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Cefiderocol

• injectable siderophore cephalosporin

• indicated for the treatment of infections due to aerobic gram-negative bacteria in 
adult patients with limited treatment options

• activity of cefiderocol occurs by inhibition of Gram-negative bacterial cell wall
synthesis by binding to penicillin binding proteins

• stable to hydrolysis by both serine- and metallo-β-lactamases from all four
Ambler classes

• in addition to entering the bacterial cell passively through outer membrane porin
channels, cefiderocol also binds to free ferric iron (Fe-III) via a catechol group and 
is actively taken up via iron transport proteins.
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Media and methods for cefiderocol testing
Unsolved warning on Sensititre BMD panel

• Cefiderocol MIC by broth microdilution on freeze dried panels from Thermofisher
- the manufacturer has issued a warning against all current batches of MH broth
when used together with any freeze dried Sensititre BMD panel.

• The following plates are listed as containing cefiderocol, MDRGNX2F, CAN2MSTF, 
GNARUM6F, 
THAMDR1F, CMP3QLN, DEURUB1, SWEEDL1, EUSHION8, FRCNRP4 and the 
manufacturer issues the following recommendation: "If you have bought any of these
lots, then please ignore results for Cefiderocol".

• EUCAST recommendation: If uncertain confirm directly with the manufacturer
(January, 2022). 

• There is as yet no news of a solution to the problem (November, 2023).

https://www.eucast.org/ast-of-bacteria/warnings



Media and methods for cefiderocol testing
Disk diffusion is the gold standard

• Laboratories are recommended to start testing cefiderocol with disk 
diffusion. 

• Disk diffusion, when correctly performed and calibrated using quality
material and recommended quality control guidelines, is predictive of 
susceptibility and resistance outside the ATU.

• Inside the ATU, and as long as there is no alternative method to resolve
interpretative uncertainties (eg MIC-testing in the routine laboratory or 
assistance from a reference laboratory), EUCAST recommends colleagues
to ignore the ATU and interpret using the zone diameter breakpoints
in the breakpoint table.

https://www.eucast.org/ast-of-bacteria/warnings
https://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Disk_test_documents/2022_manuals/Cefiderocol

_disk_diffusion_training.pdf



Media and methods for cefiderocol testing

• For cefiderocol, using a cross-over protocol, disks from three manufacturers
(Liofilchem, Mast and Oxoid) and Mueller-Hinton media from five manufacturers (BBL, 
bioMérieux, Bio-Rad, Liofilchem and Oxoid) were evaluated.

• If care is taken to ensure that the EUCAST QC criteria for the two strains, E. coli ATCC 
25922 and P. aeruginosa ATCC 27853, are met, i.e. with the mean of at least 5 repeated
tests is within +/-1 mm of the target values, disk diffusion using EUCAST breakpoints
performed well. 

• When the mean value was more than +/-1 mm from the target, an increasing proportion of 
results were erroneous. This was particularly problematic for Pseudomonas aeruginosa.

• Among the evaluated cefiderocol 30 µg disks (Liofilchem, Mast and Oxoid) and Muller-
Hinton agars (BBL, bioMérieux, Bio-Rad, Liofilchem and Oxoid), disks from Oxoid and 
MH agar from Bio-Rad produced larger than acceptable zone diameters for both QC 
strains and clinical isolates. Combining Oxoid disks with Bio-Rad MH agar 
increased the problem further.

https://www.eucast.org/ast-of-bacteria/warnings



Update correlation MIC-zone diameter 2024

https://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Disk_criteria/Validatio
n_2024/Enterobacterales_v_12.0_January_2024.pdf



2023 2024

ATU 18-22 ATU 21-23



2023 2024

ATU 14-22 ATU 20-21



Enterobacterales
Cefiderocol zone diameter and ATU revised

2023,  v. 13.1 2024,  v. 14.0



Pseudomonas aeruginosa
Cefiderocol ATU revised

2023,  v. 13.1 2024,  v. 14.0



Media and methods for cefiderocol testing
Guidance document on broth microdilution testing of cefiderocol

https://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Guidance_documents/Cefiderocol_MIC_testing_EUC
AST_guidance_document_January_2024.pdf



Media and methods for cefiderocol testing
Two MIC commercial products currently under investigation

• Essential agreement between 78.4% 
(Acinetobacter) and 91.7% (Enterobacterales)

• Categorical agreement between 89% 
(Acinetobacter) and 95% (non-fermenters)

