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ABSTRACT

Introduction: Dual resistance to linezolid and glycopeptides is a milestone reached by certain extensively
drug-resistant (XDR) enterococci. This paper describes the molecular and epidemiological investigations
of a linezolid-resistant and vancomycin-resistant Enterococcus faecium (E. faecium) (LVREf) outbreak in the
French overseas territory of Reunion Island (Indian Ocean).
Methods: All vancomycin-resistant Enterococcus (VRE) isolates detected on Reunion Island between 2015
and 2019 were included in the study. The VRE isolates were phenotypically characterised and genetically
explored by whole-genome sequencing (WGS).
Results: Sixteen vancomycin-resistant E. faecium (VREf) isolates were retrieved between 2015 and 2019.
Seven isolates obtained in 2019 were involved in the outbreak. These seven LVREf isolates from the 2019
outbreak at the University Hospital of Reunion Island (UHRI) were suspected to be related to a linezolid-
susceptible VREf strain imported from India. An epidemiological link was highlighted for six of the seven
outbreak cases. All the LVREf outbreak isolates were obtained from rectal swabs (colonisation) and resis-
tant to vancomycin (MIC > 128 mg/L) and linezolid (MIC 8-32 mg/L); one isolate was also resistant to
daptomycin (MIC 8 mg/L). The seven outbreak isolates were positive for the vanA and optrA genes and
belonged to ST761.
Conclusions: These results argue for the strict application of control and prevention measures for VRE
clones at high risk of spread, particularly in areas such as Reunion Island where the risk of importa-
tion from the Indian subcontinent is high. The regional spread of optrA linezolid-resistance genes in VRE
isolates is a matter of concern, due to possibility of treatment failure.
© 2022 The Author(s). Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

Enterococci are facultative, anaerobic, Gram-positive, commen-
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sal bacteria of the human and animal intestinal microbiota;
they are a leading cause of nosocomial infections like urinary
tract/intra-abdominal infections, bacteraemia and endocarditis. Un-
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der the selection pressure exerted by antibiotics, vancomycin-
resistant enterococci (VRE) have increasingly been reported world-
wide during the last two decades [1,2]. These multidrug-resistant
(MDR) pathogens — especially vanA-positive Enterococcus faecium
(E. faecium) — can cause nosocomial outbreaks associated with
higher costs and healthcare-associated morbidity and mortality
[3,4]. There are very few alternatives to vancomycin for treat-
ing enterococcal infections, the principal options being linezolid
(oxazolidinone) or daptomycin (cyclic lipopeptide) [5,6]. Dual re-
sistance to both vancomycin and linezolid has recently been de-
scribed in some clinical isolates of E. faecium, constituting a mile-
stone in terms of the therapeutic impasse for extensively drug-
resistant (XDR) Gram-positive bacteria [7-10]. The mechanisms of
resistance to vancomycin are mostly associated with the vanA or
vanB genes in clinical isolates from Europe, North America, Africa
and Asia [11,12]. Several mechanisms of acquired linezolid resis-
tance have been described in enterococci, including chromosomal
mutations, mostly affecting the 23S rDNA subunit (especially the
G2576T substitution), and the acquisition of transferable genes en-
coding oxazolidinone resistance (i.e. cfr-like, optrA and poxtA) [13].

Reunion Island is a French overseas territory with 850 000 in-
habitants located in the Southwest Indian Ocean Area, close to
Madagascar. It provides healthcare facilities similar to those on of-
fer in mainland France, with the University Hospital of Reunion Is-
land (UHRI) considered the reference hospital in the Southwest In-
dian Ocean Area. At the crossroads of the Indian subcontinent and
Southern Africa, this island is exposed to multiple and repeated
importations of XDR bacteria [14,15]. The first linezolid-resistant
and vancomycin-resistant E. faecium (LVREf) isolates in the region
were described in India in 2015, and co-resistance mediated by
the optrA gene has recently been reported at a hospital in Vellore
(Tamil Nadu, Southern India) [16,17]. Vancomycin-resistant E. fae-
cium has been described in Southern Africa, but no LVRESf isolates
have yet been reported on this continent [18,19].

This study describes the first outbreak caused by an LVREf clone
in a French territory, which occurred at the UHRIL It reports the
epidemiological and molecular investigation of the spread of this
LVRES clone.

