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Introduction

Pasteurella species are among the most prevalent opportunistic pathogens for humans found in many wild and domestic animals, including pets such as dogs and cats (Wilkie et al. 2012;Wilson and Ho 2013). The most common way for a person to become infected with Pasteurella is through direct contact after a pet bite, scratch or after the licking of an open wound. Pasteurella species were isolated from infections resulting from 50% of dog bites and 75% of cat bites (Talan et al. 1999). Even though several species can be pathogenic in humans (P. dagmatis, P. canis, P. stomatis), Pasteurella multocida is the most commonly isolated species in human infections within the Pasteurella genus (Wilkie et al. 2012;Wilson and Ho 2013). Pasteurella multocida has several subspecies: subspecies multocida, septica and gallicida. Pasteurella multocida subspecies multocida is the most frequently reported subspecies in human infections, and is associated with the anthropozoonosis of numerous warm-blooded animals (Wilson and Ho 2013). P. multocida subspecies septica is associated with injuries due to feline species. Lastly, P. multocida subspecies gallicida is encountered rarely in human infections.

In most cases, Pasteurella causes localised infections (cellulitis, abscesses, phlegmon, arthritis or osteitis) near the site of infection but it may also cause infections in organs or bacteraemia, through a primary or secondary dissemination in the bloodstream (Wilson and Ho 2013). 20 to 30 annual human deaths were reported throughout the world by Wilson et al. through a survey of the literature over 30 years (Wilson and Ho 2013). One hypothesis is that these deaths could be associated with disseminated infections. An old series reported 23.3% of organ infections (pleuropneumonia, peritonitis, meningitis, urogenital infections) and 11% of bacteraemia among 958 Pasteurella infections (Escande and Lion 1993). Indeed, Giordano et al. recently reported a death rate of 9% among 44 patients with a Pasteurella infection (Giordano et al. 2015) but an old series reported a higher rate of 37% for 95 patients with Pasteurella bacteraemia [START_REF] Raffi | Pasteurella multocida bacteremia: report of thirteen cases over twelve years and review of the literature[END_REF].

Comprehension of host-pathogen interactions is being developed in Pasteurella infections in humans (Wilkie et al. 2012;Wilson and Ho 2013). There are several virulence factors that contribute to the survival of Pasteurella in a host: a lipopolysaccharide membrane, a capsule and resistance to phagocytosis, surface components and adhesion properties, enzymes that impair the extracellular matrix, thus facilitating bacteria dissemination, and sometimes, the production of the toxin PMT (P. multocida toxin) (Wilson and Ho 2013). Nevertheless, to our knowledge, these factors have not been linked to morbidity or mortality in humans. However, several old publications have touched upon the links between non localised Pasteurella infections and immunocompromising comorbidities [START_REF] Raffi | Pasteurella multocida bacteremia: report of thirteen cases over twelve years and review of the literature[END_REF][START_REF] Kimura | Pasteurella multocida septicemia caused by close contact with a domestic cat: case report and literature review[END_REF]Schoeffler et al. 2006a). Recently, Giordano et al.

found the presence of a comorbidity (mostly cancer and chronic organ failure) in 6/8 cases of bacteraemia in the 44 patients who had a Pasteurella multocida infection (Giordano et al.

2015).

The objectives of our work are therefore i) to assess the mortality of patients with Pasteurella bacteraemia, ii) to evaluate the prevalence of a comorbidity in those patients and iii) to analyse the impact of comorbidities on the outcome.

Patients and Methods

Ethical Considerations

This study was approved by the bioethical committee of Angers University Hospital (n° 2018-22) and has been conducted in accordance with the Declaration of Helsinki. The board waived the need for patient consent for this retrospective study. Patients received information about the study.

Case Selection and Literature Review

The data of patients aged 18 years or older with at least one Pasteurella positive blood culture based on data from the bacteriology laboratory of the Angers University Hospital from between 01/2008 and 12/2017 were extracted and analysed.

Reports of Pasteurella bacteraemia published between 1951 and 2017 were systematically reviewed using the MEDLINE database against 8 terms from the MeSH thesaurus (-bacteremia / bacteraemia‖, -blood stream infection‖, -sepsis‖, -septicaemia‖, -septic shock‖, -systemic infection‖, -Pasteurella‖ and -pasteurellosis‖) and by using the Boolean connector -AND‖ to connect terms referring to bacteraemia to those connected to the bacteria. We excluded studies concerning bacteraemia in patients under 18 years. Other exclusion criteria were the absence of data on comorbidities and death at D30. The data that support the findings of this study are available from the corresponding author upon reasonable request.

