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The Klebsiella pneumoniae carbapenemase (KPC) was detected in 
a carbapenem-resistant respiratory isolate of Klebsiella pneumoniae 
in an Irish hospital. This is the first report of a KPC-producing 
isolate in the Republic of Ireland. The isolate was resistant to all 
β-lactams. Furthermore, it had reduced susceptibility to three 
other classes of non-β-lactam antibiotics. The isolate was not 
associated with travel abroad. Detection of KPC-producing bacteria 
has important infection control and public health implications.

In February 2009, a tertiary care centre in Limerick, Ireland 
identified by Etest a Klebsiella pneumoniae isolate resistant to 
meropenem (MIC ≥ 32mg/L). The isolate was recovered from 
a sputum sample collected 48 hours after hospital admission 
from a 60-year-old male with exacerbation of chronic obstructive 
pulmonary disease (COPD). A sputum sample collected on 
admission to hospital did not yield any bacterial growth, which 
suggested that the carbapenem-resistant isolate had been acquired 
nosocomially. Furthermore, the patient had never been treated 
with a carbapenem antibiotic and no discernible linkage could 
be established to the United States, Greece, Israel, China or 
South America where carbapenem-resistant Enterobacteriaceae 
are commonly encountered [1–5]. Interestingly, the patient was 
treated successfully with piperacillin/tazobactam and discharged 
from hospital three days after admission.

The isolate was sent to St James’s Hospital, Dublin for further 
analysis. Antimicrobial susceptibility testing showed a high level 
of resistance to β-lactam and carbapenem, including piperacillin/
tazobactam, ertapenem, imipenem and meropenem, as well 
as to fluoroquinolones, amikacin and reduced susceptibility to 
tigecycline (4 mg/L). The isolate remained susceptible to colistin 
and gentamicin (2 mg/L). The rapid clinical response to piperacillin/
tazobactam suggests that the exacerbation of COPD was likely due 
to another bacterial or viral infection, not identified, whereas the 
results of sputum testing indicated colonisation with carbapenem-
resistant K. pneumoniae. 

In order to identify the molecular mechanism of carbapenem 
resistance, the isolate was screened for production of a 
carbapenemase with the modified Hodge plate test [6]. The latter 
was positive. The MBL test for metallo-β-lactamase production 

was performed but it was negative. However, the presence of 
K. pneumoniae carbapenemase (KPC) was indicated on phenotypic 
testing by determining meropenem MIC values in agar, with and 
without boronic acid (200 mg/L) [2]. Further confirmation by 
PCR amplification using specific blaKPC primers and sequencing 
showed the isolate carried the KPC-2 gene (GenBank accession 
number FJ853623).

This is the first documented appearance of a class A 
carbapenemase-producing isolate of K. pneumoniae in the Republic 
of Ireland and it was not associated with travel abroad. KPC β - 
lactamases (KPC 1–7) confer decreased susceptibility or resistance 
to all β - lactams [7]. As presented in this case, the isolate showed 
reduced susceptibility and resistance to four different classes of 
antibiotic, limiting the therapeutic options only to polymixin, 
colistin and gentamicin. Most isolates of KPC- producing 
K. pneumoniae remain susceptible to tigecycline. In this report 
the isolate had reduced susceptibility. It is important to note that 
treatment failure with tigecycline has been reported with MIC value 
of 2 mg/L, which may be related to low serum concentrations of the 
antibiotic so that caution is warranted when using it for treatment 
of severe bacteraemic infections [8]. Furthermore, the clinical 
efficacy of colistin in treatment of cases of infection with KPC-
producing K. pneumoniae is very limited [9]. Of more concern is the 
observation of colistin resistance in KPC-producing K. pneumoniae 
[10]. Fortunately, in the case reported here the patient was only 
colonised with carbapenem-resistant K. pneumoniae.

Patients with unrecognised colonisation with carbapenemase-
producing Enterobacteriaceae have been shown to transmit these 
bacteria in the hospital setting [11]. Following the identification 
of this case, microbiology records for the preceding six months 
were reviewed to ascertain if other isolates had been cultured from 
clinical specimens. No other isolates with reduced susceptibility to 
carbapenems were identified. Furthermore, no subsequent samples 
from patients on the same ward as the case reported here grew 
K. pneumoniae with reduced susceptibility to carbapenems.

The emergence of KPC-producing K. pneumoniae in Ireland is 
worrying from a public health point of view, particularly since KPC 
β - lactamases are plasmid-borne and, like extended spectrum 
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beta lactamases (ESBLs), can accumulate and transfer resistance 
determinants to other classes of antibiotics. Therefore, infection 
control guidelines on early identification and control of the spread 
of organisms carrying these resistant determinants are needed.
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