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ABSTRACT Cefiderocol (S-649266) is a novel siderophore cephalosporin with potent
in vitro activity against clinically encountered multidrug-resistant (MDR) Gram-
negative isolates; however, its spectrum of antibacterial activity against these difficult-
to-treat isolates remains to be fully explored in vivo. Here, we evaluated the efficacy
of cefiderocol humanized exposures in a neutropenic murine thigh model to sup-
port a suitable MIC breakpoint. Furthermore, we compared cefiderocol’s efficacy with
humanized exposures of meropenem and cefepime against a subset of these pheno-
typically diverse isolates. Ninety-five Gram-negative isolates were studied. Efficacy
was determined as the change in log10 CFU at 24 h compared with 0-h controls.
Bacterial stasis or �1 log reduction in 67 isolates with MICs of �4 �g/ml was noted
in 77, 88, and 85% of Enterobacteriaceae, Acinetobacter baumannii, and Pseudomonas
aeruginosa, respectively. For isolates with MICs of �8 �g/ml, bacterial stasis or �1
log10 reduction was observed in only 2 of 28 (8 Enterobacteriaceae, 19 A. baumannii,
and 1 P. aeruginosa) strains. Against highly resistant meropenem and cefepime or-
ganisms, cefiderocol maintained its in vivo efficacy. Overall, humanized exposures of
cefiderocol produced similar reductions in bacterial density for organisms with MICs
of �4 �g/ml, whereas isolates with MICs of �8 �g/ml generally displayed bacterial
growth in the presence of the compound. Data derived in the current study will as-
sist with the delineation of MIC susceptibility breakpoints for cefiderocol against
these important nosocomial Gram-negative pathogens; however, additional clinical
data are required to substantiate these observations.
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The field of infectious diseases is constantly challenged by the continuous rise of
antimicrobial resistance in Gram-negative bacteria (1). Innovative approaches for

the treatment of these pathogenic organisms are warranted, as effective antimicrobials
remain scarce. Enterobacteriaceae, especially Escherichia coli and Klebsiella pneumoniae,
are notorious for their resistance to third-generation cephalosporins, often attributed to
the production of extended-spectrum �-lactamases (ESBLs). Carbapenems, usually
reserved for difficult-to-treat pathogens, are not immune to these problematic en-
zymes, as exemplified by Acinetobacter baumannii producing carbapenemases, such as
OXA-type �-lactamases, and Pseudomonas aeruginosa producing metallo-�-lactamases
(MBLs) (2, 3). Furthermore, other resistance mechanisms, such as porin channel muta-
tions, efflux pumps, and, rarely, target site mutations, add to the complexity of
antimicrobial resistance.

As new resistance pathways emerge, novel therapies demonstrating unique mech-
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anisms to overcome resistance are needed. Historically, �-lactam–�-lactamase inhibi-
tors and carbapenems have been relied upon for combating �-lactamase-producing
organisms. However, a �-lactam–�-lactamase inhibitor or carbapenem that overcomes
ESBLs and carbapenemases, specifically MBLs, has yet to be developed, emphasizing
the need for antimicrobials that act in a manner unknown to these resistant isolates.
Cefiderocol (S-649266), a siderophore cephalosporin, is differentiated from other ceph-
alosporins via a catechol moiety at the third-position side chain. This unique structural
characteristic allows the agent to form a chelating complex with free iron, which is then
actively transported across the outer membrane into the cell via specialized iron
transporters (4).

Cefiderocol has demonstrated in vitro and in vivo activity against multidrug-resistant
(MDR) Gram-negative organisms, including those that produce MBLs, which are clas-
sified as class B �-lactamases (5–9). However, cefiderocol’s spectrum of antibacterial
activity against a multitude of clinically encountered MDR Gram-negative isolates
remains to be fully explored. Thus, the purpose of our study was to establish the
efficacy of simulated human exposures of cefiderocol against a wide variety of P.
aeruginosa, A. baumannii, and Enterobacteriaceae isolates displaying MICs that span the
current distribution of clinical isolates to identify a potential MIC breakpoint. Further-
more, we sought to define cefiderocol’s potential clinical role by comparing the
efficacies of humanized regimens of cefiderocol, cefepime, and meropenem against a
subset of these Gram-negative isolates.