Data Collected

The data collected included: age, sex, presence of minor or major comorbidities, the infection site (identified through bacteriological or radiological analysis), the nature of any contact with animals, the presence and type of entry point identified, the species of Pasteurella, transfer to intensive care unit and death at D30 as a result of Pasteurella bacteraemia.

The notion of a major comorbidity affecting the immune defence was included due to an increase in the risk of infection reported in the literature for the following conditions: malignant blood disorders [START_REF] Nørgaard | Risk of bacteraemia and mortality in patients with haematological malignancies[END_REF][START_REF] Kang | Hematologic malignancy as a risk factor for bacteremic skin and soft tissue infection caused by gram-negative bacilli[END_REF][START_REF] Gaytán-Martínez | Prevalence of bacterial infections and patterns of bacterial susceptibility among patients with fever, neutropenia, and hematological neoplasias[END_REF][START_REF] Kara | Epidemiology and emerging resistance in bacterial bloodstream infections in patients with hematologic malignancies[END_REF], solid neoplasms [START_REF] Samonis | A prospective study of characteristics and outcomes of bacteremia in patients with solid organ or hematologic malignancies[END_REF]Marin et al. 2014;[START_REF] Marín | Bloodstream infections in patients with solid tumors: epidemiology, antibiotic therapy, and outcomes in 528 episodes in a single cancer center[END_REF], immune deficiency [START_REF] Fair | Splenectomy is associated with higher infection and pneumonia rates among trauma laparotomy patients[END_REF][START_REF] Meriglier | Long-term infectious risks after splenectomy: A retrospective cohort study with up to 10 years follow-up[END_REF], progressive autoimmune and inflammatory diseases [START_REF] Joost | Staphylococcus aureus bacteremia in patients with rheumatoid arthritis -Data from the prospective INSTINCT cohort[END_REF][START_REF] Teh | Severe infections in systemic lupus erythematosus: disease pattern and predictors of infection-related mortality[END_REF], immunosuppressive therapy [START_REF] Mackall | T-cell immunodeficiency following cytotoxic antineoplastic therapy: a review[END_REF], HIV seropositivity [START_REF] Bonnet | Trends and determinants of severe morbidity in HIV-infected patients: the ANRS CO3 Aquitaine Cohort, 2000-2004[END_REF]), organ transplant [START_REF] Kalil | Severe Infections in Critically Ill Solid Organ Transplant Patients[END_REF], cirrhosis [START_REF] Gacouin | Infections bronchopulmonaires chez le patient cirrhotique[END_REF], diabetes [START_REF] Knapp | Diabetes and Infection: Is There a Link? -A Mini-Review[END_REF][START_REF] Atreja | Infections in diabetes[END_REF], chronic obstructive pulmonary disease and chronic respiratory failure [START_REF] Benfield | COPD stage and risk of hospitalization for infectious disease[END_REF], moderate to terminal stage chronic kidney disease (creatinine clearance lower than 60 ml/min/1.73 m 2 calculated according to the Cockroft-Gault equation) whether the patient is undergoing dialysis or not [START_REF] Rieu | Infections et immunodépression au cours de l'urémie[END_REF], and chronic systolic heart failure [START_REF] Yamani | Hypogammaglobulinemia in heart failure patients: prevalence and impact on infectious outcomes[END_REF]. With regard to neoplastic diseases, malignant blood disorders and solid neoplasms were included, with the exception of skin cancers other than melanoma, carcinomas in situ and localised prostate cancers. We defined antineoplastic chemotherapy and immunosuppressant therapies as major comorbidities. Only the systemic administration of corticosteroids at a dose higher than, or equal to, 10 mg a day for one month with a prednisone equivalent, was defined as immunosuppressant therapy [START_REF] Stuck | Risk of infectious complications in patients taking glucocorticosteroids[END_REF]). Cases of minor comorbidities were included if they involved instances of chronic or progressive comorbidity since contracting bacteraemia, not defined as major comorbidities as per above.

