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01) Liste des enseignants au 1er septembre 2022 à la Faculté de Médecine de Nice PROFESSEURS PREMIERE CLASSE

Je me souviendrai toujours de ton énergie débordante, ta vivacité (parfois difficile à suivre), ta bonne humeur et ta gentillesse à l'égard des patients et de tes internes. Je n'oublierai pas non plus le fameux « tac-tac-tac » de tes talons résonnant dans les couloirs, annonciateur de ton arrivée. Merci Karine, j'ai beaucoup appris à tes côtés et ce n'est pas terminé.

À Monsieur le Docteur David CHIRIO. Cher David, un grand merci pour ta bienveillance envers moi. Ton calme, ton sérieux et ton savoir m'inspire en tant que jeune infectiologue et me motive à devenir meilleur. Amateur du mot ou de la phrase juste, j'apprécie ton humour « british », pince-sans-rire, qui a souvent fait mouche pour égayer mes journées. J'ai encore beaucoup à apprendre à tes côtés, j'espère avoir cette chance dans le futur. Encore, merci David.

À Monsieur le Docteur Éric CUA. Cher Éric, j'ai eu la chance de pouvoir t'assister durant tes consultations et j'ai été impressionné par ton implication et ton dévouement auprès de tes patients. Je garde en mémoire une visite que tu as seniorisée au quatrième en période COVID, elle fut particulièrement décousue, mais tellement enrichissante. J'apprécie ton franc-parler qui fait souvent défaut dans ce monde hospitalier. Je te remercie et j'espère pouvoir profiter de ton expérience infectiologique encore longtemps. Pierre. Ton immense culture et ta passion de l'Histoire nous permettent de partager de passionnantes discussions. Je n'oublierai pas ce chaleureux et amical verre de whisky que tu nous as offert la veille de notre premier jour d'internat. Je te souhaite beaucoup de bonheur dans ton nouveau rôle de père. Un grand merci à toi Grognard. « Et vive l'oignon frit à l'huile ».

À Monsieur le

Marie-Cécile. MC de l'ambiance, le rayon de soleil du groupe. Je n'oublierai jamais la coupe de cheveux taillée à la perfection par tes mains de chirurgiennes expertes, en plein confinement. Je te souhaite beaucoup de joie et de bonheur à Tahiti. Mille merci pour ton humanité, ton énergie et ton brin de folie.

Simona. Simopio come va ? Un grand merci pour ta gentillesse, ta bienveillance et ton magnifique phrasé Italiano-français à l'internat, mais aussi durant ces 6 mois au labo ensemble. Fai attenzione alla tua dipendenza da cioccolato e zucchero ! È molto sospetto no ?

William. L'ami WIAM ! Toi, le discret -raffiné. Merci pour ton soutien et ta bonne humeur.

PARTIE I : PRÉSENTATION GÉNÉRALE DU TRAVAIL DE THÈSE

Au début de l'année 2020, les établissements de santé du monde entier ont été confrontés à une pandémie de pneumonie sévère due à un nouveau coronavirus, le SARS-CoV-2. Un confinement strict des populations a été rapidement mis en place dans de nombreux pays en raison de l'absence de mesures efficaces afin de stopper la propagation virale [START_REF]Allocution officielle du Président de la république française du 12/03/2020[END_REF]. En Certains micro-organismes responsables de bactériémie (par exemple Streptococcus pneumoniae, Neisseria meningitidis) sont liés à une transmission interhumaine [START_REF] Weiser | Streptococcus pneumoniae: transmission, colonization and invasion[END_REF][START_REF] Rouphael | Neisseria meningitidis: Biology, Microbiology, and Epidemiology[END_REF], tandis que d'autres, comme les entérobactéries, ont souvent une origine endogène [START_REF] Oliveira | Gram Negative Bacteria. StatPearls, Treasure Island[END_REF]. Dans ce contexte de réduction des interactions sociales et de réorganisation du système de santé, des présentations cliniques atypiques de bactériémies et une modification de l'incidence des infections invasives liées à des pathogènes transmis par l'homme pourraient être des conséquences indirectes du confinement. C'est ce qui a été décrit par Feldman et al [START_REF] Feldman | Social distancing and bacteraemia in the time of COVID -19[END_REF], ils ont constaté une diminution de l'incidence des bactériémies à S. pneumoniae liée aux mesures de distanciation sociale, sans ajustement sur l'activité globale de leur centre. Cette diminution a été confirmé à plus grande échelle dans l'étude multicentrique internationale de Brueggemann et al [START_REF] Jansen Van Rensburg | Changes in the incidence of invasive disease due to Streptococcus pneumoniae, Haemophilus influenzae, and Neisseria meningitidis during the COVID-19 pandemic in 26 countries and territories in the Invasive Respiratory Infection Surveillance Initiative: a prospective analysis of surveillance data[END_REF]. Une étude espagnole, menée par Mormeneo Bayo et al [START_REF] Bayo | Bacteremia during COVID-19 pandemic in a tertiary hospital in Spain[END_REF], décrit une tendance à la diminution du nombre d'hémocultures réalisées dans un hôpital pendant le confinement (deuxième trimestre 2020) par rapport à la même période en 2018 et 2019 (-18,8% et -22,7% p=0,173 respectivement).

