
 MSMR Vol. 30 No. 8 August 2023 Page  8

and the HDOH remain vigilant in assessing 
risk and monitoring for the introduction or 
spread of resistant organisms. 

This is the first reported case of infec-
tion with a clone of E. coli ST410 with 
reduced susceptibility to cefiderocol and 
colistin. These drugs often represent the 
last resort for treatment of highly resistant 
gram-negative pathogens. Cefiderocol, a 
novel siderophore-cephalosporin conju-
gate, has a broad range of activity against 
gram-negative pathogens. Although 
uncommon, resistance to cefiderocol (min-
imum inhibitory concentration [MIC] ≥ 16 
µg/ml) appears to be multifactorial, with 
Enterobacterales-producing NDMs gener-
ally having elevated cefiderocol and colis-
tin MICs.18-20 Prior reports demonstrated 
that Enterobacterales-harboring blaNDM-1 
typically have MICs of 4 µg/mL, which is 
considered non-wildtype.17,18 Whereas our 
isolate possessed blaNDM-5 and had high 
level resistance, it is unclear if the NDM 
or a combination of multiple mechanisms 
resulted in a MIC ≥64. Additionally, the 
isolate did not exhibit the mcr-1 gene, typi-
cally the mechanism of an elevated colistin 
MIC, which requires further investigations. 

The patient responded well to treat-
ment with ceftazidime/avibactam in com-
bination with aztreonam, the preferred 
treatment options for infection with NDM 
and other MBL-producing organisms.21 
Aztreonam withstands hydrolysis by MBLs 
but is generally susceptible to hydrolysis by 
serine β-lactamases including extended-
spectrum β-lactamases, but ceftazidime/
avibactam provides this additional protec-
tion. Fosfomycin provided an effective oral 
option once systemic complications were 
excluded.21 

This case of cUTI due to an extensively 
resistant E. coli ST410 clone, in a return-
ing traveler likely infected in Dubai, is the 
first ST410 reported with decreased sus-
ceptibility to both cefiderocol and colistin. 
It is important to consider colonization or 
infection with highly drug-resistant organ-
isms in patients with a travel history out-
side the U.S. A multidisciplinary approach 
ensured that this patient received optimal 
care, resulting in a full recovery, and pre-
vented nosocomial transmission.

T A B L E  2 .  Antibiotic Resistance Genes Carried by the Sequence Type 410 Escherichia coli 
Isolated from the Initial Urinary Culture, Tripler Army Medical Center

Antimicrobial 
resistance genea Predicted phenotypeb

aac(6')-Ib-cr5 Aminoglycosides: amikacin, tobramycin. Quinolones: ciprofloxacin

aadA2 Aminoglycosides: streptomycin

aadA5 Aminoglycosides: streptomycin

blaNDM-5c β-lactams: carbapenems

blaCMY-2 β-lactams: cephalosporins

blaEC-15 β-lactams: cephalosporins

blaCTX-M-15c β-lactams: extended-spectrum cephalosporins, monobactams

blaOXA-1 β-lactams: penicillins, early cephalosporins

blaTEM-1 β-lactams: penicillins, early cephalosporins

sul1 Sulfonamides

tet(B) Tetracyclines

dfrA12 Trimethoprim

dfrA17 Trimethoprim
aBest hit gene based on sequence identity and coverage.
bPredicted resistance pattern based on antibiotic resistance gene product.
cMost important genes driving responsible for extended-spectrum β-lactamases and carbapenem-resistant  
Enterobacterales resistance mechanisms 

F I G U R E .  Phylogenetic Analysis of Escherichia coli ST410 Isolates Performed by SNP 
Calling and Created Using a Maximum Likelihood Tree 

Note: Genomes assembled from different geographic origins labeled with country from which they originated. The 
isolate from this study (Study_Case_PS) was genetically more closely related to isolates from the U.S., Switzerland, 
the U.K., and Germany.Note: Genomes assembled from different geographic origins labeled with country from which they originated. 
Isolate from our study (Study_Case_PS) was genetically more closely related to isolates from the U.S., 
Switzerland, the U.K. and Germany.

Figure. Phylogenetic Analysis of Escherichia  coli ST410 Isolates Performed by SNP Calling and Created Using a 
Maximalmum Likelihood Tree 
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