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Host Status or CRAB?

It is challenging to determine if poor 
clinical outcomes are attributable to 
suboptimal antibiotic therapy or to 

underlying host factors 



Russo et al, Infection 2021



• Ventilator-associated pneumonia (VAP) caused by
carbapenem-resistant Acinetobacter baumannii
(CRAB) in patients hospitalized in intensive care
units (ICU) is an important and challenging
complication, including in COVID-19 patients

• Considering the poor lung penetration of most
antibiotics, the choice of the best antibiotic
regimen is still being debated 

Russo A. et al, Infectious Diseases and Therapy 2021



• Real-life experiences from case series including patients with CR-
GNB were not completely focused only on CRAB

• Thus, a gap between the results from the CREDIBLE-CR study and
real-world observations continues to exist and data on the
efficacy of cefiderocol in patients with CRAB infections are still
lacking, with there being few observations about patients with
VAP

• Moreover, data about the efficacy of cefiderocol are mandatory

Russo A. et al, Antimicrobial Agents and Chemotherapy 2018
Russo A. et al, Journal of Infection 2019
Russo A. et al, Infection 2022
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Biofilm and Gram-negative

Pybus et al, AAC 2021





MODERATE TO SEVERE INFECTIONS
Combination antibiotic therapy

Which ones?

Ampicillina/Sulbactam

Tetracycline  
(+ Minocycline)

Polymyxin B 

Cefiderocol

Extended-infusion Meropenem 

AVOID
Fosfomycin 

Rifampin

Meropenem + 
Polimyxyns 

witouth third 
agent

• The combination of ampicillin-sulbactam, meropenem, and 
polymyxin B remains a consideration (keeping in mind the 
potential for toxicities from two high-dose β-lactam agents).

• As previously stated, because of the increased risk of toxicities 
with multiple β-lactam agents, if high-dose ampicillin-sulbactam is 
administered, minocycline, tigecycline, or polymyxin B are 
preferred as additional agents to choose amongst. 

AVOID 
NEBULIZED 

ANTIBIOTICS



Efficacy and safety of high-dose ampicillin/sulbactam vs.
colistin as monotherapy for the treatment of multidrug
resistant Acinetobacter baumannii ventilator-associated
pneumonia. J Infect. 2008 Jun;56(6):432-6.

High-dose ampicillin-sulbactam as an alternative
treatment of late-onset VAP from multidrug-resistant
Acinetobacter baumannii.
Scand J Infect Dis. 2007;39:38-43.



MODERATE TO SEVERE INFECTIONS
Combination antibiotic therapy with at least 2 active agents is 

suggested fot the tratment of moderate to severe CRAB infection

Seven RCTs have investigated 
the role of combination 

therapy for CRAB infections

Only 1 of the 7 trials 
indicated a potential benefit 

with combination therapy 

• Lack of robust clinical data supporting the 
treatment of CRAB infections with any single 
agent demonstrating in vitro activity against 
CRAB

• High bacterial burdens

• Chronically and critically ill with potentially 
impaired immune systems

• Combination therapy increases the likelihood 
that at least 1 active agent is being 
administered.







Differences between CRAB treatment 
guidelines 

ESCMID guidelines IDSA guidance

Combination antibiotic regimen For severe and high-risk CRAB infection For moderate-severe CRAB infection

Ampicillin/sulbactam For patients with CRAB susceptible to sulbactam and HAP/VAP

(1 g sulbactam component q6h)

Back-bone treatment for all CRAB infection

(6-9 g sulbactam component daily)

Polymyxins Either colistin or polymyxin B:

for patients with CRAB resistant to sulbactam susceptible to polymyxins;

in combination with one other in-vitro active agent for severe, susceptible to 
polymyxins, CRAB infection

Polymyxin B in combination with at least one other agent for the treatment of CRAB 
infections

(Colistin only for CRAB UTIs)  

