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Tables and figures

I : Introduction

Candidiasis can manifest in a wide range of clinical features, from simple colonization to invasive candidiasis and septic shock. The most common form of invasive candidiasis is candidemia. Candidemia, which is a bloodstream infection (BSI) caused by Candida species, accounts for 3 to 9% of nosocomial BSI [START_REF] Marchetti | Epidemiology of Candidemia in Swiss Tertiary Care Hospitals: Secular Trends, 1991-2000[END_REF][START_REF] Wisplinghoff | Nosocomial bloodstream infections in US hospitals: analysis of 24,179 cases from a prospective nationwide surveillance study[END_REF]. Candida spp. are between the fourth and the seventh most common micro-organism found in bloodstream pathogens [START_REF] Wisplinghoff | Nosocomial bloodstream infections in US hospitals: analysis of 24,179 cases from a prospective nationwide surveillance study[END_REF][START_REF] Marra | Nosocomial Bloodstream Infections in Brazilian Hospitals: Analysis of 2,563 Cases from a Prospective Nationwide Surveillance Study[END_REF]. A trend of increasing candidemia has been recorded since 2000's in European hospital [START_REF] Lortholary | Worrisome trends in incidence and mortality of candidemia in intensive care units (Paris area, 2002-2010)[END_REF][START_REF] Arendrup | Epidemiological changes with potential implication for antifungal prescription recommendations for fungaemia: data from a nationwide fungaemia surveillance programme[END_REF][START_REF] Asmundsdottir | Nationwide study of candidemia, antifungal use, and antifungal drug resistance in Iceland, 2000 to 2011[END_REF]. More over, these data are probably underestimated by a lack of sensitivity of blood cultures for the detection of Candida species [START_REF] Clancy | Finding the "Missing 50%" of Invasive Candidiasis: How Nonculture Diagnostics Will Improve Understanding of Disease Spectrum and Transform Patient Care[END_REF]. [START_REF] Guinea | Global trends in the distribution of Candida species causing candidemia[END_REF][START_REF] Siopi | Epidemiological Trends of Fungemia in Greece with a Focus on Candidemia during the Recent Financial Crisis: a 10-Year Survey in a Tertiary Care Academic Hospital and Review of Literature[END_REF][START_REF] Kim | Epidemiological Trends of Candidemia and the Impact of Adherence to the Candidemia Guideline: Six-Year Single-Center Experience[END_REF]. Change in species distribution may reflect selection pressure induced by previous exposure with azole [START_REF] Lortholary | Recent Exposure to Caspofungin or Fluconazole Influences the Epidemiology of Candidemia: a Prospective Multicenter Study Involving 2,441 Patients[END_REF], but it remains a subject of debate [START_REF] Marchetti | Epidemiology of candidemia in Swiss tertiary care hospitals: secular trends, 1991-2000[END_REF]. This emerging resistance, witch the most recent illustration is C. auris, is of particular concern and play an important role in decisionmaking in the initial therapy in invasive candidiasis.

Candidemia risk factors evolve with the constant evolution of medical and surgical care. Well-established risk factors for candidemia are central venous catheter (CVC), neutropenia, previous exposure with antibiotics, parenteral nutrition, kidney failure, septic shock, abdominal surgery or intravenous drug use [START_REF] Poissy | Risk factors for candidemia: a prospective matched case-control study[END_REF][START_REF] Keighley | Risk factors for candidaemia: A prospective multi-centre case-control study[END_REF]. Although prognosis of patients with candidemia is largely related to host factors, crude mortality rates is high, ranging around 40%-55% [START_REF] Mazzanti | Candidemia in intensive care units over nine years at a large Italian university hospital: Comparison with other wards[END_REF][START_REF] Ghanem-Zoubi | The association between treatment appropriateness according to EUCAST and CLSI breakpoints and mortality among patients with candidemia: a retrospective observational study[END_REF]. Moreover, candidemia represent a health burden with a significant increase in the length of stay (LOS) and in the cost of hospitalization [START_REF] Hassan | Excess mortality, length of stay and cost attributable to candidaemia[END_REF].

It is established for years that early administration of an adequate antifungal treatment and source control improve survival [START_REF] Andes | Impact of treatment strategy on outcomes in patients with candidemia and other forms of invasive candidiasis: a patient-level quantitative review of randomized trials[END_REF][START_REF] Kollef | Septic shock attributed to Candida infection: importance of empiric therapy and source control[END_REF][START_REF] Puig-Asensio | Impact of therapeutic strategies on the prognosis of candidemia in the ICU[END_REF][START_REF] Bassetti | A multicenter study of septic shock due to candidemia: outcomes and predictors of mortality[END_REF]. The European society of clinical microbiology and infectious diseases (ESCMID) published recommendations on the management of candidemia for non neutropenic and neutropenic patient in 2012 [START_REF] Cornely | ESCMID* *This guideline was presented in part at ECCMID 2011. European Society for Clinical Microbiology and Infectious Diseases. guideline for the diagnosis and management of Candida diseases 2012: non-neutropenic adult patients[END_REF][START_REF] Ullmann | ESCMID* guideline for the diagnosis and management of Candida diseases 2012: adults with haematological malignancies and after haematopoietic stem cell transplantation (HCT)[END_REF]. Due to the increasing levels of resistance to fluconazole and evidence that echinocandins are more effective than fluconazole, they recommend an echinocandin in all patients who have candidemia. Indwelling lines should be removed as soon as possible. Complementary assessment with transoesophageal echocardiography and fundus examination is recommended to search organ involvement. The minimum duration of treatment is 14 days after the end of candidemia. Systematic control of blood cultures should be performed to ensure fungal clearance. The infectious diseases society of America (IDSA) has also issued recommendations on the management of candidemia in 2016 with similar proposals to ESCMID (table 1) [START_REF] Pappas | Clinical Practice Guideline for the Management of Candidiasis: 2016 Update by the Infectious Diseases Society of America[END_REF]. These recommendations are largely based on clinical trial data and may not necessarily reflect clinical practice. Moreover, mortality rate stay high and suggest that more effort must be made to better understand treatment failures [START_REF] Glöckner | Practical considerations on current guidelines for the management of non-neutropenic adult patients with candidaemia[END_REF].

Compliance with recommendations is often weak in audit studies [START_REF] Jack | International guidelines: the need to standardize the management of candidaemia[END_REF]. Newer antifungals exhibit differences in spectrum of action, required dose, route of administration, and interactions with other drugs, which are difficult for a non-fungal specialist to manage [START_REF] Muñoz | New antifungal agents for the treatment of candidaemia[END_REF]. One of the strategies to improve adherence with recommendations is an infectious diseases consultation (IDC). An IDC involves bringing together accurate information about patients, through history and physical examination to arrive at a precise diagnosis and adequate management. As previously described in Staphylococcus aureus BSI, endocarditis or cryptococcal infection, several studies have found a better management and a lower mortality rate in patient who benefit from an IDC in candidemia [START_REF] Lee | Impact of Infectious Disease Consultation on Clinical Management and Mortality in Patients With Candidemia[END_REF][START_REF] Menichetti | Impact of infectious diseases consultation as a part of an antifungal stewardship programme on candidemia outcome in an Italian tertiary-care, University hospital[END_REF][START_REF] Farmakiotis | Early initiation of appropriate treatment is associated with increased survival in cancer patients with Candida glabrata fungaemia: a potential benefit from infectious disease consultation[END_REF][START_REF] Okura | Impact of Infectious Disease Consultation on Management and Outcomes of Infective Endocarditis[END_REF][START_REF] Spec | Impact of Infectious Diseases Consultation on Mortality of Cryptococcal infection in Patients without HIV[END_REF]. A few studies have focused on the adherence with ESCMID recommendations but with a conflicting impact on mortality [START_REF] Kim | Epidemiological Trends of Candidemia and the Impact of Adherence to the Candidemia Guideline: Six-Year Single-Center Experience[END_REF][START_REF] Mellinghoff | Analyzing candidemia guideline adherence identifies opportunities for antifungal stewardship[END_REF][START_REF] Pinto-Magalhães | Candidemia in a Portuguese tertiary care hospital: Analysis of a 2-year period[END_REF][START_REF] Huang | Usefulness of EQUAL Candida Score for predicting outcomes in patients with candidaemia: a retrospective cohort study[END_REF][START_REF] Cuervo | Usefulness of guideline recommendations for prognosis in patients with candidemia[END_REF].