2. Materials and Methods
2.1. Description and investigation of the outbreak

2.1.1. Outbreak detection

The UHRI is a two-site, 1800-bed facility managing 175 000
days of hospitalisation and 315 000 outpatient consultations per
year. At the end of January 2019, two VREf isolates were simulta-
neously detected in the general medicine department (GMD) of the
UHR], leading to suspicion of an outbreak. A multidisciplinary team
was set up due to the high risk of spread and low frequency of VRE
on Reunion Island. In accordance with French guidelines, the UHRI
imposed isolation precautions and screening of all patients, on ad-
mission to the UHRI, from foreign countries or territories (includ-
ing Mayotte Island) or recently hospitalised in another healthcare
facility [20]. A ‘case’ was defined as a patient colonised or infected
with a VRE strain. The outbreak was managed in accordance with
the French High Council for Public Health (French acronym: HCSP)
recommendations for preventing the spread of VRE, with contacts
classified as being of high, medium or low risk [21]. Contacts un-
derwent rectal swab screening on days 0, 5 and 10 after exposure.

2.1.2. Data collection

This study included all the isolates obtained during the out-
break, together with all the VREf isolates detected on Reunion Is-
land between 2015 (first detection on this island) and 2019. These
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isolates were included retrospectively, based on data from the re-
gional antimicrobial resistance surveillance system of Reunion Is-
land (French acronym: CPIAS-FELIN), which collects XDR bacte-
ria (VRE and carbapenemase-producing Enterobacterales) from the
four public hospitals and the private clinics on the island [22]. The
following demographic and clinical data were collected for each
patient concerned for each strain: age, gender, comorbid condi-
tions, site at which the isolate was obtained, ward of hospitalisa-
tion, links to foreign countries, antibiotic treatment in the three
months preceding VRE isolation and clinical outcome.

2.2. Microbiological analysis

2.2.1. Bacterial isolates

All rectal swabs were cultured on selective ChromID VRE agar
(bioMérieux, Marcy I'Etoile, France) under ambient air at 35 +
2°C and observed after 24 h and 48 h of incubation, according
to the manufacturer’s instructions. During the outbreak, contacts
were also screened by performing the Xpert vanA/vanB assay (Gen-
eXpert; Cepheid, Rontgenvagen, Sweden) directly on rectal swabs,
in accordance with the manufacturer’s recommendations. Entero-
coccus faecium strains were initially identified by MALDI-TOF mass
spectrometry (Microflex; Bruker Daltonics, Bremen, Germany) and
this identification was then confirmed by whole-genome sequenc-
ing (WGS).

2.2.2. Phenotypic and genotypic characterisation

Antimicrobial susceptibility testing was performed on each iso-
late by the disk diffusion method. The MICs of vancomycin, te-
icoplanin, linezolid, tedizolid, daptomycin and tigecycline were de-
termined by the broth microdilution reference method (Sensititre;
ThermoFisher Scientific, Courtaboeuf, France). Results were inter-
preted according to the 2020 EUCAST breakpoints [23].

I[solates were tested for the presence of the vanA and vanB
genes by performing the Xpert vanA/vanB assay on colonies, in
accordance with the manufacturer’s recommendations. All strains
were then sent to the French National Reference Centre for Entero-
cocci (FNRC-Enc) for confirmation and additional genotypic analy-
ses. At the FNRC-Enc, the presence of the van operon and of ac-
quired linezolid resistance genes (cfr-like, optrA and poxtA) was
investigated with specific real-time PCR assays, as previously de-
scribed [24].