RESULTS
In vitro susceptibility. Cefiderocol MICs for the 95 isolates with adequate growth

in the in vivo bacterial-density studies ranged from 0.12 to �256 �g/ml (see the
supplemental material). The cefiderocol, cefepime, and meropenem MICs for the
subgroup of 15 isolates used in the comparator studies are shown in Table 1. Three of
the 15 isolates were susceptible to both meropenem and cefepime. All the remaining
isolates demonstrated in vitro resistance to one or both comparator agents.

Pharmacokinetics of cefiderocol, meropenem, and cefepime. The confirmatory
pharmacokinetic (PK) study of cefiderocol revealed that the delivered dosing regimen
provided a free-drug profile similar to that of the human regimen that was used in prior
studies (10, 11). Additional studies confirmed the adequacy of cefepime and mero-
penem in producing free-drug exposure profiles similar to that of humans. Compari-
sons of %f T�MIC values achieved with cefiderocol, cefepime, and meropenem at MICs
ranging between 4 and 256 �g/ml in both humans and mice receiving the humanized
regimens are presented in Table 2.

TABLE 1 MICs of cefiderocol and comparators (meropenem and cefepime) against a
collection of 15 P. aeruginosa, A. baumannii, and Enterobacteriaceae isolates

Isolate

MIC (�g/ml)

Meropenem Cefepime Cefiderocol

A. baumannii 154 64 64 0.12
E. coli 465 �0.06 �0.5 0.25
E. coli 463 �0.06 �0.5 0.5
K. pneumoniae 528 0.125 �0.5 0.5
P. aeruginosa 1559 32 128 0.5
P. aeruginosa 1560 8 32 0.5
P. aeruginosa 1567 16 128 0.5
A. baumannii 139 512 64 1
A. baumannii 141 64 64 1
E. coli 458 �0.5 512 1
A. baumannii 146 512 �512 2
K. pneumoniae 522 �512 �512 4
K. pneumoniae 539 �0.5 �512 4
K. pneumoniae 541 256 �512 4
K. pneumoniae 543 512 �512 8

Monogue et al. Antimicrobial Agents and Chemotherapy

November 2017 Volume 61 Issue 11 e01022-17 aac.asm.org 2

http://aac.asm.org


Bacterial-density studies. Of the 104 isolates studied, 95 isolates (21 P. aeruginosa,
35 A. baumannii, and 39 Enterobacteriaceae) demonstrated adequate growth (�1 log10

CFU at 24 h) in the neutropenic thigh infection model. P. aeruginosa JJ 5-35, responded
as previously observed, producing similar bacterial reductions of 2.56 � 0.40 log10 CFU
at 24 h with humanized cefiderocol exposures, confirming internal stability across all 10
in vivo runs. The results of the cefiderocol bacterial-density studies for each of the
isolates grouped by organism are presented in Fig. 1 to 3. Initial thigh bacterial
densities (0 h) ranged between 4.77 and 6.72 log10 CFU. Bacterial stasis or �1-log-unit
reduction in 48 isolates with MICs of �2 �g/ml was achieved in 82, 87, and 81% of
Enterobacteriaceae (17 strains), A. baumannii (15 strains), and P. aeruginosa (16 strains),
respectively. Bacterial stasis or �1 log10-unit reduction in 67 isolates with MICs of �4
�g/ml was noted in 77, 88, and 85% of Enterobacteriaceae (31 strains), A. baumannii (16
strains), and P. aeruginosa (20 strains), respectively. For isolates with MICs of �8 �g/ml,
bacterial stasis or �1-log-unit reduction was observed in only 2 of 28 strains (8