The primary objective of this study was to audit the management of candidemia according to ESCMID recommendations and investigate the impact of adherence on clinical outcomes in a French tertiary-care, University hospital, between 2013 and 2019. The secondary objectives were to describe the demographic, clinical and microbiological characteristics of the population and to identify the factors associated with mortality among this cohort.

II : Materiel and methods

Study design and participants

We conducted a retrospective cohort study in the university hospital of Caen and the comprehensive cancer center François Baclesse of Caen. All patients with at least one positive blood culture (BC) for Candida spp. between January 1, 2013, and December 31, 2019, were included. Patients under 18 years old, patients with an isolated BC with C. parapsilosis, patients in palliative care or who died within 24 hours after the diagnosis of candidemia were excluded. Only the first episode of candidemia was considered for each patient. Each patient was followed until May 2020. The ethical committee of the biomedical research institute of Caen, Normandy, has approved the study (ID605). Written informed consent was not required because of the observational nature of this study.

Data collection

We retrospectively collected :

-demographic data (age, genre, year of candidemia) -acute and chronic comorbidities (diabetes mellitus, chronic kidney disease, liver cirrhosis, chronic obstructive pulmonary disease (COPD), connective tissue disease, solid malignancy, hemopathy, solid organ transplant (SOT), hematopoietic stem cell transplantation (HSCT), human immunodeficiency virus (HIV)) -clinical characteristics and underlying conditions (department, primary source, presence of a CVC or PICC-line/MID-line, neutropenia, recent antifungal or antibiotic exposure, undernutrition, surgery <1 month, injection drug user, concomitant BSI, LOS before candidemia, thrombosis, endocarditis, ocular candidiasis) -microbiological data (species, resistance/intermediate to fluconazole or echinocandins with a focus on resistance rate according to species and recent exposure with antifungals) -candidemia management (early treatment, type of antifungal, loading dose, duration of treatment, removal of catheter, daily BC, echocardiography, ophthalmologic exam, de-escalation, IDC) -outcome (mortality, LOS, time to resolution of candidemia) Electronic medical records (Usv2-Crossway, Mckesson,USA) and laboratory information system (TDNexLabs, Technidata, France) have been prospectively filled in by medical and paramedical staff. Anonymized data were used for the study.

Outcome and definitions

An adherent case with ESCMID recommendations was defined as candidemia management with all the following criteria fulfilled: antifungal therapy using an echinocandin or liposomal amphotericin B within 24 hours following the diagnosis, loading dose (for caspofungin and fluconazole), at least 14 days of treatment following negative BC, removal of any central venous catheter within 72 hours after the diagnosis, performing an echocardiography and a funduscopic examination within 7 days, and daily BC monitoring until negative [START_REF] Cornely | ESCMID* *This guideline was presented in part at ECCMID 2011. European Society for Clinical Microbiology and Infectious Diseases. guideline for the diagnosis and management of Candida diseases 2012: non-neutropenic adult patients[END_REF].

Because of transoesophageal echocardiography is not always possible, transthoracic echocardiography was tolerated. Liposomal amphotericin B was considered as appropriate treatment. Despite kidney toxicity, its efficiency compared to echinocandins is similar and it is recommended as a second line in ESCMID recommendations (grade BI). Antifungal therapy duration was determined from the first positive blood culture and the administration of the first dose of antifungal drug.

Patients who died within 7 days of candidemia and who did not yet receive echocardiography or ophthalmologic exam were considered as adherent cases. For neutropenic patient, funduscopic examination could be done after recovery from neutropenia. Neutropenia was defined as <500 neutrophils per mm 3 at the moment of candidemia.

An antifungal stewardship program with a systematic IDC was carried out in our hospital between April 2014 and December 2015. Outside this period, the request for an IDC was made at the discretion of the physician in charge of the patient. Primary source was determined in the light of the clinical and biological record after analysis of the case by an infectious disease specialist.

Recurrent candidemia was defined by a positive blood culture with the same pathogen within 100 days after the first episode and after the end of antifungal treatment. Persistent candidemia was characterised by positive BC for at least 10 days between the first and the last positive BC.

Mortality was evaluated 8, 30 and 90 days after the diagnosis of candidemia.

Microbiological measures

The microbiology laboratory received all BC from both centers. The blood samples were processed using BacTAlert (bioMérieux, Marcy L'Etoile, France) with an incubation period of 5 days. In case of positive BC, direct exam was done. Subcultures were performed with on Sabouraud agar medium (Oxoid) and chromogenic medium (CAN2 ChromID Candida, bioMérieux, France) if yeast was observed during this examination. Species identification was carried out using mass spectrometer Maldi Tof (Brucker, USA). The minimum inhibitory concentration (MIC) of isolates was assessed by gradient diffusion method Etest (bioMérieux, Marcy L'Etoile, France) as recommended by the manufacturer. MIC were evaluated according to the European committee on antimicrobial susceptibility testing (EUCAST) [START_REF]EUCAST: Breakpoints for antifungals[END_REF]. However, EUCAST breakpoints have not yet been established for caspofungin. In this case, isolates that was susceptible to micafungin were also considered susceptible to caspofungin.

Statistical analysis

We estimated the prevalence rate of candidemia as the number of patients who had at least one candidemia divided by the number of admissions during the study period.

Continuous variables were reported as medians with interquartile ranges (IQR)

or means and standard deviations (SD), as appropriate. Dichotomous or categorical variables were presented as the number and percentage of the study population.

We performed a logistic regression of factors associated with 30 day mortality.

The effect size of factors associated with the probability of 30-day mortality was estimated by calculating odds ratios (OR). The variables associated with a p-value < 0.20 in the univariate analysis were entered into the multivariate model. A backward stepwise regression analysis was used to build the final multivariate model. Variables were considered significant if the Wald test p-value was <0.05. Interactions between variables were systematically checked.

We then explored factors associated with adherence with ESCMID recommendations and its impact on outcome. The primary endpoint (30-day mortality) and the secondary endpoint (LOS) were compared between groups in an unadjusted model using Chi² test and Mann-Whitney U test, respectively.

