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Importantly, most of IAI are polymicrobial infections [START_REF] Vogelaers | Abdominal Sepsis Study ('AbSeS') Group on behalf of the Trials Group of the European Society of Intensive Care Medicine. Antimicrobial Lessons From a Large Observational Cohort on Intra-abdominal Infections in Intensive Care Units[END_REF]. Consequently, several guidelines recommend the use of beta-lactams (BLs) as a first-line empiric therapy, usually in association with metronidazole and sometimes with vancomycin (4-6).

If a patient has a reported allergy to BL, the physician in charge should first take into account the over-reporting of BL allergy, since only 1 to 20% of patients labelled as allergic have a confirmed allergy [START_REF] Sacco | Clinical outcomes following inpatient penicillin allergy testing: A systematic review and meta-analysis[END_REF]. Then, the low (2%) cross-reactivity between penicillin and cephalosporin should be considered [START_REF] Shenoy | Evaluation and Management of Penicillin Allergy: A Review[END_REF]. Nevertheless, in some cases, depending on the type of allergy, the entire BL class is avoided for IAI management. In these cases, guidelines recommend the use of alternative regimens based on fluoroquinolones, aztreonam or tigecycline. However, the prescription of alternative antibiotics in case of BL allergy is known to increase the rate of surgical site infections (SSI) in a wide range of surgeries [START_REF] Wilhelm | The Effect of Beta-lactam Allergy Status on the Rate of Surgical Site Infections: A Retrospective Cohort Study[END_REF][START_REF] Blumenthal | The Impact of a Reported Penicillin Allergy on Surgical Site Infection Risk[END_REF][START_REF] Kuriakose | β-Lactam vs Non-β-Lactam Antibiotics and Surgical Site Infection in Colectomy Patients[END_REF][START_REF] Lam | Self-reported betalactam allergy and the risk of surgical site infection: A retrospective cohort study[END_REF] and the rate of clinical failure in gramnegative-bacilli-related infections [START_REF] Jeffres | Consequences of avoiding β-lactams in patients with β-lactam allergies[END_REF]. Surprisingly, there is a lack of literature comparing the prognosis of patients with IAI treated with BL based regimens to those treated with an alternative treatment due to a BL allergy. In particular, there is no data available for the last decade, while the prevalence of fluoroquinolone-resistant Enterobacterales has increased in the same period (14).

Thus, this study aimed to assess the outcomes of beta-lactam allergic (BLA) patients with IAI treated without BL antibiotics to those of non-beta-lactam allergic (NBLA) patients treated with BL antibiotics, in a recent 6-year period.

Method:

Study design and settings

We conducted an observational retrospective, case-control study in a French teaching hospital, between 01/01/2016 and 08/31/2021. During the study period, around 50,000 inpatients per years were admitted in our 1,773-bed hospital (including 51 beds of critical care, and 235 surgery beds).

The Institutional Review Board of our teaching hospital approved the study protocol (IRB No. 22.06.04) and waived the need for written consent.

Patients

We screened all consecutive patients hospitalized between 01/01/2016 and 08/31/2021 in the hospital database using the 10 th International Classification of Diseases (ICD-10), codes K35 (acute appendicitis), K36 (other appendicitis), K37 (unspecified appendicitis), K57 (diverticular disease of intestine), K63.0 (abscess of intestine), K63.1 (non-traumatic perforation of intestine), K65 (peritonitis), K75.0 (abscess of liver), K80.0, K80.1, K80.3, K80.4 (calculus of gallbladder with cholecystitis, calculus of bile duct with cholangitis or cholecystitis), K81 (cholecystitis), and K83.0 (cholangitis).

We cross-referenced this patient list with the pharmacy's record of all patients who had received an association of ciprofloxacin, ofloxacin, levofloxacin or aztreonam with metronidazole or clindamycin, or tigecycline, during the same time period. Then, we reviewed patient medical charts.

We included BL allergic (BLA) patients (or patients treated as such, without BL) in the study (case group). We excluded patients with peritonitis related to peritoneal dialysis catheters, and patients aged under 18-year-old. Then, we matched a control group of non-BLA (NBLA) patients treated with BL based on age (+/-2 years), gender, disease severity (Apache II score +/-2 points), upper or lower digestive tract origin of infection, healthcare-associated nature of the infection, and, if possible, type of source-control procedure, by extracting patients from the cohort of admissions to our hospital for IAI during the same time period.

