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Antibiotic resistance can be conferred through 

three main mechanisms, i.e., control of 

antibiotic transportation through membranes 

(reduction of porin permeability or increased 

efflux), modification of antibiotic targets, and 

enzymatic inactivation of the antibiotics. 

A = aminoglycosides; B = betalactams; C = chloramphenicol; F = fosfomycin; L = lincosamides; M = 

macrolides; MATE = multidrug and toxic compound extrusion; MFS = major facilitator superfamily; O = 

oxazolidinones; P = polymyxins; PBP = penicillin binding protein; Q = fluoroquinolones; R = rifamycins; 

RND = resistance-nodulation-division; S = diaminopyrimidines and sulfonamides; SMR = small 
multidrug resistance family; T = tetracyclines.





Differentiating Acinetobacter baumannii complex 
(ABC) infection from colonization remains difficult 
and further complicated in polymicrobial 
infections.

Considering a higher mortality of A. 

baumannii infections compared to other 

pathogens mortality of polymicrobial ABC 

infections should be similar to that of 

monomicrobial ABC infections or higher. 

However, our meta-analysis showed a 

lower 28/30-day mortality in polymicrobial 

ABC infections. 

This supports the hypothesis that co-

pathogens, which are usually more 

susceptible and more likely to be covered 

with effective antimicrobials, may 

represent the true pathogen in some 

polymicrobial ABC infections, with ABC 
being a bystander









ESCMID Guidelines 1 IDSA Guidance 2

Sulbactam S (MIC ≤ 8/4) → 
Ampicillina/sulbactam

Sulbactam R (MIC > 8/4) → 
Polimixine o Tigeciclina ad alte dosi

Ampicillina/Sulbactam ad alte dosi*
in combinazione con Tigeciclina o 
Colistina

Raccomandazione contro l’utilizzo di Cefiderocol *6 – 9 grammi/die di sulbactam

Cefiderocol solo se non ci sono alternative e, 
comunque, in regimi di combinazione

Carbapenem-Resistant Acinetobacter baumannii

1 European Society of Clinical Microbiology and Infectious Diseases (ESCMID) guidelines for the treatment of infections caused by multidrug-resistant Gram-
negative bacilli (endorsed by European society of intensive care medicine), Paul M. et al, Clinical Microbiology and Infection 28 (2022) 521e547

2 Infectious Diseases Society of America 2023 Guidance on the Treatment of Antimicrobial Resistant Gram-Negative Infections, Tamma P. et al., Clinical Infectious 
Diseases 2023



• Cefiderocol had similar clinical and 
microbiological efficacy to best available 
therapy in this heterogeneous patient 
population with infections caused by CR 
Gram-neg. bacteria. 

• Numerically more deaths occurred in the 
cefiderocol group, primarily in the 
patient subset with Acinetobacter spp 
infections. 



Carbapenem-Resistant Acinetobacter baumannii

NO regimi di combinazione Meropenem/Polimixine

Per infezioni severe, combinazione di DUE antibiotici attivi in vitro
(polimixine, tigeciclina, ampicillina/sulbactam, aminoglicosidi)

Se Meropenem mostra MIC <8 mg/L, si può tentare regime di 
combinazione utilizzandolo ad alte dosi in infusione prolungata 



Carbapenem-Resistant Acinetobacter baumannii

Vengono posti tutti i dubbi della “pratica clinica”: 

Acinetobacter baumannii colonizzante o patogeno?

Acinetobacter CR ha già acquisito anche altre forme di 
resistenza (OXA-23, MBL, mutazioni a carico di PBPs, 
aminoglycoside modifying enzymes, mutazioni 
cromosomiche ai fluorchinoloni)

Non esiste un vero “standard of care” con cui 
confrontarsi



Carbapenem-Resistant Acinetobacter baumannii

Usare Ampicillina/Sulbactam indipendentemente 
dall’antibiogramma

Minociclina (400 mg/die, anche se PD suggerisce 700 
mg/die) meglio di Tigeciclina 

Cefiderocol come “ultima spiaggia” e solo in terapia di 
combinazione

NO associazione con antibiotici nebulizzati 





Clinical efficacy 

(trials or real life)

EFFICACY



Overall, CRAB active iv regimens were 

colistin-based in 50 patients and cefiderocol-

based in 40 patients, both always combined 
with inhaled colistin

VAP



121 patients were enrolled, 55 were treated with 

cefiderocol- and 66 with non-cefiderocol-containing 

regimens.

Statistically significant difference in 28-day mortality was 

found between cefiderocol- and non-cefiderocol-
containing regimens groups (44% versus 67%, P = 0.011). 

VAP



BSI

Overall 118 patients were enrolled, 75 (63%) and 43 (37%) 
treated with colistin- and cefiderocol-based regimens.

The 30-day all-cause mortality was 52%, significantly 
lower in the cefiderocol group (40% vs 59%, p = 0.045).



79 (63.7%) patients had a BSI, 35 (28.5%) a 

ventilator-associated pneumonia and 10 (8.1%) 
other infections.



Cefiderocol was administered to 42 patients and as 

monotherapy in all cases.

The remaining patients received colistin, mostly (82%) 
administered as combination therapy.