A lack of comorbidity was defined by the absence of major and minor comorbidities.

Statistical Tests

Qualitative data is presented in its absolute value and as percentages. Quantitative data is presented as medians and interquartile ranges. Qualitative data were compared using the Chi 2 test or Fisher's exact test, depending on the numbers available. Unpaired quantitative data was analysed using the Student's t-test (n≥30) or the non-parametric Mann-Whitney U test (n<30). These multivariate tests were carried out using binomial logistic regression. The variables in this multivariate approach were age, sex, and all other relevant variables in the field or the methods of infection for which univariate tests revealed a statistical significance of p<0.10. The alpha risk was 5%. The analyses were carried out using SPSS 20.0 (IBM Corp).

Results

Composition of the Sampled Population

Between 01/2008 and 12/2017, we identified 20 cases of Pasteurella bacteraemia in patients aged 18 years or over in our centre. In the literature, we identified 107 reports of one or several cases of Pasteurella bacteraemia. Of these reports, 18 were not selected: 15 which were paediatric cases (age < 18 years) and 3 reports with missing data. 89 reports of 99 cases of Pasteurella bacteraemia were included [START_REF] Kimura | Pasteurella multocida septicemia caused by close contact with a domestic cat: case report and literature review[END_REF][START_REF] Takeda | A Case of Pasteurella haemolytica Sepsis in a Patient with Mitral Valve Disease who Developed a Splenic Abscess[END_REF][START_REF] Ernst | A case of unexpected Pasteurella multocida bacteremia[END_REF][START_REF] Verhaegen | Actinobacillus (formerly Pasteurella) ureae meningitis and bacteraemia: report of a case and review of the literature[END_REF][START_REF] Nagata | Acute Cholecystitis with Bacteremia Caused by Pasteurella multocida[END_REF][START_REF] Normann | A fatal human case of Pasteurella multocida septicaemia after cat bite[END_REF][START_REF] Ahlsson | An angry cat causing Pasteurella multocida endocarditis and aortic valve replacement-A case report[END_REF][START_REF] Penketh | An unusual case of Pasteurella multocida septicaemia[END_REF][START_REF] Sannella | :887-888. multocida in a peritoneal dialysis patient[END_REF]Bernier et al. 1999;Mugambi and Ullian 2010;[START_REF] Szpak | Bacterial peritonitis and bacteremia associated with Pasteurella multocida[END_REF][START_REF] Hey | Cirrhosis, cellulitis and cats: a -purrfect‖ combination for life-threatening spontaneous bacterial peritonitis from Pasteurella multocida[END_REF][START_REF] Sironi | Expression of lymphoid-associated antigens in mast cell disease: New observations[END_REF][START_REF] Drenjancevic | Fatal fulminant sepsis due to a cat bite in an immunocompromised patient[END_REF][START_REF] Lewis | Fatal Meningitis with Septicemia Caused by Pasteurella multocida[END_REF][START_REF] Guilbart | Fatal multifocal Pasteurella multocida infection: a case report[END_REF][START_REF] Ashley | Fatal Pasteurella dagmatis peritonitis and septicaemia in a patient with cirrhosis: a case report and review of the literature[END_REF][START_REF] Caldeira | Fatal Pasteurella multocida infection in a systemic lupus erythematosus patient[END_REF][START_REF] Jones | Fatal Pasteurella multocida septicaemia following a cat bite in a man without liver disease[END_REF][START_REF] Chang | Fatal Pasteurella multocida septicemia and necrotizing fasciitis related with wound licked by a domestic dog[END_REF][START_REF] Carr | Fatal Pasteurella septicemia associated with herpes zoster lesions[END_REF][START_REF] Kam | Human pasteurellosis: The first reported case of Pasteurella multocida septicemia and peritonitis during pregnancy[END_REF][START_REF] Schlichthaar | Interstitial pneumonia and sepsis due to a Pasteurella multocida infection[END_REF][START_REF] Waldor | In utero infection due to Pasteurella multocida in the first trimester of pregnancy: case report and review[END_REF][START_REF] Bruun | Meningitis and bacteremia caused by Pasteurella multocida[END_REF][START_REF] Bia | Meningitis and Bacteremia Caused by Pasteurella ureae: Report of a Case following Intracranial Surgery[END_REF][START_REF] Castro | Neumonía bacteriémica por Pasteurella sp. en paciente sin enfermedad concomitante[END_REF][START_REF] Deschilder | Pasteurella dagmatis septicaemia in an immunocompromised patient without a history of dog or cat bites[END_REF][START_REF] Wallace | Pasteurella multocida Bacteremia and Peritonitis in a Patient With Cirrhosis: A Life-Threatening Case From a Prick of a Cactus[END_REF][START_REF] Jacobson | Pasteurella multocida bacteremia associated with peritonitis and cirrhosis[END_REF][START_REF] Casey | Pasteurella multocida bacteremia in a patient with ovarian cancer and chemotherapy-induced neutropenia[END_REF][START_REF] Bryant | Pasteurella multocida bacteremia in asymptomatic plateletpheresis donors: a tale of two cats[END_REF][START_REF] Fernando | Pasteurella multocida empyema with septicemia[END_REF][START_REF] Hombal | Pasteurella multocida endocarditis[END_REF][START_REF] Migliore | Pasteurella multocida infection in a cirrhotic patient: case report, microbiological aspects and a review of