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Recent epidemiological data on carbapenem-resistant Enterobacteriaceae
Changing trends in carbapenemase-producing Enterobacteriaceae in Singapore from 2010 to 2014 (August)
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Objectives: Carbapenemase Producing Enterobacteriaceae (CPE) pose a serious clinical challenge due to their high transmissibility and
limited treatment options and have emerged as a public health threat in many countries around the world. We studied national trends in the
CPE isolated in this city-state from its emergence in 2010 till August 2014

Methods: CPE isolates received at the National Public Health Laboratory (NPHL) from public hospitals, a few private hospitals and a
community-hospital survey (done in 2013) were analyzed for their resistance mechanisms. A series of phenotypic tests were done for
confirmation of the presence of carbapenemase enzymes; carbapenem encoding genes were determined using a reflex testing protocol of
multiplex PCR reactions. The results obtained were analyzed for this study.
Results: Over this period 1003 CPEs were identified, with 21 (2.1%) isolates harbouring dual carbapenemase encoding genes; bla NDM
(New Delhi metallo-betalactamase) accounted for 468 (44.8%), blaKPC (Klebsiella pneumoniae carbapenamase) for 346 (33.8%) and
blaOXA-like (oxacillinase) for 138 (13.5%); other genotypes identified include blaIMP-like in 45(4.4%), blaOXA-23 in 7(0.7%) and blaVIM in
2(0.2%).

Both the NDM gene and the KPC gene were found predominantly in Klebsiella pneumoniae (40.5 and 51.7% respectively), Escherichia coli
(29.3% and 26.9%) and Enterobacter cloacae complex (13% and 15%). These two genes started appearing in Citrobacter species in 2012
in Singapore, with NDM-Citrobacter accounting for 10.5 % of all NDM-CPE in 2013 – 2014. The OXA-48 like complex* included 77 (55.8%)
OXA-181, 34 (24.6%) OXA 48 and 27(19.6%) OXA 232; 76% of these were identified in Klebsiella pneumoniae.
Conclusions:

The increase in numbers and species of CPE as well as the increase in types of carbapenemase encoding genes detected in this citystate are causes for concern and will have to be monitored closely. Because of the difficulty of detecting some of these CPE in routine
diagnostic laboratories, it is likely that their prevalence is under-reported in most hospitals. There is an urgent need to develop effective and
inexpensive diagnostic tests that can be incorporated into the routine laboratory workflow. Further epidemiological and detailed genetic
studies could assist in understanding the subtle mechanisms of spread and help determine methods of preventing dissemination of these
difficult-to-manage multi-drug resistant bacteria.
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