Tetracycline derivatives High-dose tigecycline: for patients with CRAB resistant to sulbactam susceptible to 
tigecycline;

in combination with one other in-vitro active agent for severe, susceptible to tigecycline, 
CRAB infection

High-dose minocycline (preferred option) or high-dose tigecycline in combination with 
at least one other agent for the treatment of CRAB infections

Cefiderocol Not recommended In combination with at least one other agent for the treatment of CRAB infections

Aminoglycosides In combination with one other in-vitro active agent for severe, susceptible to 
aminoglycosides, CRAB infection

Not recommended

Meropenem In combination with one other in-vitro active agent for severe CRAB infections with a 
meropenem MIC <8 mg/L

(2 g q8h over 3 hrs infusion)

Not recommended

Personal view
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Potential false susceptibility to colistin in approximately 50% 
of Acinetobacter baumannii strains using automated systems 
or an E-test.
Therefore, the very high rates of mortality observed in 
published studies might also be attributed to a reported false 
susceptibility to colistin in patients for whom physicians were 
confident in prescribing a colistin-based regimen?

EUCAST 2020

Colistin



Sacco et al, Antibiotics 2020

Colistin



Dickstein et al. CID 2018



What happened to Cefiderocol?



Numerically more deaths occurred in the cefiderocol group, primarily in the patient subset 
with Acinetobacter spp infections, particularly in patients with nosocomial pneumonia or 
bloodstream infection or sepsis with Acinetobacter spp at baseline.

For patients with Acinetobacter spp infections 
was observed, at baseline,  an increased rate of:

• moderate or severe renal dysfunction
• ICU at randomisation
• ongoing shock
• shock within 31 days before randomisation 

in the cefiderocol group than in the best available 
therapy group

Bassetti et al, LID 2021



Several aspects regarding the use of cefiderocol in patients with CRAB infections remain 
unresolved: 

 PK/PD characteristics in patients with renal impairment and in critically ill patients; 

 use of cefiderocol as monotherapy or in combination with other drugs; 

 penetration into the ELF and pulmonary concentrations in patients with VAP. 

Thus, consultation with an infectious diseases specialist should be recommended before its use.

In conclusion, despite low-quality of evidence, cefiderocol may be considered a promising 
therapeutic option for patients with CRAB in- fections. Further RCTs comparing 
cefiderocol-containing regimens vs. colistin-containing regimens are urgently warranted 
for an ap- propriate use of this new siderophore cephalosporin. 



A descriptive case series of PK/PD target attainment and microbiological 
outcome in critically ill patients with documented severe XDR Acinetobacter 

baumannii BSI and/or VAP treated with cefiderocol

fCmin/MIC ratio was defined as optimal if ≥ 4, quasi-
optimal if between 1 and 4, and suboptimal if <  1.

Gatti et al, JGAR 2021
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Dalfino et al, Antibiotics 2023
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 In un’ampia coorte di pazienti con VAP monomicrobica causata da CRAB, il fallimento clinico dopo la terapia 
mirata di prima linea ha coinvolto quasi il 40% dei pazienti ed è stato associato a tassi di mortalità in terapia 
intensiva a 14 e 28 giorni pari al 41% e al 71%. rispettivamente.

 I tassi di fallimento clinico sono stati pari al 48% nei pazienti che avevano ricevuto regimi a base di colistina e al 
25% in quelli trattati con regimi a base di cefiderocol 

 la terapia mirata tempestiva e i regimi di prima linea a base di cefiderocol hanno ridotto fortemente il rischio di 
fallimento

 quasi il 90% dei pazienti che hanno avuto una risoluzione dell’infezione hanno ricevuto agenti attivi CRAB entro 
24 ore dall’insorgenza della VAP e una terapia mirata tempestiva si è rivelata in grado di ridurre in modo 
indipendente il rischio di fallimento clinico del 60%.