Baseline differences between ESCMID adherent groups may differ because the two groups were not randomized. Therefore, we analyzed our data using propensity score method, using the inverse probability weighting treatment (IPWT) strategy to address the potential channeling bias on the endpoints. Variables with p-value < 0.50 in univariate analysis were introduced in the calculation of the propensity score which used in the IPWT method to create a pseudo-randomized population. We modeled the probability of ESCMID compliance using a non-parsimonious logistic regression including the following variables: age, years, department, LOS before candidemia, abdominal surgery, solid malignancy, abdominal tumors, hemopathy, neutropenia, chronic kidney disease, COPD, injection drug user, at least 1 comorbidity, undernutrition, central venous lines, PICC-line or MID-line, CVC, fever, venous thrombosis, cutaneous primary source, C. parapsilosis, others species, polyfungal infection, resistance to fluconazole or echinocandins and IDC (see supplemental Figure 2 : Odds Ratios with 95% Wald Confidence Limits). We used the IPWT to weight the chi² or fisher exact test and student t or Mann-Whitney U test (stabilized weights) for primary and secondary qualitative and quantitative endpoints (respectively).

Raw baseline characteristics were compared between groups using Chi² or

Fisher's exact test for categorical variables and Student's t or Mann-Whitney U tests for continuous variables according to their distribution. After adjusting with the IPWT method, we compared baseline characteristics using Chi² or Fisher's exact test for categorical variables and Student's t or Mann-Whitney U tests for continuous variables according to their distribution by weighting on stabilized weights.

A p-value less than 0.05 was considered significant; all p-values were two-tailed.

No adjustment was performed. Statistical analyses were performed using Stata 

III : Results

During the study period, we identified 209 candidemia occurred among 207 patients corresponding to a prevalence of 0.26 for 1000 admissions. After exclusion of 29 early deaths, 7 patients in palliative care, 5 patients under 18 years and 1 patient with unique blood culture with C. parapsilosis, 165 patients were included in the study (figure 1). Figure 2 shows the number of candidemia per year of occurrence. 2018 and 5% for 2019 (figure 6). Figure 7 showed the mortality rate according with Candida species. C. tropicalis was the deadliest species in our study. Median (IQR)

LOS was 35 days. Median (IQR) time to resolution of candidemia was 2 days

(1-3). 

IV : Discussion

Among the 165 patients with candidemia followed between January 2013 and May 2020 in the Caen university hospital, adherence with ESCMID recommendations was low, despite of the high mortality associated. Importantly, we showed that a full adherence with recommendations was associated with a decrease in 30-day mortality.

Overall prevalence rate of candidemia was 0.26/1000 admissions in our French tertiary-care university hospital. This is consistent with the results of other European studies reporting a prevalence rate of 0.20 to 0.79/1000 admissions [START_REF] Mellinghoff | Analyzing candidemia guideline adherence identifies opportunities for antifungal stewardship[END_REF][START_REF] Tortorano | Epidemiology of Candidaemia in Europe: Results of 28-Month European Confederation of Medical Mycology (ECMM) Hospital-Based Surveillance Study[END_REF][START_REF] Bassetti | Clinical and Therapeutic Aspects of Candidemia: A Five Year Single Centre Study[END_REF]. While the worldwide trend is an increase in the incidence rate of candidemia [START_REF] Bitar | Populationbased analysis of invasive fungal infections, France, 2001-2010[END_REF][START_REF] Zheng | Epidemiology, species distribution, and outcome of nosocomial Candida spp. bloodstream infection in Shanghai: an 11-year retrospective analysis in a tertiary care hospital[END_REF][START_REF] Schroeder | Epidemiology, clinical characteristics, and outcome of candidemia in critically ill patients in Germany: a single-center retrospective 10-year analysis[END_REF][START_REF]Epidemiology and cost implications of candidemia, a 6-year analysis from a developing country -Ulu Kilic[END_REF], it did not appear to be increasing in our center. Compared to large randomized controlled studies, the demographics and underlying condition were different in some ways [START_REF]Micafungin versus liposomal amphotericin B for candidaemia and invasive candidosis: a phase III randomised double-blind trial -PubMed[END_REF][START_REF] Pappas | Micafungin versus Caspofungin for Treatment of Candidemia and Other Forms of Invasive Candidiasis[END_REF][START_REF] Betts | A Multicenter, Double-Blind Trial of a High-Dose Caspofungin Treatment Regimen versus a Standard Caspofungin Treatment Regimen for Adult Patients with Invasive Candidiasis[END_REF][START_REF]Efficacy of micafungin in invasive candidiasis caused by common Candida species with special emphasis on non-albicans Candida species -PubMed[END_REF]. Our population were older (66 years versus 56 years) and had solid malignancy more often than in the other studies (43.6% versus 15 to 30%). Almost half of the patients had recent surgery and most had a CVC and systemic antimicrobial therapy.

The latest ESCMID recommendations for the diagnosis and the management of invasive candidiasis were published in 2012. They purpose a bundle of measurements to be completed in order to improve the prognosis of the patients. We have chosen for our study eight keys items to complete to be an adherent case. While some items are uniformly recognized by the main recommendations as being essential elements for the management of candidemia (early antifungal treatment, removal of the catheter), other items are not standardized (primary treatment, step-down therapy, funduscopic exam) leading to uncertainties in clinical decision making [START_REF] Jack | International guidelines: the need to standardize the management of candidaemia[END_REF].

After carrying out a propensity score, we have shown a significant decrease in mortality when the recommendations were fully applied. Recently, the European confederation of medical mycology has designed a score, the EQUAL Candida Score to assess the overall management of candidemia [START_REF] Mellinghoff | EQUAL Candida Score: An ECMM score derived from current guidelines to measure QUAlity of Clinical Candidaemia Management[END_REF]. It weighs and adds the strongest recommendations of the IDSA and the ESCMID included initial blood culture volume, species identifications, susceptibility testing, echocardiography, ophthalmoscopy, echinocandin treatment, step down to fluconazole depending on susceptibility result, at least 14 day of treatment after first negative blood culture, removal of the CVC, and follow-up blood culture. Since then, several studies have shown a decrease in mortality in patients who had a higher adherence with EQUAL score [START_REF] Kim | Epidemiological Trends of Candidemia and the Impact of Adherence to the Candidemia Guideline: Six-Year Single-Center Experience[END_REF][START_REF] Mellinghoff | Analyzing candidemia guideline adherence identifies opportunities for antifungal stewardship[END_REF][START_REF] Huang | Usefulness of EQUAL Candida Score for predicting outcomes in patients with candidaemia: a retrospective cohort study[END_REF]. An other score, developed by the Spanish study group of fungal infections called GEMICOMED, analysed the following nine selected recommendations of IDSA and ESCMID recommendations: early appropriate antifungal therapy, use of echinocandin or amphotericin B therapy in patients with neutropenia or septic shock, administration of a different class of antifungal drug in patients with breakthrough candidemia, catheter removal, follow-up blood cultures, performing an ophthalmoscopic examination, an echocardiography, and treatment duration according to the complexity of the infection [START_REF] Cuervo | Usefulness of guideline recommendations for prognosis in patients with candidemia[END_REF]. After using a propensity score, lack of adherence of less than 50% among the nines items proved to be an independent risk factor for mortality in this study. These findings are consistent with our results.

Compared with the EQUAL score, we did not include microbiological data to define good compliance but we added the earliness of the first antifungal infusion and loading dose. For blood culture, volume is not recorded in the computer record so we cannot evaluate this data. Compared to our score, loading dose was not included in the study conducted by GEMICOMED and definition of adapted treatment differed.

