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ABSTRACT

Infections by antibiotic-resistant microorganisms could be
considered a “stealth pandemic” that we fight daily in most
hospitals. Some estimates suggest that today 700,000 deaths
per year can be attributed to antimicrobial resistance. By the
year 2050, it is estimated that this will increase to ten million
deaths per year as a result of infections by multidrug-resistant
microorganisms. In this context, the availability of antimicrobi-
al therapy that is effective against these pathogens is essential
to be able to "save the lives" of our patients. Cefiderocol, a new
cephalosporin with a different mechanism of action, will be an
essential treatment in many infections caused by resistant aer-
obic gram-negative bacteria.

Cefiderocol has been used to treat patients with compli-
cated urinary tract infections (cUTI); hospital-acquired pneu-
monia (HAP), ventilator-associated pneumonia (VAP), health-
care-associated pneumonia (HAP); in patients with sepsis and
bacteremia, some without an identified primary focus of in-
fection.

Cefiderocol is indicated for the treatment of infections
caused by Gram-negative aerobes with limited therapeutic
options [1]. It has been used to treat patients with compli-
cated urinary tract infections; nosocomial pneumonia in the
non-ventilated and associated with mechanical ventilation,
healthcare associated pneumonia; in patients with bacteremia
and sepsis and in other infections as rescue therapy [2-19].

In the following, we will review the clinical experience in
the different types of infections in which it has been used.

Keywords: cefiderocol; complicated urinary tract infections; hospital-
acquired pneumonia; ventilator-associated pneumonia; healthcare-
associated pneumonia; sepsis; bacteremia

Correspondence:

Maria Carmen Farinas

Servicio de Enfermedades Infecciosas, Hospital Universitario Marqués de Valdecilla.
Universidad de Cantabria. Santander. Cantabria, Spain.

E-mail: mcarmen.farinas@scsalud.es

URINARY TRACT INFECTIONS

On November 14, 2019, the U.S. Food and Drug Adminis-
tration (FDA) approved cefiderocol, for the treatment of adults
with complicated urinary tract infections (cUTls), including
pyelonephritis caused by sensitive Gram-negative microorgan-
isms, who have limited or no alternative treatment options.
The approval was based on substantial preclinical and clinical
data, including in vitro and in vivo work, as well as pharma-
cokinetic and pharmacodynamic studies that established that
cefiderocol is an effective agent for the treatment of cUTIs [2].

One of the first clinical trials demonstrating the efficacy
of cefiderocol in complicated urinary tract infections was the
Phase 2 trial led by Portsmouth et al [3,4]. In this multicenter,
double-blind study, cefiderocol demonstrated in patients at
risk for multidrug-resistant Gram-negative infections (exclud-
ing those with known infection with carbapenemase-resistant
bacteria at enrolment) noninferiority to imipenem-cilastatin in
both microbiological eradication and clinical cure. A total of
448 patients were treated, 300 in the cefiderocol group and
148 in the imipenem-cilastatin group. The cUTI was caused by
Gram-negative uropathogens in 252 in the cefiderocol group
and 119 in the imipenem-cilastatin group, and 183 [73%)] of
the 252 patients in the cefiderocol group versus 65 [55%] of
119 in the imipenem-cilastatin group had clinical cure.

The CREDIBLE-CR clinical trial has recently been pub-
lished (5). This is a randomized, open-label, multicenter, par-
allel-group, pathogen-focused, descriptive, phase 3 study in
95 hospitals in North America, South America, Europe and
Asia. Patients =18 years admitted to hospital with nosoco-
mial pneumonia, bacteremia or sepsis, or cUTI, and evidence
of a carbapenem-resistant Gram-negative pathogen were
included. Of the 150 patients who received treatment 101
received cefiderocol (85 [85%)] received monotherapy) and
49 received best available therapy (30 [61%] received com-
bination therapy). The most frequent carbapenem-resistant
pathogens were Acinetobacter baumannii (in 54 patients
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[46%)]), Klebsiella pneumoniae (in 39 patients [33%]) and
Pseudomonas aeruginosa (in 22 patients [19%]). Cefiderocol
had similar clinical and microbiological efficacy to the best
available therapy. However, despite the similarities in clinical
and microbiological outcomes the all-cause mortality rate in
the cefiderocol group was higher than in the best available
therapy group, primarily in patients with Acinetobacter spp.
infections. It is unclear whether the difference in all-cause
mortality is a chance finding in this heterogeneous popula-
tion or truly reflects a deficit in the activity of cefiderocol.
There was no cefiderocol-related toxicity that could explain
the difference in all-cause mortality rates. Nevertheless, the
results of this study support cefiderocol as an option for the
treatment of carbapenem-resistant infections in patients
with limited treatment options.

