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Severe conflict-
associated wound
infections complicated
by the discovery of
carbapenemase-
coproducing
Pseudomonas aeruginosa
in Ukraine
We commend the report by Dennis
Nurjadi and colleagues in Lancet Microbe
of highly unusual findings of Pseudo-
monas aeruginosa coproducing Klebsiella
pneumoniae carbapenemase (KPC) and
New Delhi metallo-β-lactamase (NDM)
enzymes from a patient in Viet Nam.1

The authors rightly highlight concerns
about the shifting evolution of
carbapenem-resistant P aeruginosa in
southeast Asia, and we strongly agree
with the need for enhanced molecular
and genomic surveillance of this
development.1

Our work supporting Ukrainian bacter-
ial surveillance activity in the ongoing
conflict raises grave concerns about
the widespread distribution of
KPC-producing P aeruginosa, NDM-
producing P aeruginosa, or both. Among
patients with conflict-associated wound
infections, we identified 12 patients with
multidrug-resistant P aeruginosa infection
across three different Ukrainian health-
care sites. Eight of the 12 patients were
infected with P aeruginosa producing
metallo-β-lactamases, including infec-
tions involving P aeruginosa coproducing
KPC and NDM (one of eight), producing
NDM only (four of eight), coproducing
NDM and OXA-48-type carbapenemases
(one of eight), coproducing NDM and an
imipenemase-type metallo-β-lactamase
(one of eight), and producing an
imipenemase-type metallo-β-lactamase
(one of eight).
The metallo-β-lactamases were detec-

tedusing anovel 90+-target carbapenem-
resistant Enterobacteriaceae (CRE)
reference panel (AusDiagnostics). However,
such assays require elaborate
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laboratory infrastructure, which could
hinder their routine deployment in
low-resource settings. Therefore, posi-
tive samples were repeated on the NG-
test Carba-5 lateral flow immunoassay
(Una Health) to confirm the initial find-
ings. The NG-test Carba-5 immunoassay
is a simple device for the rapid identifi-
cationanddifferentiationof thefivemost
prevalent carbapenemase families and
offers a practical option for large-scale
testing in more resource-challenged
environments.
According to the European Commit-

tee on Antimicrobial Susceptibility
Testing breakpoint guidelines,2 all eight
isolates were resistant to first-line anti-
biotics, one was susceptible to genta-
micin, and seven were resistant to
ceftazidime-avibactam. Similar to the
findings of Nurjadi and colleagues, all
samples were susceptible to colistin.1 In
contrast, seven of the eight samples
were also susceptible to cefiderocol
according to microbroth dilution, thus
indicating variations in NDM expression
or phenotypic resistance conferred by
different NDM types.3 Recently,
aztreonam-avibactam has become
available,with particular emphasis on its
activity against metallo-β-lactamase-
producing bacteria.4 Given these
unusual findings, the understanding of
the potential of aztreonam-avibactam
in cases of infections caused by
Pseudomonas species is quite poor.
Regarding its unavailability, using
ceftazidime-avibactam in combination
with aztreonam could offer a viable
treatment option in the short term.5

Our findings not only support the
potential evolution of carbapenemase-
producing P aeruginosa but also
strongly suggest its distribution beyond
southeast Asia. Identification of these
organisms in multiple patients with
infection of severe bone and soft-tissue
injuries is particularly concerning.
Enhancing the capacity for global sur-
veillance of carbapenemase-producing
Gram-negative organisms is para-
mount and will most likely require
suitably efficient options for use in
resource-limited settings.
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