
Journée des Référents en 
Antibiothérapie (des établissements de santé)19e Mercredi 11 JUIN 2024

DEAUVILLE

Infections à BGN multi et 
hautement résistants

Raphaël LEPEULE 1 & Nahéma ISSA2

1Unité Transversale de Traitement des Infections , APHP, Hôpital Henri Mondor
2 Médecine interne et maladies infectieuses , CHU Bordeaux



CAS CLINIQUE 1



Cas numéro 1 



Quelle antibiothérapie ?  



Epidémiologie 









2022

Etude rétrospective multicentrique , 8 hôpitaux à Paris , en 2018
• Indications:
ü Infections urinaires : 85,8%
ü Bactériémie: 11,5%
ü Infections respiratoires : 3,5%
ü Infections abdominales: 3,5%
• Bactéries: E.coli ( 49,6%), K. Pneumoniae (44,2%), E. cloacae (8,8%)
23% d’infections plurimicrobiennes
• Monothérapie : 90,3% à la posologie de 6g/j dans 60% des cas
• Echec 13,3% des infections



Quelle est l’antibiothérapie de choix pour traiter les entérobacterales
sensibles aux C3G

et à risque de production d’AmpC ?

§ Enterobacter cloacae

§ Klebsiella aerogenes (ex Enterobacter aerogenes)

§ Citrobacter freundii

§ Serratia marcescens

§ Morganella morganii

§ Providencia spp

§ Hafnia alvei

Principales entérobactérales à risque de production d’AmpC



Quelle est l’antibiothérapie de choix pour traiter les entérobacterales
sensibles aux C3G

et à risque de production d’AmpC ?

§ Céfépime est le traitement de référence

§ Alternatives si évolution clinique favorable ET réduction de l’inoculum (contrôle de la source) :
o Céfotaxime ou ceftriaxone
o Pipéracilline ± tazobactam
o TMP-SMX
o FQ 

Nitrofurantoïne, TMP-SMX, fosfomycine trométamol, aminoside peuvent être envisagés pour le traitement 
d’une cystite.









Dose des anti-infectieux  



Durée de traitement  



Durée de traitement  

Etude PROSTASHORT

ü 230 patients = 

115 traités 7 j et 125 traités 14 j

ü Inclusion Mars 2015 et Avril 2019

ü Efficacité du traitement 

77,6% si 14j vs 55,7% si 7j

à 7j < 14j pour les IU masculine fébrile

Lafaurie, Clinical Infectious Diseases 2023



CAS CLINIQUE 2 



Cas numéro 2 

• Vous êtes appelés par un médecin d’EHPAD pour un patient de 82 ans 

• Confus

• Apyrétique 

• Pollakiurie

• A déjà reçu de l’Augmentin® pour suspicion de pneumopathie



Quelle antibiothérapie ?  

Ceftazidime-Avibactam S 



2022



CAS CLINIQUE 3 



Patient, âgé de 75 ans,

Double nationalité française et sénégalaise. Habite en France, a une maison au 

Sénégal.

Marié, 5 enfants. Journaliste retraité depuis 2015.

Autonome. Pas de consommation d'OH

Antécédents :

- Cancer de la prostate traité en 2019 par chirurgie et radiothérapie

- Diabète de type 2 sous Diamicron et Metformine

- HTA sous Périndopril et Iindapaminde



Hospitalisation à la clinique de la Madeline à Dakar du 08/11 au 17/11 pour :
- placard de dermohypodermite de la jambe gauche avec bulles et syndrome inflammatoire 
biologique (GB 30770, CRP 96 mg/L, PCT 86).
- Prise en charge initiale : Amoxicilline/Acide-clavulanique 1g x3 IV + Métronidazole 500 mg x3
à J1 d'hospitalisation, défaillance hémodynamique, troubles de la conscience, défaillance rénale 
- Prise en charge : noradrénaline, hémodialyse et relais des antibiotiques par imipénème, 
amikacine et vancomycine le 12/11

Transfert en médecine interne à l'IMM (rapatriement sanitaire) le 17/11 :
* tableau de dermohypodermite nécrosante du membre inférieur gauche :
* pas d'instabilité hémodynamique, apyrétique
* Poursuite Imipenem 1gx3/j + vancomycine 2g/24h IVSE
Avis chirurgical : indication chirurgicale pour débridement → Transfert à l’hôpital Henri Mondor 
le 17/11 à 22h.