All-cause 28 day mortality rate was 57%, without differences between groups 

(cefiderocol 55% versus colistin 58%). 

In multivariable analysis, the independent risk factor for mortality was SOFA score 

(HR 1.24, 95% CI 1.15–1.38, P,0.001). 

Cefiderocol was associated with a non-significant lower mortality risk (HR 0.64, 
95% CI 0.38–1.08, P=0.10).



Despite use in complex patients with limited treatment 

options and high septic shock/COVID-19 rates, cefiderocol

treatment was associated with an overall clinical success 
rate of 53%. 



Cefiderocol, when given as 2 g q8h and 2 g q6h, attained 

CSF concentrations that exceeded the organism-specific 

MIC and the CLSI susceptible breakpoint (≤4 mg/L) for 
100% of the dosing interval. 



Carbapenem-Resistant Acinetobacter baumannii

Cefiderocol?

In monoterapia o in combinazione?

Se in combinazione, con quale antibiotico?

Penetrazione a livello polmonare?

Relativamente rapida insorgenza di resistenze?



Cefiderocol was non-

inferior to high-dose,

extended-infusion

meropenem in terms of all-

cause mortality on day 14

in patients with Gram-

negative nosocomial

pneumonia, with similar

tolerability



28 Acinetobacter spp. NON sensibili a Cefiderocol (PER produttori e NDM)

Hanno mostrato effetto sinergico nei confronti dei ceppi non-NDM: 

Cefiderocol + Ceftazidime/Avibactam 

Cefiderocol + Ceftolozane/Tazobactam

Cefiderocol + Meropenem









Evaluate the in vivo efficacy and resistance prevention of 

cefiderocol in combination with ceftazidime/avibactam, 

ampicillin/sulbactam and meropenem using human-
simulated regimens (HSR) in the murine infection model. 

Against cefiderocol-non-susceptible isolates, 

cefiderocol + ceftazidime/avibactam or ampicillin/ 

sulbactam HSR produced in vivo kill against all 12 
cefiderocol-non-susceptible isolates



farmaco non ancora valutato ai fini 

della rimborsabilità (definita dall'AIFA 

come classe Cnn, cioè classe C non 
negoziata)



• Durlobactam is a new member of the 

diazabicyclooctane class of β-lactamase inhibitors with 

broad spectrum activity against Ambler class A, C, and 

D serine b-lactamases.

• Sulbactam is a first generation β-lactamase inhibitor 

with activity limited to a subset of class A enzymes that 

also has direct-acting antibacterial activity against 

Acinetobacter spp. 

• The latter feature is due to sulbactam’s ability to inhibit 

certain penicillin-binding proteins, essential enzymes 

involved in bacterial cell wall synthesis in this pathogen.

• Because sulbactam is also susceptible to cleavage by 

numerous b-lactamases, its clinical utility for the 

treatment of contemporary Acinetobacter infections is 

quite limited. However, when combined with 

durlobactam, the activity of sulbactam is effectively 

restored against these notoriously multidrug-resistant 
strains.

Sulbactam ha capacità battericide nei confronti di 
Acinetobacter spp. in quanto inibisce le PBPs, ma 
viene degradato dalle più comuni β-lattamasi. 

Durlobactam ha un ampio spettro d’azione nei 
confronti delle β-lattamasi appartenenti alle classi A, 
C e D di Amber, incluse le OXA normalmente 
espresse da ABC resistenti ai carbapenemi. E’ quindi 
in grado di ristabilire l’attività di Sulbactam nei 
confronti di ABC.  



When combined with sulbactam, 

durlobactam effectively restores the 

susceptibility of resistant isolates 
through β-lactamase inhibition 



181 patients were randomly assigned to sulbactam–durlobactam or colistin (176 hospital-acquired bacterial pneumonia, 
ventilator-associated bacterial pneumonia, or ventilated pneumonia; and five bloodstream infections)

28-day all-cause mortality was 12 (19%) of 63 in the sulbactam–durlobactam group and 20 (32%) of 62 in the colistin 
group.

Incidence of nephrotoxicity was significantly (p<0·001) lower with sulbactam–durlobactam than colistin.



Entrambi i farmaci vengono utilizzati in associazione a 
Imipenem-cilastatina come terapia di background





Due to the concomitant dosing of cefiderocol, it is impossible to 

know which agent was the primary driver of microbial 

eradication; however, it is possible that durlobactam, in addition 

to providing protection to sulbactam, was also able to enhance 
the activity of cefiderocol



This case describes successful treatment of refractory CRAB meningitis with 

the administration of sulbactam-durlobactam and meropenem and highlights the 

need to be cognizant of the paradoxical effect that can be observed with broth 
microdilution testing of CRAB isolates with cefiderocol. 

We report the case of a 42-year-old woman with CRAB meningitis who 

experienced persistently positive cerebrospinal fluid (CSF) cultures for 13 days 

despite treatment with high-dose ampicillin-sulbactam and cefiderocol. 

On day 13, she was transitioned to sulbactam-durlobactam and meropenem; 4 

subsequent CSF cultures remained negative. After 14 days of sulbactam-
durlobactam, she was cured of infection. 