2.3. Whole genome sequencing and bioinformatic analysis

Genomic DNA was isolated with the Quick-DNA Fungal/Bacterial
Miniprep Kit (Zymo Research, Irvine, CA, USA). The DNA libraries
were prepared with the NEBNext Ultra DNA Library Prep Kit for
[llumina (New England Biolabs, Ipswich, MA, USA) and sequenced
as paired end reads (2 x 300 bp) on an Illumina MiSeq platform
with the MiSeq Reagent Kit version 3. The Illumina reads were as-
sembled with SPAdes v3.14.0 software [25] and the assembly was
annotated with the NCBI Prokaryotic Genome Annotation Pipeline
(www.ncbi.nlm.nih.gov/genome/annotation_prok/). The MLST was
performed with the MLST database (https://pubmlst.org/), and raw
reads were also submitted to the ResFinder 4.1 and LRE-Finder 1.0
servers (https://cge.cbs.dtu.dk) for the identification of acquired re-
sistance genes and chromosomal resistance mutations [26,27]. A
phylogenetic analysis based on single-nucleotide polymorphisms
(SNPs) was performed with Snippy (https://github.com/tseemann/
snippy) on a reference core genome MLST (https://www.cgmlst.
org/ncs/schema/991893/). The resulting filtered SNPs were trans-
formed into a distance matrix for tree construction with the
neighbour-joining algorithm. The phylogenetic tree and a heatmap
for resistance mechanisms were visualised using iTOL v5 (https:
//itol.embl.de/) [28]. The genomic sequences of the 16 VREf isolates


http://www.ncbi.nlm.nih.gov/genome/annotation_prok/
https://pubmlst.org/
https://cge.cbs.dtu.dk
https://github.com/tseemann/snippy
https://www.cgmlst.org/ncs/schema/991893/
https://itol.embl.de/

L. Kamus, G. Auger, K. Gambarotto et al.

International Journal of Antimicrobial Agents 60 (2022) 106686

Table 1

Description of the vancomycin-resistant Enterococcus faecium (E. faecium) isolates in colonised or infected patients identified on Reunion Island, France, 2015-2019 (n = 16).
Case  Strain Species Isolation (date, location) Link to a foreign country =~ Ward Specimen Infection  CC17 ST
1 15-024  E. faecium 13/01/2015, Saint-Pierre Yes (Madagascar) Infectious diseases Rectal swab No No 1498
2 15-196  E. faecium  11/05/2015, Saint-Pierre No ICU Rectal swab No No 5
3 17-040  E. faecium 18/01/2017, Saint-Denis Yes (Mauritius) ICU Peritoneal fluid  Yes Yes 2086
4 17-180  E. faecium 10/03/2017, Saint-Pierre Yes (India) ICU Rectal swab No Yes 80
5 18-190  E. faecium 04/04/2018, Sainte-Clotilde  Yes (Mauritius) General medicine Rectal swab No Yes 80
6 18-492  E. faecium  19/08/2018, Saint-Denis No ICU Rectal swab No No 5
7 18-562  E. faecium  23/09/2018, Sainte-Clotilde  Yes (India) Cardiology Rectal swab No Yes 761
8 19-183  E. faecium  30/01/2019, Saint-Denis No General medicine Rectal swab No Yes 761
9 19-184  E. faecium  30/01/2019, Saint-Denis No General medicine Rectal swab No Yes 761
10 19-185  E. faecium  01/02/2019, Saint-Denis No General medicine Rectal swab No Yes 761
11 19-186  E. faecium  01/02/2019, Saint-Denis No General medicine Rectal swab No Yes 761
12 19-213  E. faecium  02/02/2019, Saint-Denis Yes (India/Saudi Arabia) Infectious diseases Rectal swab No Yes 80
13 19-287  E. faecium  07/02/2019, Saint-Denis No Infectious diseases Rectal swab No Yes 761
14 19-288  E. faecium  11/02/2019, Saint-Denis No ENT surgery Rectal swab No Yes 761
15 19-289 E. faecium 14/02/2019, Saint-Denis No Cardiothoracic surgery  Rectal swab No Yes 80
16 19-611  E. faecium  15/04/2019, Saint-Denis No ICU Rectal swab No Yes 761

Abbreviations: ICU = intensive care unit; ENT = Ear nose and throat.

The highlighted rows in the table correspond to the patients and isolates involved in the outbreak.

identified in this study were deposited in GenBank as bioproject
PRJNA791620.

