohorting at an additional cost of €100,000 per month. This hospital had to stop cohorting after 2 months because of the costs of physical separation of CPE cases, contact patients and new hospitalized patients [START_REF] Semin-Pelletier | Challenges of controlling a large outbreak of OXA-48 carbapenemase-producing Klebsiella pneumoniae in a French university hospital[END_REF]. The economic context of an institution can lead to a delay in the identification of cases and thus outbreak [START_REF] Delory | Prolonged delay for controlling KPC-2-producing Klebsiella pneumoniae outbreak: The role of clinical management[END_REF].

In addition to the costs generated, implementation of cohorting requires time for discussion with hospital directors, reorganization of wards and additional staff. Also, cohorting is most likely to be effective when it is implemented in a planned way, rather then being implemented quickly in response to an outbreak [START_REF] Birgand | Duration of colonization by extended-spectrum β-lactamase-producing Enterobacteriaceae after hospital discharge[END_REF]. The difficulty to implement cohorting and the lack of staff can cause adverse effects like fatigue, depression, reduction in the quality of care and reduction of the vigilance regarding infection control preventions [START_REF] Palmore | Managing Transmission of Carbapenem-Resistant Enterobacteriaceae in Healthcare Settings: A View From the Trenches[END_REF].

Enterobacteriales have a weak survival time on surface compared to other multidrug-resistant strains

The environment plays an important role in the transmission of microorganisms and can be the source of outbreaks [START_REF] Regev-Yochay | Sink traps as the source of transmission of OXA-48-producing Serratia marcescens in an intensive care unit[END_REF]. However, the survival of CPE strains on healthcare settings surfaces has hardly been assessed. Weber et al. reported the survival time of three different CPE (E. coli, E. cloacae and K. pneumoniae) in different healthcare settings surfaces. Less than 15% of CPE were found at 24 hours, less than 5% at 48 hours and none were found at 72 hours. Moreover, only 8.4% of CPE were detected on surfaces [START_REF] Weber | Carbapenem-Resistant Enterobacteriaceae: Frequency of Hospital Room Contamination and Survival on Various Inoculated Surfaces[END_REF]. Another study did not find K. pneumoniae and Citrobacter freundii CPE strains after 40 days on dry and wet surfaces [START_REF] Havill | Extended Survival of Carbapenem-Resistant Enterobacteriaceae on Dry Surfaces[END_REF].

The place of the environment is also not always highlighted in literature. Among the 13 risk factors identified in a recent meta-analysis, none have a link with environmental healthcare setting surfaces [START_REF] Van Loon | A Systematic Review and Meta-analyses of the Clinical Epidemiology of Carbapenem-Resistant Enterobacteriaceae[END_REF].

Even if CPE are detected on surfaces, their survival time is less important than other multidrug-resistant pathogens able to cause outbreaks, particularly Clostridioides difficile, meticillinresistant Staphylococcus aureus and VRE. All of these antibiotic-resistant species can persist for longer periods of up to months on inert surfaces, and outbreaks arising from an environmental source are well-described [START_REF] Weber | Carbapenem-Resistant Enterobacteriaceae: Frequency of Hospital Room Contamination and Survival on Various Inoculated Surfaces[END_REF].

Finally, the environment seems to be, in most cases, contaminated from colonized or infected patient and can be defined as a secondary reservoir [START_REF] Blanco | Transmission pathways of multidrug-resistant organisms in the hospital setting: a scoping review[END_REF].

The effectiveness of cohorting has been evaluated with a bundle of prevention measures and is not adapted to all of the healthcare settings