literature[END_REF][START_REF] Christenson | Pasteurella multocida infection in solid organ transplantation[END_REF][START_REF] Mikaberidz | Pasteurella multocida infective endocarditis in an immunocompetent patient complicated by rhabdomyolysis and permanent hearing loss[END_REF][START_REF] Milder | Pasteurella multocida pneumonia and bacteremia[END_REF][START_REF] Brivet | Pasteurella multocida sepsis after hemorrhagic shock in a cirrhotic patient: possible role of endoscopic procedures and gastrointestinal translocation[END_REF][START_REF] Yokose | Pasteurella multocida Sepsis, Due to a Scratch from a Pet Cat, in a Post-Chemotherapy Neutropenic Patient with Non-Hodgkin Lymphoma[END_REF][START_REF] Heyworth | Pasteurella multocida septicaemia associated with chronic liver disease[END_REF][START_REF] Omar | Pasteurella multocida septicaemia complicating Felty's syndrome: A case report[END_REF][START_REF] Fai Lam | Pasteurella multocida septicaemia following a dog bite[END_REF][START_REF] Berge | Pasteurella multocida Septicaemia in 2 Swedish Patients[END_REF][START_REF] Boinett | Pasteurella multocida septicaemia in a patient on haemodialysis[END_REF][START_REF] Namnyak | Pasteurella multocida septicaemia in Milroy's disease[END_REF][START_REF] Nadler | Pasteurella multocida septicemia[END_REF][START_REF] Fajfar-Whetstone | Pasteurella multocida septicemia and subsequent Pasteurella dagmatis septicemia in a diabetic patient[END_REF][START_REF] Courtin | Pasteurella multocida septicemia. Apropos of a case[END_REF][START_REF] Rasaiah | Pasteurella multocida septicemia during pregnancy[END_REF][START_REF] Stein | Pasteurella multocida septicemia: experience at a cancer hospital[END_REF][START_REF] Palutke | Pasteurella multocida septicemia in a patient with cirrhosis. Report of a case[END_REF][START_REF] Martino | Pasteurella multocida septicemia in a patient with liver cirrhosis[END_REF][START_REF] Bearn | Pasteurella multocida septicemia in man[END_REF][START_REF] Bekir | Pasteurella multocida septicemia in Tunisia. A case[END_REF][START_REF] Grehn | Pasteurella multocida septicemia not associated with primary liver disease[END_REF][START_REF] Fernández-Valencia | Pasteurella multocida septic shock after a cat scratch in an elderly otherwise healthy woman: a case report[END_REF]Al-Sabah et al. 2007;[START_REF] López-Cuenca | Pasteurella multocida septic shock in a previously healthy man[END_REF][START_REF] Grewal | Pasteurella ureae meningitis and septicaemia[END_REF][START_REF] Maritz | Pasteurella ureae septicaemia. A case report[END_REF]Schoeffler et al. 2006b;[START_REF] Pukenyte | Pneumonie à Pasteurella multocida compliquée de choc septique chez un patient non immunodéprimé[END_REF][START_REF] Franco | Primary bacteremias caused by Pasteurella multocida[END_REF][START_REF] Greif | Puerperal Pasteurella multocida septicemia[END_REF][START_REF] Konda | Purpura fulminans and severe sepsis due to Pasteurella multocida infection in an immunocompetent patient[END_REF][START_REF] Murray | Rapid development of shock following cat scratch injury in a previously fit middle aged woman[END_REF][START_REF] Reinsch | Recurrent infective endocarditis with uncommon Gram-negative Pasteurella multocida and Pseudomonas aeruginosa: a case report[END_REF][START_REF] Davidovich | Recurrent septicemia and osteomyelitis caused by Pasteurella multocida in a patient with chronic lymphatic leukemia[END_REF][START_REF] Borges | Sepsis-induced purpura fulminans caused by Pasteurella multocida[END_REF][START_REF] Williams | Septicaemia caused by an organism resembling Pasteurella septica after a dog-bite[END_REF][START_REF] Rogers | Septicaemia due to Pasteurella pneumotropica[END_REF]Guerin et al. 1994a;[START_REF] Mansoor | Septicemia caused by Pasteurella pneumotropica[END_REF][START_REF] Casallas-Rivera | Septicemia hemorrágica y empiema pleural por Pasteurella canis[END_REF][START_REF] Fernandez-Esparrach | Septicemia, peritonitis, and empyema due to Pasteurella multocida in a cirrhotic patient[END_REF][START_REF] Marlon | Septicemia with Pasteurella pseudotuberculosis and liver disease[END_REF][START_REF] Bertrand | Septicémie à Pasteurella multocida révélant un lupus érythémateux aigu disséminé[END_REF][START_REF] Hazouard | Septic shock caused by Pasteurella multocida in alcoholic patients. Probable contamination of leg ulcers by the saliva of the domestic cats[END_REF][START_REF] Bitterman | Septic shock due to Pasteurella hemolytica[END_REF][START_REF] Narsana | Septic shock due to Pasteurella multocida bacteremia: a case report[END_REF][START_REF] Ruiz-Irastorza | Septic shock due to Pasteurella multocida subspecies multocida in a previously healthy woman[END_REF][START_REF] Adler | Septic shock from Pasteurella multocida following a cat bite: case report and review of literature[END_REF][START_REF] Laupland | Spontaneous Empyema and Overwhelming Septic Shock due to Pasteurella multocida[END_REF][START_REF] Albert | The first case of Pasteurella canis bacteremia: a cirrhotic patient with an open leg wound[END_REF][START_REF] Ip | Waterhouse-Friderichsen syndrome complicating primary biliary sepsis due to Pasteurella multocida in a patient with cirrhosis[END_REF]. In total, we collected data from 119 cases of Pasteurella bacteraemia.

