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BackgroundABSTRACT
Introduction: NDM-producing Enterobacterales are a major therapeutic challenge.
We evaluated the activity of cefiderocol (FDC) and aztreonam/avibactam (AZA) and
characterized clone-specific ESBL backgrounds.

Methods: Consecutive MBL-producing Enterobacterales collected at a Korean
tertiary hospital between January 2021 and March 2025 were analyzed.
Carbapenemase and ESBL genes were identified by molecular methods, and clonal
relationships were determined using multilocus sequence typing (MLST).
Antimicrobial susceptibility, including FDC and AZA, was determined by broth
microdilution and interpreted according to the updated CLSI criteria (2026).

Results: Among 489 carbapenemase-producing Enterobacterales, 109 (22.3%)
carried MBLs, predominantly NDM. Major species were Klebsiella pneumoniae (n=42)
and Escherichia coli (n=35). FDC showed species-specific activity, with no resistant
K. pneumoniae isolates but approximately 19% intermediate results, whereas only
64% of E. coli isolates were susceptible. AZA retained high activity across both
species, with no resistant isolates under the updated CLSI 2026 criteria. Distinct
clone-specific ESBL backgrounds were observed. In E. coli, CTX-M-15 (9/35, 25.7%)
and CTX-M-55 (7/35, 20.0%) were the predominant ESBL types, and the ST410
lineage, including ST90, accounted for 12 isolates (34.3%). In K. pneumoniae, CTX-
M-15 predominated (26/42, 61.9%), whereas CTX-M-55 was uncommon (2/42,
4.8%); ST147 represented 17 isolates (40.5%).

Conclusion: NDM-producing Enterobacterales in Korea showed strong clone-
specific ESBL backgrounds, particularly ST147–NDM-1–CTX-M-15 in K. pneumoniae
and ST410–NDM-5–CTX-M-15 in E. coli. AZA retained high activity across both
species under updated CLSI criteria, whereas FDC susceptibility varied by species
and dominant clones.
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Conclusions
• AZA retained near-universal activity against NDM-producing Enterobacterales under updated CLSI criteria.

• FDC susceptibility varied markedly between K. pneumoniae and E. coli.

• Distinct clone-specific ESBL backgrounds were identified, particularly ST147–NDM-1–CTX-M-15 in K. pneumoniae and ST410–NDM-5–CTX-M-15 in E. coli.

❖ Antibiotic susceptibility test (CLSI, 2026)

: 18 agents-prioritizing FDC and AZA (including
CZA, IMR, MEV, C/T, AZT, CL, CIP, LEV, ERT,
IMP, MRO, DOR, AMK, GEN, TGC, and FOS)

❖ Molecular analysis

✓ Multilocus sequence typing (MLST)

✓ CTX-M group typing

✓ Carbapenemase PCR
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Materials & Methods

• NDM-producing Enterobacterales represent a major therapeutic challenge.

• Cefiderocol (FDC) and aztreonam/avibactam (AZA) are key treatment options, but
Korean data remain limited.

• We evaluated antimicrobial activity and clone-specific ESBL backgrounds in a
Korean NDM-predominant cohort.

• Regional differences in NDM lineages and ESBL co-carriage may influence drug
susceptibility patterns.

❖ R1. NDM-predominant carbapenemase profile

Results (R1 - 4)
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✓ All 77 isolates carried NDM variants.

CPE_MBL Carbapenemase Isolate # (%)

K. pneumoniae 
(n=42)

NDM-1 34 81 
NDM-1, KPC-2 2 4.8 
NDM-1, VIM-1 1 2.4
NDM-5 4 9.5 

E. coli 
(n=35)

NDM-5 16 45.7 
NDM-1 11 31.4 
NDM-5, OXA-181 4 11.4 
NDM-1, KPC-2 1 2.9 
NDM-5, KPC-2 1 2.9 
NDM-9 1 2.9 

❖ R2. Species-specific susceptibility

❖ R3. Clonal and ESBL Backgrounds

❖ R4. FDC non-susceptibility and elevated AZA MICs cluster by lineage

✓ FDC non-susceptibility and elevated
AZA MICs clustered within specific
lineages, particularly ST410–NDM-
5/OXA-181 in E. coli.

✓ AZA retained high activity in both species.

✓ FDC activity differed substantially between species despite shared NDM
backgrounds.
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✓ MLST revealed predominance of K. pneumoniae ST147 (42%) and a more
diverse E. coli population led by ST410 (33%).

✓ NDM profile: K. pneumoniae mainly NDM-1; E. coli mainly NDM-5, including
an NDM-5/OXA-181 subset.

✓ Distinct clone-specific ESBL backgrounds were observed in both species.

Year MBL ST AZA FDC

2024 NDM-1 5220 4/4 8

2022 NDM-1, VIM-1 2351 0.25/4 8

2023 NDM-1 2010 0.06/4 8

2023 NDM-1 2010 0.12/4 8

2022 NDM-1 196 0.12/4 16

2021 NDM-5 37 0.12/4 8

2022 NDM-1 1180 0.06/4 8

2024 NDM-1, KPC-2 147 0.5/4 8

Year MBL ST AZA FDC
2022 NDM-5, OXA-181 410 4/4 4
2021 NDM-5, OXA-181 410 4/4 8
2021 NDM-5, OXA-181 410 4/4 8
2023 NDM-5, OXA-181 410 8/4 8
2024 NDM-5 90 8/4 8
2021 NDM-5 2659 0.12/4 8
2022 NDM-5 410 2/4 8
2022 NDM-5 410 0.5/4 8
2023 NDM-5 410 2/4 8
2023 NDM-1 1193 0.06/4 8
2023 NDM-5, KPC-2 410 2/4 16
2025 NDM-5 224 0.5/4 64
2021 NDM-1 10 0.06/4 16
2023 NDM-5 617 0.06/4 16

Abbreviations: CZA, ceftazidime/avibactam; IMR, imipenem/relebactam; MEV, meropenem/vaborbactam; C/T, ceftolozane/tazobactam;
AZA, aztreonam/avibactam; FDC, cefiderocol; CIP, ciprofloxacin; LEV, levofloxacin; CL, colistin; ETP, ertapenem; IMP, imipenem; MRO, 
meropenem; DOR, doripenem; AMK, amikacin; GEN, gentamicin; TGC, tigecycline; FOS, fosfomycin.

Species Dominant lineage Major ESBL

K. pneumoniae ST147 (40.5%) CTX-M-15 (61.9%)

E. coli ST410/ST90 (34.3%) CTX-M-15 (25.7%), CTX-M-55 (20.0%)

K. pneumoniae E. coli
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