In our study, an IDC was associated with an increase of adherent cases but without significant association with survival. Implementation of scientific evidence into everyday medical practice is a public health concern. Clinical practice recommendations are intended to make the link between science and bedside medicine to improve quality of care. Nevertheless, obstacles to the implementation of best medical practice in daily routine exist: lack of knowledge of different recommendations, inconsistency between available recommendations or impossibility to implement the directives in clinical practice [START_REF] Bosse | The resistance to changing guidelines -what are the challenges and how to meet them[END_REF]. Old studies showed that about 30-40% of patient did not receive appropriate care, or receive unnecessary or harmful care [START_REF] Schuster | How Good Is the Quality of Health Care in the United States? Milbank Q[END_REF][START_REF] Grol | Successes and Failures in the Implementation of Evidence-Based Guidelines for Clinical Practice[END_REF]. Antimicrobial stewardship program can be defined as a coherent set of actions that promote the responsible use of antimicrobials [START_REF] Dyar | What is antimicrobial stewardship?[END_REF]. Compared with bacteriology, they are limited data about antimicrobial stewardship programme in mycology. Antifungal stewardship programmes can streamline the management of candidemia by incorporating good practice recommendations into clinical practice [START_REF] Capoor | Antifungal stewardship with an emphasis on candidaemia[END_REF].

Several studies have found a significant improvement in clinical management of candidemia after implementation of an antifungal stewardship program [START_REF] Benoist | Appropriate use of antifungals: impact of an antifungal stewardship program on the clinical outcome of candidaemia in a French University Hospital[END_REF][START_REF] Mularoni | How can we optimise antifungal use in a solid organ transplant centre? Local epidemiology and antifungal stewardship implementation: A single-centre study[END_REF][START_REF] Lachenmayr | Improving quality of antifungal use through antifungal stewardship interventions[END_REF] or a systematic IDC [START_REF] Lee | Impact of Infectious Disease Consultation on Clinical Management and Mortality in Patients With Candidemia[END_REF][START_REF] Menichetti | Impact of infectious diseases consultation as a part of an antifungal stewardship programme on candidemia outcome in an Italian tertiary-care, University hospital[END_REF][START_REF] Mejia-Chew | Effect of infectious disease consultation on mortality and treatment of patients with candida bloodstream infections: a retrospective, cohort study[END_REF].

Empirical and targeted antifungal therapy of invasive candidiasis can vary according to Candida species and resistance rate. Consequently, species identifications by mass spectrometry and antifungal susceptibility testing are strongly support by EUCAST [START_REF]AST of yeasts[END_REF]. Recent studies showed a redistribution of Candida species with the emergence of non-albicans Candida spp. versus Candida albicans [START_REF] Siopi | Epidemiological Trends of Fungemia in Greece with a Focus on Candidemia during the Recent Financial Crisis: a 10-Year Survey in a Tertiary Care Academic Hospital and Review of Literature[END_REF][START_REF] Zheng | Epidemiology, species distribution, and outcome of nosocomial Candida spp. bloodstream infection in Shanghai: an 11-year retrospective analysis in a tertiary care hospital[END_REF][START_REF] Zeng | A seven-year surveillance study of the epidemiology, antifungal susceptibility, risk factors and mortality of candidaemia among paediatric and adult inpatients in a tertiary teaching hospital in China[END_REF][START_REF] Israel | The Epidemiology and Susceptibility of Candidemia in Jerusalem, Israel[END_REF][START_REF] Mete | Change in species distribution and antifungal susceptibility of candidemias in an intensive care unit of a university hospital (10-year experience)[END_REF][START_REF] Bretagne | No Impact of Fluconazole to Echinocandins Replacement as First-Line Therapy on the Epidemiology of Yeast Fungemia (Hospital-Driven Active Surveillance, 2004-2017[END_REF]. Our epidemiology was different from these studies. C. albicans represented two thirds of candidemia while C. glabrata and C. parapsilosis represented each only one tenth of all episodes. The last report from the French national reference center of invasive mycoses and antifungals (NRCMA) dates from 2019 and collects nearly 9,500 yeast isolates [START_REF]Rapports d'activité du CNR des Mycoses invasives et antifongiques[END_REF]. For Candida albicans, strains resistant to azoles and resistant to echinocandins were very rare, around 0.4% for fluconazole and 0.3% for caspofungin.

Thirty-one point three per cent of Candida glabrata were resistant to fluconazole and 2.1% for caspofungin. The epidemiology of antifungal resistance in our hospital was broadly the same as the national data. The only difference was a high rate of resistance of C. glabrata to azole. We found a resistance rate of 65%, which is twice the rate published by the NRCMA. Although the NRCMA and our laboratory have used different antifungal susceptibility methods (broth microdilution for NRCMA and Etest in our laboratory), many studies have shown good agreement between these 2 methods for most of the yeast / antifungal pair tested [START_REF] Metin | Evaluation of Antifungal Susceptibility Testing with Microdilution and Etest Methods of Candida Blood Isolates[END_REF][START_REF] Chang | Evaluation of Etest for direct antifungal susceptibility testing of yeasts in positive blood cultures[END_REF][START_REF] Cuenca-Estrella | Correlation between the procedure for antifungal susceptibility testing for Candida spp. of the European Committee on Antibiotic Susceptibility Testing (EUCAST) and four commercial techniques[END_REF][START_REF] Fleck | In vitro susceptibility of Candida species to five antifungal agents in a German university hospital assessed by the reference broth microdilution method and Etest[END_REF][START_REF] Barry | Precision and Accuracy of Fluconazole Susceptibility Testing by Broth Microdilution, Etest, and Disk Diffusion Methods[END_REF]. However, we did not sequence the strains of Candida spp. that were resistant to fluconazole to confirm these data. This high rate of resistance of C. glabrata to azole in our hospital supports the use of echinocandins in the probabilistic treatment of candidemia.

For many years, fluconazole was the antifungal of choice for the treatment of yeast fungemia [START_REF] Pappas | Clinical practice guidelines for the management of candidiasis: 2009 update by the Infectious Diseases Society of America[END_REF]. However, fluconazole is inactive against C. krusei and randomly active against C. glabrata, tow species that seem to be emerging for 20 years (8-10).

Echinocandins then emerged as the preferred agents for most episodes of candidemia [START_REF] Cornely | ESCMID* *This guideline was presented in part at ECCMID 2011. European Society for Clinical Microbiology and Infectious Diseases. guideline for the diagnosis and management of Candida diseases 2012: non-neutropenic adult patients[END_REF]. This was based on rapid fungicidal and broad spectrum activity, minimal adverse effects and low potential for drug to drug interactions. In our cohort, eighty six per cent of patients (n=143) received as empirical therapy echinocandins but without impact on mortality. Twenty seven (16.4%) strains were resistant to fluconazole but no resistance was found when fluconazole was used as probabilistic treatment (data not shown). It is possible that species identification in another site (e.g. urinary, peritoneal fluid) was available at the time of commencement of therapy which influenced the choice to fluconazole in candidemia due to C. parapsilosis or C. albicans without bad outcome.