Study definitions

For the purpose of this study, we categorized aztreonam as a non-BL antibiotic because it has very low to no cross-reactivity with other BL [START_REF] Patriarca | Tolerability of Aztreonam in Patients with IgE-Mediated Hypersensitivity to Beta-Lactams[END_REF][START_REF] Buonomo | Tolerability of Aztreonam in Patients with Cell-Mediated Allergy to β-Lactams[END_REF] and because it is very often used in cases of BL allergy in clinical practice.

If the microbiological culture of a sample was positive for a polymicrobial anaerobic flora, we quoted this flora as three species when counting the number of pathogens identified. When fluoroquinolones susceptibility testing was not performed on Enterococcus spp. or Streptococcus spp., we classified them as resistant. We classified an antibiotic therapy as "adequate" if all pathogens identified were sensitive to at least one antibiotic prescribed to treat the IAI.

We defined prolonged corticosteroid therapy as an intake of more than 10 mg of equivalent prednisone for over 14 days according to the French High Council of Public Health [START_REF]Vaccinations des personnes immunodéprimées ou aspléniques[END_REF].

We defined healthcare-associated infections according to the European Center for Disease Prevention and Control (ECDC) classification [START_REF]Healthcare-associated infections[END_REF].

We classified IAI as: appendicitis, cholecystitis, cholangitis, diverticulitis, intra-abdominal abscess, and peritonitis. A patient could have several diagnoses at once: for example, appendicular peritonitis was quoted as both appendicitis and peritonitis. We defined complicated IAI (cIAI) as IAI with abscess or peritonitis according to the Infectious Disease Society of America (IDSA) classification [START_REF] Solomkin | Diagnosis and Management of Complicated Intra-abdominal Infection in Adults and Children: Guidelines by the Surgical Infection Society and the Infectious Diseases Society of America[END_REF].

The primary endpoint was clinical failure, defined according to the Food and Drugs Administration (FDA) recommendations for clinical drug trials for cIAI [START_REF]Complicated Intra-Abdominal Infections: Developing Drugs for Treatment Guidance for Industry[END_REF]. In short, clinical failure was defined as the occurrence of death (of any cause), SSI, unplanned surgical or percutaneous drainage procedures for complication or recurrence of IAI, or initiation of another antibiotic for worsening symptoms or signs of IAI, from start of the initial antibiotic therapy until day 28.

Data collection

We collected demographical, clinical and biological data in the digital medical record for each patient.

In details, the date of hospitalization and discharge, antimicrobial therapy type and duration and the type of surgery, if any, was recorded, as well as the delay between diagnosis and invasive source-control intervention, and the time to diagnosis after symptoms onset. We registered the microbiological documentation of the IAI, the number of cultured microorganisms, their resistance to antibiotics, the adequation of empirical and directed antimicrobial therapy. We also recorded healthcare-associated infections apart from SSI, and adverse effects likely attributable to antibiotics. Finally, we recorded the patients' alcohol and tobacco use, history of abdominal surgery, body mass index (BMI), nature of BL allergy, the presence of immunodeficiency, maximum recorded temperature, maximum leucocytosis, maximum C-reactive protein (mg/l).

We evaluated comorbid conditions by calculating the Charlson score [START_REF] Charlson | A new method of classifying prognostic comorbidity in longitudinal studies: Development and validation[END_REF] for each patient and disease severity by calculating the Apache II score [START_REF] Headley | Independent validation of apache ii severity of illness score for predicting mortality in patients with breast cancer admitted to the intensive care unit[END_REF], at hospital or at intensive-care unit (ICU) admission if the patient was secondarily transferred in such an unit.

Statistical analysis:

Data are described as median and interquartile range (IQR) or number and percentage as appropriate. We compared cases (BLA) and controls (NBLA). We analyzed variables associated with cases using conditional logistic regression on the pairs of cases and controls. We generated survival curves using the Kaplan-Meier methodology and compared them by using a log-rank test.

Then, we divided the study population in two groups (therapeutic failure and no therapeutic failure) and assessed factors associated with therapeutic failure using a logistic regression methodology.

Variables with a P value ≤ 0.1 in the univariate analysis were introduced into the multivariate analysis and were selected thereafter by using a backward selection method. We performed all statistical analyses with R software, version 4.2.0 (The R Foundation for Statistical Computing, Vienna, Austria). All tests were two-sided, and P values less than 0.05 were considered statistically significant.

