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Susceptibility testing and detection of
resistance

P573| Comparison of ceftriaxone susceptibility rates of
Enterobacteriaceae in the TEST programme using EUCAST
vs. 2009 and 2010 CLSI breakpoints

R. Badal*, S. Bouchillon, B. Johnson, M. Hackel, M. Dowzicky
(Schaumburg, Collegeville, US)

Objective: EUCAST and CLSI have different breakpoints (bp) for
many drugs, including cephalosporins, complicating the process of
evaluating global data from surveillance studies. In 2010, CLSI will
lower susceptibility bp for several cephalosporins and aztreonam vs.
Enterobacteriaceae by as much as 2 doubling dilutions. The TEST
program has been monitoring susceptibility levels of tigecycline and
other drugs since 2004. This report evaluates the impact of the CLSI bp
change on reported susceptibility of Enterobacteriaceae to ceftriaxone
(Cax), both in Europe and globally.

Methods: 59,644 isolates of Enterobacteriaceae were tested from 2004—
2009 using broth microdilution following CLSI guidelines. Susceptibility
to Cax was compared using 2009 and 2010 CLSI (<8mcg/ml and
<lmcg/ml, respectively) and EUCAST (<1) bp.

Results: See the table.

Isolate Source  BP Used % Susceptible
Enterob.  E. coli K. pneumoniae K. oxytoca
ESBL+ ESBL- ESBL+ ESBL- ESBL+ ESBL-
Europe EUCAST/CLSI 2010 72 2 93 1 89 3 82
CLSI 2009 79 8 96 11 93 17 90
Rest of World  EUCAST/CLSI 2010 75 2 91 2 88 6 88
CLSI 2009 82 9 94 13 92 39 94
ESBL= ded spectrum b

Conclusions: Although the convergence of the EUCAST and CLSI Cax
bp in 2010 will eliminate discrepancies in susceptibility levels due to
different bp used in Europe and rest of world, analyses using CLSI will
see some large declines in %S values in some organism types (e.g.,
ESBL+ K. oxytoca). The new bp does a good job of classifying most
ESBL+ isolates as non-susceptible to Cax.

P574| Belgium goes EUCAST: critical aspects in a national move
from CLSI to EUCAST breakpoints

J. Van Eldere*, P Melin, J. Verhaegen, K. Magerman for the
BVIKM-SBIMC EUCAST working party

Objectives: In 2008 — at a national meeting of the Belgian society
of clinical microbiology and infectious diseases (BVIKM-SBIMC) —
the members voted to switch from CLSI to EUCAST breakpoints from
the 1st of January 2010. Belgium till now had no national antibiogram
committee and almost all labs used CLSI breakpoints and methodology.
Here we report on some of the critical aspects of a wholesale nationwide
shift towards EUCAST breakpoints.
Method: the BVIKM-SBIMC decided to install a EUCAST working
party to promote and facilitate the transition from CLSI to EUCAST.
Members from the working party have had numerous meetings and
interviews with clinical microbiologists but also with antimicrobial
susceptibility testing (AST) manufacturers, drug manufacturers, official
organizations involved in clinical microbiology and also with clinicians.
Results:
1. A local committee to take the lead in the shift towards EUCAST
breakpoints is absolutely necessary. Although most microbiologists —

thanks to several national and local meetings — are by now aware of
EUCAST, most take a ‘wait and see’ attitude.

2. A ‘translation’ of EUCAST guidelines into ‘national’ EUCAST
guidelines is needed. The EUCAST website is not user-friendly and
most labs expect clear and practical advice on how to implement
EUCAST. In addition, specific national peculiarities still need
a local input (eg use of temocillin in Belgium for which no
EUCAST breakpoints are available). AST manufacturers and drug
manufacturers also have expressed the need for national guidance on
matters related to AST.

3. Microbiologists want advice on practical issues related to imple-
mentation of EUCAST breakpoints and in particular issues related
to quality control. In this context it is important for national
committees to seek collaboration and endorsement of all stakeholders
including the manufacturers but also national quality control and/or
accreditation agencies, reference labs, professional organizations etc.

Conclusion: Successful implementation of EUCAST breakpoints

necessitates an concerted effort. We believe that it takes a sufficient

time (2 years) to prepare this shift and a substantial and sustained
communication effort to all stakeholders. To achieve this, the institution
of a national antibiogram committee is felt to be vital.