Step down therapy with fluconazole occurred in 65.2% (n=105) in our cohort and did not impact significantly 30-day mortality. Most of the time, the motivations for pursuing an echinocandins have not been reported in medical records. Early deescalation to azole is possible and safe in several observational studies [START_REF] Bailly | Antifungal de-escalation was not associated with adverse outcome in critically ill patients treated for invasive candidiasis: post hoc analyses of the AmarCAND2 study data[END_REF][START_REF] Bal | Antifungal stepdown therapy based on hospital intravenous to oral switch policy and susceptibility testing in adult patients with candidaemia: a single centre experience[END_REF][START_REF] Husni | Timing for Step-Down Therapy of Candidemia in Non-Neutropenic Patients: An International Multi-Center Study[END_REF][START_REF] Vazquez | Evaluation of an early step-down strategy from intravenous anidulafungin to oral azole therapy for the treatment of candidemia and other forms of invasive candidiasis: results from an open-label trial[END_REF][START_REF] Moreno-García | Early Stepdown From Echinocandin to Fluconazole Treatment in Candidemia: A Post Hoc Analysis of Three Cohort Studies[END_REF].

Moreover, this approach is cost saving and could lead to a decrease in the resistance of yeasts or mold [START_REF] Bailly | Antifungal de-escalation was not associated with adverse outcome in critically ill patients treated for invasive candidiasis: post hoc analyses of the AmarCAND2 study data[END_REF][START_REF] Bal | Antifungal stepdown therapy based on hospital intravenous to oral switch policy and susceptibility testing in adult patients with candidaemia: a single centre experience[END_REF][START_REF] Bizerra | Breakthrough candidemia due to multidrug-resistant Candida glabrata during prophylaxis with a low dose of micafungin[END_REF][START_REF] Alexander | Increasing Echinocandin Resistance in Candida glabrata: Clinical Failure Correlates With Presence of FKS Mutations and Elevated Minimum Inhibitory Concentrations[END_REF] [START_REF] Foong | Risk factors predicting Candida infective endocarditis in patients with candidemia[END_REF]. The cost-effectiveness of systematic echocardiography is currently debated due to the low rate of endocarditis, the low sensitivity of transthoracic echocardiography and the invasiveness of transoesophageal echocardiography [START_REF] Foong | Risk factors predicting Candida infective endocarditis in patients with candidemia[END_REF]. Current recommendations for performing echocardiography to exclude endocarditis differ. The recommendations of IDSA don't make proposal about echocardiography [START_REF] Pappas | Clinical Practice Guideline for the Management of Candidiasis: 2016 Update by the Infectious Diseases Society of America[END_REF]. For the German Speaking Mycological Society and the Paul-Ehrlich-Society for Chemotherapy, echocardiography are indicated in complicated candidemia such as persistent positive blood culture [START_REF] Ruhnke | Diagnosis and therapy of Candida infections: joint recommendations of the German Speaking Mycological Society and the Paul-Ehrlich-Society for Chemotherapy[END_REF]. ESCMID recommend transoesophageal echocardiography as soon as possible for all patients with candidemia ( 22).

Nevertheless, it may be difficult to follow this recommendation for patients who have swallowing difficulties, consciousness disturbance, poor compliance with care or oesophageal varices.

Ocular candidiasis is a hematogenous spread of candidemia. There are tow forms of ocular candidiasis: chorioretinitis, which is a lesion restricted to the choroid and retina, and endophthalmitis which a lesion extending into the vitreous body. Ocular candidiasis may require an aggressive treatment with prolonged systemic antifungals, vitrectomy and intravitreal injection of amphotericin B [START_REF] Cornely | ESCMID* *This guideline was presented in part at ECCMID 2011. European Society for Clinical Microbiology and Infectious Diseases. guideline for the diagnosis and management of Candida diseases 2012: non-neutropenic adult patients[END_REF]. IDSA and ESCMID recommend a fundoscopic examination for all candidemia to screen for ophthalmologic involvement [START_REF] Cornely | ESCMID* *This guideline was presented in part at ECCMID 2011. European Society for Clinical Microbiology and Infectious Diseases. guideline for the diagnosis and management of Candida diseases 2012: non-neutropenic adult patients[END_REF][START_REF] Pappas | Clinical Practice Guideline for the Management of Candidiasis: 2016 Update by the Infectious Diseases Society of America[END_REF]. However, the value of systematic fundoscopy remain controversial because of a limited benefit especially in asymptomatic patients [START_REF] Breazzano | American Academy of Ophthalmology recommendations on screening for endogenous Candida endophthalmitis[END_REF][START_REF] Vinikoor | Do all candidemic patients need an ophthalmic examination?[END_REF].

Intraocular candidiasis rate are variable, ranging from 1.3% to 26.5% [START_REF] Nagao | Clinical characteristics and risk factors of ocular candidiasis[END_REF][START_REF] El-Abiary | Fundoscopy screening for intraocular candida in patients with positive blood cultures-is it justified?[END_REF]. In our study, ocular exam with fundoscopy was performed in 86 patients (54.8%) only and leading to a diagnosis of 6 ocular candidiasis (7% of patients who had fundoscopy, 3.6% of all patients included). Despite this low number of diagnoses, fundoscopic examination was associated with better outcome in multivariate analysis. It is possible that the performance of an ophthalmologic examination is linked to a general knowledge of the management of candidemia which could have contributed to a decrease in mortality. Likewise, a selection bias exists probably considering that people who can support a fundoscopy are also in a better physical condition.

Crude mortality rate was very high in candidemic patients, ranging from 40-55% in most studies [START_REF] Mazzanti | Candidemia in intensive care units over nine years at a large Italian university hospital: Comparison with other wards[END_REF][START_REF] Ghanem-Zoubi | The association between treatment appropriateness according to EUCAST and CLSI breakpoints and mortality among patients with candidemia: a retrospective observational study[END_REF]. However, invasive candidiasis often occur in patients with underlying disease and risk factors associated with bad outcome [START_REF] Falagas | Attributable mortality of candidemia: a systematic review of matched cohort and case-control studies[END_REF]. Consequently, it is difficult to discriminate mortality attributable directly to the candidemia and the mortality caused by the underlying condition [START_REF] Hassan | Excess mortality, length of stay and cost attributable to candidaemia[END_REF][START_REF] Falagas | Attributable mortality of candidemia: a systematic review of matched cohort and case-control studies[END_REF]. We found a mortality rate of 27.9% at 30 days in our cohort. This low mortality rate, compared to previous studies, is mainly explained by the exclusion of 29 patients who died early and 7 patients in palliative care leading to a false decrease in the death rate.

Logistic regression of factors associated with 30-day mortality showed that hemopathy was associated with an increased mortality while echocardiography, fundoscopic examination and adherence with recommendations were associated with a decrease in mortality in univariate analysis. In multivariate analysis, we identified the presence of hemopathy as risk factor for mortality at day 30 after candidemia. Factors associated with a decrease in mortality were surgical department, LOS and adherence with recommendations. Surgical department are known to be protective factors for mortality in several retrospective studies [START_REF] Schroeder | Epidemiology, clinical characteristics, and outcome of candidemia in critically ill patients in Germany: a single-center retrospective 10-year analysis[END_REF][START_REF] Vena | Candidemia in non-ICU surgical wards: Comparison with medical wards[END_REF]. The cause of this lower mortality rate could be related to less severity of the underlying disease, less immunosuppression and organ failure, and faster source control with surgery [START_REF] Vena | Candidemia in non-ICU surgical wards: Comparison with medical wards[END_REF]. For hemopathy, the increased mortality observed may be related to more serious underlying disease and greater immunosuppression in patients. There is certainly a confounding factor with the LOS which is shorter in deceased patients.