Ces changements épidémiologiques méritent d'être décrits au-delà des agents à transmission interhumaine en associant une méthodologie permettant de prendre en considération l'activité globale des centres de soins concernés.

L'objectif de cette étude est d'évaluer l'impact d'un confinement de toute une population sur l'épidémiologie des bactériémies détectées dans notre CHU. Les conséquences sur l'incidence de la bactériémie et/ou son diagnostic doivent être rapportées, dans le cadre des efforts de préparation à une prochaine pandémie, afin de mieux comprendre l'implication des mesures de confinement sur les pathogènes transmis d'homme à homme. 

RESUMÉ EN FRANÇAIS

Objectifs

PARTIE II : ARTICLE

Lesson from the COVID-19 pandemic lockdown: A major change of hospital-diagnosed bacteremia epidemiology

Highlights

-Compared to 2019, the COVID-19 pandemic led during 2020, to an increase in the incidence of hospital-diagnosed bacteremia in our university hospital.

-Emergency department and critical care units were the most impacted.

-We did not diagnose any S. pneumoniae bacteremia during the lockdown due to the first COVID-19 wave.

Introduction:

At the beginning of 2020, worldwide healthcare facilities have been facing the pandemic of severe acute respiratory syndrome coronavirus (SARS-CoV-2) pneumonia. A strict containment of populations was early put in place in many countries due to the unavailability of effective tools to stop the viral spread [START_REF]Allocution officielle du Président de la république française du 12/03/2020[END_REF]. In France the first lockdown lasted from March 17 th to May 11 th , 2020.

These measures deeply impacted hospitals and their organization. These included, for example, elective surgeries deplanning, the opening of coronavirus disease 2019 (COVID-19) dedicated ward, the reorganization of emergency care wards, medical departments, and intensive care units (ICU) [START_REF] Birkmeyer | The Impact Of The COVID-19 Pandemic On Hospital Admissions In The United States: Study examines trends in US hospital admissions during the COVID-19 pandemic[END_REF][START_REF] Collaborative | Elective surgery cancellations due to the COVID-19 pandemic: global predictive modelling to inform surgical recovery plans: Elective surgery during the SARS-CoV-2 pandemic[END_REF]. They have deeply and suddenly changed daily life with, e.g. permits to leave home for compelling reasons, masks wearing or social distancing. This led to a drastic impact on the way of working, teaching, travelling locally, nationally, and internationally.

Some microorganisms responsible for bacteremia (e.g., Streptococcus pneumoniae, Neisseria meningitidis) are related to human-to-human transmission [START_REF] Weiser | Streptococcus pneumoniae: transmission, colonization and invasion[END_REF][START_REF] Rouphael | Neisseria meningitidis: Biology, Microbiology, and Epidemiology[END_REF], while others, such as Enterobacteriaceae, often have an endogenous origin [START_REF] Oliveira | Gram Negative Bacteria. StatPearls, Treasure Island[END_REF]. In this context of reduced social interactions and reorganization of the health-care system, atypical clinical presentations of bacteremia and a change in the incidence of invasive infections related to human-transmitted pathogens could be indirect consequences of containment. This was described by Feldman et al. [START_REF] Feldman | Social distancing and bacteraemia in the time of COVID -19[END_REF] who found a decreased incidence of S. pneumoniae bacteremia linked to social distancing measures, without any adjustment on the overall activity of the recruiting center and confirmed on a larger scale in the international multicenter study of Brueggemann et al. [START_REF] Jansen Van Rensburg | Changes in the incidence of invasive disease due to Streptococcus pneumoniae, Haemophilus influenzae, and Neisseria meningitidis during the COVID-19 pandemic in 26 countries and territories in the Invasive Respiratory Infection Surveillance Initiative: a prospective analysis of surveillance data[END_REF]. A Spanish study conducted by Mormeneo Bayo et al. [START_REF] Bayo | Bacteremia during COVID-19 pandemic in a tertiary hospital in Spain[END_REF], describes a trend towards a decrease in the number of blood cultures taken in a hospital during lockdown (second quarter 2020) compared to the same period in 2018 and 2019 (-18.8% and -22.7% p=0.173 respectively), and therefore remains to be confirmed.