TABLE 2 Comparison of %f T�MIC values achieved with cefiderocol, meropenem, and
cefepime at each MIC in humans and in mice receiving humanized regimens

Drug Species

%f T>MIC for a MIC (�g/ml) of:

4 8 16 32 64 128 256

Cefiderocol Mouse 96 80 45 9 0 0 0
Humana 99 76 48 11 0 0 0

Meropenem Mouse 100 78 50 19 0 0 0
Humana,b 94 75 55 29 5 0 0

Cefepime Mouse 100 100 93 56 0 0 0
Humana,b 100 92 78 50 0 0 0

aHuman exposures modeled from 2-g q8h (3-h infusion) in healthy volunteers.
bHuman exposures modeled based on pharmacokinetics of ventilator-associated and hospital-acquired
pneumonia patients.

FIG 1 Mean absolute growth or reduction from the starting inoculum (log10 CFU � standard deviation [SD]) at 24 h by cefiderocol against Enterobacteriaceae
in the neutropenic murine thigh infection model. Each asterisk represents a repeat test of the isolate. All repeat data were averaged together. EC, E. coli; KP,
K. pneumoniae.
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Enterobacteriaceae, 19 A. baumannii, and 1 P. aeruginosa). Notably, 59% (13 of 22) of
isolates with cefiderocol MICs of �8 �g/ml displayed suppression of bacterial growth
compared with the control. Among the species, P. aeruginosa demonstrated the
greatest intragroup variability. Studies of several of these isolates were repeated to
confirm our findings, as indicated in Fig. 3.

Bacterial-density studies were repeated to reassess the efficacy of isolates with MICs
of �8 �g/ml that initially demonstrated growth in the presence of cefiderocol. The
results of these repeat bacterial density studies of 15 isolates were similar to the initial
findings, irrespective of bacterial growth or kill (data not shown). The postexposure
MICs were similar among these isolates, with the exception of A. baumannii 147, A.
baumannii 97, and K. pneumoniae 545, which demonstrated �2-fold dilution differ-
ences in MICs (postexposure MICs � 64 �g/ml) compared with preexposure values.

The bacterial-density studies using a subset of 15 isolates comparing cefiderocol,
meropenem, and cefepime activities are depicted in Fig. 4A to O. Cefiderocol was
efficacious against all 15 isolates, regardless of cefepime or meropenem resistance,
producing bacterial reductions from 0 h between 0.89 and 3.04 log10 CFU. Against
cefepime- and meropenem-susceptible isolates, cefiderocol treatment resulted in bac-
terial kills of 2.6 � 0.5 and 2.1 � 0.9 log10 CFU, respectively, similar to those of cefepime
(2.6 � 0.5 log10 CFU) and meropenem (2.2 � 0.6 log10 CFU). Against cefepime- and
meropenem-resistant isolates, cefiderocol produced a mean bacterial reduction of
1.5 � 0.4 log10 CFU at 24 h. Unexpectedly, cefepime displayed efficacy against
cefepime-resistant A. baumannii 146 (MIC � 512 �g/ml). Similarly, meropenem was
efficacious against meropenem-resistant isolates K. pneumoniae 541 (MIC � 256 �g/ml)
and K. pneumoniae 543 (MIC � 512 �g/ml). Importantly, the other 2 antimicrobials
behaved as expected based on their respective phenotypic profiles against these 3
isolates. Further investigation using Xpert Carba-R (Cepheid, Sunnyvale, CA) revealed
that K. pneumoniae 541 and K. pneumoniae 543 produced New Delhi metallo-beta-
lactamases (NDM).