Results:

The study inclusion process is depicted in Figure 1. During the study period, 6,234 hospital stays were related to patients with IAI. We also identified 2209 hospital stays where the patient had received tigecycline, or an association of ciprofloxacin, ofloxacin or levofloxacin with metronidazole, or the association of aztreonam with metronidazole. Of them, we included 43 BLA patients in the analysis, and we matched them with 43 NBLA controls treated with BL.

Figure 1: Flowchart of the study population

Patients' characteristics:

Among the 86 patients included in the analysis, 74% were female and the median age at admission was 66 years (IQR, 47-76). The two groups (BLA and NBLA) were well-balanced.

Their demographic characteristics, detailed diagnoses, and characteristics of infection, including severity and inflammatory markers, are included in Table 1. Most of the patients (48%) presented with biliary tract infections, followed with IAI affecting the appendix (23%), the colon (16%), and the gastroduodenal tract (2%). Eight additional patients (9%) had post-surgical peritonitis or peritoneal abscess at presentation. The initial surgeries were cholecystectomy (N=2), appendectomy (N=1), hysterectomy (N=1), rectal et vesical prolapsus surgery (N=1), colectomy (N=1), bypass surgery (N=1) and sleeve-gastrectomy (N=1). Some patients had extra-abdominal co-infections at admission, namely, a chronic hip prosthesis infection in one patient in the BLA group, and two urinary tract infections in the NBLA group. There were 6 healthcare associated IAI in both groups. 3.

Outcomes:

The number of therapeutic failures and adverse events attributable to antimicrobial therapy was the same in both groups (P> 0.999). Secondary healthcare-associated infections (HAI) tend to be more frequent in patients treated with BL (P=0.154). The reasons for therapeutic failures, type of HAI, and adverse events are reported in Table 4.

In the multivariate analysis, factors associated with therapeutic failure were higher BMI, odd ratio (OR) 1. of antibiotic therapies was good, since only two non-severe adverse effect were reported: a linezolid-related cytopenia and a Clostridioides difficile infection.

Among the 3 RCTs evaluating ciprofloxacin plus metronidazole [START_REF] Solomkin | Results of a randomized trial comparing sequential intravenous/oral treatment with ciprofloxacin plus metronidazole to imipenem/cilastatin for intra-abdominal infections. The Intra-Abdominal Infection Study Group[END_REF][START_REF] Cohn | Comparison of Intravenous/Oral Ciprofloxacin Plus Metronidazole Versus Piperacillin/Tazobactam in the Treatment of Complicated Intraabdominal Infections[END_REF][START_REF] Wacha | Comparison of sequential intravenous/oral ciprofloxacin plus metronidazole with intravenous ceftriaxone plus metronidazole for treatment of complicated intra-abdominal infections[END_REF], the most recent was published in 2006, which could limit the current interpretation of those trials considering the rising fluoroquinolone-resistance in Enterobacterales worldwide. Indeed, in France, as in all European countries, the rate of E. coli strains resistant to fluoroquinolone has increased from 8,2% in 2004 to 14,8% of in 2021 (14). Nevertheless, our results suggested that fluoroquinolones remained an acceptable therapeutic option compared to third generation cephalosporins, and resistance to third generation cephalosporins and fluoroquinolones are in similar rates in our study (11.8% vs 13%) as it has been reported at a larger scale (14).

Our study also identified higher BMI as an independent risk factor associated with therapeutic failure. Increased BMI is a well-known risk factor for surgical site infection [START_REF] Thelwall | Impact of obesity on the risk of wound infection following surgery: results from a nationwide prospective multicentre cohort study in England[END_REF] and sub-therapeutic dosage of antimicrobials, especially in critically ill patients [START_REF] Meng | Comprehensive Guidance for Antibiotic Dosing in Obese Adults[END_REF]. Allard et al [START_REF] Allard | Intravenous ciprofloxacin disposition in obesity[END_REF] suggested using a weight-adjusted dose to calculate a 4-5 mg/kg/dose of ciprofloxacin (up to 800 mg IV twice a day), but data are scarce for other fluoroquinolones. However, fluoroquinolones have good peritoneal and biliary penetration [START_REF] Ambrose | Clinical pharmacodynamics of quinolones[END_REF], which could limit the clinical impact of low plasma concentration. For critically ill patients with cIAI, optimizing antimicrobial therapy is challenging and some have suggested to use higher dose of BL [START_REF] Leon | Serum and peritoneal exudate concentrations after high doses of β-lactams in critically ill patients with severe intraabdominal infections: an observational prospective study[END_REF]. In this context, few data are available for aztreonam, but it could be used at the highest labeled dose of 2 g IV four times daily in BLA patients, particularly in case of obesity [START_REF] Ramsey | A review of the pharmacokinetics and pharmacodynamics of aztreonam[END_REF]. Of note, aztreonam is active against P.