The aim of this study is to assess the impact of a lockdown of a whole population on the epidemiology of invasive infections such as bacteremia. Consequences on the incidence of bacteremia and/or its diagnosis need to be reported, as part of efforts to get prepared to a next pandemic, and to better understand implication of lockdown-associated measures on humanto-human transmitted pathogens.

Methods:

Study design

We conducted a comparative retrospective cohort study in an adult population of patients who had a positive blood culture recorded at the microbiology laboratory of the university hospital of Nice, France (1650 beds) between 23 rd March 2020 and 24 th May 2020. This period covers the first containment with exclusion of transitional periods (containment beginning: 17 th -23 rd March 2020 and containment ending: 11 th -24 th May 2020). Comparative datasets were included to allow comparisons with the pre pandemic period. We also included communitycollected data to observe epidemiological trends outside hospital center. The pre pandemic data were extracted from our institution between 25 th March to 26 th May 2019, as a control period with similar duration and seasonality.

To assess the impact of non-pharmaceutical interventions (NPI) on the activity of our center, the number of emergency department consultations registered as well as the number of hospitalizations carried out from the emergency room or directly in a medical department over the periods of time, were extracted and analyzed from the databases of the Department of Information and Medical Informatics.

To describe the trend in non-teaching health care facilities of our county we extracted data obtained from blood culture vials of private medical laboratory network (EUROFINS LABAZUR NICE) processing bacteriological samples from community laboratories and health institutions (nine private clinics and one non-university hospitals). Together, these facilities represent 900 hospital beds. Study periods were similar between hospital-university and community data.

Microbiological methods

Blood cultures (aerobic FAN Plus and anaerobic FN Plus vials) from the university Hospital of Nice were incubated for five days (BactAlert 3D, bioMérieux) and identification was performed by Matrix Assisted Laser Desorption Ionization -Time of Flight (MALDI-TOF) mass spectrometry on positive broth (hereafter direct Identification) or after subculture on appropriate agar plates when the blood culture was polymicrobial or when direct identification failed.

Regarding the private medical laboratory network technical platform, the blood cultures (aerobic FA Plus and anaerobic FN Plus vials) were incubated for five days (BactAlert 3D, bioMérieux) and identification was performed on subcultures by MALDI-TOF mass spectrometry.

The methods used to perform bacterial identification did not change between the two study periods.

Patients and definition of bacteremia

The database of the Bacteriology Lab (SIRweb ® software (i2a)) was used to retrieve data from all the blood culture vials registered during the periods of interest. Results from all vials collected for the same patient, regardless of the sampling site (peripheral vein, central line, PICCLINE, arterial catheter) were grouped to define a collection episode. We arbitrarily defined that a collection episode could last up to five days. Beyond the fifth day if other vials were registered, another collection episode was recorded. Thus, a single patient may account for several collection episodes during the same hospitalization. Data for blood culture vials used for ascites fluid, joint fluid or pleural fluid and/or pediatric sampling cultures were excluded.

Bacteremia was defined as -A positive peripheral blood culture to bacteria recognized as pathogenic in at least one vial (Staphylococcus aureus, Streptococcus spp, Enterococcus spp, strict anaerobic bacteria, and non-fermenting Gram-negative bacteria (GNB));

-OR at least two vial positive for a commensal bacterium with the same antibiotic profile (e.g., coagulase-negative staphylococci (CoNS), Corynebacterium spp).

Monomicrobial bacteremia was defined by the presence of only one microorganism per episode. Polymicrobial bacteremia was defined by the presence of at least two microorganisms per episode. Catheter-related infection was defined as the presence of a microorganism identified on one or more vials taken from arterial catheter, PICCline, central venous line, without bacteria isolated from a simultaneous peripheral blood cultures with local or general symptoms suggestive of catheter-related infection. When the diagnosis was uncertain, a systematic review of medical computerized files was performed to assess whether the episode was catheter-related or whether it resulted from a contamination.