Several studies have reported the effectiveness of the implementation of a multimodal strategy to control CPE outbreaks in both acute and long care settings [START_REF] Hayden | Prevention of Colonization and Infection by Klebsiella pneumoniae Carbapenemase-Producing Enterobacteriaceae in Long-term Acute-Care Hospitals[END_REF][START_REF] Kousouli | Infection control interventions affected by resource shortages: impact on the incidence of bacteremias caused by carbapenem-resistant pathogens[END_REF][START_REF] Abboud | Carbapenem-resistant Enterobacteriaceae on a cardiac surgery intensive care unit: successful measures for infection control[END_REF][START_REF] Viale | Impact of a hospital-wide multifaceted programme for reducing carbapenem-resistant Enterobacteriaceae infections in a large teaching hospital in northern Italy[END_REF][START_REF] Kim | Successful containment of carbapenem-resistant Enterobacteriaceae by strict contact precautions without active surveillance[END_REF][START_REF] Enfield | Control of Simultaneous Outbreaks of Carbapenemase-Producing Enterobacteriaceae and Extensively Drug-Resistant Acinetobacter baumannii Infection in an Intensive Care Unit Using Interventions Promoted in the Centers for Disease Control and Prevention 2012 Carbapenemase-Resistant Enterobacteriaceae Toolkit[END_REF][START_REF] Gagliotti | Control of carbapenemase-producing Klebsiella pneumoniae: a region-wide intervention[END_REF][START_REF] Pérez-Blanco | Epidemiology and control measures of an OXA-48-producing Enterobacteriaceae hospital-wide oligoclonal outbreak[END_REF]. Because of the emergency nature of the situation when an outbreak occurs, authors mostly performed analysis of the effectiveness of a bundle of measures instead of implementing and assessing prevention and infection measures progressively. The place of the cohorting in the control of outbreaks is thus difficult to define. In the Israeli situation, the authors suggested that all of the components of infection prevention played a role in the control of the dissemination [START_REF] Schwaber | An Ongoing National Intervention to Contain the Spread of Carbapenem-Resistant Enterobacteriaceae[END_REF].

These components are primarily the improvement on standard and contact precautions, assessment and support of HCW, investment in the infection control team, enhanced environmental cleaning, increased hand hygiene compliance, screening and surveillance of patients and antibiotic stewardship [START_REF] Van Loon | A Systematic Review and Meta-analyses of the Clinical Epidemiology of Carbapenem-Resistant Enterobacteriaceae[END_REF].

A review, which summarized the interventions to control CPE outbreaks, identified 15 different intervention bundles. Among the 15 studies, only four progressively introduced control measures, but cohorting was always evaluated with other actions [START_REF] Munoz-Price | Deconstructing the infection control bundles for the containment of carbapenem-resistant Enterobacteriaceae[END_REF]. Other studies reported that none of the implemented measures have allowed the control of CPE outbreak (comprising cohorting of patient and nursing staff) until the implementation of a specific environmental decontamination [START_REF] Robustillo-Rodela | Successful control of 2 simultaneous outbreaks of OXA-48 carbapenemaseproducing Enterobacteriaceae and multidrug-resistant Acinetobacter baumannii in an intensive care unit[END_REF].

Moreover, the cohorting is not adaptable to all healthcare settings. The Israeli national guideline does not recommend the implementation of cohorting in LTCFs. Other prevention measures (hand hygiene, use of gloves and program of surveillance at admission) have allowed reducing the prevalence rate from 12.1% to 7.9% [START_REF] Ben-David | A National Intervention to Prevent the Spread of Carbapenem-Resistant Enterobacteriaceae in Israeli Post-Acute Care Hospitals[END_REF]. Three recent studies, two conducted in a LTCF and one in a residential care home, reported the control of CPE outbreaks without using cohorting [START_REF] Ben-David | Success of a National Intervention in Controlling Carbapenem-resistant Enterobacteriaceae in Israel's Long-term Care Facilities[END_REF][START_REF] Bruins | VIM-carbapenemase-producing Escherichia coli in a residential care home in The Netherlands[END_REF][START_REF] Dubendris | Imipenemaseproducing carbapenem-resistant Enterobacteriaceae transmission in a long-term-care facility during a community-wide multidrug resistant organism outbreak-North Carolina, 2017[END_REF]. CPE spread in these settings is now well described and cohorting is hardly feasible due to difficulties such as the need to provide social interaction for patients [START_REF] Legeay | Control strategy for carbapenemase-producing Enterobacteriaceae in nursing homes: perspectives inspired from three outbreaks[END_REF]. Table I presents infection control measures applied, and their efficacy in controlling outbreaks.

Implementation of cohorting of patient and dedicated staff is costly and not applicable to all healthcare settings. Other prevention measures (hand hygiene, contact precautions, active screening cultures, environmental cleaning, antimicrobial stewardship, decolonization, and HCW education) recommended for the control the endogenous and exogenous transmission necessitate more research. In a systematic review in which were described control measures used during CPE outbreaks in acute care settings, antibiotic stewardship was implemented in only 18% of studies, enhanced environmental cleaning in 57% and handwashing intervention in 62%. Screening and surveillance of patients seems to be the measure the most adopted [START_REF] French | Control of carbapenemase-producing Enterobacteriaceae outbreaks in acute settings: an evidence review[END_REF]. Moreover, active screening could allow cost savings after one to three years of implementation [START_REF] Bartsch | The Economic Value of the Centers for Disease Control and Prevention Carbapenem-Resistant Enterobacteriaceae Toolkit[END_REF].