Characteristics of the Population

The main epidemiological, clinical and bacterial characteristics of the population in our centre and in the literature review are presented in Table 1. The median age of the whole population was 64 years [52.5-72.5] with 47.9% being men. The population in our centre and in the literature review differed in age, contact with animals, prevalence of solid cancer and chronic heart failure. The patients from our centre were older, 77.5 years [63.8-87] versus 61 years [51-69.5] (p=0.001).

P. multocida was the most common species throughout the entire population and was present in 105/119 (88.2%) of patients. Other species of Pasteurella included were P. ureae (4), P. dagmatis (3), P. haemolytica (2), P. pseudotuberculosis (2), P. canis (2) and P. pneumotropica (2).

Contact with an animal was reported in 87 (73.1%) patients and a cutaneous point of entry was identified in 57 (47.9%) patients.

At least one other documented site of infection was associated with bacteraemia in 81 (68.1%) patients, which were predominantly, pleuropneumonia and cellulitis. Patients with chronic obstructive pulmonary disease (5%) were more likely to have a pneumopathy associated with Pasteurella bacteraemia (5/6 or 83.3%). 47 (39.5%) patients progressed to septic shock and 57 (47.9%) patients required admission to an intensive care unit.

Patients with a localised infection that had secondary bacteraemia (n=32/119, 26.9%) had more contact with animals (90.6% vs 66.7%; p=0.01), notably with cats (65.6% vs 42.5%; p=0.02). A point of entry was more frequently identified in these patients (71.9% vs 35.6%; p<0.0001) compared with those without localised infection (Supplementary table 1).