FIG 2 Mean absolute growth or reduction from the starting inoculum (log10 CFU � SD) at 24 h by cefiderocol against A. baumannii in the neutropenic murine
thigh infection model. Each asterisk represents a repeat test of the isolate. All repeat data were averaged together. AB, A. baumannii.
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DISCUSSION

These studies were performed to evaluate the efficacy of humanized exposures of
cefiderocol over 24 h within the neutropenic murine thigh infection model against
Enterobacteriaceae, A. baumannii, and P. aeruginosa isolates with diverse phenotypic
profiles, as well as to further compare cefiderocol efficacy to those of meropenem and
cefepime in a select group of 15 isolates.

The cefiderocol MIC distribution for each species was selected to determine the
efficacy of cefiderocol against a broad range of exposures, with MICs higher than those
identified from previous surveillance studies of Gram-negative pathogens (6). While
isolates with cefiderocol MICs of �256 �g/ml were utilized in these studies, the MIC90s
of cefiderocol against nonfermentative Gram-negative and K. pneumoniae isolates have
been shown to be 0.5 �g/ml and 1 �g/ml, respectively (12). Importantly, the majority
of these isolates were MDR, similar to our study, including isolates expressing resistance
to agents that have become clinically available within the past several years (ceftolo-
zane/tazobactam and ceftazidime/avibactam) (12, 13).

The pharmacodynamic (PD) driver of efficacy for cefiderocol is %fT�MIC (8). Previ-
ous cefiderocol pharmacokinetic/pharmacodynamic studies have suggested a target of
approximately 75 to 90% %fT�MIC to achieve a 1-log10-unit reduction in bacterial
density (8, 14, 15). Our humanized pharmacokinetic data predict an %fT�MIC of 96.2%
in isolates with MICs of �4 �g/ml, suggesting that isolates with MICs of �4 �g/ml
would achieve adequate bacterial reduction in the presence of humanized cefiderocol
exposures. Of the 6 strains with MICs of 8 �g/ml, efficacy was observed in 50% of
strains. We were not able to do a more robust pharmacodynamic analysis of MICs of �8
�g/ml because the organisms do not exist at present despite interrogation of the
global surveillance programs under way.

Overall, the humanized 24-h exposures of cefiderocol produced similar reductions in
bacterial density for organisms with MICs of �4 �g/ml, whereas isolates with MICs of
�8 �g/ml displayed mixed results in the presence of the compound. Importantly, for

FIG 3 Mean absolute growth or reduction from the starting inoculum (log10 CFU � SD) at 24 h by cefiderocol against P. aeruginosa in the neutropenic murine
thigh infection model. Each asterisk represents a repeat test of the isolate. All repeat data were averaged together. PSA, P. aeruginosa.
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FIG 4 Mean absolute growth or reduction from the starting inoculum (log10 CFU � SD) at 24 h by cefiderocol, meropenem, and cefepime against
Enterobacteriaceae, A. baumannii, and P. aeruginosa.
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the isolates with cefiderocol MICs of �4 �g/ml lacking bacterial kill, bacterial growth
was suppressed compared with the 24-h control, although 2 strains of A. baumannii and
1 of K. pneumoniae demonstrated significant changes from preexposure MICs. Impor-
tantly, this change in the MIC was investigated in only 1 of 6 thighs. Recognizing that
adaptive resistance was observed with previous siderophore antibacterial agents,
investigations are under way to assess potential MIC changes over a 72-h period (16).

Against highly meropenem- and cefepime-resistant organisms, cefiderocol main-
tained its in vivo efficacy, while meropenem and cefepime treatment effects were
reflective of the corresponding MICs, with the exception of three isolates (K. pneu-
moniae 541, K. pneumoniae 543, and A. baumannii 146). The efficacy of meropenem
against 2 resistant isolates, K. pneumoniae 541 and K. pneumoniae 543, can be explained
by the presence of NDM, which has been previously associated with this in vitro-in vivo
discordance (17). While A. baumannii 146 was not demonstrated to produce IMP, VIM,
NDM, KPC, or OXA-48 enzymes, further genotypic profiling may assist in identifying the
cause of this discordance. Importantly, cefiderocol was effective in vivo against these
NDM-producing organisms, confirming previous in vitro findings (9). Overall, human-
ized cefiderocol exposures produced antibacterial efficacies similar to those of
cefepime and meropenem for susceptible pathogens while also displaying activity

FIG 4 (Continued)
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against Enterobacteriaceae, A. baumannii, and P. aeruginosa with phenotypic resistance
to cefepime or meropenem.