Our findings should not be interpreted without considering several limitations, mainly related with design of the study. First of all, it was not a randomized study so there is a potential for confounding factors. A propensity score with IPWT was used to control for such confounders. However, there might be others possible confounding factors that were not included in the propensity score, such as the critical scoring systems SOFA, APACHE II, or SAPS II, leading to non-comparable groups. A randomized controlled trial comparing the impact of adherence with recommendations on mortality would provide better scientific evidence but is not ethically feasible.

Second, this is a monocentric study, our epidemiology and local practice can not be extrapolated to all settings. Third, because this study was conducted over a period of 6 years, the standard of care and laboratory methods may have changed during study period. Finally, findings from principal outcome should not be misinterpreted. It is difficult to say whether the recommendations-concordant therapy directly led to better outcome results or if recommendations compliance was a marker of global quality of care [START_REF] Mccabe | Guideline-Concordant Therapy and Reduced Mortality and Length of Stay in Adults With Community-Acquired Pneumonia: Playing by the Rules[END_REF].

Despite these limitations, the strengths of this study deserve to be discussed.

Firstly, the power of the study was sufficient to perform a multivariate analysis and a propensity score to improve the level of evidence. Secondly, data collection was carried out in the medical records providing a large amount of reliable information with little missing data. It provides a longitudinal overview of the care of patients with candidemia in real life over a 6 years period. Finally, the request from the microbiology laboratory allowed a systematic and complete collection of candidemia and a multidisciplinary approach.

V : Conclusion

Our study showed the lack of adherence with ESCMID recommendations to manage candidemia in a French university hospital and the protective effect of adherence on 30-day mortality. This results show the need to strengthen the knowledge of clinicians on candidemia recommendations. Emphasis should be placed on performing an echocardiography and a fundus exam, two key items that were least performed. IDC was associated with adherence and may become more important as the complexity of managing candidemia increases. To conclude, the next recommendations should not be very different from the current recommendations which have proven their effectiveness. More efforts to implement systematic IDC and communication about recommendations are warranted, in order to improve outcomes of this deadly infection. 
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  Epidemiology varies widely from country to country, center to center, department to department, so local data is of major importance for evidence-based treatment decisions. Most candidemia are caused by C. albicans, C. glabrata, C. tropicalis and C. parapsilosis. Epidemiologic studies observed a progressive shift from C. albicans to non-albicans Candida spp. with an increase of fluconazole-resistant Candida spp. such as C. glabrata or C. krusei
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Table 1 . Summary of candidemia recommendations

 1 For ESCMID: Strength of recommendation for use: A, Strong; B, Moderate; C, Marginal; D, Against use. Level of evidence: I = Evidence from at least one properly designed randomized, controlled trial. II = Evidence from at least one well-designed clinical trial, without randomization, from cohort or case-controlled analytical studies (preferably from >1 centre); from multiple time series or from dramatic results of uncontrolled experiments. III = Evidence from opinions of respected authorities, based on clinical experience, descriptive case studies or reports of expert committees

	For IDSA: (Strength of recommendation/Quality of evidence) using the Grading of Recommendations Assessment, Development
	and Evaluation (GRADE) methodology
	* including those who are not critically ill and who are considered unlikely to have a fluconazole-resistant Candida species
	** including those patients who are not critically ill and have had no prior azole exposure

table 2 .

 2 The median age was 66 years (IQR 56-76) and
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	107 (64.8%) were males. At least one comorbidity has been found in 127 (77.0%)
	patients. Seventy-two patients (43.6%) had a solid malignancy with an active treatment
	within 1 year, 32 (19.4%) had a diabetes mellitus and 29 (17.6%) had a chronic kidney
	disease. One hundred thirty nine (84.3%) had a CVC. At the time of blood culture were
	drawn, patients were in a medical department in 68 cases (41.2%), a surgical
	department in 39 cases (23.6%), a surgical intensive care unit (ICU) in 37 cases
	(22.4%) and a medical ICU in 21 cases (12.7%). Seventy-four patients (44.8%) had
	catheter related source of infection, 69 patients (41.8%) had an intra-abdominal source
	of infection, 19 patients (11.5%) had urinary tract infection and 3 patients (1.8%) had
	cutaneous source of infection.				

Table 2 . Demographic, comorbidities and clinical data of the cohort

 2 Concomitant BSI is characterised by a BSI with bacteria within 14 days before or after the candidemia.c Data available for 110 patients who benefited an echocardiography d Data available for 86 patients who benefited an a fundoscopic examination Microbiology Distribution of Candida species are presented in table 3. The species isolated included C. albicans (63.6%), C. glabrata (13.3%), C. parapsilosis (10.9%), C. tropicalis (6.1%), C. krusei (3.0%), C. lusitaniae (2.4%), C. orthopsilosis (1.8%), C. kefyr (1.8 %), C. inconspicua (0.6%), C. dubliniensis (0.6%) and C. nivariensis (0.6%).Figure 3 represent distribution of Candida species according to prior exposure with antifungals. Overall, 16.4% of Candida spp. isolates were resistant to fluconazole and 12.1% were resistant or intermediate to echinocandins. C. albicans, C. glabrata and C. krusei were resistant to fluconazole in 1%, 65% and 100% respectively. No strain of C. parapsilosis and C. tropicalis was resistant to fluconazole. Resistance or intermediate susceptibility to echinocandins was found in 0% of C. albicans, 4.5% of C. glabrata, 100% of C. parapsilosis, 10% of C. tropicalis and 20% of C. krusei.Figure 4 shows detailed antifungal resistance according to Candida species. Eight patients (4.8%) had mixed infection with different Candida species isolated in blood sample including 3 with C. albicans and C. glabrata, 3 with C. albicans and C. parapsilosis, 1 C. glabrata and C. tropicalis, 1 C. albicans with C. lusitaniae.

	Primary source:	
	Gastrointestinal	69 (41,8)
	Catheter-related	74 (44,8)
	Urologic tract	19 (11,5)
	Skin	3 (1,8)
	Abbreviations : BSI, bloodstream infection; COPD, chronic obstruction pulmonary disease; HIV, human immunodeficiency virus;
	HSCT, hematopoietic stem cell transplantation; ICU, intensive care unit; IQR, interquartile range; LOS, length of stay; SOT solid
	organ transplant	
	Data are presented as absolute numbers (%) unless otherwise indicated.	

a Solid malignancy with an active treatment within 1 year. b

Table 2 . Continued Table 3 . Microbiological data of the cohort n=165 (%)

 2Continued3 

	Candida species:	
	C. albicans	105 (63,6)
	C. glabrata	(13,3)
	C. parapsilosis	(10,9)
	C. tropicalis	10 (6,1)
	C. krusei	(3,0)
	C. lusitaniae	(2,4)
	C. orthopsilosis	(1,8)
	C. kefyr	(1,8)
	C. inconspicua	(0,6)
	C. dubliniensis	(0,6)
	C. nivariensis	(0,6)
	Polyfungal infection	(4,8)
	Fluconazole resistance	(16,4)
	Echinocandins resistance or intermediate	(12,1)
	Persistent candidemia (>10 days)	(15,2)
	Recurrent candidemia	10 (6,1)

resistance rate according to Candida species

  