Parage chirurgical au bloc opératoire le 18/11
- Excision des tissus nécrosés et infectés.
- Localisation: face postéro-interne de la cuisse, jambe circonférentiel et dos du pied gauche



Appel de la bactério de l’IMM le 18/11 alors que le patient est au bloc :

Hémoculture de la veille positive à K pneumoniae productrice d’une 
carbapénémase de type KPC 

=> Quelle antibiothérapie proposez vous ? 

Dans l’après midi résultat de la recherche de BHRe : portage rectal de KPC et NDM 
(test moléculaire rapide)

=> Quelle antibiothérapie proposez vous ? 



Culture des prélèvements per opératoires: E coli BLSE, KP NDM et Oxa 48, P aeruginosa

et rupture de stock d’aztréonam ?? 

=> Traitement par céftazidime-avibactam 2g toutes les 8h + aztréonam 2g toutes les 8h + amikacine 20 mg/kg



36,7 % de MBLs

Répartition des EPC par type de carbapénèmase



MBLs
Phénotype 
fréquent

Sans BLSE

D’après Laurent DORTET



MBLs
Phénotype 
fréquent

si BLSE

Si BLSE les seules alternatives (b-lactamines) pouvant être testées sont:

- Céfidérocol
- Aztréonam + Ceftazidime/avibactam (aztréonam/avibactam)

D’après Laurent DORTET
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Background. The Infectious Diseases Society of America is committed to providing up-to-date guidance on the treatment of 
antimicrobial-resistant infections. This guidance document focuses on infections caused by extended-spectrum β-lactamase–producing 
Enterobacterales, AmpC β-lactamase-producing Enterobacterales, carbapenem-resistant Enterobacterales, Pseudomonas aeruginosa with 
difficult-to-treat resistance, carbapenem-resistant Acinetobacter baumannii, and Stenotrophomonas maltophilia. This updated document 
replaces previous versions of the guidance document. 

Methods. A panel of 6 infectious diseases specialists with expertise in managing antimicrobial-resistant infections formulated 
questions about the treatment of infections caused by extended-spectrum β-lactamase-producing Enterobacterales, AmpC 
β-lactamase-producing Enterobacterales, carbapenem-resistant Enterobacterales, Pseudomonas aeruginosa with difficult-to- 
treat resistance, carbapenem-resistant Acinetobacter baumannii, and S. maltophilia. Because of differences in the 
epidemiology of resistance and availability of specific anti-infectives internationally, this document focuses on the treatment 
of infections in the United States. 

Results. Preferred and alternative suggested treatment approaches are provided with accompanying rationales, assuming the 
causative organism has been identified and antibiotic susceptibility results are known. Approaches to empiric treatment, 
transitioning to oral therapy, duration of therapy, and other management considerations are also discussed briefly. Suggested 
approaches apply for both adult and pediatric populations, although suggested antibiotic dosages are provided only for adults. 

Conclusions. The field of antimicrobial-resistance is highly dynamic. Consultation with an infectious diseases specialist is 
recommended for the treatment of antimicrobial resistant infections. This document is current as of 31 December 2022 and 
will be updated periodically. The most current version of this document, including date of publication, is available at www. 
idsociety.org/practice-guideline/amr-guidance/. 

Keywords. ESBL; carbapenem-resistant Enterobacterales; Pseudomonas aeruginosa; CRAB; Stenotrophomonas maltophilia. 

INTRODUCTION 

Antimicrobial resistance (AMR) is a global crisis. Internationally, 
approximately 1.3 million deaths were estimated to be directly 
attributable to antimicrobial-resistant bacterial pathogens in 
2019 [1]. In the United States, antimicrobial-resistant patho-
gens caused more than 2.8 million infections and more than 
35 000 deaths annually from 2012 through 2017, according to 
the Centers for Disease Control and Prevention (CDC) 
Antibiotic Resistance Threats in the United States Report [2]. 

