Conclusions

. Cefiderocol in vitro activity (98.4% susceptible) was consistent against
various subsets, including against Enterobacterales carrying carbapenemase
genes other than bla,.., against which approved 3-lactam/f3-lactamase
Inhibitor combinations showed limited activity.

Figure 1. Cumulative
MIC distribution of
cefiderocol against
various subsets of
Enterobacterales
from the USA

In Vitro Activity of Cefiderocol and Comparator Agents Against
Molecularly Characterized Clinical Isolates of Enterobacterales
Causing Infections In United States Hospitals (2020-2021)

—@— Non-ESBL (n=4,424)
ESBL-AmpC (n=793)

—@— Carbapenem-susceptible (n=8,203)
Carbapenem-not susceptible (n=125)

- These data reinforce cefiderocol as an important option for the treatment
of serious infections caused by Enterobacterales and resistant subsets in
patients hospitalized in US medical centers.

Cumulative % inhibited

Acknowledgments

This research and poster presentation were sponsored by Shionogi & Co., LTD.

Screening of 3-lactamase genes

I ntrOd u Ctl O n . Selected isolates had total genomic DNA extracted by the fully automated

. Cefiderocol is approved by the US Food and Drug Administration (FDA) Thermo Scientific™ KingFisher™ Flex Magnetic Particle Processor (Cleveland,
for the treatment of complicated urinary tract infections, including OH, USA), which was used as input material for library construction.

pyelonephritis, as well as hospital-acquired bacterial pneumonia, and . DNA libraries were prepared using the Nextera™ library construction protocol
ventilator-associated bacterial pneumonia. (Ilumina, San Diego, CA, USA) following the manufacturer’s instructions and
were sequenced on MiSeq Sequencer platforms at JMI Laboratories.
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- This study comprised a collection of 8,328 Enterobacterales collected from
various clinical specimens from patients hospitalized in 32 medical centers
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software was applied to align the assembled sequences against a
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K. pneumoniae, and P. mirabilis isolates met the criteria for 3-lactamase
screening and carried ESBL and/or plasmid AmpC genes (Table 1).
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noted against carbapenem-susceptible AmpC producers, were 4- to 8-fold
lower than those values obtained against the CTX-M group (MIC;,
0.5/2 mg/L) (Table 1 and Figure 1).

. All antimicrobial agents tested against non-ESBL, carbapenem-susceptible
E. coli, K. pneumoniae, and P mirabilis isolates showed activity (=93.5%
susceptible), except for the fluoroquinolones (Table 2).

4 Includes 43 E. coli, 6 K. pneumoniae, and 2 P. mirabilis (carbapenem-susceptible) isolates that met the MIC criteria for B-lactamase screening and carried bla,y, blay,, Or bla.,, genes without other extended-spectrum B-lactamases.

¢ Includes 17 E. coli and 9 K. pneumoniae (carbapenem-susceptible) isolates that met the MIC criteria for -lactamase screening and carried multiple combinations of ESBL or ESBL and AmpC genes.

" Enterobacterales susceptible to carbapenems were defined as isolates with imipenem and/or meropenem MICs <1 mg/L while those Enterobacterales classified as not susceptible were those with imipenem (excluding P mirabilis, P penneri, and indole-positive Proteeae) and/or meropenem MICs >2 mg/L. C O n ta Ct
¢Includes the following genes: bla ., (7), bla,,. (1), and bla, ., (1).

h % of isolates inhibited at the FDA/CLSI breakpoint of <4 mg/L

in all 9 US Census Divisions during 2020-2021. Only consecutive isolates
(1 per patient infection episode) responsible for documented infections
according to local criteria were included.
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- Bacterial identification was confirmed by standard algorithms supported by
matrix-assisted laser desorption ionization-time of flight mass spectrometry

(Bruker Daltonics, Bremen, Germany). Table 2. Antimicrobial activity of cefiderocol tested against Enterobacterales and resistant subsets from the USA

MIC (mg/L)
90% Range

MIC (mg/L) CLSI®
90% Range %l

Antimicrobial agent Antimicrobial agent

Non-ESBL" (4,424)
Cefiderocol ©
Imipenem-relebactam©
Meropenem-vaborbactam
Ceftazidime-avibactam
Piperacillin-tazobactam
Aztreonam
Ceftriaxone
Ceftazidime
Cefepime
Meropenem
Imipenem
Ciprofloxacin
Levofloxacin
Amikacin
Gentamicin

ESBL-AmpCP® (793)
Cefiderocol ©
Imipenem-relebactam©
Meropenem-vaborbactam
Ceftazidime-avibactam
Piperacillin-tazobactam
Aztreonam
Ceftriaxone
Ceftazidime
Cefepime
Meropenem
Imipenem
Ciprofloxacin
Levofloxacin
Amikacin
Gentamicin

— |n contrast, cefiderocol, ceftazidime-avibactam, the carbapenems,
and the carbapenem combinations were active (=99.4% susceptible)
against carbapenem-susceptible, ESBL-AmpC E. coli, K. pneumoniae, and
P mirabilis producers.