P575| EUCAST breakpoints in automated susceptibility testing:
evaluation of Vitek® 2

R. Smyth*, L. Bjelkenbrant, G. Kahlmeter (Viixjo, SE)

Objectives: To evaluate the performance of VITEK® 2 with software
version 04.02 for susceptibility testing and SIR-category interpretation
for clinical isolates using the breakpoints developed by the European
Committee on Antimicrobial Susceptibility Testing (EUCAST).
Methods: 211 clinical isolates of known identities and susceptibility
patterns were tested in VITEK® 2 using cards AST-GP68 for
S. pneumoniae and AST-P592 for staphylococci and enterococci. The
isolates were stored strains comprising 131 staphylococci, 44 enterococci
and 37 S. pneumoniae.

SIR-category for all strains had previously been established using
the Swedish Reference Group for Antibiotics (SRGA) disc diftusion
method, calibrated to EUCAST breakpoints. Antibiotics evaluated were
cefoxitin, oxacillin, ciprofloxacin, clindamycin, erythromycin, fusidic
acid, gentamicin, linezolid, moxifloxacin, penicillin, tetracycline and
vancomycin for the staphylococci. Ampicillin, gentamicin, imipenem,
linezolid, teicoplanin and vancomycin were evaluated for the enterococci
and cefotaxime, erythromycin, moxifloxacin, penicillin and tetracycline
for the S. pneumoniae.

Reference strains Staph. aureus ATCC 29213, ATCC BAA-1026, ATCC
BAA-976, ATCC BAA-977, E. faecalis ATCC 29212, ATCC 51299 and
S. pneumoniae ATCC 49619 were included as appropriate on each day
of testing. Discordant results were resolved using Etest.

Results: Overall category agreement was obtained in 98.4% of
tests. Minor errors (mE) for 7 strains of CNS to tetracycline, three
S. pneumoniae to cefotaxime and one S. pneumoniae to moxifloxacin.
One VME for S. prneumoniae to erythromycin. One strain of E. faecium
was falsely reported to be HLGR and one CNS strain falsely negative
in the test for inducible clindamycin resistance. Two strains of
S. pneumoniae failed to grow in AST-GP68 and are excluded from the
results table.

Conclusion: This first evaluation of EUCAST breakpoints in VITEK® 2
indicates it to be a reliable tool for susceptibility testing of common
Gram positive organisms.
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Bacterial group/characteristic Total number Total number Category CA %

of strains (n) of tests (n) agreement

(CA)

MSSA 64 768 768 100
MRSA 30 360 360 100
CNS 28 336 329 97.9
Staph. lugdunensis 9 108 108 100
ICR 10 10 9 90
E. faecalis 15 90 90 100
E. faecium 10 60 59 98.3
HLGR 9 9 9 100
VRE 10 10 10 100
Str. pneumoniae 37 148 143 96.6
PNSSP 21 21 21 100

P576| Evaluation of new ATB EU (08) panels compliant with
EUCAST guidelines

R. Martelin*, G. Zambardi, M. Albertini-Balland, E. Pillon,
M. Pompilio, J. Oliger, N. Carboni, P Dufour (La Balme-les-Grottes, FR)

Objectives: In 2009, EUCAST breakpoints and expert rules will be
implemented through Europe to reach the unique goal of European har-
monization. As a consequence, bioMérieux has updated both the reagents
and software of its semi-automated antimicrobial susceptibility testing
system for being compliant with EUCAST 2008 recommendations. The
aim of this study was to determine the performances of these new panels.
Methods: To evaluate the accuracy, each of the 8 panels was tested
with a set of 64 to 120 strains. ATB G- EU (08), ATB UR EU (08)
and rapid ATB UR EU (08) were tested with Enterobacteriaceae,
ATB PSE EU (08) with non-fermentative Gram-negative bacilli, ATB
STAPH EU (08) with Staphylococci, ATB STREP EU (08) with
Enterococci, Pneumococci, $-haemolytic and other Streptococci, ATB
HAEMO EU (08) with Haemophilus and Moraxella catarrhalis, and
ATB ANA EU (08) with Anaerobes. Category agreements and error rates
were determined in comparison to the reference agar dilution method (or
Etest for Anaerobes). To evaluate the reproducibility, a minimum of 10
strains were tested 3 times on each reference and the rates of identical
interpretations were calculated.
Results: Average, minimum and maximum agreement and error
percentages respectively were as follows:
— category agreements: 93.2, 89.4 (ATB PSE EU 08) and 96.0 (ATB
STREP EU 08)
— major errors: 2.4, 1.2 (ATB HAEMO EU 08) and 3.1 (ATB UR EU
08)
— very major errors: 2.2, 0.5 (ATB STREP EU 08) and 4.6 (ATB PSE
EU 08)
The average reproducibility was 96.2%, with a minimum of 93.7% (ATB
PSE EU 08) and a maximum of 97.6% (ATB STAPH EU 08).
Conclusions: Overall performances of the new ATB EU panels are
satisfactory and are not negatively impacted by the use of the breakpoints
defined by EUCAST, with few exceptions for non-fermentative species
and for Haemophilus. These new ATB panels and software will help
hospital and private laboratories to safety switch from CLSI or CA-SFM
recommendations to EUCAST.