The Infectious Diseases Society of America (IDSA) identified 
the development and dissemination of clinical practice guide-
lines and other guidance documents as a top initiative in its 
2019 Strategic Plan [3]. IDSA acknowledged that the ability 
to address rapidly evolving topics such as AMR was limited 
by prolonged timelines needed to generate new or updated clin-
ical practice guidelines, which are based on systematic literature 
reviews and employ GRADE (Grading of Recommendations 
Assessment, Development, and Evaluation) methodology. 
Additionally, when clinical trial data and other robust studies 
are limited or not available, the development of clinical practice 
guidelines is challenging. As an alternative to practice guidelines, 
IDSA endorsed developing more narrowly focused guidance 
documents for the treatment of infections where data continue 
to rapidly evolve. Guidance documents are prepared by a small 
team of experts, who answer questions about treatment based 
on a comprehensive (but not necessarily systematic) review of 
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Question 3.6: What Are the Preferred Antibiotics for the Treatment of Infections Outside of the Urinary Tract Caused by CRE 
if NDM Production is Present? 

Suggested Approach

Ceftazidime-avibactam in combination with aztreonam, or cefiderocol as monotherapy, are preferred treatment
options for NDM and other metallo-β-lactamase–producing infections 

Tamma et al. Clinical Infectious Diseases 2023



60,6 % de OXA-48-like

Répartition des EPC par type de carbapénèmase



Phénotype 
fréquent

OXA-48-like

D’après Laurent DORTET



Phénotype 
fréquent

OXA-48-like
+ BLSE

D’après Laurent DORTET
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Background. The Infectious Diseases Society of America is committed to providing up-to-date guidance on the treatment of 
antimicrobial-resistant infections. This guidance document focuses on infections caused by extended-spectrum β-lactamase–producing 
Enterobacterales, AmpC β-lactamase-producing Enterobacterales, carbapenem-resistant Enterobacterales, Pseudomonas aeruginosa with 
difficult-to-treat resistance, carbapenem-resistant Acinetobacter baumannii, and Stenotrophomonas maltophilia. This updated document 
replaces previous versions of the guidance document. 

Methods. A panel of 6 infectious diseases specialists with expertise in managing antimicrobial-resistant infections formulated 
questions about the treatment of infections caused by extended-spectrum β-lactamase-producing Enterobacterales, AmpC 
β-lactamase-producing Enterobacterales, carbapenem-resistant Enterobacterales, Pseudomonas aeruginosa with difficult-to- 
treat resistance, carbapenem-resistant Acinetobacter baumannii, and S. maltophilia. Because of differences in the 
epidemiology of resistance and availability of specific anti-infectives internationally, this document focuses on the treatment 
of infections in the United States. 

Results. Preferred and alternative suggested treatment approaches are provided with accompanying rationales, assuming the 
causative organism has been identified and antibiotic susceptibility results are known. Approaches to empiric treatment, 
transitioning to oral therapy, duration of therapy, and other management considerations are also discussed briefly. Suggested 
approaches apply for both adult and pediatric populations, although suggested antibiotic dosages are provided only for adults. 

Conclusions. The field of antimicrobial-resistance is highly dynamic. Consultation with an infectious diseases specialist is 
recommended for the treatment of antimicrobial resistant infections. This document is current as of 31 December 2022 and 
will be updated periodically. The most current version of this document, including date of publication, is available at www. 
idsociety.org/practice-guideline/amr-guidance/. 

Keywords. ESBL; carbapenem-resistant Enterobacterales; Pseudomonas aeruginosa; CRAB; Stenotrophomonas maltophilia. 

INTRODUCTION 

Antimicrobial resistance (AMR) is a global crisis. Internationally, 
approximately 1.3 million deaths were estimated to be directly 
attributable to antimicrobial-resistant bacterial pathogens in 
2019 [1]. In the United States, antimicrobial-resistant patho-
gens caused more than 2.8 million infections and more than 
35 000 deaths annually from 2012 through 2017, according to 
the Centers for Disease Control and Prevention (CDC) 
Antibiotic Resistance Threats in the United States Report [2]. 