Patients in whom localised infections were not identified were more likely to have pulmonary issues (p=0.049). The patients with and without localised infection did not differ for age, sex ratio, Pasteurella species, frequency of major comorbidities (75% vs 64.4%; p=0.27) and mortality (28.1% vs 32.2%; p=0.67).

The mortality rate was 31.1% for the total population: 15% in the local population and 34.3% in the population from the literature (p=0.11).

Impact of Comorbidities

A major comorbidity was identified in 80 (67.2%) patients in the whole population (table 1). Of the 9 (7.6%) patients with an autoimmune or inflammatory disease, 4 had systemic lupus erythematosus, 2 had rheumatoid arthritis, 1 had immune thrombocytopenic purpura, 1 had psoriatic arthritis and 1 had polymyalgia rheumatica. 10

In the absence of differences, patients with minor comorbidities and without comorbidities were consolidated and compared to patients with major comorbidities (Supplementary table 2). The group with major comorbidities included more men (56.3% vs 30.8%; p=0.009) and less contact with animals (67.5% vs 30.8%; p=0.048) than the group without major comorbidities but they did differ for age (64 [56-72] years for patients with major comorbidities vs 61 [36.5-74] years for patients without major comorbidities; p=0.13).

The distribution of infection sites related to bacteraemia globally differed between the 2 groups (2.5% vs 12.8%; p=0.001), with more instances of endocarditis in the group without major comorbidities. The mortality rate was significantly higher for the group of patients with major comorbidities, with 38.7% compared to 15.4% for the group without major comorbidities (OR 3.48 [95% CI: 1.31-9.27], p=0.01).

Of the deceased patients, 31 (83.8%) exhibited major comorbidities compared to 49 (59.8%) non-deceased patients (p=0.01) (Table 2). The deceased group was mostly comprised of men (64.9%) compared to the group of non-deceased patients (40.2%) (p=0.01). Apart from sex, no other variables, including age, differed between the deceased and non-deceased patients.

The mortality rate was 42.1% for men compared to 21% for women (p=0.01). Men were more likely to exhibit major comorbidities (78.9%) than women (56.4%) (p=0.009) with a greater tendency towards malignant blood disorders, diabetes, chronic obstructive pulmonary disease and cirrhosis.

In the binomial logistic regression, we maintained the following parameters: over 75 years of age (as qualitative data), male, contact with animals and the presence of major comorbidities in accordance with the univariate data analysed (Table 3). The presence of major comorbidity was the sole parameter associated with mortality (OR 2.78 [95% CI: 1.01-7.70], p=0.04).

Discussion

Through a monocentric series and a review of the literature, we studied 119 cases of Pasteurella bacteraemia. Pasteurella bacteraemia is rare but has a poor prognosis (Escande and Lion 1993;[START_REF] Félix | Bacteremia due to Pasteurella spp.: a rare process in our hospital over the last 8 years[END_REF]. As certain publications have suggested [START_REF] Beytout | Formes systémiques des pasteurelloses chez l'homme[END_REF]Giordano et al. 2015), we can confirm the prevalence of comorbidities affecting the immune defences in 67.2% of the 119 patients.

In 1987, Raffi et al. presented a study of 13 cases and a review of the literature of 95 cases of P. multocida bacteraemia (6). All our findings are consistent in showing that 25% of cases did not involve contact with animals and that there was no cutaneous point of entry identified in more than half of the cases. Some authors developed the theory that infection may be transmitted through air passages (Guerin et al. 1994b) in order to explain this absence of a point of entry, but we cannot exclude the possibility of a lack of information due to the retrospective nature of this speculation. Nonetheless, the theory that infection is transmitted through air passages appears to be reinforced by the rate of pulmonary infections linked to bacteraemia in our study, as well as in Raffi's [START_REF] Raffi | Pasteurella multocida bacteremia: report of thirteen cases over twelve years and review of the literature[END_REF]. With this in mind, patients in our study without localised infections exhibited significantly more instances of pneumopathy related to bacteraemia (p=0.049). Furthermore, in our study, the group with major comorbidities reported less contact with animals. It could be suggested that a weaker bacterial inoculum and a different type of exposure to the bacteria is needed for more vulnerable patients to contract the infection.