 Il 58% dei pazienti è stato colonizzato da CRAB e, di conseguenza, sono state intraprese strategie terapeutiche 
empiriche guidate

 I tassi rilevanti di terapia attiva tempestiva, che hanno portato alla risoluzione della VAP, sono stati raggiunti 
grazie al contributo significativo della diagnostica molecolare rapida eseguita in pazienti ad alto rischio. Questa 
scoperta conferma il valore dei pannelli respiratori multiplex RT, che includono, oltre alla sospensione degli 
antibiotici, l’aiuto ai medici a indirizzare tempestivamente la terapia nei pazienti con VAP grave.

Dalfino et al, Antibiotics 2023
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Intravenous fosfomycin for treatment of severe infections caused by carbapenem-
resistant Acinetobacter baumannii: a multicenter clinical experience

Russo et al, submitted



Intravenous fosfomycin for treatment of severe infections caused by carbapenem-
resistant Acinetobacter baumannii: a multicenter clinical experience

Russo et al, submitted



Synergistic Activity of Cefiderocol in Combination 
withFosfomycin against CRAB

Palombo et al, Antibiotics 2023



Russo et al, IDT, 2020

Fosfomycin may be an effective adjunctive therapy for pneumonia caused by MDR/XDR A. baumannii 
strains, considering the synergistic effect of colistin and fosfomycin reported in in vitro studies. 

Fosfomycin achieves effective concentrations in infected lung tissue, and in association with colistin 
showed bactericidal and synergistic effects at 8 h, reducing the bacterial load in the lungs at 48 h as 
recently showed in clinical studies

A combination regimen containing fosfomycin showed significantly better microbiologic responses 
with trends toward more favorable treatment outcomes and lower mortality



In vitro activity of sulbactam/durlobactam against global 
isolates of carbapenem-resistant Acinetobacter baumannii

Seifert et al, JAC 2020



The aim of this study was to evaluate the impact of 
cefiderocol-containing regimens compared to 
colistin-containing regimens on the outcome of 
patients with VAP and concomitant bloodstream 
infection (BSI) caused by CRAB infection in COVID-19 
patients

Russo et al, IJAA 2023



• During the study period, 73 patients who developed VAP and concomitant positive blood cultures
caused by CRAB were enrolled in the COVID-ICU. Of these patients, 67 (91.7%) developed septic
shock, 42 (57.5%) died at 14 days and 59 (80.8%) died at 30 days. All Acinetobacter baumannii
strains were classified as XDR or PDR.

• Overall, 54 (74%) patients were treated using a colistin-containing regimen: 12 (22.2%) patients
with colistin monotherapy, 12 (22.2%) with colistin plus meropenem plus tigecycline, and 9
(16.6%) with colistin plus meropenem.

• Nineteen (26%) patients were treated with a cefiderocol-containing regimen: no patients were
treated with cefiderocol as monotherapy, six (31.5%) with cefiderocol plus fosfomycin, three
(15.8%) with cefiderocol plus fosfomycin plus tigecycline, and three (15.8%) with cefiderocol plus
meropenem plus fosfomycin plus tigecycline.

• Finally, 33 (45.2%) were treated with colistin aerosol as adjunctive therapy.

Russo et al, IJAA 2023



No differences were observed in relation to sex, age, comorbidities, septic shock or length of ICU stay. Patients
treated with colistin-containing regimens showed higher rates of 14-day (75.9% Vs 5.2%, p < 0.001) and 30-day
mortality (98.1% Vs 31.5%, p < 0.001) compared to patients in the cefiderocol group

Russo et al, IJAA 2023



Variables Adjusted-HR 

(95% CI)

p-value

COPD 1.4 (1.3-12.2) 0.022

Age 1.12 (1.01–1.1) 0.001

Cefiderocol-containing regimens (colistin-containing 
regimens as reference variable)

0.34 (0.18–0.56) < 0.001

Cefiderocol – fosfomycin 0.22 (0.1-0.55) < 0.001

Propensity score analysis

Cefiderocol-containing regimens (IPTW-adjusted) 0.44 (0.22–0.66) < 0.001

Cefiderocol – fosfomycin (IPTW-adjusted) 0.33 (0.12-0.54) < 0.001

COX regression analysis on risk factors associated with death at 30 days and propensity-score analysis 

Russo et al, IJAA 2023



Kaplan-Meier curves for 14- and 30-day survival in patients treated with cefiderocol-or colistin-containing regimens 

Russo et al, IJAA 2023



Standardized differences before and after propensity score matching

Russo et al, IJAA 2023



• An important strength of this study is that we considered only
patients who developed VAP with concomitant isolation of CRAB from
blood cultures.