Cefiderocol displayed consistent in vivo activity against P. aeruginosa, A. baumannii,
and Enterobacteriaceae with MICs of �4 �g/ml, suggestive of a potential breakpoint.
Breakpoint determinations are regulated by the FDA and EUCAST. In particular, the
former relies on clinical trial experience where clinical and microbiological outcomes
are assessed for each species of pathogen identified. However, for new antibiotics that
address a high unmet medical need, streamlined clinical development programs have
limited clinical trial data, usually only a few hundred isolates. Approval for these
“limited-use” antibiotics relies more heavily on preclinical efficacy models and PK/PD
evaluations from patient PK data and modeling. One result of this limited data package
is the absence of interpretive criteria or breakpoints for highly drug-resistant organisms
that are not captured in clinical trials but for which both in vitro and in vivo preclinical
data provide evidence of efficacy. One question that needs to be addressed is whether
the MIC of the organism or the specific species can be integrated with other clinical
efficacy data to provide interpretive criteria for less common but highly resistant
pathogens.

In conclusion, we discovered that an MIC of �4 �g/ml for Gram-negative isolates
may be predictive of cefiderocol clinical efficacy, although human microbiological and
clinical outcomes are still necessary to support these findings. As the rate of multidrug
resistance continues to rise, our studies demonstrate the potential clinical utility of
cefiderocol.

MATERIALS AND METHODS
Antimicrobial test agents. Cefiderocol vials (lot 12M01; n � 30) were supplied by Shionogi & Co,.

Ltd., for in vivo testing. The vials were stored frozen at �80°C and were protected from light during
storage and throughout solution preparation and administration. The cefiderocol vials were reconsti-
tuted to a 49.9-mg/ml concentration with 10 ml of sterile 0.9% normal saline solution (Hospira, Inc., Lake
Forest, IL). Subsequent dilutions in sterile 0.9% normal saline solution were made to attain final
concentrations. Cefiderocol was administered by subcutaneous (s.c.) injections of 0.2 ml at specific
dosing intervals to create exposures equivalent to the 2-g every 8 h (q8h) (3-h infusion) dose being
evaluated clinically in humans (10, 11).

Commercially available cefepime (1 g; lot 106014C; Sagent Pharmaceuticals) and meropenem (500
mg; lot 0039D55; Fresenius Kabi USA LLC) vials were acquired from Cardinal Health, Inc. The cefepime
vials were reconstituted and diluted with 0.9% normal saline solution and administered as 0.2-ml s.c.
injections at a simulated human dose of 2 g q8h (3-h infusion) (18, 19). The meropenem vials were
reconstituted and diluted with 0.9% normal saline solution (Hospira, Inc., Lake Forest, IL) and adminis-
tered as 0.2-ml s.c. injections at a simulated human dose of 2 g q8h (3-h infusion) (20, 21).

Bacterial isolates. A total of 140 Gram-negative isolates comprising P. aeruginosa (23 isolates), A.
baumannii (74 isolates), and Enterobacteriaceae (43 isolates) with cefiderocol MICs ranging from low to
high (i.e., 0.12, 0.25, 0.5, 1, 2, 4, 8, 16, 32, 64, 128, and �256 �g/ml) were provided by the Shionogi & Co.,
Ltd., or IHMA, Inc., collection (13). The isolates were screened for MICs of cefiderocol in triplicate using
iron-depleted cation-adjusted Mueller-Hinton broth (ID-CAMHB) as recommended by CLSI for this class
of compounds (22). The model MIC was reported. From this collection, 15 isolates were additionally
screened for cefepime and meropenem MICs in triplicate using CLSI broth microdilution methods (22).