The mortality rate in our study was 31.1%. In Raffi et al.'s study, the mortality rate was 37% and it was 30% in that by López-Castro et al. [START_REF] Raffi | Pasteurella multocida bacteremia: report of thirteen cases over twelve years and review of the literature[END_REF][START_REF] Castro | Pasteurella bacteremic pneumonia in patient without concomitant disease[END_REF]). Even if the difference does not appear to be significant, the mortality rate tends to be higher in our study among the cases found in the literature (34%) than in the cases studied in our centre (15%). We cannot exclude the possibility of a publication bias over-estimating the mortality rate. However, our local study (2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016)(2017) is more recent and a potentially better management as a result of medical progress could explain these figures. Indeed, we noted that the mortality rate of the population sampled in the literature limited to 2008-2017 (4/16, 25%) seemed to provide a better comparison for our case study (15%) (p=0.54). Of the entire population in our study, the deceased patients presented with worse disease severity, with more instances of septic shock (p=0.0001) and more hospitalisation in intensive care units (p<0.0001). This enables optimal treatment for patients and does not represent a limitation of care due to the patient's history. In 1980, Kreger et al. reported an annual mortality rate of 20 to 32% over a period of 10 years regarding 612 cases of Gram-negative bacilli bacteraemia. In this study, the mortality rate was clearly linked to the severity of the comorbidities according to the McCabe classification: 40% of cases were -rapidly fatal‖ (acute leukaemia or chronic, progressive leukaemia), 31% of cases were -ultimately fatal‖ (condition potentially fatal within 5 years) and 15% of cases were not fatal (conditions that are not life-threatening within 5 years) [START_REF] Kreger | Gram-negative bacteremia. III. Reassessment of etiology, epidemiology and ecology in 612 patients[END_REF]. Our results, specifically for Pasteurella bacteraemia, seem to be comparable with this study with a mortality rate of 38.7% in the case of major comorbidity and 15.4% in the absence of major comorbidity. More recently, in 2017, Canzoneri et al. highlighted an intra-hospital mortality rate of 14% in a study of 383 patients with bacteraemia [START_REF] Canzoneri | Follow-up Blood Cultures in Gram-Negative Bacteremia: Are They Needed?[END_REF], which can be compared to our more recent local study. In the study by Aillet et al., published in 2018, in the case of an intra-hospital mortality rate of 14% for bacteraemia, only the presence of an underlying cancer was associated with fatality. The presence of a cardiovascular, pulmonary or neurological comorbidity, a diabetic or hepatic condition or chronic kidney failure was not associated with mortality [START_REF] Aillet | Bacteraemia in emergency departments: effective antibiotic reassessment is associated with a better outcome[END_REF]). In our study, the presence of major comorbidity was the sole parameter significantly associated with mortality in multivariate analysis .70], p=0.04). The study of the influence of each comorbidity on mortality is limited due to the low numbers.

Being male, which was associated with mortality in a univariate analysis, was no longer significant in a multivariate analysis. This can be explained by the more significant prevalence of major comorbidities in men within our study, particularly diabetes, COPD and cirrhosis. We chose to study the parameter -Age > 75 years‖ in the multivariate analysis because of the increased risk of infection and reporting in this population [START_REF] Gavazzi | Ageing and infection[END_REF][START_REF] Djukic | The ageing immune system[END_REF]Dubost et al. 2017;[START_REF] Bassetti | Predictors of Mortality with Staphylococcus aureus Bacteremia in Elderly Adults[END_REF]. Surprisingly, age was not associated with mortality, regardless of strength issues.

With regard to comorbidities, 67.2% of patients in our cohort had a major comorbidity that could alter their immune defence. In their study of 95 cases, Raffi et al. reported a 34% prevalence of cirrhosis caused by alcohol and 13% from neoplasia [START_REF] Raffi | Pasteurella multocida bacteremia: report of thirteen cases over twelve years and review of the literature[END_REF]). Our study reports fewer cases of cirrhosis (24.4%) but more of solid cancers (17.7%). The taking of immunosuppressants (chemotherapy, immunosuppressive drugs or corticosteroid therapy) is also significant in our study, accounting for 18.5% of cases. In our study and in the literature, cirrhosis appears to be a comorbidity frequently associated with Pasteurella bacteraemia. Changes to the function of the mononuclear phagocyte systems and the presence of a portacaval shunt observed in cirrhosis appear to play a major role in the development of bacteraemia [START_REF] Orsini | Non-zoonotic Pasteurella multocida Infection as a Cause of Septic Shock in a Patient with Liver Cirrhosis: A Case Report and Review of the Literature[END_REF]Alexopoulou et al. 2017).