	Funduscopic examination were missing in 45.2% (n=71) as well as echocardiography
	in 31.2% (n=50) and daily blood culture in 26.7% (n=44). Eighty six per cent of patients
	(n=143) received as empirical therapy echinocandins, 10.3% (n=17) received
	fluconazole and 3% (n=5) received liposomal amphotericin B. Among the 86 patients
	who have dilated fundoscopy, six (7%) ocular candidiasis have been diagnosed.
	Echocardiography identified 6 of 110 (5.5%) patients with endocarditis.
	Mortality rate at 8 day, 30 day and 90 day were respectively at 7.3%, 27.9% and

Management and outcomes

Management and outcome data were summarized in table 4. Among the 165 patients included in the cohort, ESCMID recommendations were fully implemented in 44 cases (26.7%). Figure

5

depicts point-by-point adherence with recommendations. 38.8%. Annual rate of the 30-day mortality was different for each study year: 25% for 2013, 32.1% for 2014, 26.7% for 2015, 44.8% for 2016, 22.2% for 2017, 33.3% for

Table 4 . Management and outcome of the cohort

 4 

	n=165 (%)

d Data unavailable for 5 patients who died within 7 days e Data unavailable for 8 patients who died within 7 days f Data unavailable for 31 patients who died before the end of antifungals treatment g Data unavailable for 6 patients

Table 5 . Analysis of factors associated with 30-day mortality

 5 
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Figure 7. 30-day mortality rate according with Candida species

Factors associated with 30-day mortality

Table . 5

 . Continued

	Adherence with ESCMID recommendations and mortality relationship: propensity
	score
	Univariate analysis of factors associated with adherence with recommendations
	are presented in table 6. Factors associated with adherence were the year of onset of
	candidemia (p=0.02), department (p=0.04), hemopathy (p=0.01) and IDC (p=0.006)
	while fever was associated with non adherence (p=0.02).
	Before propensity score, 25 of 41 covariates were imbalanced between
	adherent group and non adherent group (age, years, department, LOS before
	candidemia, abdominal surgery, solid malignancy, abdominal tumors, hemopathy,

neutropenia, chronic kidney disease, COPD, injection drug user, at least 1 comorbidity, undernutrition, central venous lines, PICC-line or MID-line, CVC, fever, venous thrombosis, cutaneous primary source, C. parapsilosis, others species, polyfungal infection, resistance to fluconazole or echinocandins and IDC). Characteristics of pseudo-population based on the estimated propensity score IPWT are presented in

Table 7 .

 7 

	Table 8 showed univariate analysis of 30-day mortality and LOS according to
	ESCMID adherence in unadjusted population (table 7a) and after stabilized IPWT
	pseudo-population (table 7b). After IPWT, all causes 30 day mortality was 3.5/33.7
	(10.4%) in adherent cases and 42.4/119.5 (35.5%) in no adherent cases. Mortality was
	significantly different according to the adherence status after IPWT (p=0.007). LOS
	(IQR) was 37.0 (23.0-56.0) in adherent cases and 30.0 (15.0-53.0) in non adherent

cases. It could not be shown difference in the duration of hospitalization between the 2 groups after IPWT (p=0.09).

Table . 6 Unadjusted analysis of factors associated with ESCMID adherence

 . 

	Urologic tract	5 (11)	14 (12)	0.97
	Skin	2 (5)	Unadjusted 1 (1)	0.17
	Candida species:			
	C. albicans, C. glabrata	Adherent case n=44 28 (64) 6 (14)	No adherent case 75 (62) n=121 16 (13)	p* 0.85 0.95
	Age (years), mean (SD) C. parapsilosis Others species	63.1 (12.8) 3 (7) 10 (23)	65.2 (14.1) 15 (12) 18 (15)	0.41 0.38 0.24
	Year, median (IQR) Polyfungal infection	2017 (2015 -2018) 4 (9)	2016 (2014 -2017) 4 (3)	0.02 0.21
	LOS before candidemia, day, median (IQR) R to fluconazole or R/I to echinocandins	7.5 (2.0 -16.5) 14 (32)	10.0 (2.0 -25.0) 31 (26)	0.35 0.45
	Male sex Prior antifungal exposure	30 (68) 3 (7)	77 (64) 10 (8)	0.59 1.00
	Department: IDC	39 (89)	81 (67)	0.006
	Medecine ICU	9 (20)	12 (10)	
	Surgical ICU Medecine	5 (11) 22 (50)	32 (26) 46 (38)	0.04
	Surgical	8 (18)	31 (26)	
	Surgery < 1 month	20 (45)	61 (50)	0.57
	Abdominal surgery	11 (25)	44 (36)	0.17
	Concomitant BSI	23 (52)	65 (54)	0.87
	Solid malignancy	17 (39)	55 (45)	0.44
	Abdominal tumors	8 (18)	31 (26)	0.32
	Hemopathy	9 (20)	7 (6)	0.01
	HSCT	2 (5)	3 (2)	0.61
	Neutropenia	5 (11)	5 (4)	0.13
	SOT	1 (2)	6 (5)	0.68
	Diabetes mellitus	9 (20)	23 (19)	0.84
	Chronic kidney disease	4 (9)	25 (21)	0.11
	Liver cirrhosis	3 (7)	7 (6)	0.73
	COPD	2 (5)	2 (2)	0.29
	Connective tissue disease	1 (2)	5 (4)	1.00
	HIV infection	0 (0)	1 (1)	1.00
	Injection drug user	2 (5)	1 (1)	0.17
	At least 1 comorbidity	36 (82)	91 (75)	0.37
	Undernutrition	27 (61)	75 (62)	0.94
	PICC-line or MID-line	12 (27)	33 (27)	1.00
	VVC	23 (52)	71 (59)	0.46
	Presence of a central line	35 (80)	104 (86)	0.32
	Fever	37 (84)	116 (96)	0.02
	Thrombosis	12 (27)	23 (19)	0.25
	Primary source:			
	Gastrointestinal	18 (41)	51 (42)	0.89

Abbreviations : BSI, bloodstream infection; COPD, chronic obstruction pulmonary disease; HIV, human immunodeficiency virus; HSCT, hematopoietic stem cell transplantation; ICU, intensive care unit; IQR, interquartile range; LOS, length of stay; R/I, resistance/intermediate; SD, Standard Deviation; SOT solid organ transplant Data are presented as absolute numbers (%) unless otherwise indicated. Variables used in the estimation of the propensity score. *chi² or fisher exact test for qualitative variables and student t or Mann-Whitney U test for quantitative variables

Table . 7 Weighted pseudo-population of the cohort after stabilized IPWT

 . 