. A total of 1.5% (125/8,328) of all Enterobacterales isolates were not
susceptible to imipenem and/or meropenem (Table 1).

Rodrigo E. Mendes, Ph.D.
JMI Laboratories

Susceptibility testing

Carbapenem-susceptible® (8,203)
Cefiderocol © 0.5
Imipenem-relebactam ¢ 0.5
Meropenem-vaborbactam 0.06
Ceftazidime-avibactam 0.25
Piperacillin-tazobactam 16
Aztreonam >16
Ceftriaxone >8
Ceftazidime 16
Cefepime 8
Meropenem 0.06
Imipenem 1
Ciprofloxacin >4
Levofloxacin 8
Amikacin 2 4
Gentamicin 0.5 2

Carbapenem-nonsusceptible® (125)
Cefiderocol © 0.5
Imipenem-relebactam ¢ 0.25
Meropenem-vaborbactam 0.12
Ceftazidime-avibactam 1
Piperacillin-tazobactam >128 >128
Aztreonam >16 >16
Ceftriaxone >8 >8
Ceftazidime >32 >32
Cefepime 32 >32
Meropenem >32
Imipenem >8
Ciprofloxacin >4
Levofloxacin >32
Amikacin 32 <0.25 to >32 82.4 10.4 7.2
Gentamicin >16 <0.12 to >16 63.2 12.8 24.0

@ Criteria as published by CLSI (2021) unless otherwise indicated; “—”, breakpoint not available.
> See footnotes on Table 1 for additional information.

¢ Using CLSI/FDA breakpoints for cefiderocol. Imipenem-relebactam breakpoints were applied to all organisms, including Morganella spp., Proteus spp., and
Providencia spp., where breakpoints are not available.

- |solates were tested for susceptibility by broth microdilution following the
Clinical and Laboratory Standards Institute (CLSI) MO7 (2018) guidelines.

- Frozen-form broth microdilution panels were manufactured by JMI
Laboratories (North Liberty, I1A, USA) and contained cation-adjusted Mueller-
Hinton broth for comparator agents.
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— Most isolates not susceptible to the carbapenems carried KPC (52.0%),
followed by MBL (7.2%) and OXA-48-like (4.8%).

— Cefiderocol inhibited at <4 mg/L (98.4% susceptible) all but 2 of the
Enterobacterales isolates not susceptible to carbapenems (Table 1).

- Cefiderocol (MIC;, o,, 0.5/4 mg/L; 98.4% susceptible) and ceftazidime-
avibactam (MIC;, oo, 1/8 mg/L; 91.2% susceptible) were the most active
agents against Enterobacterales not susceptible to carbapenems.

0.25/4 mg/L; 81.6% susceptible) and
0.12/8 mg/L; 86.4% susceptible) had

. Susceptibility testing for cefiderocol used broth microdilution panels
containing iron-depleted media per CLSI guidelines.

- Quality assurance was performed by sterility checks, colony counts, and
testing CLSI-recommended quality control reference strains.

- MIC interpretations were performed using CLSI| breakpoints for comparators
and FDA/CLSI breakpoints for cefiderocol (<4/8/>16 mg/L for susceptible,
iIntermediate, and resistant).

0.008 to >64 98.4 0.8 0.8
0.06 to >8 81.6° 4.8 13.6
<0.015 to >8 86.4 4.0 9.6
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<0.008 to >4 32.0 4.8 63.2
<0.015 to >32 35.2 8.8 56.0
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— Imipenem-relebactam (MIC, o,
meropenem-vaborbactam (MIC

- Escherichia coli, Klebsiella pneumoniae, and Proteus mirabilis with suboptimal activity (Table 2).
ceftriaxone, ceftazidime, or aztreonam MIC values of >2 mg/L and any
Enterobacterales displaying MIC values >2 mg/L for imipenem (excluded
for P mirabilis, P penneri, and indole-positive Proteeae) or meropenem were
subjected to genome sequencing and screening of 3-lactamase genes.

- Imipenem-relebactam MIC interpretations used FDA breakpoints.

50/90’

- Cefiderocol (MIC,, 4., 0.5/2 mg/L), imipenem-relebactam (MIC, o,
0.12/0.5 mg/L), meropenem-vaborbactam (MIC;, .., 0.03/0.5 mg/L), and
ceftazidime-avibactam (MIC;, 4., 1/2 mg/L) were active (100% susceptible)
against the KPC subset (Table 2).

. Cefiderocol (MIC, 0.06-4 mg/L; 100% susceptible) was also active against
Enterobacterales carrying MBL genes (Table 1), whereas cefiderocol
(MIC, 0.5-2 mg/L; 100% susceptible; Table 1) and ceftazidime-avibactam
(1-4 mg/L; 100% susceptible) were active against isolates carrying
bla,,, ..—lIke (data not shown).
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