In this study, we were unable to evaluate the choices of antibiotic treatment due to a lack of information on the periods of use. This creates a bias in our evaluation of mortality because the period before initiating antimicrobial treatment can be a confounding factor. Due to its retrospective nature, our study includes bias as a result of the information available and a possible publication bias that may over-estimate the mortality rate. This work is also limited by the heterogeneity of the comorbidities and occasionally by imprecise information concerning their severity (GOLD grade of chronic obstructive pulmonary disease, stage of kidney failure, severity of chronic heart failure, years with and control of diabetes, Child-Pugh score for cirrhosis, stage of AIDS, or absence thereof for HIV infections). The number of cases was not sufficient for us to study the mortality for each comorbidity.

Conclusion

To our knowledge, this work is the largest study of Pasteurella bacteraemia, with 119 adult patients. This study confirms significant mortality (31.1%) associated with Pasteurella bacteraemia, the high prevalence of major comorbidities among the patients who died (67.2%), and highlights a significant link .70], p=0.04) between the presence of a major comorbidity and mortality. We believe that more precautions should be taken with patients who have these comorbidities in cases at risk of Pasteurella infection, owing to the serious prognosis in the event of bacteraemia. Qualitative data are presented with absolute values and percentages n (%). Age as a categorical variable (≤ or > 75 years). OR: odds-ratio. CI: confidence interval

Table 2 .

 2 Comparison of demographical, clinical and bacteriological characteristics of Chronic Obstructive Pulmonary Disease. HIV: human immunodeficiency virus

	Type of infections**				
	Pleuropneumonia	26 (21.8)	5 (25)	21 (21.2)	0.71
	Cellulitis		24 (20.2)	6 (30)	18 (18.2)	0.23
	Subcutaneous abscess 5 (4.2)	1 (5)	4 (4.0)	>0.99
	Peritonitis		9 (7.6)	0 (0)	9 (9.1)	0.35
	Endocarditis		7 (5.9)	0 (0)	7 (7.1)	0.60
	Meningitis		7 (5.9)	0 (0)	7 (7.1)	0.60
	Arthritis		6 (5.9)	1 (5)	5 (5.0)	>0.99
	Prosthetic	joint	3 (2.5)	2 (10)	1 (1.0)	0.07
	infection					
	Spondylitis		1 (0.8)	0 (0)	1 (1.0)	>0.99
	Others		13 (10.9)	0 (0)	13 (13.1)	0.12
	Number of infected				
	sites (not including				
	bacteraemia)					
	0		38 (31.9)	8 (40)	30 (30.3)	0.80
	1 / 2 / ≥3		63 (52.9) / 17	9 (45) / 3 (15)	54 (54.5) / 14	
			(14.3) / 1 (0.8)	/ 0 (0)	(14.1) / 1 (1.0)	
	Major comorbidity	80 (67.2)	16 (80)	64 (64.6)	0.28
	Malignant	blood	9 (7.6)	2 (10)	7 (7.1)	0.65
	disorders					
	Solid cancer		12 (10.1)	5 (25)	7 (7.1)	0.02
	Secondary		2 (1.7)	0 (0)	2 (2.0)	>0.99
	immunodeficiency				
	Autoimmune	and 9 (7.6)	1 (5)	8 (8.1)	>0.99

Table 3 .

 3 Parameters associated with mortality by binomial logistic regression

				Death	No death	p-value*	OR [CI: 95%]
	No. of patients		37 (31)	82 (68.9)		
	Age > 75 years		4 (10.8)	19 (23.2)	0.25	0.51 [0.16-1.60]
	Male			24 (64.9)	33 (40.2)	0.09	2.08 [0.90-4.83]
	Contact	with	an	33 (89.2)	71 (86.6)	0.2	0.56 [0.23-1.37]
	animal						
	Major comorbidity		31 (83.8)	49 (59.8)	0.04	2.78 [1.01-7.70]
	Notes:						

* The statistical comparison (p-value) is carried out between the groups of deceased and nondeceased patients.
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