aeruginosa and is a therapeutic option in association with metronidazole and vancomycin for the treatment of healthcare associated IAI.

The present study has several limitations. First, the small size of the cohort could limit the conclusions due to a lack of power to detect a difference in prognosis between groups. It could also have led to misestimate the importance of adequate source control, which has been reported by others as the factor most strongly associated with therapeutic success (3). However, we tried to limit bias by matching controls according to the source control procedure. Second, the retrospective and monocentric design of the study, could have introduced bias in data collection and thus limits results generalization. Nonetheless, the rate of therapeutic success in our cohort was consistent with those previously reported [START_REF] Mavros | Fluoroquinolone-based versus β-lactam-based regimens for complicated intra-abdominal infections: a meta-analysis of randomised controlled trials[END_REF] as was the rate of healthcare-associated infections [START_REF] Lepape | Réseau national Réa-Raisin de surveillance des infections acquises en réanimation adulte: Méthodes et principaux résultats[END_REF][START_REF]Enquête nationale de prévalence des infections nosocomiales et des traitements anti-infectieux en établissements de santé[END_REF]. Third, we used the Apache II score to evaluate severity of illness in patients which were not all hospitalized in ICU, which is the setting for which it was validated [START_REF] Headley | Independent validation of apache ii severity of illness score for predicting mortality in patients with breast cancer admitted to the intensive care unit[END_REF]. This could explain why we recorded a very low mortality rate at 1,2%, although the median Apache II scores in our cohort was in line with the RCT reporting the highest scores [START_REF] Solomkin | Results of a randomized trial comparing sequential intravenous/oral treatment with ciprofloxacin plus metronidazole to imipenem/cilastatin for intra-abdominal infections. The Intra-Abdominal Infection Study Group[END_REF][START_REF] Cohn | Comparison of Intravenous/Oral Ciprofloxacin Plus Metronidazole Versus Piperacillin/Tazobactam in the Treatment of Complicated Intraabdominal Infections[END_REF]. Finally, we included two patients who had a cefazolin dose per-operatively in the BLA group because it has very low cross-reactivity with penicillin [START_REF] Shenoy | Evaluation and Management of Penicillin Allergy: A Review[END_REF].

Conclusion:

In this recent case-control study we reported that patient with BLA treated for an IAI with alternative regimens, including a fluoroquinolone or aztreonam plus metronidazole, have the same outcomes as NBLA patients treated with a conventional BL-based regimen. None of the studied antibiotic regimens were associated with therapeutic failure, which strengthened our result, while we confirmed BMI, higher hospital length of stay and inadequate antimicrobial therapy were independently associated with therapeutic failure.

Our results also underlined that in BLA patients with severe or healthcare-associated IAI, metronidazole should be associated with ciprofloxacin or aztreonam to ensure a coverage of P.

aeruginosa, and with vancomycin or linezolid to treat streptococci and enterococci often involved in these settings. Further studies with larger numbers of patients are needed to confirm our results.
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 2 Figure 2: Kaplan-Meier curves of therapeutic success probability in non-beta-lactam

  

  

Table 1 .