The Infectious Diseases Society of America (IDSA) identified 
the development and dissemination of clinical practice guide-
lines and other guidance documents as a top initiative in its 
2019 Strategic Plan [3]. IDSA acknowledged that the ability 
to address rapidly evolving topics such as AMR was limited 
by prolonged timelines needed to generate new or updated clin-
ical practice guidelines, which are based on systematic literature 
reviews and employ GRADE (Grading of Recommendations 
Assessment, Development, and Evaluation) methodology. 
Additionally, when clinical trial data and other robust studies 
are limited or not available, the development of clinical practice 
guidelines is challenging. As an alternative to practice guidelines, 
IDSA endorsed developing more narrowly focused guidance 
documents for the treatment of infections where data continue 
to rapidly evolve. Guidance documents are prepared by a small 
team of experts, who answer questions about treatment based 
on a comprehensive (but not necessarily systematic) review of 
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Question 3.7: What are the Preferred Antibiotics for the Treatment of Infections Outside of the Urinary Tract Caused by CRE 
if OXA-48–Like Production is Present? 

Suggested Approach

Ceftazidime-avibactam is the preferred treatment option for OXA-48-like–producing infections. 
Cefiderocol is an alternative treatment option. 

Tamma et al. Clinical Infectious Diseases 2023



CMI céfiderocol UMIC© = 1 mg/l => Sensible

=> Relais par cefiderocol 2 g toutes les 8 heures en perfusions de 3 heures



2,1 % KPC

Répartition des EPC par type de carbapénèmase



Phénotype 
fréquent

KPC

D’après Laurent DORTET



Phénotype 
fréquent

Phénotype 
rare

KPC

D’après Laurent DORTET
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Background. The Infectious Diseases Society of America is committed to providing up-to-date guidance on the treatment of 
antimicrobial-resistant infections. This guidance document focuses on infections caused by extended-spectrum β-lactamase–producing 
Enterobacterales, AmpC β-lactamase-producing Enterobacterales, carbapenem-resistant Enterobacterales, Pseudomonas aeruginosa with 
difficult-to-treat resistance, carbapenem-resistant Acinetobacter baumannii, and Stenotrophomonas maltophilia. This updated document 
replaces previous versions of the guidance document. 

Methods. A panel of 6 infectious diseases specialists with expertise in managing antimicrobial-resistant infections formulated 
questions about the treatment of infections caused by extended-spectrum β-lactamase-producing Enterobacterales, AmpC 
β-lactamase-producing Enterobacterales, carbapenem-resistant Enterobacterales, Pseudomonas aeruginosa with difficult-to- 
treat resistance, carbapenem-resistant Acinetobacter baumannii, and S. maltophilia. Because of differences in the 
epidemiology of resistance and availability of specific anti-infectives internationally, this document focuses on the treatment 
of infections in the United States. 

Results. Preferred and alternative suggested treatment approaches are provided with accompanying rationales, assuming the 
causative organism has been identified and antibiotic susceptibility results are known. Approaches to empiric treatment, 
transitioning to oral therapy, duration of therapy, and other management considerations are also discussed briefly. Suggested 
approaches apply for both adult and pediatric populations, although suggested antibiotic dosages are provided only for adults. 

Conclusions. The field of antimicrobial-resistance is highly dynamic. Consultation with an infectious diseases specialist is 
recommended for the treatment of antimicrobial resistant infections. This document is current as of 31 December 2022 and 
will be updated periodically. The most current version of this document, including date of publication, is available at www. 
idsociety.org/practice-guideline/amr-guidance/. 

Keywords. ESBL; carbapenem-resistant Enterobacterales; Pseudomonas aeruginosa; CRAB; Stenotrophomonas maltophilia. 

INTRODUCTION 

Antimicrobial resistance (AMR) is a global crisis. Internationally, 
approximately 1.3 million deaths were estimated to be directly 
attributable to antimicrobial-resistant bacterial pathogens in 
2019 [1]. In the United States, antimicrobial-resistant patho-
gens caused more than 2.8 million infections and more than 
35 000 deaths annually from 2012 through 2017, according to 
the Centers for Disease Control and Prevention (CDC) 
Antibiotic Resistance Threats in the United States Report [2]. 