Dortet et al. J Antimicrob Chemother 2023; Bianco et al. Eur J Clin Microbiol Infect Dis 2024; Kolesnik-Goldmann et al. 
Antibiotics 2024; Delgado-Valverde et al. Micr Spectr 2023; Jeannot et al. Microorganisms 2023

UMIC Cefiderocol



Media and methods for cefiderocol testing
Two commercial products currently under investigation

• ComASP

Bianco et al. Antibiotics 2023; Kolesnik-Goldmann et al. Antibiotics 2024; Jeannot et al. Microorganisms 2023

• Essential agreement between 81.4% 
(Acinetobacter) and 84% (all Gram-negatives)

• Categorical agreement between 88% 
(Acinetobacter) and 95.9% (Acinetobacter)



Fosfomycin iv

• organic phosphonate agent

• broad-spectrum agent which is particularly active against Escherichia coli and 
some other Enterobacterales. It also shows good activity against Staphylococcus
aureus, including methicillin resistant S. aureus and most coagulase-negative 
staphylococci.

• resistance rates in clinical isolates are still relatively low

• re-emerged as a valuable tool in the treatment of multi-drug resistant (MDR) and 
extensively drug-resistant (XDR) infections, because of its broad spectrum of 
antibacterial action and pharmacokinetic characteristics, frequently in 
combination with other active agents.



Enterobacterales
Fosfomycin iv breakpoint and zone diameter revised

2023,  v. 13.1



Enterobacterales
Fosfomycin iv breakpoint and zone diameter revised

2024,  v. 14.0

5/E: lack of clinical evidence to support 
breakpoints
6/E: susceptibility testing discouraged



Pseudomonas
Fosfomycin iv

2024,  v. 14.0

2023,  v. 13.1

3/E: susceptibility testing discouraged



Staphylococcus
Fosfomycin iv

2024,  v. 14.0

2023,  v. 13.1

3/E: susceptibility testing discouraged



MIC distribution and ECOFF



Monte Carlo simulations
Probability of target attainment

Based on low exposure Monte Carlo simulations, a PK/PD cut-off of 8 mg/l was determined for E. coli. 
For the other species, PK/PD cut-offs split the WT population even with high exposure



Clinical data
Fosfomycin iv

10.1093/cid/ciz181 

Kaye et al. Clin Inf Dis 2019, doi: 10.1093/cid/ciz181 



Clinical data
Fosfomycin iv

10.1093/cid/ciz181 

Kaye et al. Clin Inf Dis 2019, doi: 10.1093/cid/ciz181 



Clinical data
Fosfomycin iv

• Microbiological outcomes by 
pathogen and MIC from the ZEUS 
trial were kindly provided

• For E. coli, there were few study 
isolates with MICs above 2 mg/L. 

• For Klebsiella pneumoniae there
did not appear to be a relationship
between MIC and outcome.

10.1093/cid/ciz181 

Kaye et al. Clin Inf Dis 2019, doi: 10.1093/cid/ciz181 



Clinical data
Fosfomycin iv

Sojo-Dorado et al JAMA Network Open. 2022, doi:10.1001/jamanetworkopen.2021.37277 
( 



• The currently revised breakpoint of fosfomycin applies only to E. coli in infections
originating from the urinary tract and is 8 mg/L, which includes the entire wild type
population. The breakpoint is supported by PK/PD and clinical data. 

• No breakpoints have been determined for other species, as most of them are inherently
less susceptible and so have higher ECOFFs, have preclinical PK/PD targets which are not
attained, and because there is limited clinical data to support the use of the agent in 
monotherapy. 

• It has not been possible to assess the added value of fosfomycin in combination therapy 
so far, and available data show no evidence to suggest that MICs are predictive of clinical 
efficacy. Thus, EUCAST will not issue guidance on how susceptibility testing would add
value in the planning of combination therapy. 



By taking away the EUCAST breakpoints as well as the 

ECOFFs for P. aeruginosa and Enterococci, many clinicians

would no longer obtain important resistance information 

neccessary for definitive therapy or in order to get an overview

about the local resistance situation in the hospital. 

Fosfomycin, from a clinical point of view, is an 

important substance for the treatment of highly

resistant Enterobacteriaceae. Limiting the 

breakpoints to E. coli hugely limits our therapeutic

options in patients suffering from these bacteria. 