P577| Assessment of the Phoenix system and EUCAST breakpoints
for antimicrobial susceptibility testing against contemporary
isolates expressing relevant resistance mechanisms

M.I. Morosini, M. Garcia-Castillo*, R. Canton (Madrid, ES)

Objective: To evaluate the accuracy of the PHOENIX system (BD,
USA) in combination with the EUCAST breakpoints for antimicrobial
susceptibility testing (AST) against contemporary clinical isolates
expressing relevant resistance mechanisms.

Methods: A total of 393 isolates were included: i) 200 fresh consecu-
tively recovered isolates (51 Enterobacteriaceae, EB; 40 P aeruginosa,
PA; 30 S. aureus, SA; and 29 Enterococcus spp., E) and ii) 193 stored
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(—80°C) isolates with characterized resistance mechanism [96 extended-
spectrum-(ESBL) and 50 metalo-(MBL) (-lactamase producing EB,
10 MBL-producing PA, 20 methicillin-resistant SA, MRSA, and 17
vancomycin-resistant E, VRE]. Comparator AST results were either
routine or historical data obtained following CLSI guidelines (broth
microdilution). Discrepancies were resolved using Etest. Quality control
ATCC strains were used to assure MIC reproducibility. MBL- and
ESBL-coding genes and mecA and van determinants were confirmed
by PCR and sequencing. PHOENIX performance was assessed based
on MICs concordances (essential agreement, EA, £1 log2 dilution) and
percentage of interpretive category error rates (ER) (minor, mi; major,
M; very major, VM).

Results: An overall EA of 96% (3,283 organism-antimicrobial
combinations) and global 2.4% mi, 1.2% M and 1.1% VM errors were
observed. Among fresh isolates, EA was: 97% (97% EB; 94% PA; 98%
SA; and 98% E). Global ER in these isolates were: 0.8% mi; 0.6% M;
and 2.3% VM, being this latter value mainly due to discrepancies in
the combination gentamicin-PA. In isolates with characterized resistance
mechanisms, EA was: 95% (99% ESBL-EB; 94% MBL-EB; 100%
MBL-PA; 97% SARM; and 91% EVR) Overall ER in this subset of
isolates were: 3.5% mi; 2.0% M; and 0.8% VM. In these isolates, mi
errors were mainly due to discrepancies in ciprofloxacin and ESBL-EB
as well as in imipenem, meropenem and ciprofloxacin and MBL-EB
whereas M errors were mainly attributed to amoxicillin—clavulanic acid-
ESBL-EB discrepancies.

Conclusion: This study indicates reliable AST results of PHOENIX
system and accurate interpretive categorization when using EUCAST
breakpoints in contemporary isolates expressing relevant resistance
mechanisms. Interpretive category discrepancies were mainly due
to particular organism-antimicrobial combinations due to specific
breakpoint definition such as gentamicin and PA or heterogeneous
expression of resistance mechanisms such MBL affecting carbapenems
in EB.