The Infectious Diseases Society of America (IDSA) identified 
the development and dissemination of clinical practice guide-
lines and other guidance documents as a top initiative in its 
2019 Strategic Plan [3]. IDSA acknowledged that the ability 
to address rapidly evolving topics such as AMR was limited 
by prolonged timelines needed to generate new or updated clin-
ical practice guidelines, which are based on systematic literature 
reviews and employ GRADE (Grading of Recommendations 
Assessment, Development, and Evaluation) methodology. 
Additionally, when clinical trial data and other robust studies 
are limited or not available, the development of clinical practice 
guidelines is challenging. As an alternative to practice guidelines, 
IDSA endorsed developing more narrowly focused guidance 
documents for the treatment of infections where data continue 
to rapidly evolve. Guidance documents are prepared by a small 
team of experts, who answer questions about treatment based 
on a comprehensive (but not necessarily systematic) review of 
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Question 3.5: What are the Preferred Antibiotics for the Treatment of Infections Outside of the Urinary Tract Caused by CRE 
if KPC Production is Present? 
Suggested Approach
Meropenem-vaborbactam, ceftazidime-avibactam, and imipenem- cilastatin-relebactam are preferred treatment options for 
KPC-producing infections. Cefiderocol is an alternative option. 

Question 3.8: What Is the Likelihood of the Emergence of Resistance of CRE Isolates to the Newer β-Lactam Agents When
Used to Treat CRE Infections? 
Suggested Approach
The emergence of resistance is a concern with all β-lactams used to treat CRE infections. Available data suggest the fre-
quency may be highest for ceftazidime-avibactam. 

Tamma et al. Clinical Infectious Diseases 2023



CAS CLINIQUE 4



• Pierre 19 ans

• Admission en réanimation pour choc septique avec défaillance multi-viscérale dans un contexte d’aplasie 

fébrile / LAL multiréfractaire à J15 d’une injection de CAR-T cells

• A l’examen : patient marbré, fébrile, hypotendu

• Point d’appel: petite ulcération anale, cathéter tunnelisé

• Le patient est intubé ventilé, épuré, nécessite des amines à fortes doses*

• Plusieurs lignes d’antibiothérapie préalables anti Pseudomonas

• Vous modifiez son antibiothérapie par MEROPENEME, DAPTOMYCINE, AMIKACINE

• Les hémocultures sont positives à Pseudomonas



Quelle antibiothérapie ?  



Impact de la résistance sur la mortalité  
2021



Pseudomonas: épidémiologie  

Unité de soins dans lesquelles les souches de 
Pseudomonas ont été isolées en 2022

Nature des prélèvements dans lesquels les souches 
de Pseudomonas ont été isolées en 2022

Principales carbapénémases identifiées chez 
Pseudomonas aeruginosa sur la période 2018-2022



Pseudomonas aeruginosa: résistance 

§ Principal mécanisme de R = altération de la porine OprD
§ 19% des souches produisaient une carbapénèmase



Facteurs de risque de DTR-PA 

• Hospitalisation en réanimation

• Comorbidités : immunodépression, neutropénie, cancer , maladie pulmonaire chronique

• Traitement avec β-lactamines anti-pyocyanique < 3 mois 

• Prévalence locale > 5-20%
Bassetti, Curr Opin Infect Dis 2018



Paul et al , 2022
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Mono ou bithérapie 



Mono ou bithérapie: en empirique?  

Etude rétrospective de cohorte américaine

-Inclusion : 6 ans: 1997-2002

-305 patients ayant une bactériémie à P. aeruginosa

-Mortalité hospitalière 21%

-Mortalité plus élevée en cas d’antibiothérapie initiale inadaptée : 30,7% vs 17,8%, p=0,018

-Antibiothérapie adaptée plus fréquente en cas de bithérapie que monothérapie: 79,4% vs 65,5%; p=0,011

2005



Mono ou bithérapie: après documentation?  

Etude rétrospective 
-115 bactériémies à Pseudomonas aeruginosa
-Période d’inclusion: 1988-1998
-Résultats:
Amélioration 
ü Survie à J30 si ATB adéquat vs inadéquat
ü Bithérapie initiale vs monothérapie adaptée
ü Après obtention de l’antibiogramme (J3-J5): pas 

d’avantage à la bithérapie

2003



Mono ou bithérapie: après documentation?  

Pas toujours possible ! 



Quand faire une bithérapie?  

• En traitement probabiliste

• En traitement documenté

ü terrains particuliers

ü choc septique

ü foyer non accessible au drainage ou éviction de la source 

ü matériel étranger, biofilm

ü CMI élévées , inoculum important



Dose d’anti-infectieux 

Tamma et al , 2022



2024



2024



Yassin et al, CID 2023