Data analysis

Data were analyzed according to the isolated bacterial genus and species and were adjusted to hospital activity relative to the time periods studied. The number of total hospitalizations recorded, or the number of visits recorded, allowed us to obtain incidences per 1000 inpatients for medical department, and per 1000 referral-patient for the emergency department. Then we analyzed each event by calculating the standardized incidence ratio (SIR). The SIR is the ratio between the number of events observed in 2020 and the number of events expected in 2020.

The expected number of events in 2020 was calculated from the number of events observed in 2019 according to the number of hospitalizations recorded in 2020.

Regarding data from private medical laboratory network data were described raw without being able to subtract the redundant potential vials for the same patient. In addition, due to a lack of clinical data from the patients collected, we could not define whether the positive vials corresponded to bacteremia, catheter-related infection or contamination. For those reason we decide to only report the positivity rate and not to perform statistical analysis.

Statistical analysis

Qualitative data were analyzed with the Chi² test or FISHER-exact tests based on headcount.

The significance threshold was set at 0.05 and a P-value below 0.05 was considered as significant.

of patients and the imposed reorganizations of paramedical and medical teams may have led to degraded aseptic practices in a context of health emergency. This increased incidence of CoNS contamination has been described by others in patients hospitalized for COVID-19

pneumonia [START_REF] Sepulveda | Bacteremia and Blood Culture Utilization during COVID-19 Surge in New York City[END_REF]. The impact of these contaminations can be significant on misdiagnosis, difficult interpretation of results, and useless antibiotic treatment [16-17-18].

Our results that report the absence of pneumococcal bacteremia during the containment period are consistent with data from the literature. Indeed, a decrease in the incidence of viral infections due to Influenzae, a respiratory infection known as a risk factor for pneumococcal infection has been observed in France and worldwide [START_REF] Olsen | Decreased influenza activity during the COVID-19 pandemic-United States, Australia, Chile, and South Africa, 2020[END_REF][START_REF] France | Grippe : Bilan de la saison 2019-2020[END_REF]. It has also been shown that wearing surgical masks, hygiene measures and compliance with other NPI have a significant impact on the incidence of invasive infections with encapsulated germs [START_REF] Jansen Van Rensburg | Changes in the incidence of invasive disease due to Streptococcus pneumoniae, Haemophilus influenzae, and Neisseria meningitidis during the COVID-19 pandemic in 26 countries and territories in the Invasive Respiratory Infection Surveillance Initiative: a prospective analysis of surveillance data[END_REF]. The data from the city allow us to observe a trend of decreasing blood culture samples, as well as a trend of decreasing vial positivity rates, without having been able to carry out a thorough analysis of these data. This could suggest a shift of patients towards the hospital-university structure that could partly explain the results observed and described above.

Our study has some limitations. First, we present here a French monocentric analysis which limits the generalization of our work. The arbitrary duration of five days defined to distinguish two infectious episodes may have led us to underestimate prolonged bacteremia or early recurrence. We did not conduct any analysis on surgical wards because we did not have information on the volume of surgical procedures maintained during the 2020 lockdown compared to 2019. As regards to the results from the analysis of city vials, the lack of clinical data and the raw analysis without adjustment may have led us to misestimate the possible shift of patients to the university structure.

During the period analyzed, we described an increase in the incidence of all type of bacteremia with the notable exception of that of S. pneumoniae, mainly in the emergency department and in ICUs. However, we have seen a drop of about a third in emergency room admissions. The increase could be explained by a change in the class action of emergency room admission, leading to an increase in the proportion of bacteremic patients. In addition, containment measures with travel restrictions, organization of teleconsultation and deprogramming of some care activities may have led to the admission of patients at a later stage of their pathology.

Conclusion:

This study shows a significant increase in the incidence of bacteremia after adjusting for the level of activity during lockdown in our center. The exceptional situation related to the COVID-19 pandemic onset has led to profound changes in patient's care with a direct influence on the incidence and epidemiology of bacteremia. From bacteremia to sepsis, the deregulated response of the host may be hampered thanks to an early diagnosis and appropriate antibiotic treatment. Therefore, a better understanding of the incidence of bacteremia within a university hospital and city laboratories, in a context of health emergency is crucial and would allow us to anticipate the diagnostic and therapeutic actions to be taken for future epidemics. Among NPI, self-isolation for febrile illnesses should always be preceded by an accurate diagnosis together with an appropriate education delivered to the patient to avoid delay in the management of invasive bacterial infections. 