HOSPITAL-ACQUIRED PNEUMONIA ASSOCIATED
OR NOT TO MECHANICAL VENTILATION OR
ASSOCIATED WITH HEALTH CARE

We are currently witnessing an increase in the incidence
of nosocomial pneumonia caused by multidrug-resistant
Gram-negative microorganisms. In addition to the results of
the CREDIBLE-CR trial [5] in patients with nosocomial pneu-
monia, the APEKS-NP study [6] was conducted to compare
the efficacy and safety of cefiderocol versus high doses of
meropenem in prolonged infusion in adults with nosocomial
pneumonia. A randomized, double-blind, parallel-group, phase
3, noninferiority trial at 76 centers in 17 countries in Asia, Eu-
rope, and the United States. Adults aged 18 years and older
with hospital-acquired, mechanical ventilation-associated or
healthcare-associated Gram-negative bacterial pneumonia
were included.

The study concluded that treatment with cefiderocol was
noninferior to treatment with prolonged infusion high-dose
meropenem in terms of 14-day all-cause mortality. The results
suggest that cefiderocol is a potential option for the treat-
ment of patients with nosocomial pneumonia, including those
caused by multidrug-resistant Gram-negative bacteria.

Other clinical cases of patients with pneumonia treated
with cefiderocol have been published, such as that of Trecar-
ichi et al [7] in which they describe the cure of an adult male
patient with severe HIN1 influenza complicated with ventila-
tor-associated pneumonia and bacteremia caused by carbap-
enemase-producing K. pneumoniae (KPC-Kp).

Recently, Falcone et al [8] described their experience of
cefiderocol in the treatment of 10 patients admitted to the
Intensive Care Unit with bacteremia or ventilator-associated
pneumonia caused by carbapenem-resistant A. baumannii,
Stenotrophomonas maltophilia or New Delhi metallopro-
teinase-producing K. pneumoniae who received cefiderocol.
All strains had a minimum inhibitory concentration <2 mg/L.
Clinical success and 30-day survival rates were 70% and 90%,
respectively. Two patients had microbiological failure.

BLOOD STREAM INFECTIONS AND SEPSIS

In addition to the cases of bacteremia patients included
in the CREDIBLE-CR trial [5], an in vitro study of 300 consec-
utive isolates of imipenem-resistant Pseudomonas aerugino-
sa (n=100), imipenem-resistant A. baumannii (n=100), and S.
maltophilia (n=100), from patients with bacteremia treated at
the National Taiwan University Hospital, cefiderocol showed
more potent in vitro activity than ceftolozane/tazobactam and
ceftazidime/avibactam [9].

OTHER SERIOUS MULTIDRUG-RESISTANT GRAM-
NEGATIVE BACILLI INFECTIONS

Several clinical cases have been described in which cefi-
derocol has achieved clinical cure after use as a second or third
treatment option, mainly in the treatment of multidrug-resist-
ant Gram-negative bacilli.

Stevens et al [10] published a case of a 46-year-old man
who developed an extremely resistant intra-abdominal P.
aeruginosa infection, in which severe and life-threatening
toxicities to aminoglycoside and polymyxin antibiotics led to
the use of cefiderocol on compassionate use. The isolate was
sensitive to cefiderocol, and the patient was treated for 28
days, with clinical and radiographic resolution of his infection.

Treatment options for Achromobacter xylosoxidans are
very few. Warner et al (11) treated 8 cystic fibrosis patients
with A. xylosoxidans isolates with 12 cycles of cefiderocol and
observed a clinical response after 11/12 cycles of treatment.
However, there was a microbiological relapse, although with-
out emergence of resistance.