3. Results
3.1. Description and investigation of the outbreak

3.1.1. Data collection

Sixteen VREf isolates were obtained between January 2015 and
December 2019, seven of which were involved in the outbreak.
These isolates came from the UHRI North site (n = 11), the UHRI
South site (n = 3) and a private clinic (n = 2). One patient was
infected (peritonitis), the other 15 were colonised. Twelve of the
16 VREf-positive patients were male (SR = 0.75), and the median
age of the patients was 69 years (range 35-90). A link to a foreign
country, mostly India or Mauritius, was identified in six of the 16
cases (Table 1). Five of the cases detected at the UHRI (n = 14)
were obtained from the intensive care unit (ICU) (35.7%), four were
obtained from the GMD (28.6%), three from the infectious diseases
department (IDD) (21.4%), and one case each was obtained from
the cardiothoracic surgery and ENT departments (Table 1). Four of
the 16 patients died (25%); one of these deaths was considered di-
rectly attributable to VRE infection. Eleven patients (69%) received
antibiotics before VRE detection, including vancomycin in one pa-
tient. None of the patients received linezolid, phenicols or dapto-
mycin.

3.1.2. Outbreak investigation

In the context of the outbreak, 505 patients were screened
for VRE colonisation (97% at the UHRI) and 219 contact patients
were monitored (i.e. marked as a potential VRE carrier and to be
screened at a possible future admission). The outbreak investiga-
tion (coordinated by a multidisciplinary team) involved the re-
peated rectal swab screening of contact patients. Efforts were also
made to raise the awareness of nursing staff concerning measures
for preventing cross-transmission through a dedicated hygienist
nurse. All VRE-infected or VRE-colonised patients were isolated,
with enhanced contact precautions, as recommended by the HSCP.
When two additional patients were detected on 31 January 2019,
two days after the first two cases, the transfer of cases and con-
tacts to other units of the UHRI was halted until the third rec-
tal swab screening result was obtained for all high-risk contacts
(Figure S1a). Epidemiological investigations revealed that seven pa-
tients colonised with LVREf (Cases 8-11, 13, 14 and 16) were prob-
ably involved in the outbreak; none of these patients had any links

to a foreign country. After the detection of Case 16, no further
LVREf isolates were obtained at the UHRI, despite active surveil-
lance in the GMD/IDD for a further three weeks and the routine
weekly screening of patients in the ICU.

The seven suspected cases were all hospitalised at the North
site of the UHRI, mostly (five of seven) in the GMD (Figures Sla
and S1b). The other two cases (Cases 13 and 16) were detected in
the IDD and ICU. Case 14 was hospitalised in the same room of
the GMD directly after Case 11, and Case 16 was hospitalised in
the same room of the ICU three days after Case 11 (Figure S1a). No
epidemiological link was found between Case 13 and the six other
suspected outbreak cases.

3.2. Microbiological analysis

All 16 isolates displayed high levels of resistance to vancomycin
(MIC > 128 mg/L) and teicoplanin (MIC > 16 mg/L) (Table 2).
Eight isolates (50%), including the seven outbreak isolates of the
outbreak, were also resistant to linezolid (MIC = 8-256 mg/L)
(Table 2). One isolate (Case 16) was simultaneously resistant to
vancomycin, teicoplanin, linezolid and daptomycin (MIC = 8 mg|/L),
even though the patient had not received any of these antibi-
otics. Antimicrobial susceptibility testing was performed for 11
other antimicrobial agents: all seven suspected outbreak isolates
were resistant to amoxicillin, chloramphenicol, clindamycin, ery-
thromycin, gentamicin, levofloxacin, rifampicin, tetracycline and
trimethoprim-sulfamethoxazole (Table 2). The UHRI laboratory de-
tected the vanA gene in all 16 isolates, and the presence of this
gene was subsequently confirmed by the FNRC-Enc.

3.3. Whole genome sequencing and bioinformatic analysis

Most of the E. faecium isolates (13 of 16, 81.3%), including the
seven suspected outbreak isolates, belonged to clonal complex (CC)
17 (Table 1). Genotyping analysis revealed that the 16 isolates be-
longed to five different sequence types (STs), the three main STs
identified being ST761 (n = 8), ST80 (n = 4) and ST5 (n = 2)
(Table 1 and Figure 1). All seven outbreak isolates belonged to
ST761, as did an isolate obtained in September 2018 (Case 7) from
a patient hospitalised in a Reunionese private clinic reporting re-
cent prior hospitalisation in India (Figures 1, S1a and S1b); this pa-
tient was also found to be colonised with NDM-5 carbapenemase-
producing E. coli.

