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Sir,

Acinetobacter baumannii is one of the most common organisms
causing healthcare-associated infections in hospitals, especially
withinintensive care units (ICUs). Carbapenemresistancein A. bau-
mannii is most often mediated by acquired class D carbapenem-
hydrolysing B-lactamases and in particular OXA-23.! Recently,
the emergence of Ambler class A GES-type carbapenemases in
A. baumannii has been demonstrated, being identified in France,
Belgium and Kuwait.?~*

The aim of our study was to analyse the molecular epidemiology
and clinical features of carbapenem-resistant A. baumannii (CRAB)
clinical isolates recovered in a Turkish hospital. Isolates were recov-
ered from patients hospitalized in two ICUs (respiratory and anaes-
thesiology) at the 2000 bed Ege University Medical School Hospital
located in Izmir, western Turkey, from 1 March to 1 September 2012
(a 6 month period). The total number of patients in the two ICUs
over the study period was 318. The total number of patient days
(length of stayx patient number) was 5935.

The CRAB isolates were recovered from clinical specimens of
patients diagnosed with ventilator-associated pneumonia (VAP)
and/or bacteraemia. Patients who were colonized with A. bauman-
nii, but without any sign of infection, were excluded from the study.

A total of 60 patients (24 females and 36 males; mean age
64 +2 years) were included in the study. The 60 CRAB isolates
were identified by incubation at 44°C and by using the Vitek 2

identification system (bioMérieux, La Balme-les-Grottes, France).
They were then further confirmed by specific PCR targeting the
blaoxa-s1-like genes intrinsic to A. baumannii.? The mean APACHE II
score of the patients was 194 7.2. Forty-five patients (75%) had
VAP and 15 (25%) had bacteraemia. None of these patients had
received an appropriate empirical antimicrobial therapy. Fifteen
(10 bacteraemia and 5 VAP) patients died before having being
treated with an appropriate antimicrobial therapy within the first
48 h (mortality rate 100%). The overall crude mortality rate for the
45 patients for whom the antimicrobial treatment was
appropriate was 55.6% (P<<0.001). The antibiotic regimens were
mostly combinations, being either colistin/tigecycline (n=20),
colistin/netilmicin (n=12), colistin/meropenem (n=13), tigecycline/
meropenem (n=6) or colistin monotherapy (n=4) (Table 1).

Antibiotic susceptibility was determined by disc diffusion and
MICs of tigecycline, colistin, imipenem and meropenem were deter-
mined by using Etest strips (AB bioMérieux, La Balme-les-Grottes,
France) and interpreted according to the updated CLSI guidelines
when applicable.” All of the 60 isolates were resistant to all
B-lactams, including broad-spectrum cephalosporins and carbape-
nems, and to fluoroquinolones. Resistance rates to amikacin, genta-
micin and netilmicin were 73%, 65% and 36%, respectively. In
addition, 33% of the isolates were resistant to all aminoglycosides
tested. Four isolates showed reduced susceptibility to tigecycline
(MICs of 1 mg/L) and five isolates were highly resistant (MICs of
3 mg/L). All of the isolates remained susceptible to colistin.

Identification of carbapenemase and class A extended-
spectrum B-lactamase (ESBL) genes was performed by PCR and
sequencing,”~“ showing that the 60 isolates were all positive for
the blaoxa-23 carbapenemase gene. In addition, five isolates were
positive for the blages-11 gene, encoding an ESBL possessing a
weak carbapenemase activity.® PCR mapping identified the
aacA4 gene cassette encoding the AAC(6')-Ib aminoglycoside
acetyltransferase together with the dfrA7 gene cassette encoding
resistance to trimethoprim downstream of blaggs-11.

In order to determine the genetic location of carbapenemase-
or ESBL-encoding genes, conjugation assays were performed
using A. baumannii BM4547 (rifampicin resistant) as the recipient
strain, as described previously.? Mating-out assays allowed A. bau-
mannii BM4547 transconjugants harbouring the blaggs-11 gene to
be obtained. Those A. baumannii transconjugants expressed both
OXA-23 and GES-11 and the corresponding blages.11 and
blapya-23 genes were identified on a single 100 kb plasmid. The
transconjugants showed resistance to all B-lactams, including car-
bapenems and aminoglycosides. Plasmid typing performed by
A. baumannii PCR-based replicon typing’ identified the 100 kb
plasmid as belonging to group 6, carrying the two carbapenemase
genes in all transconjugants.

