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Pas de conflit d’intérêt



Based on small clinical studies, international guidelines and expert 
recommendations suggest that 3GCs should be avoided as definitive 
therapy for infections caused by ESCPM group organisms. 

Michéa-Hamzehpour et al. Drugs (1988)

EUCAST

Clinical and Laboratory Standards Institute (CLSI) 

Acar J . Clin Infect Dis (1998)

Sanders et al. Clin Infect Dis (1996)

Mizhari et al. Int. J of Antimicrob. Agents (2020)



Groupe β-lactamase Enterobactérie

Groupe 0 Absence de β-lactamase Salmonella spp, Proteus mirabilis

Groupe 1 Céphalosporinase non exprimée E. coli, Shigella

Groupe 2 Pénicillinase chromosomique (Bas niveau) Klebsiella (sauf K. aerogenes ), C. koseri

Groupe 3 Céphalosporinase inductible (AmpC)

Enterobacter, Morganella, C. freundii, 

Hafnia alvei, Serratia, Providencia, 

K.aerogenes

Groupe 4 Pénicillinase + Céphalosporinase Yersinia, Serratia Fonticola

Groupe 5 Céfuroximase Proteus vulgaris, Proteus penneri
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Résistances naturelles des Entérobactéries



Ruppé et al. Annals Intens Care (2015) 



Boattini et al. Int. J Antimicr Agents (2024) 

44,8% 22,7%13,3%



Poignant et al. Antimicrobial Agents and Chemotherapy (2016)

2008 to 2010
1,209 ICU patients

Multivariate analysis: 
LOS was the main predictor of carriage 
acquisition after adjustment on 
antimicrobial exposure.

HLAC-PE infection occurred in 15% of 
carriers. 

Carriage and infection were associated 
with a marked increase in 
carbapenem consumption.



✓ Department of Medical Microbiology, Ruhr-
Universitat Bochum, Germany

✓ 237 Souches de :
E. cloacae, E. aerogenes, C. freundii, H. alvei, 
P. rettgeri, P. stuartii, S. marcescens, S. 
liquefaciens et M. morganii

✓ CTX-S (CMI 1mg/L  pour CTX et CAZ)

✓ Collectées entre Janvier 2016 et Juillet 2017 
✓ Examens microbiologiques de routine
✓ Culture sur une gélose contenant la CTX (8mg/L)
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% de Résistance par hyperexpression de l’AmpC

Kohlmann et al. JAC (2018)



Plasmid encoded AmpC

Inductible
Réversible

Non-inductible
Non-réversible

Non-inductible
Non-réversible

Chromosomal AmpC

Tebano et al. Pharmacy (2024)

Tamma et al. CID (2023)

<5% 20%



Tamma et al. CID (2023)
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C1G
Cephamycines

Piperacillin-Tazobactam
Ceftriaxone/Céfotaxime

Ceftazidime
Aztréonam

Imipénème Céfépime

TMP-SMX
Fluoroquinolones

Aminosides
Tetracyclines



Derrick et al. Antibiotics (2020)



Derrick et al. Antibiotics (2020)



Maillard et al. IJAA (2023)

n=51
8.8%

n=575



Maillard et al. CID (2024)

70.1%

29.9%



Petit et al. Crit Care (2024)

Prospective, Feb 20 – June 21
20 ICU (France)
Inclusion:
VAP due to wtAE
Adequate empirical AMT
PEP: TTT success at day 7
SEP: Recurrence of VAP, new 
AmpC-AE infection, C. difficile 
infection, MDRB, duration of 
MV, death at D28 and in hosp. 
mortality and LOS

PEP:
Definitive AMT was not associated with the 
primary outcome for PTZ and 3GCs 
categories compared to the control group, 
respectively
SEP:
✓ Vital status at day 28, ICU and hospital 

discharge were similar between the 3 
groups

✓ 3GCs was associated with recurrence, as 
well as high risk of AmpC overexpression 
AE species.



Petit et al. Crit. Care (2024)



Petit et al. Crit. Care (2024)



Mounier et al. AIC (2024)

Prospective, Sept 17 – Dec 20
4 ICU (APHP)
Inclusion: Documented wtAE
infection (MIC≤1µg/ml),
treated with β-lactams
Exclusion: Death within 48h
PEP: Prevalence of clinical
failure
SEP: Risk factors for clinical
failure & AmpC overproduction

PEP:
VAPs and K. aerogenes were independently 
associated with clinical failure. 

SEP:

Patients who received CTX had a 20% risk 
reduction of clinical failure relative to those 

who did not receive CTX (p = 0.007).



Mounier et al. AIC (2024)
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Mounier et al. AIC (2024)

4 (7,7%)                  41 (32,8%)          0,000





Smekal et al. Nature (2022)



En pratique

Sepsis

CTXPTZ FEP CARBA

CTX ? / FEP

CMI FEP

* Co-ESBL production

<4 µg/ml 4-8 µg/ml*

FEP CARBA

Evolution clinique favorable

CTX ?

AmpC-EB

Risque élevé

Risque faible

48 h

Enterobacter spp
K. aerogenes

C. freundii

S. marcescens
M. morganii

Providencia spp.

Tamma et al. CID (2023)



When treating infections with a high bacterial burden and limited 
source control (eg, endocarditis, CNS infections) caused by:

✓C. youngae, H. alvei, Y. enterocolitica 

or 
✓S. marcescens, M. morganii, or Providencia spp.

it is alternatively reasonable to consider treatment with cefepime 
instead of ceftriaxone, even if the organism tests susceptible to CTR.

Tamma et al. CID (2023)



Perspectives

✓Le risque exact de dérépression chez différentes espèces et avec 
différents ATB

✓L'efficacité clinique des 3GC et du PTZ, en fonction du contexte 
clinique et du pathogène responsable

✓La pertinence d’une désescalade lorsque le germe responsable est 
disponible et que le patient présente une amélioration clinique sous 
3GC

✓Le rôle de la désescalade vers les G3C (en particulier pour les 
traitements longs) lorsque le patient a déjà atteint la stabilité clinique 
et qu’il ne peut pas recevoir ses ATB par voie orale.

Tebano et al. Pharmacy (2024)



Merci
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