The proposed breakpoint limitations for Fosfomycin will

undoubtfully hamper its clinical usage, thus

propagating further over-consumption of reserve

antibiotics

From a pharmacological point of view, based on the PK / PD 

parameters of fosfomycin, the proposed regulations may

significantly adversely modify access to a significant

therapeutic option in numerous clinical situations where

fosfomycin in combination therapy is a salvage option. 

Therefore, I would like to ask you to pay attention to this

aspect during the work on modifying EUCAST. 

Absence of breakpoints for 

Enterobacterales (excluding E. coli), and 

Pseudomonas aeruginosa will definitely

lead to usage discontinuation of this
important antibiotic in clinical practice. 

A general disappointment that there are no 

bracketed breakpoints or ECOFFs

established for species other than E. coli. We

will await more MIC distribution and PKPD 

data and possible second consultation
(BSAC)Removing these data will force clinicians to not

require fosfomycin testing and, thus, this could not be 

used - even in combination therapy - in contrast with 

what is reported in literature 

such an implementation will lead to uncertainties as

to which alternatives should be used and how a safe 

management of many infections can be successfully

arranged. The concern that this will indirectly promote

the use of quinolones, which can have many
unfavorable consequences, is justified. 

The very fundamental changes proposed, in my humble

opinion, are not a consequence of new data; rather, they

are largely based on the lack of scientific studies that would

allow to define a sound scientific basis for the breakpoints. 

The EUCAST breakpoint tables are not an academic

exercise, but form the basis for microbiological reports and 

medical decisions. 

As this agent is useful in combination despite there being no 

breakpoints we would like to suggest adding a statement which

mitigates the possible discouragement in use caused by the lack of 

breakpoints. Suggest “Despite the limited breakpoints available

and poor predictive value in some species this agent is a useful

treatment in combination” 

Iam deeplyconcerned regarding the modified proposal on 

IV fosfomycin breakpoints. The lack of breakpoints besides

E. coli does not reflect published data and my experience

concerning the usage of IV fosfomycin as part of antibiotic

combination therapy regimens in difficult-to-treat infections. 

Therefore, I consider the new breakpoint table to be 

problematic with regards to daily clinical practice

There is a dilemma between lack of fosfomycin data 

according to EUCAST standards, which is focused on 

monotherapy, and the lack of an established methodology

to set breakpoints for substances primarily used in 

combination. Simply extinguishing established breakpoints

does not provide proper guidance to the clinician and the 
microbiologist how to deal with this situation. 



EUCAST response:

• There is insufficient evidence to state anything about MICs in relation 
to efficacy in combination therapy. 

• There is insufficient evidence to state whether AST is useful to guide 
combination therapy. 

• None of the recommendations pertain to the use of fosfomycin in 
combination therapy. It is not known whether MICs can predict efficacy in 
combination therapy. 

• None of these breakpoints contradict the usage of fosfomycin in 
combination therapy. These are guidelines for antimicrobial susceptibility
testing, not treatment recommendations. Nowhere is it stated that the 
use in combination therapy is questioned or discouraged. 



2023,  v. 13.1





1. ECOFF available, non wild-type -> discourage

2. ECOFF available, wild-type -> TABLE

3. ECOFF not available -> TABLE



The proposed values are based on (i) a compromise between current EUCAST susceptible (S or I) breakpoints for species
already in the tables, (ii) wild type distributions for microorganisms when available and (iii) the PK/PD breakpoint. 



the clinical relevance has been established and a decision to 
perform antimicrobial susceptibility testing (AST) is taken

determine the MIC using reference methods or validated
surrogate methods



Expert rules
News 2023

• Enterobacterales (Jan 2023)

• Enterococcus spp. (Jan 2023)

• Staphylococcus spp. (Feb 2023)

https://www.eucast.org/expert_rules_and_expected_phenotypes



Expert rules
January 2023

https://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Expert_Rules/2023/ExpertRules_V3.2_20230123_Enterobacterales.pdf

Enterobacterales

Enterococcus spp.

Staphylococcus spp.



Take-home messages

• Table 14.0 includes important changes that will affect the practice

• cefiderocol and fosfomycin iv

• PK/PD breakpoints removes

• There are changes in the breakpoint tables every year. Some may be difficult to 
understand or accept without having followed the development of and the 
consultations

• Expert rules did not change since 2023. 

• Both help to produce a clear antibiogram report for the clinicians

• More uniformity in warnings and notes?
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