As an early initial assessment, postexposure MICs were determined by the same method described
above for isolates with preexposure cefiderocol MICs of �8 �g/ml that demonstrated bacterial growth
after cefiderocol exposure in the bacterial-density studies. Bacteria isolated from one thigh from each
group underwent MIC testing. A postexposure MIC value with �2-fold dilution difference from the
preexposure MIC value was considered a meaningful change. Selected isolates demonstrating in vitro-in
vivo discordance underwent further genotypic profiling via Xpert Carba-R to identify the presence of
carbapenemases (17).

Animal infection model. (i) Laboratory animals. Specific pathogen-free female ICR mice weighing
20 to 22 g were obtained from Envigo RMS, Inc. (Indianapolis, IN). The animals were allowed to acclimate
for a minimum of 48 h before commencement of experimentation and were provided food and water
ad libitum. The protocol was reviewed and approved by the Institutional Animal Care and Use Committee
at Hartford Hospital. The mice were rendered transiently neutropenic by injecting cyclophosphamide
intraperitoneally (i.p.) at a dose of 150 mg/kg of body weight 4 days before inoculation and 100 mg/kg
1 day before inoculation. In addition, uranyl nitrate at 5 mg/kg was administered 3 days prior to
inoculation to produce a controlled degree of renal impairment.

(ii) Neutropenic thigh infection model. All isolates were previously frozen at �80°C in skim milk
(BD BioSciences, Sparks, MD). Prior to mouse thigh inoculation, two transfers of the organism onto
trypticase soy agar plates with 5% sheep blood (TSA II; Becton, Dickinson & Co., Sparks, MD) were
performed, and the plates were incubated at 37°C for approximately 24 h. After an 18- to 24-h incubation
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of the second bacterial transfer, a bacterial suspension of approximately 107 CFU/ml was made for
inoculation. Final inoculum concentrations were confirmed by serial-dilution and plating techniques. The
thigh infection was produced by intramuscular injection of 0.1 ml of the inoculum into each thigh of the
mouse 2 h prior to the initiation of antimicrobial therapy.

(iii) Pharmacokinetic studies. Confirmatory pharmacokinetic studies for cefiderocol, cefepime, and
meropenem were carried out to ensure that the regimens utilized provided humanized exposures similar
to 2 g q8h (3-h infusion). Humanized regimens for cefepime and meropenem were simulated (Phoenix
version 6.3; Pharsight Corp., Mountain View, CA) to target %fT�MICs similar to those observed in patients
(19, 21). The humanized regimen for cefiderocol was simulated to have %fT�MICs similar to those
observed when 2 g q8h (3-h infusion) was administered to healthy volunteers (10, 11). For murine
regimens, correction for free-drug concentrations were incorporated into the calculation of simulated
regimens using protein binding values for cefepime, meropenem, and cefiderocol of 0%, 8%, and 31.6%,
respectively (10, 11, 18, 20). Infected animals received 0.2-ml s.c. injections as required based on the
dosing regimens. Groups of 6 mice were euthanized at predefined time points. Terminal blood samples
from CO2-asphyxiated mice were collected via cardiac puncture and placed in sodium heparin Vacutainer
tubes (BD, Franklin Lakes, NJ). Plasma was separated by centrifugation for 10 min at 4°C at 10,000 relative
centrifugal force before transfer into polypropylene tubes. The tubes were stored at �80°C until they
were analyzed. The plasma concentrations of cefiderocol were determined by Shionogi & Co. via a
validated liquid chromatography-tandem mass spectrometry (LC–MS-MS) method as follows. Samples
were deproteinated with a cefiderocol-d12 internal-standard working solution in 0.1% trifluoroacetic acid
(TFA) in methanol. For plasma calibration standards, appropriate concentrations of cefiderocol were
spiked into rat plasma to give eight standards from 0.1 to 200 �g/ml. Quality control (QC) samples were
prepared by spiking rat plasma with cefiderocol to achieve final concentrations of 0.3 (low QC), 4 (middle
QC), and 160 (high QC) �g/ml. The LC–MS-MS system was comprised of an LC-20A Shimadzu Corporation
high-performance liquid chromatography (HPLC) system in tandem with an A. baumannii Sciex API 5000
triple-quadrupole mass spectrometer in electrospray ionization mode. Chromatographic separation was
performed using Cadenza CD-C18 HT columns (3 �m; 2.0-mm inside diameter [i.d.] by 50 mm; Imtakt
Corporation) with a gradient using mobile phases of water/heptafluorobutyric acid (1,000:1 [vol/vol])
and acetonitrile/heptafluorobutyric acid (1,000:1 [vol/vol]) at a flow rate of 0.8 ml/min. Cefiderocol
concentrations were obtained using LC–MS-MS and by monitoring the product ion transitions of m/z
752.0 and m/z 285.0. The analysis run time was approximately 1.3 min. The assay was linear over a
range from 0.1 to 200 �g/ml (r2 � 0.999). The accuracy of variation for cefiderocol QC samples
ranged from 97.4 to 103.6%. The lower limit of quantification was 0.1 �g/ml. The concentrations of
cefepime (23) and meropenem (24) were analyzed by the Center for Anti-Infective Research and
Development, Hartford, CT.