:

  Lorsque la pandémie de COVID-19 a atteint la France début 2020, le confinement national imposé a profondément modifié le mode de vie des gens ainsi que le fonctionnement des hôpitaux. L'objectif de cette étude est d'évaluer l'impact du confinement, lors de la première vague épidémique, sur l'épidémiologie des bactériémies diagnostiquées au sein d'un Centre Hospitalier Universitaire (CHU) français. Patients et méthodes : Nous avons mené une étude de cohorte rétrospective incluant des patients adultes avec une hémoculture positive entre le 23 mars et le 24 mai 2020. Les caractéristiques clinico-microbiologiques ont été comparées à celles de la période du 25 mars au 26 mai 2019. Les données ont été ajustées sur le nombre d'hospitalisations (h). Résultats : En 2020, 189 bactériémies ont été diagnostiquées à partir de 1939 flacons (9658 hospitalisations, 10911 consultations aux urgences) comparativement à 143 sur 1976 flacons (14797 hospitalisations, 16493 consultations aux urgences) enregistrés en 2019. L'incidence des bactériémies a augmenté jusqu'à 19,7 pour 1000 h en 2020 vs 9,7 en 2019 (p<0,001). Les principales différences concernent (2020 vs 2019) : les bactériémies à Staphylococcus aureus (2,4 vs 1,0/1000h, p = 0,012), les bactériémies polymicrobiennes (2,2 vs 0,9/1000h p = 0,013) et les bactériémies à bacilles Gram négatifs (8,9 vs 4,3/1000h, p<0,01). À l'inverse, l'incidence des bactériémies documentées à Streptococcus pneumoniae a diminué (0 vs 0,47/1000h, p = 0,047). Le calcul du rapport d'incidence standardisé a confirmé ces résultats. Conclusion : Le confinement et l'impact de la première vague de pandémie de Covid-19 sur le système de santé ont entraîné une augmentation de l'incidence des bactériémies diagnostiquées au CHU de Nice et une diminution des bactériémie documentée à S.pneumoniae. La perturbation du fonctionnement des services de soins, la surcharge de travail des unités de soins intensifs-réanimations, le confinement avec ces mesures de contrôle préventif et la diminution des interactions interhumaines pourraient être les principales raisons de ces modifications. Mots-clés : Bactériémie ; Infection invasive ; Confinement ; Interventions non pharmaceutiques ; SARS-CoV-2.

Figure 2 .

 2 Figure 2. Incidence of bacteremia, contaminations and catheter-related infections per 1000 hospitalizations. 2019 vs 2020
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	M.	DARMON David	Médecine Générale (53.03)
			Gastro-entérologie (52.01) Cytologie et Histologie (42.02)
			Cytologie et Histologie (42.02) Immunologie (47.03)
	MAITRE DE CONFÉRENCES DES UNIVERSITÉS	Ophtalmologie (55.02) Médecine légale et droit de la Santé (46.03)
			Génétique (47.04) Chirurgie Plastique (50-04)
	Mme	BOUCHEZ Tiphanie	Chirurgie Générale (53.02) Médecine d'urgence ( 48-04) Médecine Générale (53.03)
	Mme	GROS Auriane	Psychiatrie (49.03) Maladie infectieuses -maladies tropicales (45.03) Orthophonie (69)
			ORL-Cancérologie (47.02) Cancérologie-radiothérapie (47.02)
			Chirurgie Infantile (54-02) Bactériologie-Virologie (45.01)
			Anatomie Chirurgie Orthopédique et Traumatologique (42.01) Radiothérapie (47.02)
	PROFESSEURS AGRÉGÉS	Anatomie et Cytologie pathologiques (42.03) Biochimie et biologie moléculaire (44.01)
			Maladies infectieuses -maladies tropicales (45.03) Médecine intensive-Réanimation (48.02)
	Mme	LANDI Rebecca	Hématologie (47.01) Bactérilogie-virologie ( 45.01) Anglais
			Gynécologie-obstétrique (54.03) Cytologie et Histologie (42.02)
			Parasitologie et mycologie (45.02) Bactériologie-virologie ; Hygiène hospitalière (45.01)
		Physiologie (44.02) Physiologie (44.02) PRATICIEN HOSPITALIER UNIVERSITAIRE
			Bactériologie-Virologie (45.01) Ophtalmologie (55.02)
	M.	LOSCHI Michael	Pédiatrie (54.01) Méd interne-gériatrie et biolog du viellissement (53.01) Hématologie; transfusion (47.01)
			Oto-Rhino-laryngologie ( 55.01) Chirurgie Viscérale ( 52-02)
		PROFESSEURS ASSOCIÉS	Biophysique et Médecine Nucléaire (43.01) Anatomie et Cytologie pathologiques (42.03)
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Table 1 . Standardized incidence ratio (SIR) of bacteremia, catheter-related infections and contaminations. Expected events in 2020 (n) Observed events in 2020 (n) SIR (95% CI)