 1 Characteristics of patients and their disease at baseline

		BLA (N = 43)	NBLA (N = 43)	
	Characteristics	N (%) or median (IQR)	N (%) or median (IQR)	P-value
	Women	32 (74)	32 (74)	>0.999
	Median age, years	65 (47-76)	66 (47-76)	0.956
	Alcohol > 20g/day	2 (5)	1 (2)	0.564
	Tobacco use > 4 unit/day	8 (19)	3 (7)	0.119
	Charlson score	2 (1-7)	3 (1-6)	0.845
	History of abdominal surgery	25 (58)	29 (67)	0.373
	Prolonged corticosteroid	2 (5)	0 (0)	0.992
	treatment			
	Other immunodeficiency	1 (2)	4 (9)	0.200
	BMI (kg/m 2 )	25.56 (23.52-29.59)	25.36 (22.75-29.27)	0.650
	Nature of allergy to BL			
	-Unknown	16 (37)	-	
	-Unspecified rash	3 (7)	-	
	-Urticaria	6 (14)	-	
	-Angio-oedema	13 (30)	-	
	-Grade III anaphylaxis	1 (2)	-	
	-Toxidermy	4 (9)	-	
	Nature of infection			
	Upper digestive tract infection	21 (49)	21 (49)	>0.999
	Cholangitis	11 (26)	11 (26)	>0.999
	Cholecystitis	9 (21)	12 (28)	0.453
	Appendicitis	10 (23)	10 (23)	>0.999
	Diverticulitis	7 (16)	5 (12)	0.535
	Complicated IAI:	17 (40)	19 (44)	0.662
	-Peritonitis	10 (23)	15 (35)	0.238
	-Intra-abdominal abscess	9 (21)	4 (9)	0.142
	HLOS (days)	5 (3-9.5)	7 (4-11)	0.754
	Maximal temperature (Celsius)	37.3 (37-38.3)	37.5 (31-38.6)	0.772
	Maximal CRP (mg/l)	174.5 (130.2-241.1)	192 (97.1-333.2)	0.220
	Maximal leukocytosis (G/l)	14.22 (11.21-19.11)	16.73 (12.88-21.82)	0.190
	Apache II score	9 (6-13)	9 (6-14)	0.893
	Healthcare-associated IAI	6 (14)	6 (14)	>0.999
	Co-infection at admission	1 (2)	2 (5)	0.564
	Diagnostic delay (days)	1 (1-4)	2 (1-3)	0.469
	Source control delay (days)	2 (1-5)	3 (2-6)	0.585
	Source control procedure	26 (60)	31 (72)	0.256
	-Laparotomy	6 (14)	7 (16)	0.764
	-Laparoscopy	15 (35)	15 (35)	>0.999
	-Per-cutaneous drainage	2 (5)	4 (9)	0.406
	-ECPR	3 (7)	5 (12)	0.462
	BLA: beta-lactam allergic, CRP: C-reactive protein, ECPR: endoscopic retrograde cholangiopancreatography, HA-IAI:
	healthcare-associated intra-abdominal infection, HLOS: hospital length of stay, IQR: interquartile range, NBLA: non-
	beta-lactam allergic			

Table 2 .

 2 Six patients (14%) in the BLA group received aztreonam and metronidazole, including 2 patients without initial anti-gram-positive coverage (of which, one later received vancomycin then linezolid due to Enterococcus faecalis-positive culture). Twenty-two patients (51%) in the BLA group received exclusively a fluoroquinolone with metronidazole, whereas 8 patients (19%) treated with these antibiotics received at least one additional dose of gentamicin. The details of inadequate empiric and directed antimicrobial therapies are summarized in Table

Table 2 .

 2 Documented cultures, antibiotic resistance and antibiotics administered

	16, 95% confidence interval (95%CI) [1.00-1.36], P=0.041, higher hospital
	length of stay, OR 1,20 95%CI [1.08-1.41], P=0.006, and inadequate empiric antimicrobial
	therapy, OR 11.71 95%CI [1.43-132.46], P=0.025. Treatment with or without BL was not
	associated with therapeutic failure (Table 5). The Kaplan-Meier curves showing time to
	therapeutic failure for both groups is available in Figure 2. The probability of therapeutic success
	was 86%, 95%CI [76%-97%] in both groups (log rank test: P> 0.999).

Table 5 .

 5 Univariate and multivariate analysis of factors associated with therapeutic failure

		Univariate OR (95% CI)	P-value	Multivariate, OR (95% CI)	P-value
	Hospital LOS	1.20 (1.10-1.35)	<0.001	1.20 (1.08-1.41)	0.006
	Aminoglycosides	5.51 (1.55-21.04)	0.009	2.89 (0.39-23.96)	0.293
	Inadequate empiric antibiotic therapy	9.86 (2.27-44.76)	0.002	11.71 (1.43-132.46)	0.025
	BMI (per kg/m 2 )	1.12 (1.01-1.26)	0.028	1.16 (1.00-1.36)	0.041

BMI: body mass index, CI: confidence interval, LOS: length of stay

Remerciements

Bacterial bloodstream infection -2

Clostridioides difficile infection 1

Adverse event due to antibiotics

a Both events happened in the same patient b Hospital-acquired SARS-Cov-2 pneumonia causing the death of the patient (N=1), pleurisy (N=1) c Antibiotics administered: aztreonam, ofloxacin, metronidazole, and linezolid, the latter being the most likely culprit.