(iv) Bacterial-density studies. The purpose of the bacterial-density studies was to assess the in vivo
activity of a simulated human regimen of cefiderocol against a collection of Gram-negative organisms
having a wide range of susceptibilities to cefiderocol. In total, 104 isolates (23 P. aeruginosa [MIC range,
0.25 to 8 �g/ml], 39 A. baumannii [MIC range, 0.12 to �256 �g/ml], and 42 Enterobacteriaceae [MIC range,
0.12 to �64 �g/ml]) were tested in the neutropenic model.

Mice were prepared and inoculated as previously described, and treatment was initiated 2 h later.
The humanized regimens were studied in groups of 3 mice over a 24-h treatment period. Control animals
received the diluent vehicle at the same volume, by the same route, and on the same schedule as the
most frequently dosed drug regimen. For each isolate tested, 3 untreated mice were used as 0-h controls
and 3 additional mice (receiving normal saline) as 24-h controls, and 3 treatment mice were utilized for
the cefiderocol dosing regimen, for a total of 9 mice needed for each isolate. A subgroup of isolates
demonstrating various resistance phenotypes underwent additional testing with meropenem and
cefepime (3 for cefepime and 3 for meropenem); therefore, 15 mice were needed for each of the
subgroup isolates. After the 24-h treatment period, all the animals were euthanized by CO2 asphyxiation,
followed by cervical dislocation. After sacrifice, the thighs were removed and individually homogenized
in normal saline. Serial dilutions were plated on an appropriate agar medium for CFU enumeration.
Reductions in CFU numbers at 24 h were evaluated for each isolate relative to the 0-h starting inoculum
to define the total reduction in log10 CFU per thigh achieved. P. aeruginosa JJ 5-35 (MIC � 0.25 �g/ml),
an isolate used in previous studies that defined cefiderocol activity with bacterial reductions of 2.71 �
0.10 log10 CFU at 24 h, was included in each run to internally validate the model (11). Experiments with
certain isolates were repeated in order to confirm questionable observations. Data from the repeat
experiments were combined with data from the original experiments, and log10 CFU values were
averaged. Isolates that failed to establish infection at 0 h or failed to grow over 24 h (�1 log10 CFU
growth) were excluded from the study. Antibacterial efficacy was defined as bacterial stasis or �1 log10

CFU reduction at 24 h compared with the 0-h control.

SUPPLEMENTAL MATERIAL

Supplemental material for this article may be found at https://doi.org/10.1128/AAC
.01022-17.

SUPPLEMENTAL FILE 1, PDF file, 0.1 MB.
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