 1 

	Bacteremia	93	189	2,01 (1.74-2.33)
	Catheter-related infections	29	54	1,88 (1.41-2.46)
	Contaminations	51	95	1,87 (1.51-2.29)

Table 2 . Incidence of bacteremia by collection unit: emergency department, medical department, and intensive care unit. 2019 2020 p

 2 

		38	51	
	Emergency department			
	For 1.000 visits	2.3	4.7	p=0.0007
		74	95	
	Medical department			
	For 1.000 hospitalizations	5	9.8	p=0,6
		9	22	
	Intensive Care Unit			
	For 1.000 hospitalizations	0.6	2.2	p=0.0003

Bacteremia incidence by germ per 1000 hospitalizations. Table 3. Incidence of germ bacteremia per 1000 hospitalizations (S.aureus, GRAM negative bacillus (GNB), polymicrobial, and Streptococci) 2019 2020 p

  

	S.aureus	1	2.4	*p=0,012
	GNB	4.3	8.9	*p<0,01
	Polymicrobial	0.9	2.2	*p=0,013
	Streptococcus	0.9	1.4	p=0.273
	S.pneumoniae	0.5	0	*p=0,047

Table 3b . Standardized incidence ratio (SIB) of GNB, S.aureus and polymicrobial bacteremia. 2019 vs 2020

 3b 

	Germ	Expected events in 2020 (n)	Observed events in 2020 (n)	SIR (95% CI)
	GNB	42	86	2,06 [1,65-2,55]
	S.aureus	10	22	2,25 [1,41-3,41]
	Polymicrobial	8	20	2,36 [1,44-3,64]
	Figure 4.			

Source of bacteremia. 2019 vs 2020.

  

			2019	
			NA	
			15%	
	Digestive	Other 3%			Digestive 30%
	Urinary tract	Pulmonary		
	Catheter	5%		
	Soft tissu	Soft tissu		
	Pulmonary	9%		
	Other			
	NA			
		Catheter 19%		Urinary tract 19%
			2020	NA
		5% Pulmonary	<1% Other	9%	Catheter
					28%
	Catheter Digestive	Soft tissu 9%		
	Urinary tract			
	Soft tissu			
	Pulmonary			
	Other			
	NA	Urinary tract		
		22%		
					Digestive
					27%
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Abstract and keywords

Objectives: When the COVID-19 pandemic reached France early 2020, the enforced nationwide lockdown deeply altered people's lifestyle as well as many hospital processes and care. The aim of the study was to evaluate the impact of the first epidemic wave during the lockdown on the epidemiology of bacteremia in one French University Hospital. 

Patients and Methods

Results

Over the 2020 period, 9836 blood cultures vials were recorded in the Bacteriology Lab, compared to 9411 in 2019. Those blood cultures were ordered in 1939 collection episodes in 2020 and 1976 collection episodes in 2019. Figure 1. In 2020, 9658 hospitalizations occurred in our center against 14797 in 2019, representing a decrease of 25% between the two periods.

Regarding the emergency department, in 2020 there were 10911 consultations and 4225 associated hospitalizations vs 16493 consultations and 4207 associated hospitalizations in 2019, thus a decrease of 34% of visits (normalized to hospitalization number).

In the non-teaching health-care facilities, we found that a total of 1233 vials were taken in 2020 against 1554 in 2019, which resulted in a decrease of 20.6%. Specifically, we noted that 239 vials were positive in 2019 and 145 in 2020. Thus, the positivity rate was 15.4% (239/1554) in 2019 vs 11.8% (145/1233) in 2020.