Genotypic analysis of the 60 clinical isolates was performed by
PFGE and allowed them to be grouped into five distinct pulsotypes
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Table 1. Clinical characteristics of patients infected by the GES-producing A. baumannii isolates

Age APACHEII  Lengthof  Empirical

(years) Gender Comorbidity Infection score stay in ICU®  treatment  Treatment after culture  Outcome

48 female connective tissue disorder VAP 21 9 meropenem tigecycline+colistin death

67 male  solid organ tumour+abdominal VAP 32 14 meropenem netilmicin+ colistin death
surgery

83 male  multiple trauma VAP +bacteraemia 11 5 meropenem — death

79 male  solid organ tumour bacteraemia 10 5 levofloxacin  tigecycline+meropenem  survival

49 female solid organ tumour+abdominal bacteraemia 15 14 ceftriaxone  tigecycline+netilmicin survival

surgery

“Number of days before isolation of A. baumannii.

(data not shown). This grouping was further confirmed by using
the Diversilab technique (bioMérieux), which indicated that the
five GES-11-positive isolates belonged to three different clonal
lineages, with three isolates belonging to a single clone (data not
shown). Multilocus sequence typing performed as described previ-
ously® on the five GES-11-positive A. baumannii isolates revealed
that they all belonged to ST2, being part of the worldwide-
distributed clone II group.

The current emergence of CRAB is a significant source of
concern worldwide. Strains producing the carbapenemases
OXA-58 and OXA-23 have been previously identified in Turkey.
Here, only OXA-23 producers were identified, despite the fact
that five clones were concomitantly identified in this hospital.
The clonal diversity identified here revealed a polyclonal outbreak
situation in the ICUs during that period of time. As previously
reported, the overall mortality of the patients infected with those
CRABs was very high, especially when they did not receive
adequate empirical therapy. According to the resistance profile of
the studied isolates, colistin was the most effective antimicrobial.

While our work was in progress, another study reported the
occurrence of GES-11 and GES-12 enzymes among A. baumannii
isolates in Turkey.” This highlights the need for implementation of
adequate screening techniques to identify patients colonized by
those multidrug-resistant strains.

Funding

This work was mostly funded by the INSERM, France, and by grants from
the European Community (R-GNOSIS, FP7/HEALTH-F3-2011-282512, and
MAGIC-BULLET, FP7/HEALTH-F3-2001-278232). A. N. Z. was supported by
an overseas research grant from EKMUD (Turkish Infectious Diseases and
Clinical Microbiology Specialist Society).

Transparency declarations
None to declare.

References

1 Poirel L, Nordmann P. Carbapenem resistance in Acinetobacter
baumannii: mechanisms and epidemiology. Clin Microbiol Infect 2006; 12:
826-36.

2 Bonnin RA, Nordmann P, Potron A et al. Carbapenem-hydrolyzing
GES-type extended-spectrum B-lactamase in Acinetobacter baumannii.
Antimicrob Agents Chemother 2011; 55: 349-54.

3 Bonnin RA, Rotimi VO, Al Hubail M et al. Wide dissemination of GES-type
carbapenemases in Acinetobacter baumannii isolates in  Kuwait.
Antimicrob Agents Chemother 2013; 57: 183-8.

4 BogaertsP,NaasT,ElGarchFet al. GES extended-spectrum B-lactamases
in Acinetobacter baumannii isolates in Belgium. Antimicrob Agents
Chemother 2010; 54: 4872 -8.

5 Clinical and Laboratory Standards Institute. Performance Standards
for Antimicrobial Susceptibility Testing: Twenty-third Informational
Supplement M100-S23. CLSI, Wayne, PA, USA, 2013.

6 Moubareck C, Brémont S, Conroy MC et al. GES-11, a novel integron-
associated GES variant in Acinetobacter baumannii. Antimicrob Agents
Chemother 2009; 53: 3579-81.

7 Bertini A, Poirel L, Mugnier PD et al. Characterization and PCR-based
replicon typing of resistance plasmids in Acinetobacter baumannii.
Antimicrob Agents Chemother 2010; 54: 4168-77.

8 Diancourt L, Passet V, Nemec A et al. The population structure of
Acinetobacter baumannii: expanding multiresistant clones from an
ancestral susceptible genetic pool. PLoS One 2010; 5: e10034.

9 Cicek AC, Saral A, Iraz M et al. OXA- and GES-type B-lactamases
predominate in extensively drug-resistant Acinetobacter baumannii
isolates from a Turkish University Hospital. Clin Microbiol Infect 2013;
doi:10.1111/1469-0691.12338.

J Antimicrob Chemother 2014
doi:10.1093/jac/dkt488
Advance Access publication 10 December 2013

pACICU2 is a conjugative plasmid

of Acinetobacter carrying the
aminoglycoside resistance transposon
TnaphA6

Mohammad Hamidian and Ruth M. Hall*

School of Molecular Bioscience, The University of Sydney, NSW 2006,
Australia

1146


http://dx.doi.org/10.1111/1469-0691.12338
http://dx.doi.org/10.1111/1469-0691.12338


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