The survival time of CPE in healthcare settings has hardly been assessed compared to other multidrug-resistant bacterias such as VRE and MRSA, or even viruses, in healthcare settings [START_REF] Goodman | Infection control implications of heterogeneous resistance mechanisms in carbapenem-resistant Enterobacteriaceae (CRE)[END_REF].

Moreover, the time of CPE clearance is not well known. Zimmerman et al. shown a CPE carriage mean of 387 days [START_REF] Zimmerman | Duration of carriage of carbapenem-resistant Enterobacteriaceae following hospital discharge[END_REF]. In another study conducted in an acute care setting in Germany, 31% of CPE carriers were decolonized after one month, 41% after three months and 17% after six months. Finally, 83% of patients were decolonized after two years [START_REF] Lübbert | Long-term carriage of Klebsiella pneumoniae carbapenemase-2-producing K pneumoniae after a large singlecenter outbreak in Germany[END_REF]. In LCTFs, the rate of rectal carriage decreased by 30% between the third and sixth months of hospitalization [START_REF] Feldman | Gastrointestinal colonization by KPC-producing Klebsiella pneumoniae following hospital discharge: duration of carriage and risk factors for persistent carriage[END_REF].

Worldwide spread of CPE is also linked to the increase in travel. In a study conducted in Paris, half of the volunteer's patients acquired a multidrug-resistance strain (ESBL-E) during their travel.

Only 4.7% were still positive after their return [START_REF] Ruppé | Épidémiologie des bêta-lactamases à spectre élargi : l'avènement des CTX-M[END_REF]. The risk of dissemination in the community seems weak but the risk appears when these patients are hospitalized. Patients can be at the origin of an outbreak if they are not screened and isolated at their admission [START_REF] Semin-Pelletier | Challenges of controlling a large outbreak of OXA-48 carbapenemase-producing Klebsiella pneumoniae in a French university hospital[END_REF]. Screening and isolation programmes must be implemented in healthcare settings according to local epidemiology [START_REF] Ambretti | Screening for carriage of carbapenem-resistant Enterobacteriaceae in settings of high endemicity: a position paper from an Italian working group on CRE infections[END_REF]. Cross transmission by HCW hands is described as the major route of transmission to a patient, either directly from another patient or indirectly from the contaminated environment [START_REF] Lyles | Understanding Staff Perceptions about Klebsiella pneumoniae Carbapenemase-Producing Enterobacteriaceae Control Efforts in Chicago Long-Term Acute Care Hospitals[END_REF].

Improvement in hand hygiene compliance during and outside outbreaks is one of the most effective measure to control the spread of multidrug-resistant bacteria [START_REF] French | Control of carbapenemase-producing Enterobacteriaceae outbreaks in acute settings: an evidence review[END_REF][START_REF] De Cellès | Limits of patient isolation measures to control extended-spectrum beta-lactamase-producing Enterobacteriaceae: model-based analysis of clinical data in a pediatric ward[END_REF].

Risk factors for the acquisition of resistance have been widely reported [START_REF] Van Loon | A Systematic Review and Meta-analyses of the Clinical Epidemiology of Carbapenem-Resistant Enterobacteriaceae[END_REF]. However, individual risk factors have not been evaluated from the point of admission of patients. A study highlighted that only 15.6% of patients were assessed at the admission [START_REF] Ratnayake | Audit of the management of patients at high risk of carbapenemase-producing enterobacteriaceae (CPE): Are we ready?[END_REF]. The place of HCW is important to implement individual risk factors research. In the study conducted by Chia et al. the involvement of HCW with the help of the check-list documents allowed detection of high-risk patients of CPE acquisition [START_REF] Chia | Identifying Patients at High Risk for Carbapenem-Resistant Enterobacteriaceae at Admission: Nurse-Led or Doctor-Led?[END_REF]. Because it is not possible to screen and implement surveillance for all patients, individuals risk factors of patients must be implemented [START_REF]Prévention de la transmission croisée des Bactéries Hautement Résistantes aux antibiotiques émergentes[END_REF].

The screening of patients on admission is an important factor in controlling CPE in healthcare settings. Delory et al. identified delay in identifying a CPE carrier as the most important cause of K.

pneumoniae producing blaKPC outbreak [START_REF] Delory | Prolonged delay for controlling KPC-2-producing Klebsiella pneumoniae outbreak: The role of clinical management[END_REF].