In comparison the positivity rate of hospital-diagnosed bacteremia was 7.2% (143/1976) in 2019 vs 9.3% (180/1939) in 2020.

Bacteremia, catheter-related infections and contaminations incidence

Concerning university hospital data : crude bacteremia number included in the analysis are reported for the two periods (pre pandemic 2019 vs pandemic 2020). Figure 1. Normalized to 1000 hospitalizations we observed a significantly higher incidence of bacteremia in 2020 with 19.7 episodes /1000 hospitalizations against 9.7/1000 hospitalizations in 2019 (p<0.001), as well as an increase of catheter-related infections and contamination-related episodes. Figure

2.

Standardized incidence ratio

When we evaluated the SIR, we identified in 2020 a significant increase in bacteremia (SIR = 2.01 95% CI [1.74-2.33]), catheter-related infections (SIR = 1.88 95% CI [1.41-2.46]) and blood cultures contaminations (SIR = 1.87 95% CI [1.51-2.29]) compared to that of 2019. Table 1. In an individualized analysis at the department level (emergency, medical, and ICU departments), we observed a significant increase in bacteremia in the emergency department in 2020 with an incidence of 4.7/1000 emergency department visits vs 2.3/1000 hospitalizations in 2019 (p=0.0007). We also noted a significantly higher incidence of bacteremia in ICU where 2.2/1000 hospitalizations bacteremia occurred in 2020 vs 0.6/1000 hospitalizations in 2019 (p=0.0003). Table 2. In medical departments, the incidence of bacteremia raised from 5/1000 hospitalizations in 2019 to 9.8/1000 hospitalizations even though no significant difference was found (p=0.6).

Microbiological data

In 2020, a majority of monomicrobial bacteremia were due to GNB (8.9/1000 hospitalizations) followed by S. aureus and polymicrobial bacteremia, respectively 2.4/1000 and 2.2/1000 hospitalizations.

In 2019, the ranking of bacteremia by pathogen was roughly the same (CoNS slightly more frequent than S. aureus), but at a lower level. Figure 3.

Thus, in 2020 (compared to 2019), we observed a significant increased incidence of S. aureus, GNB and polymicrobial bacteremia. To note no S. pneumoniae bacteremia was observed in 2020 compared to seven in 2019. Table 3. Analysis of the standardized incidence ratio (SIR) for these events confirmed the significant increases described above. Table 3b.

The main source of bacteremia in 2020 vs 2019 are reported Figure 4, with slight and nonsignificant changes.

Discussion:

The first epidemic wave of COVID-19 and the subsequent lockdown led to an increase in the incidence and changes in characteristics of bacteremia in our center, a university hospital referral center for a population of more than one million inhabitants.

We described a higher incidence in 2020 of documented monomicrobial bacteremia due to S. aureus, GNB but also polymicrobial bacteremia compared to 2019. These results are consistent with another French study [START_REF] Amarsy | Surging bloodstream infections and antimicrobial resistance during the first wave of COVID-19: a study in a large multihospital institution in the Paris region[END_REF] which found an increase in the incidence of E. coli, K. pneumoniae and S. aureus bacteremia in Parisian hospitals during the lockdown period compared to the same period in 2019. Conversely, a British multicenter study [START_REF] Denny | Bacteraemia variation during the COVID-19 pandemic; a multi-centre UK secondary care ecological analysis[END_REF] concluded that there was a decrease in the incidence of bacteremia related to Enterobacteriaceae, but the authors did not adjusted data to the level of activity of the centers which was most certainly altered. In addition, the increase of bacteremia and catheter-related infection was mainly observed in the emergency department or intensive care units. The doubling of the incidence of catheter-related infections is linked to the increase in admissions to ICU related to COVID-19, among patients hospitalized often longer in critical care. In this context of high hospital tension and urgency, an altered handling of catheters could explain the large number of equipment infections. These results are consistent with literature data that have reported an increase in catheter-related infections in relation to the COVID pandemic, particularly in critical care departments [12-13-14]. The increased incidence of bacteremia due to S. aureus, a microorganism very frequently associated with catheter infections, is consistent with this hypothesis.

Simultaneously with this increase in infections, we observed an increase in blood culture contaminations in our center. The conditions of practice, under the pressure of unusual influx
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