		After Stabilized IPWT	
		Adherent case wn=33.7	No adherent case wn=119.5	p**
	Age (years), mean (SD)	62.3 (10.8)	64.0 (14.2)	0.44
	Year, median (IQR)	2016 (2015 -2018)	2016 (2014 -2017)	0.34
	LOS before candidemia, day, median (IQR)	10.0 (2.0 -19.0)	9.0 (1.0 -25.0)	0.99
	Male sex	22.4 (67)	74.8 (63)	0.67
	Department:			
	Medecine ICU	5.9 (18)	14.7 (12)	
	Surgical ICU Medecine	4.8 (14) 15.1 (45)	26.2 (22) 49.8 (42)	0.70
	Surgical	7.8 (23)	28.8 (24)	
	Surgery < 1 month	18.3 (54)	52.7 (44)	0.29
	Abdominal surgery	10.7 (32)	38.7 (32)	0.94
	Concomitant BSI	17.9 (53)	65.1 (54)	0.90
	Solid malignancy	17.2 (51)	54.8 (46)	0.60
	Abdominal tumors	9.3 (27)	30.0 (25)	0.78
	Hemopathy	3.6 (11)	9.6 (8)	0.51
	HSCT	0.8 (2)	6.1 (5)	1.00

Table . 6

 . Continued

	SOT	0.3 (1)	7.1 (6)	0.35
	Diabetes mellitus	7.0 (21)	21.1 (18)	0.67
	Chronic kidney disease	4.5 (13)	21.6 (18)	0.60
	Liver cirrhosis	2.0 (6)	8.4 (7)	1.00
	COPD	1.3 (4)	2.9 (2)	1.00
	Connective tissue disease	0.3 (1)	5.5 (5)	0.59
	HIV	0.0 (0)	0.8 (1)	1.00
	Injection drug user	0.8 (2)	1.9 (2)	0.53
	At least 1 comorbidity	27.5 (82)	91.8 (77)	0.55
	Undernutrition	21.7 (64)	74.2 (62)	0.80
	PICC-line or MID-line	10.0 (30)	33.8 (28)	0.87
	VVC	17.9 (53)	66.4 (55)	0.81
	Presence of a central line	27.9 (83)	100.2 (84)	0.90
	Fever	29.8 (88)	111.4 (93)	0.47
	Thrombosis	6.5 (19)	22.7 (19)	0.98
	Primary source:			
	Gastrointestinal	16.2 (48)	51.9 (43)	0.63
	Catheter-related	13.2 (39)	53.0 (44)	0.60
	Urologic tract	3.5 (10)	12.7 (11)	1.00
	Skin	0.8 (2)	1.9 (2)	0.53
	Candida species:			
	C. albicans	23.0 (68)	72.8 (61)	0.44
	C. glabrata	3.6 (11)	18.5 (15)	0.79
	C. parapsilosis	2.6 (8)	12.7 (11)	1.00
	Others species	5.7 (17)	19.7 (17)	0.94
	Polyfungal infection	2.4 (7)	5.6 (5)	0.68
	R to fluconazole or R/I to echinocandins	9.1 (27)	32.8 (28)	0.95
	Prior antifungal exposure	3.8 (11)	9.5 (8)	0.51
	IDC	28.9 (86)	87.1 (73)	0.18
	Abbreviations : BSI, bloodstream infection; COPD, chronic obstruction pulmonary disease; HIV, human immunodeficiency virus;
	HSCT, hematopoietic stem cell transplantation; ICU, intensive care unit; IPWT, inverse probability weighting treatment; IQR,
	interquartile range; LOS, length of stay; R/I, resistance/intermediate; SD, Standard Deviation; SOT solid organ transplant	
	Data are presented as absolute numbers (%) unless otherwise indicated.		
	** weighted chi² or weighted fisher exact test and weighted student t or weighted Mann-Whitney U test, number may not be integer
	because of weighting			

Table 8 . Unadjusted (a) and stabilized IPWT (b) analysis of outcome associated with ESCMID adherence a) Unadjusted N

 8 

	Adherent case	No adherent case	p*

Abbreviations : IQR, interquartile range; LOS, length of stay Data are presented as absolute numbers (%) unless otherwise indicated. *chi² or fisher exact test for qualitative variables and student t or Mann-Whitney U test for quantitative variables ** weighted chi² or weighted fisher exact test and weighted student t or weighted Mann-Whitney U test, number may not be integer because of weighting

  MID-line or other CVC and 83.5% (n=116) of those had benefited from catheter removal in our cohort. Like previous studies, removal of the catheter tended to decrease 30-day mortality (p=0.06) in multivariate analysis. However, current recommendations do not specify the time when this should occur[START_REF] Jack | International guidelines: the need to standardize the management of candidaemia[END_REF]. The times used in the studies vary from 24 to 72 hours following the diagnosis of candidemia. Although there is a lack of study on the subject, we believe that it seems prudent to remove central venous catheter in candidemia patients as soon as possible.

	Only 68.8% (n=110) of patients who didn't die within 7 days received an
	echocardiography with 6 (5.5% of patients who had echocardiography, 3.6% of all
	patients included) diagnosed endocarditis. Performing an echocardiography was
	isolates that are susceptible to fluconazole, and have negative repeat blood cultures
	following initiation of antifungal therapy. Our data support previous studies and
	ESCMID/IDSA recommendations on de-escalation to azole in candidemia.
	While CVC is not always the source, removal of all indwelling catheters is
	strongly recommended by ESCMID and others mains recommendations (26). This is

). Both ESCMID and IDSA recommend a de-escalation to fluconazole for candidemia but with different strategy. For ESCMID, transition from an echinocandin to fluconazole is possible after 10 days of intravenous treatment, if species is susceptible, patient tolerates per os, and patient is stable. For IDSA, step down to fluconazole is recommended for patients who are clinically stable, have based on some observational studies showing a significantly increased survival rate when early catheter removal

[START_REF] Leroy | Epidemiology, management, and risk factors for death of invasive Candida infections in critical care: a multicenter, prospective, observational study in France (2005-2006)[END_REF][START_REF] Weinberger | Characteristics of candidaemia with Candida-albicans compared with non-albicans Candida species and predictors of mortality[END_REF][START_REF] Liu | Candidemia in cancer patients: impact of early removal of non-tunneled central venous catheters on outcome[END_REF][START_REF] Rodriguez | Impact of early central venous catheter removal on outcome in patients with candidaemia[END_REF]

. More than three quarters of patients had PICC-line, associated with a decrease in mortality in our study. Endocarditis is a serious complication of Candida spp. BSI with a rate of 2.5% to 4.2% of all candidemia

(81- 
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The ESCMID published recommendations on the management of candidemia in 2012. The adherence with these recommendations and its impact on candidemia outcome are not clearly known. The objective of this study was to evaluate factors of adherence with these recommendations an the impact on mortality of ESCMID adherence in a French tertiary-care, University hospital. We performed a retrospective cohort study in the university hospital of Caen and the comprehensive cancer center François Baclesse of Caen. All patients with at least one positive blood culture (BC) for Candida spp. between January 2013 and December 2019 were included. Patients under 18 years old, patient with isolated blood culture with C. parapsilosis, patient in palliative care or who died within 24 hours the diagnosis of candidemia were excluded. An adherent case was defined as candidemia for which the treatment fulfilled a bundle of defined criteria. During the study period, 165 episodes of candidemia were included. Recommendations were fully implemented in 44 cases (26.7%). Funduscopic examination were missing in 45.2% as well as echocardiography in 31.2% and daily blood culture in 26.7%. After achieving a propensity score, mortality was significantly higher in the non-adherent group than in the group adhering to ESCMID recommendations. In our study, adherence with ESCMID recommendations was low. Adherence with main criteria of candidemia management increased survival showing the importance of the recommendations adherence. More efforts to implement recommendations are warranted. KEY WORDS : candidemia, antifungals treatment, adherence with recommendations, mortality, Candida