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Screening for carbapenem non-susceptible 
enterobacteriaceae in Ireland  

Carbapenem antibiotics have been invaluable for the treatment of infections caused by 
multiresistant Gram-negative organisms over the last decades. The increasing rates of 
Gram-negative isolates expressing carbapenem-hydrolyzing enzymes are posing a 
significant threat for the usage of carbapenem antibiotics. In Ireland carbapenem non-
susceptible enterobacteriaceae (CNSE) have so far only been detected as sporadic 
cases. The intention of the following document is to raise awareness of CNSEs and to 
provide information on laboratory screening, phenotypic confirmation and active 
surveillance. The SARI committee wants to highlight that this is a provisional document 
and as laboratory screening and detection methods are an area that is rapidly 
developing, the following information needs to be re-assessed on a continuous basis. It 
is the aim of the committee to publish a comprehensive guideline document in 2011.

1. Screening of enterobacteriaceae for carbapenemase production

Early detection of CNSEs in the routine microbiology laboratory is crucial. Screening for 
CNSEs based on EUCAST or CLSI clinical breakpoints can potentially miss 
carbapenemase producing isolates, as carbapenem MICs might be elevated but still 
below clinical breakpoints. The clinical significance of these isolates has not been 
determined, nevertheless several publications recommend screening breakpoints below 
EUCAST/CLSI clinical breakpoints.1,2 Considering wild-type MIC distributions the 
following screening breakpoints can be used for surveillance for carbapenemase 
production: Ertapenem ≥0.5 mg/l and Meropenem ≥0.5 mg/l (due to varying Imipenem 
MICs among enterobacteriaceae a standard screening breakpoint can not be assigned). 

 Automated susceptibility testing equipment alert rules should be set to the relevant 
screening breakpoints. Screening zone diameters should be utilised in EUCAST/CLSI/
BSAC templates used for disk diffusion testing (Different zone diameter screening 
breakpoint for meropenem (10µg disk) have been proposed: ≤23mm1 or ≤27mm2. It is 
important to use the correct inoculum as a small decrease in the inoculum might lead to 
inaccurate susceptibility results. 

Isolates found to have MICs equal to or higher than screening breakpoints, using 
automated susceptibility testing or disk diffusion testing, should have the susceptibility 
test result confirmed by an appropriate quantitative method such as gradient strip on 
Mueller-Hinton agar or broth dilution. Confirmed CNSE should undergo further 
phenotypic and molecular testing. Several phenotypic confirmatory tests have been 
published in the literature; these include the clover leaf test (or modified Hodge test), the 
double-disk synergy test and the combined disk test using inhibitors such as EDTA for 
class B metallo-enzymes and boronic acid for class A carbapenemases. Further 
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information on these tests can be obtained from EUCAST and the ESCMID Study Group 
for Antibiotic Resistance Surveillance (EARSS)3. Where a laboratory does not have the 
capacity to perform confirmatory phenotypic and/or molecular tests internally, the 
isolates should be referred promptly to a laboratory with the capacity to perform the tests 
to an acceptable standard. Both EUCAST and CLSI recommend reporting susceptibility 
results at face value.

Pending molecular confirmation, patients with CNSEs should be isolated using contact 
precautions, ideally in single rooms. 

2. Active surveillance of patients who have attended healthcare 
facilities outside Ireland

Detection of unidentified carriers is essential for successful control. Active surveillance 
can be undertaken using rectal swabs. As the epidemiology of CNSEs continues to 
evolve, a proactive approach seems advisable. France introduced proactive surveillance 
for multidrug resistant gram-negative organisms in patients who had attended foreign 
healthcare facilities in the year preceding admission to a French hospital. CDC advises 
active screening only after laboratory screening has revealed previously unrecognized 
cases.4 In the UK, patients admitted from high-prevalence geographical areas are 
screened for carriage. Considering the current epidemiological situation in Ireland, the 
committee felt it would be advisable to be as proactive as possible to prevent 
establishment of CNSEs in the country. 

Therefore the committee’s recommendation is to screen patients who have been 
inpatients for more than 48 hours in healthcare facilities outside Ireland in the previous 
year. 

Patients attending foreign healthcare facilities as day patients, e.g. to receive dialysis, 
should be risk assessed under consideration of the current epidemiological information 
available on the spread of CNSEs. The committee recognises that due to current staffing 
and cost limitations in Irish laboratories the decision whether to initiate proactive 
screening can only be taken locally.

CDC has published guidance for active screening of patients potentially harbouring 
CNSEs.5 Details of several other screening media with acceptable sensitivity and 
specificity have been reported. These include the following: MacConkey agar with 10µg 
imipenem or ertapenem disk6, MacConkey Agar with imipenem 1   µg/l7 , CHROMagar 
KPC 8, ESBL screening medium9 and 5-ml tryptic soy broth + 10 µg imipenem disk7; 

Pending screening results on patients considered at risk of carrying CNSEs, contact 
precautions should be used and if possible patients should be isolated in single rooms.

SARI subcommittee for the development of guidance against multidrug resistant 
organisms apart from MRSA
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