Discussion:

We reported herein the results of a recent case-control study aiming to compare the prognosis of BLA patients to NBLA patients with IAI. We found no significant difference between both groups in rates of therapeutic failures, adverse effects related to antibiotics, and healthcareassociated infections. In this retrospective study including 86 patients with a median Apache II score of 9, reflecting a non-negligible disease severity, we highlighted that higher BMI, higher hospital length of stay, and inadequate empiric antimicrobial therapy were factors independently associated with therapeutic failure.

The US and French guidelines for the management of IAI (4-6) recommend the use of BL based regimens such as combination of a third-generation cephalosporin and metronidazole or piperacillin/tazobactam with or without aminoglycoside (in the most severe forms). However, in case of BL allergy, recommendations for antibiotic regimens have a maximum evidence Grade of 2-B, because the few studies comparing BL to alternative treatments are individual cohort studies and low-quality randomized controlled trials (RCT).

Our results are in agreement with those presented in a recent meta-analysis (22) pooling 7

RCTs that have reported the non-inferiority of fluoroquinolone-based regimens compared to BLbased regimens for complicated IAI [START_REF] Solomkin | Results of a randomized trial comparing sequential intravenous/oral treatment with ciprofloxacin plus metronidazole to imipenem/cilastatin for intra-abdominal infections. The Intra-Abdominal Infection Study Group[END_REF][START_REF] Cohn | Comparison of Intravenous/Oral Ciprofloxacin Plus Metronidazole Versus Piperacillin/Tazobactam in the Treatment of Complicated Intraabdominal Infections[END_REF][START_REF] Malangoni | Randomized Controlled Trial of Moxifloxacin Compared With Piperacillin???Tazobactam and Amoxicillin???Clavulanate for the Treatment of Complicated Intra-abdominal Infections[END_REF][START_REF] Wacha | Comparison of sequential intravenous/oral ciprofloxacin plus metronidazole with intravenous ceftriaxone plus metronidazole for treatment of complicated intra-abdominal infections[END_REF][START_REF] Solomkin | Moxifloxacin is non-inferior to combination therapy with ceftriaxone plus metronidazole in patients with community-origin complicated intra-abdominal infections[END_REF][START_REF] Weiss | Moxifloxacin for the Treatment of Patients with Complicated Intra-abdominal Infections (the AIDA Study)[END_REF][START_REF] De Waele | Randomised clinical trial of moxifloxacin versus ertapenem in complicated intra-abdominal infections: results of the PROMISE study[END_REF]. Importantly, our study provides some recent data on the efficacy and safety of aztreonam-based regimens in IAI, which is otherwise lacking. Indeed, no RCT evaluating the use of this agent has been published since 1994 [START_REF] Barboza | Clindamycin plus amikacin versus clindamycin plus aztreonam in established intraabdominal infections[END_REF], and only one used a BL (imipenem/cilastatin) as a control against aztreonam with clindamycin (31).

In accordance with large retrospective studies [START_REF] Mosdell | Antibiotic Treatment for Surgical Peritonitis[END_REF][START_REF] Baré | Importance of appropriateness of empiric antibiotic therapy on clinical outcomes in intra-abdominal infections[END_REF][START_REF] Krobot | Effect of inappropriate initial empiric antibiotic therapy on outcome of patients with communityacquired intra-abdominal infections requiring surgery[END_REF][START_REF] Rüddel | Adverse effects of delayed antimicrobial treatment and surgical source control in adults with sepsis: results of a planned secondary analysis of a cluster-randomized controlled trial[END_REF], our results underlined the need for adequate empiric antimicrobial therapy to improve IAI outcomes. Empirical therapy for patients with IAI must include coverage against Enterobacterales and anaerobes, and in some cases, of P.

aeruginosa and/or Enterococcus sp. [START_REF] Takesue | Antimicrobial susceptibility of common pathogens isolated from postoperative intra-abdominal infections in Japan[END_REF].