Antibiotic exposure is the principal cause of endogenous resistance acquisition and is considered as a major risk factor of CPE acquisition [START_REF] Wong | Leveraging antimicrobial stewardship into improving rates of carbapenem-resistant Enterobacteriaceae[END_REF] and also has consequences on exogenous transmission. Carriers of CPE have a three-fold increased risk of having received inappropriate empiric treatment within the two days following the admission and a four-fold greater risk of developing an infection compared to non-CPE patients; in turn they have an increased length of stay and mortality, and they incur greater hospital cost [START_REF] Zilberberg | Carbapenem resistance, inappropriate empiric treatment and outcomes among patients hospitalized with Enterobacteriaceae urinary tract infection, pneumonia and sepsis[END_REF]. Barnes et al. showed that reducing antibiotic use of by 10% and 25% reduces the rate of multidrug-resistance strains by 11.2% and 28.3% respectively [START_REF] Barnes | The Impact of Reducing Antibiotics on the Transmission of Multidrug-Resistant Organisms[END_REF]. Stewardship programmes are not costly and must be implemented in all healthcare settings, particularly in acute care centres and LCTFs where the transmission rate is high [START_REF] Kardaś-Słoma | Universal or targeted approach to prevent the transmission of extended-spectrum beta-lactamase-producing Enterobacteriaceae in intensive care units: a cost-effectiveness analysis[END_REF].

Cohorting has been widely proven in the control of many outbreaks, however, regarding the transmission of multidrug-resistant bacteria, other factors are important to control the spread and cohorting should not be considered as the only solution. Comparing CPE with ESBL-E, another resistance mechanism, that is spread on mobile genetic elements in Enterobacterales, we were surprised that evidence for the effectiveness of cohorting was already weak. Indeed, a study conducted in non-outbreak paediatric unit in France showed that implementation of only patient isolation or cohorting was not sufficient to decrease the incidence rate especially when transmission occurred from a large number of sporadic sources [START_REF] De Cellès | Limits of patient isolation measures to control extended-spectrum beta-lactamase-producing Enterobacteriaceae: model-based analysis of clinical data in a pediatric ward[END_REF]. In another recent study, authors created a model to assess the impact of different measures in order to decrease the spread of ESBL-E in an intensive care unit. Implemented after the improvement of hand hygiene, cohorting allowed reducing the incidence by 7% [START_REF] Pelat | Hand Hygiene, Cohorting, or Antibiotic Restriction to Control Outbreaks of Multidrug-Resistant Enterobacteriaceae[END_REF] suggesting that other factors should be considered. Moreover, recent well conducted studies have suggested that neither single rooms [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] nor additional contact precautions [START_REF] Maechler | Contact isolation versus standard precautions to decrease acquisition of extended-spectrum β-lactamaseproducing Enterobacterales in non-critical care wards: a cluster-randomised crossover trial[END_REF] are necessary to control the spread of ESBL-E. These results must lead us to ask ourselves whether, in the context of sporadic infected/colonized patients with CPE, cohorting still mandatory.

Other measures like HCW hand hygiene and environmental cleaning can be enhanced. The decision to implement prevention measures to control resistant microorganisms transmission should be taken according to local epidemiology but also taking account of that is feasible with the resources available [START_REF] Thompson | Incidence of health care-associated extended-spectrum βlactamase-positive patients before and after discontinuation of contact precautions[END_REF].

Conclusion

Although patient cohorting is recommended by guidelines and seems to be effective to control CPE outbreaks. It is a costly measure that is hard to apply in the case of non-outbreak settings and in all healthcare settings. The decision must be taken according to local epidemiology, available resources and type of care given. Transmission base precautions (standard precautions) and other prevention measures must be strengthened. Priority should be given to less costly prevention measures such as identification of individual risk factors and rapid admission screening, reinforcement of hand hygiene compliance, environmental cleaning and antibiotic stewardship. Finally, more studies, assessing the cohorting effectiveness alone, are needed. 

  1999, Austin et al. placed cohorting as the central method to stop the cross contamination in healthcare settings. Following the increase of vancomycin-resistant enterococci (VRE) cases in the United-States, authors used an epidemiological framework in order to describe the impact of the different prevention and infection measures. The cohorting of patients and nurses decreased the reproductive number Ro defined as the number of new carrier patients generated by one index patient[START_REF] Austin | Vancomycin-resistant enterococci in intensive-care hospital settings: Transmission dynamics, persistence, and the impact of infection control programs[END_REF]. However, it was only in 2007 that the Israeli Ministry of Health published the first national guideline that recommended HCW and patient cohorting to control an outbreak of carbapenemaseproducing K. pneumoniae. The authors of this guideline highlighted a relation between the increase in compliance to the establishment of HCW cohorting and reduction of the incidence rate[START_REF] Schwaber | Containment of a Country-wide Outbreak of Carbapenem-Resistant Klebsiella pneumoniae in Israeli Hospitals via a Nationally Implemented Intervention[END_REF].In 2017, The World Health Organization (WHO) published an evidence-based recommendations guideline to prevent and control spread of antibiotic-resistant bacteria, including CPE, in healthcare settings. Cohorting and isolation are classed as strong recommendation in the same level as evidence precaution as hand hygiene, environmental cleaning and contact precautions