• The diagnosis of VAP in COVID-19 patients can be challenging,
considering clinical and radiological findings in severe COVID-19 with
or without superinfection (including VAP).

• Moreover, the exact role of colonization of the lower respiratory tract
by CRAB is not well defined. The analysis of bacteremic VAP only can
therefore reduce this bias and makes this population more
homogenous, especially in patients affected by COVID-19.



DIPARTIMENTO DI 
AREA MEDICA

• This real-life clinical experience about the therapeutic approach in bacteremic VAP 
caused by CRAB provides useful suggestions for clinicians about the management 
of this difficult-to-treat infection

• VAP, especially in COVID-19 patients, represents a challenge for physicians, 
considering the high rates of septic shock and mortality associated with this 
infection

• Our data reveal the clinical features and usage outcomes of different antibiotic 
regimens in this infection setting, assigning a predominant role for cefiderocol and 
its possible use in combination with fosfomycin

• Further randomized clinical trials comparing different cefiderocol regimens with 
different dosages (i.e., septic patients) are necessary to confirm these 
observations



Precedente 
Isolamento 

CRAB :

Che ruolo?

Antibiotico

Biofilm e 
Microbioma 

 

Clinica:

Infezione 
clinicamente in 

atto

Multiplex PCR:

Infezione Vs 
Colonizzazione

4 punti critici

Personal view



Tamponi di sorveglianza per germi MDR 
Multiplex-PCR per agenti respiratori
Multiplex-PCR su emocolture

Source control                                     ✚                  CLINICA!!!
Terapia antibiotica empirica 
Terapia antibiotica mirata
                          



Unmeet needs

• What role for colonization?

• More clinical data about fosfomycin

• Cefiderocol in mono or combo?

• Increased dosage of cefiderocol in critically ill 
patients and continuous infusion? 

• What role for ampicillin-sulbactam?



Fattori predittivi di mortalità precoce e tardiva e valutazione 

dell’efficacia terapeutica in pazienti con batteriemia associata ad 

isolamento di Acinetobacter baumannii MDR

ITACA
(ITalian Advances on Carbapenem-resistant 

Acinetobacter)



Tipo di studio Studio osservazionale, prospettico, multicentrico

Disegno dello studio

Saranno arruolati prospetticamente i pazienti ospedalizzati 
che svilupperanno una infezione clinicamente significativa 
da A. baumannii MDR, con il riscontro di emocolture 
positive.

Obiettivi dello studio

Obiettivo primario: 
Analisi dei fattori clinici e terapeutici in grado di prevedere 
la mortalità a 30 giorni (tardiva) dallo sviluppo dell’infezione 
associata a batteriemia da A. baumannii MDR.
Obiettivi secondari: 
- Mortalità precoce a 14 giorni dallo sviluppo dell’infezione 
associata a batteriemia da A. baumannii MDR
- Mortalità a 14 e 30 giorni nei pazienti con shock settico
- Analisi genotipica dei ceppi di A. baumannii MDR
- Predittori di sviluppo di infezione da A. baumannii MDR
- Efficacia schemi di terapia antibiotica in terapia mirata



52 centri partecipanti 
in 14 regioni



Atena rivela Itaca ad Ulisse,
Giuseppe Bottani 1775,
Pavia, Pinacoteca Malaspina

https://it.m.wikipedia.org/wiki/Pavia
https://it.m.wikipedia.org/wiki/Pinacoteca_Malaspina
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