Anaerobes coverage is reported to be a driver of IAI prognosis [START_REF] Edelsberg | Economic Consequences of Failure of Initial Antibiotic Therapy in Hospitalized Adults with Complicated Intra-Abdominal Infections[END_REF] and there is a consensus that it should always be part of IAI treatment [START_REF] Mazuski | The Surgical Infection Society Revised Guidelines on the Management of Intra-Abdominal Infection[END_REF]. Due to its good to excellent antimicrobial activity against Enterobacterales and most anaerobic microorganisms, moxifloxacin monotherapy has been proposed for patients with IAI [START_REF] Edmiston | In vitro activities of moxifloxacin against 900 aerobic and anaerobic surgical isolates from patients with intra-abdominal and diabetic foot infections[END_REF]. However, a recent meta-analysis ( 22) has suggested moxifloxacin was slightly inferior to BL, reigniting the debate on the use of fluoroquinolones in IAI. In our work, as in most of clinical trials evaluating fluoroquinolones versus cephalosporins for the IAI management [START_REF] Mavros | Fluoroquinolone-based versus β-lactam-based regimens for complicated intra-abdominal infections: a meta-analysis of randomised controlled trials[END_REF], the anaerobes coverage is provided by the use of metronidazole, although its use is not mandatory in patients treated with piperacillin-tazobactam or imipenem [START_REF] Takesue | Antimicrobial susceptibility of common pathogens isolated from postoperative intra-abdominal infections in Japan[END_REF].

In the same line, piperacillin-tazobactam and imipenem provide enterococcal coverage. In our case-control study, inappropriate empiric antibiotic therapy in 9 out of the 16 patients affected was due to non-coverage of Enterococcus sp. (in 4 BLA patients and 5 NBLA patients), partly because third generation cephalosporins do not provide enterococcal coverage. Enterococci have been associated with higher morbidity and mortality, especially in case of severe cIAI (39-41), but the empirical enterococcal coverage in lower-risk IAI did not improve treatment success in a recent meta-analysis of 23 RCT and 13 observational studies by Zhang et al [START_REF] Zhang | Systematic Review and Meta-Analysis of the Efficacy of Appropriate Empiric Anti-Enterococcal Therapy for Intra-Abdominal Infection[END_REF]. Nevertheless, in case of severe IAI and BL allergy, anti-Gram-positive coverage with vancomycin remains recommended in all guidelines, in association with fluoroquinolones or aztreonam and metronidazole (4-6). In our study, coverage of Gram-positive bacteria was absent for two patients treated with aztreonam, one of which experienced therapeutic failure.

Levofloxacin and moxifloxacin are fluoroquinolones with good activity against Grampositive cocci, especially the latter, which has the lowest MIC for Enterococcus species (43).

However, data on its use in clinical practices for the treatment of enterococcal-related infections are scarce [START_REF] Pilmis | Enterococcus faecalis-related prostatitis successfully treated with moxifloxacin[END_REF]. In addition, moxifloxacin has a higher risk of QTc interval prolongation compared to other fluoroquinolones [START_REF] Khan | Moxifloxacin-induced QT interval prolongation and torsades de pointes: a narrative review[END_REF]. Consequently, it was not used in our study, in which the tolerance SERMENT Ø En présence des Maîtres de cette école, de mes chers condisciples et devant l'effigie d'Hippocrate, je promets et je jure, au nom de l'Être suprême, d'être fidèle aux lois de l'honneur et de la probité dans l'exercice de la médecine.

Ø Je donnerai mes soins gratuits à l'indigent et n'exigerai jamais un salaire au-dessus de mon travail.

Ø Admise dans l'intérieur des maisons, mes yeux ne verront pas ce qui s'y passe, ma langue taira les secrets qui me seront confiés, et mon état ne servira pas à corrompre les moeurs, ni à favoriser le crime.

Ø Respectueuse et reconnaissante envers mes Maîtres, je rendrai à leurs enfants l'instruction que j'ai reçue de leurs parents.

Ø Que les hommes m'accordent leur estime si je suis fidèle à mes promesses. Que je sois couverte d'opprobre et méprisée de mes confrères si j'y manque. 

Conclusion :

Le pronostic des patients traités par une antibiothérapie ne comportant pas de BL pour une IIA était identique à celui des patients traités par BL.

Mots-clés : allergie, bêtalactamines, pénicilline, infection intra-abdominale, pronostic.