In immunosuppressed or critically ill patients, or in pa-
tients with post-surgical infections who have failed previous
regimens, cefiderocol-based combination therapies have been
used as "rescue” treatments. Bavaro et al [12] describe the evo-
lution of 13 patients treated from September 1, 2020 to March
31, 2021. Overall, 5/13 (38%) patients were classified as criti-
cally ill, due to pulmonary failure secondary to COVID-19; 4/13
(319%) patients had post-surgical infections and 4/13 (31%)
were patients with severe infections, immunocompromised af-
ter having received a solid organ transplant (2/4) or having a
hematologic malignancy (2/4). Overall, 10/13 infections were
caused by carbapenem-resistant A. baumannii, 1 by ceftazi-
dime/avibactam-resistant K. pneumoniae and 2 by extremely
resistant P. aeruginosa. Cefiderocol was associated with dif-
ferent accompanying drugs, in particular with high-dose fos-
fomycin and tigecycline and/or colistin. Microbiological eradi-
cation was achieved in all cases and the 30-day survival rate
was 10/13; 2 patients died of pulmonary failure due to SARS-
CoV-2, and 1 due to subsequent infections. No recurrent infec-
tions were recorded within 30 days of the end of treatment.

The same group [13] published a case of a 64-year-old
male patient with a recurrent neurosurgical site infection in
the right parietal bone due to extremely resistant P. aerugi-
nosa, who had failed previous treatment based on combined
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antimicrobial therapy plus surgical cleaning of the right pari-
etal bone and who presented clinical cure after treatment with
cefiderocol (6 g daily, divided into three doses, each admin-
istered as a three-hour infusion) plus fosfomycin (18 g daily,
divided into three doses). The patient presented clinical cure
after 14 days of treatment. He had no adverse effects to cefi-
derocol.

There are several reported cases of clinical cure of patients
with osteoarticular infections caused by multidrug-resistant
Gram-negative microorganisms treated with cefiderocol, sug-
gesting its penetration into bone tissue in sufficient concen-
trations when administered 2 g/3 times a day.

Alamarat et al [14] published the case of a 15-year-old
Nigerian adolescent with chronic osteomyelitis caused by an
extremely resistant P. aeruginosa strain carrying bla NDM-1
and an extended-spectrum -lactamase-producing K. pneu-
moniae strain. The patient developed neurologic side effects in
the form of paresthesias with polymyxin B and asymptomatic
elevation of transaminases with aztreonam (used in combina-
tion with ceftazidime-avibactam). Treatment with cefiderocol
for 14 weeks plus bone grafting resulted in cure of the patient
and prevented amputation.

Dagher et al [15] described the clinical cure of a patient
with extremely resistant A. baumannii osteomyelitis with res-
cue therapy with cefiderocol combined with surgical debride-
ment. The authors suggest that their case in addition to good
bone penetration highlights the improved side effect profile
of cefiderocol relative to alternative therapies for extremely
resistant A. baumannii, such as polymyxins, especially with re-
gard to nephrotoxicity.

Also in relation to osteoarticular infections, Simeone et al
(16) published a case of a 67-year-old man with a right knee
prosthetic joint infection caused by extremely drug-resistant
Enterobacter hormaechei. The resistance phenotype was due
to overproduction of intrinsic cephalosporinase (ACT-5) as-
sociated with the production of three acquired lactamases
(CTX-M-15, TEM-1B and OXA-1), and decreased membrane
permeability. He first received treatment with colistin-tigecy-
cline and due to adverse reactions to the drug, the treatment
was changed to cefiderocol for 12 weeks of antibiotic, with a
favorable evolution.

Other clinical cases described in which cefiderocol has
been successfully used as rescue treatment have been in a pa-
tient with left-sided endocarditis due to extremely resistant
P aeruginosa [17]; treatment of 2 patients with osteomyelitis
and 1 with pneumonia associated with mechanical ventilation
[18]; 1 patient with renal transplant [19]; 3 patients with os-
teomyelitis, bacteremia and septic thrombophlebitis respec-
tively due to extremely resistant A. baumannii [20].
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