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Sir,
Following the report on the plasmid-mediated colistin resistance
gene mcr-1 in Enterobacteriaceae in China from multiple sources,1

this gene has been observed in Escherichia coli, Klebsiella spp.,
Salmonella spp. and Shigella spp. isolates, mostly of animal origin.1–6

It has also been detected in humans in Asia, South-East Asia,
Europe, the Middle East, North Africa and North and South America.6

In order to study the plasmid-mediated colistin resistance gene
mcr-1 in Enterobacteriaceae isolated from clinical specimens in
France, we performed retrospective screening in a database of 610
whole-genome sequences of ESBL-producing Enterobacteriaceae
isolates collected in French hospitals.

The bacterial collection included consecutive and
non-repetitive strains representative of ESBL-producing
Enterobacteriaceae observed in clinical samples collected in
French hospitals in different geographic areas (Metropolitan
France n"210, Guadeloupe n"100, Guyana n"100, Reunion
Island n"100 and New Caledonia n"100). The whole-genome
sequences were assembled de novo at a�60% coverage level
from 2%150 bp paired-end reads produced by the NextSeq facil-
ity (Illumina, San Diego, CA, USA). WGS data were used to charac-
terize the isolates according to antibiotic resistance genes and
plasmid incompatibility with the CARD resistance gene database
and the website of the Center for Genomic Epidemiology, re-
spectively. The strains were genotyped by MLST using the
Warwick University scheme.

We detected gene mcr-1 in only two E. coli isolates, designated
NC68 and NC101. These isolates were further tested for
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susceptibility to colistin by the broth microdilution method. The
MIC of colistin was 4 mg/L for both isolates, as usually observed for
mcr-1-encoding E. coli (all other E. coli had MICs� 0.25 mg/L).

NC68 belonged to ST617 and contained the plasmid replicons
IncFII, IncX1 and IncI2. NC101 belonged to ST773 and contained
different replicon plasmids (IncFII, IncFIA, IncFIB and IncI2). The
isolates harboured different resistance genes, in addition to mcr-1
[blaCTX-M-55, aph(30)-IIa, catA2, folP and mcr-1 for NC68 and
blaCTX-M-27, strA, strB, aadA5, tetAR, sulI, sulII, dfrA17, folP,
mphA, ermB and mcr-1 for NC101]. The isolates were therefore
not related and harboured different plasmids, except plasmids
of incompatibility group IncI2, which have already been
observed in association with gene mcr-1.

However, the IncI2 replicon sequences only shared 98% iden-
tity, suggesting the presence of two different mcr-1-encoding
plasmids, designated pNC68 for strain NC68 and pNC101 for strain
NC101. De novo assembly of reads and their alignment against the
mcr-1-encoding plasmids submitted to GenBank revealed that the
most closely related plasmid of pNC68 is the mcr-1-encoding ref-
erence plasmid pHNSHP45.1 The pNC68 sequence covered 99% of
the pHNSHP45 sequence (absence of ORF45) and the shared se-
quences (63.2 kb) only differed by five single-nucleotide variants
(SNVs) (the minimum coverage of SNVs was 60% and a 2 kb region
containing 27 SNVs located in a transposase-encoding gene was
removed). pNC101 differed significantly from pNC68 and
pHNSHP45, covering only 86% of their sequences. The shared se-
quences (54.9 kb) differed by 219 SNVs (the minimum coverage of
SNVs was 60% and a 1 kb putative recombinant region containing
58 SNVs was removed).

To our knowledge, these data show the first two human infec-
tion cases mediated by mcr-1-encoding E. coli in Oceania. The two
isolates came from a Pasteur Institute subcollection of 48 ESBL-
producing E. coli isolated in the hospital of Nouméa (New
Caledonia) in 2014. No clear epidemiological relationships could be
traced among these mcr-1-positive isolates. NC68 was isolated in
April 2014 from ascitic fluid collected from a 42-year-old male hos-
pitalized in an ICU and NC101 was isolated on June 2014 in the
maternity department from gastric fluid of a newborn. The pa-
tients had no apparent direct contact with animals, had not been
treated with colistin and had not recently travelled to other
countries.

The two strains were not related and the gene was encoded by
two different IncI2 plasmids, suggesting that these cases are not
linked to a clonal diffusion of an mcr-1-encoding strain or to a plas-
mid outbreak. The resulting frequency (4.2% of mcr-1 producers
among ESBL-producing E. coli) is unusually high for a human
source. Although this frequency needs to be confirmed with a
broad and recent collection, the situation we describe is different
from those observed in other French hospitals, where no case
has been detected using a similar collection comprising 236
ESBL-producing E. coli (v2 test, P"0.0016). The analysis of mcr-1
genetic support in strain NC68 showed a high genetic relatedness
with plasmid pHNSHP45, initially reported in China.1 Although no

direct link was identified, this result suggests that the origin of the
specificity could be due to the relative geographical closeness of
this area of high mcr-1 prevalence.

In the context of increasing problems posed by MDR
Enterobacteriaceae, particularly those producing carbapenemases,
for which colistin is one of the last active antibiotics, national and
international recommendations for detection and control of the
spread of this new, emerging resistance are necessary.
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