Figure 1 -

 1 Figure 1 -Flowchart

  Wilson et al. conducted a point-prevalence survey of CPE and VRE in inpatients. No CPE carriers and 24.1%VRE carriers were detected, whereas only sporadic VRE cases and 2 CPE outbreaks were previously described[START_REF] Wilson | Point-prevalence survey of carbapenemase-producing Enterobacteriaceae and vancomycin-resistant enterococci in adult inpatients in a university teaching hospital in the UK[END_REF]. Rapid availability of screening results can also help clinicians and infection control teams to better control CPE spread. Recent studies highlighted the use of polymerase chain reaction (PCR) versus culture-based method. PCR can lead to cost saving and a better care of patients by especially reducing the isolation duration[START_REF] Bartsch | The Economic Value of the Centers for Disease Control and Prevention Carbapenem-Resistant Enterobacteriaceae Toolkit[END_REF][START_REF] Moloney | A PCR-based diagnostic testing strategy to identify carbapenemase-producing Enterobacteriaceae carriers upon admission to UK hospitals: early economic modelling to assess costs and consequences[END_REF][START_REF] Saliba | Can real-time polymerase chain reaction allow a faster recovery of hospital activity in cases of an incidental discovery of carbapenemase-producing Enterobacteriaceae and vancomycin-resistant Enterococci carriers?[END_REF].

Discussion and perspectives

The transmission of extensively drug-resistant bacteria in healthcare settings is associated with major factors such as contamination of HCW hands, materials and the environment. Cohorting is a measure that allows separation of non-carrier and carrier patients. Numerous studies have shown the effectiveness of cohorting, whether to control an intra-hospital outbreak [START_REF] Fournier | Efficiency of different control measures for preventing carbapenemase-producing enterobacteria and glycopeptideresistant Enterococcus faecium outbreaks: a 6-year prospective study in a French multihospital institution, January 2010 to[END_REF] or at national level [START_REF] Schwaber | Containment of a Country-wide Outbreak of Carbapenem-Resistant Klebsiella pneumoniae in Israeli Hospitals via a Nationally Implemented Intervention[END_REF].

Cohorting might seem to be mandatory to control outbreaks but it needs could be reconsidered in the event of a sporadic situation.

Surprisingly, there are no randomized controlled studies evaluating the role of cohorting in controlling the in-hospital spreading of CPE. Most published studies had several limitations as they are observational studies or had a before-and-after design and do not consider the main confounding factors such as improving hand hygiene or an antibiotic stewardship programme. Therefore, international recommendations on cohorting rely on weak evidence [START_REF]Acinetobacter baumannii, and Pseudomonas aeruginosa in health care facilities[END_REF]. Also, cohorting seems to have some limitations. In the study conducted by Gagliotti et al., the authors compared the decreases in incidence rates between an Israeli and an Italian centre during CPE outbreaks with cohorting implementation. Even if the incidence rate was higher for the Israeli center at the beginning of the outbreak (16 and 55.5 cases per 100,000 hospital days for the Italian and Israeli centres respectively), it appeared similar at the end of the intervention period (11.7 for the Italian centre and 15 cases per 100,000 hospital days for the Israeli centre) [START_REF] Schwaber | An Ongoing National Intervention to Contain the Spread of Carbapenem-Resistant Enterobacteriaceae[END_REF][START_REF] Gagliotti | Control of carbapenemase-producing Klebsiella pneumoniae: a region-wide intervention[END_REF]. These results suggest that other factors contribute to the risk of transmission. Indeed, in a recent prospective study comparing 14-consecutive-day periods regarding the in hospital-transmission, the authors suggested by multivariate analysis the role of colonization pressure and antibiotic consumption as factors associated with transmission [START_REF] Legeay | Is cohorting the only solution to control carbapenemase-producing Enterobacteriaceae outbreaks? A single-centre experience[END_REF]. In addition, the authors highlighted the role of understaffing in the transmission of CPE, suggesting that the caregiver-to-patient ratio potentiates these two variables.