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Abstract

Introduction: A major public health problem is the emergence of anti-gram-negative antimicrobial resistance worldwide.

Cefiderocol is a new agent targeting Gram-negative bacteria, including strains with resistance to carbapenems.

Aim of the study: Analysis of the efficiency of cefiderocol in the treatment of infections caused by gram-negative

bacteria, the drug's mechanism of action and pharmacokinetics and pharmacodynamics of the drug.

Material and Methods: Search of the PubMed database using the following keywords: cefiderocol, resistance, gram

negative bacteria. Only full-length articles were taken into consideration.
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Results: The studies show that cefiderocol is active against Enterobacteriaceae, P. aeruginosa, B. cepacia and A.

baumannii and effective in the treatment of pneumonia in both non-ventilated and ventilated patients. Moreover, it has

been used in the treatment of sepsis as a rescue therapy.

Conclusion: Cefiderocol is an effective treatment for infections caused by gram-negative bacteria. However, more

research is needed to learn more about the use of this drug, side effects and resistance mechanisms.

Keywords: cefiderocol, resistance, gram negative bacteria

Introduction

A major public health problem is the emergence of anti-gram-negative antimicrobial resistance worldwide. Cefiderocol is

a new agent targeting Gram-negative bacteria, including strains with resistance to carbapenems [1].

Gram-negative bacteria resistant to carbapenems of clinical importance include, first of all, Pseudomonas aeruginosa,

Acinetobacter baumannii, Enterobacteriaceae [2]. Enterobacteriacae produce both B-lactamase and extended-spectrum

carbapenemase, while Pseudomonas and Acetinobacter produce carbapenemases [3]. Colistin and tigecycline are used as

first-line drugs in the treatment of infections caused by these pathogens, but their effectiveness is uncertain, even when

used in combination with other drugs. Recently, several new drugs with activity against certain carbapenem-resistant

pathogens have either been approved for clinical use or are in the final stages of research. These include meropenem-

vaborbactam, ceftazidime-avibactam, ceftolozane-tazobactam and cefiderocol [2].

Materials, Methods and Purpose:

The purpose of this article was to analyse the efficiency of cefiderocol in the treatment of infections caused by gram-

negative bacteria, the drug's mechanism of action and pharmacokinetics and pharmacodynamics of the drug. During the

search of the PubMed database the following keywords were used: cefiderocol, resistance, gram negative bacteria.

Only full-length articles were taken into consideration.

The mechanism of action

Cefiderocol is a new cephalosporin with siderophore properties in which the catechol side chain forms a chelated

complex with iron [2,4]. Siderophoris an iron chelating agent and facilitates the absorption of iron, which is needed for

the survival of the bacteria [5]. The siderophore group absorbs iron from the environment. A complex composed of

siderophore iron and of the antibiotic binds the iron transporter on the outside of the bacterial membrane and is actively
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transported inside. Thanks to this, it bypasses the defence systems of the microorganism. This action is referred to as the

"Trojan horse strategy" and uses an iron transporter to improve the penetration of the antibiotic [6].

Pharmacokinetics and pharmacodynamics of the drug

Structurally, cefiderocol is similar to cefepime and ceftazidime [1,7]. Cefiderocol is eliminated in 60-70% in the urine

unchanged, and no accumulation was observed in health patients after a 1-h infusion of 1000 mg [8,9]. The coefficiency

of variation in volume of distribution and clearance in subjects with normal renal function for cefiderocol Has been

reported as 15.8 (15%) L and 4.70 (27%) L/h. In addition, there is no proof of significant interactions of this new

cephalosporin with other medications [5]. The therapeutic dose of cefiderocol is 2g and is usually well tolerated in

patients. In addition, no side effects have been reported after the supratherapeutic dose of 4g. Additionally, cefiderocol

has no significant effect on ECG parameters, including the QT interval [10].

Studies using cefiderocol

Cefiderocol has been studied in 2 radomized trials. These were phase 3 studies and involved patients with cancer and

pneumonia in the second study. Mortality rates were similar with meropenem [11]. One study used cefiderocol to treat A.

baumanii infection. It showed that patients who received cefiderocol had a lower risk of 30-day mortality compared to

controls [12]. In another study, 65% of patients with nosocomial pneumonia, who were taking cefiderocol, achieved a

clinical improvement compared with 67% of those taking meropenem [13]. Cefiderocol was approved in 2019 by the

FDA for the treatment of infections caused by gram-negative bacteria, in particular complicated urinary tract infections

[14]. The 2021 IDSA guidelines recommend the use of cefiderocol for the treatment of pneumonia [15].

The use of cefiderocol

Cefiderocol is active against Enterobacteriaceae, P. aeruginosa, B. cepacia and A. baumannii [16]. In addition, it is active

in vitro against all classes of beta-lactamases that are produced by Gram-negative bacteria (classes A, B and D) [17]. It is

used to treat pneumonia [18] in both non-ventilated and ventilated patients. Additionally, cefiderocol is one of the

treatment options for ventilator-associated pneumonia [19]. Moreover, it has been used in the treatment of sepsis as a

rescue therapy and is used in patients with complications of urinary tract infections [20].

Table 1. Range of activity of individual drugs

Ceftolozane-tazobactam Pseudomonas aeruginosa, Enterobacteriaceae

Ceftazidime-avibactam Enterobacteriaceae, Pseudomonas aeruginosa,

Stenotrophomonas maltophilia

Cefiderocol Pseudomonas aeruginosa, Klebsiella pneumoniae,

Acinetobacter baumannii, Stenotrophomonas maltophilia

Source: Own study based on: [20–23].
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Discussion

Cefiderocol is a new cephalosporin that is active against carbamenem-resistant Gram-negative bacteria both in vivo and

in vitro. No clinically significant adverse effects have been reported in studies conducted with this drug. The impact of

cefiderocol on the iron economy is not yet well explained [24] however the mechanism of action of the drug provides its

high concentration in the blood. In addition, the mechanisms of resistance to this drug have not been thoroughly studied

[6].

Conclusion

Cefiderocol is an effective treatment for infections caused by gram-negative bacteria. It is necessary to optimize the use

of new antibiotics, guaranteeing patients the best treatment, while delaying the emergence of resistance to cefiderocol.

However, more research is needed to learn more about the use of this drug, side effects and resistance mechanisms.
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