Phylogenomic analysis revealed the presence of a main clus-
ter comprising the seven outbreak LVREf isolates, which were ex-
tremely closely related (difference of 0-2 SNPs, using the E. faecium
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Table 2

Description of the antimicrobial susceptibility profiles of vancomycin-resistant Enterococcus faecium (E. faecium) isolates obtained on Reunion Island, France, 2015-2019

(n = 16).
Case  Strain Species Phenotype of resistance MIC (mg/L)

LZD TzZD VAN TEC DAP TGC

1 15-024 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, TET, SXT, RIF 2 0.25 > 256 16 4 0.06
2 15-196 E. faecium AMP, LVX, ERY, CLI, VAN, TEC, CHL, TET 2 0.5 > 256 16 1 0.12
3 17-040 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, SXT, RIF 1 0.25 256 256 2 0.03
4 17-180 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, LZD, CHL, TET, RIF > 256 > 8 > 256 64 4 0.06
5 18-190 E. faecium AMP, LVX, ERY, CLI, VAN, TEC 4 1 > 256 64 4 0.06
6 18-492 E. faecium AMP, ERY, CLI, VAN, TEC, TET 2 0.5 > 256 64 1 0.25
7 18-562 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, TET, RIF 2 0.25 > 256 64 2 0.03
8 19-183 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, LZD, CHL, TET, SXT, RIF 16 2 > 256 64 2 0.5
9 19-184 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, LZD, CHL, TET, SXT, RIF 8 2 128 64 2 0.25
10 19-185 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, LZD, CHL, TET, SXT, RIF 16 2 > 256 64 4 0.25
11 19-186 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, LZD, CHL, TET, SXT, RIF 16 2 128 64 4 0.5
12 19-213 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, TET, RIF 2 0.25 128 128 4 0.12
13 19-287 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, LZD, CHL, TET, SXT, RIF 8 2 > 256 64 2 0.25
14 19-288 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, LZD, CHL, TET, SXT, RIF 8 2 128 32 2 0.25
15 19-289 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, TET, SXT, RIF 2 0.25 > 256 32 4 0.12
16 19-611 E. faecium AMP, GEN, LVX, ERY, CLI, VAN, TEC, LZD, CHL, TET, SXT, RIF, DAP 32 4 > 256 64 8 0.25

Abbreviations :

AMP = ampicillin; CHL = chloramphenicol; CLI = clindamycin; DAP = daptomycin; ERY = erythromycin; GEN = gentamicin; LZD = linezolid; LVX = lev-

ofloxacin; RIF = rifampicin ; SXT = trimethoprim-sulfamethoxazole; TEC = teicoplanin; TET = tetracycline ; TGC = tigecycline; TZD = tedizolid; VAN = vancomycin.
The highlighted rows in the table correspond to the patients and isolates involved in the outbreak.
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Figure 1. Dendrogram representing the phylogenetic analysis of the VREf strains (Reunion Island, France, 2015-2019), together with a heatmap for resistance mechanisms.
A phylogenetic analysis based on SNPs in the core genome was performed with Snippy. The dendrogram, together with ST affiliation and a heatmap for resistance mechanisms
(resistance mutations and acquired resistance genes) were generated with iTOL. The scale bar represents 100 SNPs. The presence of mutations and acquired genes is indicated
by black boxes. All isolates exhibited many diverse (> 10) pbp-5 mutations. All isolates (except 18-492) harboured mutations in both GyrA (S83Y [n = 12] or S83I [n = 3])
and ParC (S80I [n = 15]). The 17-180 isolate presented the G2576T mutation in the 6/6 23S rRNA alleles.

core genome as a reference) and all of which harboured the optrA
gene (Figure 1). These seven LVREf outbreak isolates displayed ge-
netic proximity to the ST761 VREf isolate (Case 7, strain number
18-562) imported from India in 2018 (151-153 SNPs) but were not
considered as clonally related. A second cluster, including two ST5
isolates (Cases 2 and 6), was also detected. This cluster contained
linezolid-susceptible E. faecium strains with no obvious epidemi-
ological links, detected three years apart at the two sites of the
UHRL

4. Discussion

Linezolid-resistant and vancomycin-resistant E. faecium is a
matter of growing concern in hospitals, due to the ability of such
bacteria generating large-scale outbreaks and becoming resistant
to all available antibiotics [29,30].

The current analysis found that Case 9 was the index patient
of the outbreak at the North site of the UHRI. The mode of LVREf
acquisition by Case 9 remains unknown (no link to a foreign coun-

try), but it should be noted that Cases 7 and 9 had recently been
hospitalised in the same private clinic (Figure S1b). Case 7 prob-
ably imported this ST761 VREf clone into Reunion Island from In-
dia in 2018, but it is difficult to establish whether there was a re-
lationship between this case and the index case of the outbreak
(Case 9) or whether these two cases correspond to independent
contaminations. Furthermore, it remains unclear how Case 13 was
contaminated at the UHRL This outbreak confirms the known ex-
posure of Reunion Island to very high risk of importation of XDR
bacteria, particularly from the Indian subcontinent (5 of 6 VRE-
positive patients linked to foreign countries had travelled to either
India or Mauritius) [14,31]. Reunion Island has historic links to In-
dia, as a proportion of its population originates from this country
and regularly travels there for family holidays [32]. Interestingly,
optrA-mediated linezolid resistance in India was first described at
a hospital in the Tamil Nadu region, the region of origin of most
of the Hindu inhabitants of Reunion Island [17]. However, ST761
vancomycin-susceptible E. faecium was only described in 2016 in
China, where the emergence of optrA-mediated linezolid resistance
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has also been reported [33,34]. This outbreak highlights the need
for the systematic screening of all patients entering the UHRI (and
all other healthcare facilities on Reunion Island) who have trav-
elled abroad, particularly if they report having been hospitalised in
a high-risk area such as India or China [35].

This episode is the first outbreak of vanA linezolid-resistant and
vancomycin-resistant enterococci to be described on a French ter-
ritory. Before that, four LVREf isolates harbouring the vanA and op-
trA genes (three of which were also linked to India, but were not
ST761), detected in four different French hospitals, had been iden-
tified in mainland France [24]. This outbreak was controlled by the
implementation of early, reactive hygiene measures, which limited
the number of secondary cases to six, if the separate case reported
in 2018 (Case 7) was excluded. Frequent multidisciplinary crisis cell
meetings (with medical doctors, hygienists, microbiologists and se-
nior nurses) and a fast molecular assay (Xpert vanA/vanB) en-
abled the investigations to be optimised. Contact patients should
be screened at least three times before release from isolation, in
line with recommendations, as confirmed by the current observa-
tions that some cases, such as Case 14, were not detected until the
third rectal swab, which is consistent with previous findings [36].

A small number of patients were infected (1 of 16; 6.3%), but
the emergence of this XDR E. faecium clone in this geographical
area is a matter of concern, due to the very limited number of al-
ternative treatments available in case of infection. In the UHRI, the
use of linezolid is controlled and only reserved for cases of infec-
tion (especially osteoarticular) with methicillin-resistant Staphylo-
coccus or in very rare cases with enterococci (VRE or co-infection
with another multidrug-resistant germ). For the last isolate de-
tected (Case 16), tigecycline was the only remaining effective treat-
ment.

The acquisition of transferable genes encoding oxazolidinone
resistance (in this case, optrA) in a linezolid-susceptible VREf clone
is also a matter of concern. The optrA gene is frequently carried
by plasmids also bearing macrolide-resistance or aminoglycoside-
resistance genes [37]. Therefore, it is important to understand that
the use of other classes of antibiotics can favour the transfer of
such plasmids, resulting in an XDR clone. Antibiotic sparing, for all
these therapeutic classes, is therefore essential in patients poten-
tially colonised with VRE.

5. Conclusions

This study of the emergence and possible inter-hospital cir-
culation of an XDR linezolid- and vancomycin-resistant ST761 E.
faecium clone on Reunion Island emphasises the importance of
the strict application of prevention and infection control measures
against highly epidemic strains in this highly exposed territory
with links to the Indian subcontinent. It also documents the spread
of the optrA gene in VREf in the Southwest Indian Ocean area, in
which the French territory of Reunion Island could serve as a relay
point for the transmission of these high-risk clones to Southern
Africa or Europe, due to its bi-weekly or daily air connections to
South Africa and mainland France, respectively.
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