P578| EUCAST disc diffusion antimicrobial susceptibility testing
method

E. Matuschek*, R. Smyth, D. Brown, G. Kahlmeter (Vixjo, SE;

Peterborough, UK)

Objective: The European Committee on Antimicrobial Susceptibility
Testing (EUCAST) was recently tasked with developing a European
disk diffusion method calibrated to the harmonized European MIC
breakpoints. Method descriptions, quality control tables and zone
diameter breakpoints are to be developed by the end of 2009.
Methods: The method is based on Mueller-Hinton agar without supple-
ments (MH) for Enterobacteriaceae, Pseudomonas, Stenotrophomonas,
staphylococci and enterococci, and Mueller-Hinton agar with 5%
horse blood and 20 mg/L 3-NAD (MH-F) for Haemophilus, Moraxella
catarrhalis, Streptococcus pneumoniae, 0- and [3-haemolytic streptococci
and other fastidious organisms. The inoculum is McFarland 0.5 and
the plates are incubated at 35°C for 16-20h. MH plates are incubated
in air and MH-F in 5% CO2. Data for quality control strains and
clinical isolates was gathered during 2009 at the Swedish External
Reference Laboratory for Antimicrobial Susceptibility Testing, V&xjo
Central Hospital.

Results: For MH, the disk diffusion method was, when appropriate,
calibrated to quality control acceptable ranges established by Clinical
and Laboratory Standards Institute (CLSI). Repeated testing of a number
of antimicrobial agents resulted in reproducible results; with 64/75 mean
values targeting the mean of the CLSI range with a maximum of 1 mm
difference for E. coli ATCC 25922, S. aureus ATCC 25923 and P, aerugi-
nosa ATCC 27853. There were no mean values differing more than 2 mm
from the target. For reference strains and antibiotics/disks not represented
in CLSI tables, as well as for all data on MH-E, quality control ranges
were calculated from repeated testing by EUCAST on Mueller-Hinton
agar from several manufacturers. Clinical zone diameter breakpoints
were established by inhibition zone histogram analysis and by correlation
of inhibition zone diameters with corresponding MIC values.
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Conclusions: The main part of the EUCAST disk diffusion antimicrobial
susceptibility testing method is now developed and published on the
EUCAST website www.eucast.org where method descriptions, quality
control tables and clinical breakpoints are now freely available.

P579| EUCAST: validation of Mueller-Hinton agar with 5% horse
blood and 20 mg/L §-NAD (MH-F) for gradient tests on
fastidious micro-organisms

C. Karlsson™, E. Matuschek, G. Kahlmeter (Vixjo, SE)

Objectives: The European Committee on Antimicrobial Susceptibility
Testing (EUCAST) is currently developing a European standard method
for antimicrobial susceptibility testing by disk diffusion on Mueller-
Hinton agar (MH). The medium for fastidious organisms is MH
supplemented with 5% horse blood and 20 mg/L 3-NAD (MH-F). The
objective of this study was to validate MH-F for MIC determination
using gradient tests (Etest® and M.LC.Evaluator™) for Haemophilus
influenzae (H1), Streptococcus pneumoniae (PN) and Streptococcus
pyogenes (GAS).

Methods: MIC values were determined using Etest® (bioMérieux) and
M.L.C.Evaluator™ (Oxoid) on MH-F and on media recommended by
the manufacturers; i.e. Haemophilus test medium (HTM) for HI and
MH with 5% sheep blood (MHstr) for PN and GAS. MIC determination
was repeated ten times for reference strains and five times for clinical
isolates. MIC values were read after 20 hours incubation at 35-36°C
in 5% CO2. Susceptibility to amoxicillin—clavulanic acid, ampicillin,
ciprofloxacin, tetracycline and trimethoprim-sulfamethoxazole (SXT)
(Etest only) was determined for HI ATCC 49247 and HI NCTC 8468 and
benzylpenicillin, erythromycin, moxifloxacin (E-test only), tetracycline
and SXT (Etest only) for PN ATCC 49619 and GAS CCUG 25571.
Additionally, for HI and PN, three clinical isolates with known resistance
and borderline MIC values for $-lactam antibiotics were tested. Etest and
M.L.C.Evaluator were validated separately.

Results: On MH-F and respective reference media for f-lactams,
fluoroquinolones, erythromycin and tetracycline, identical MIC values
were obtained for 69% of Etest readings and 72% of M.I.C.Evaluator
readings, with another 31% (Etest) and 27% (M.I.C.Evaluator)
readingstone dilution respectively. Corresponding numbers for SXT
were 30% identical MIC values, 44% of readings+one dilution and 25%
differing by two dilutions. Results were easily read on both media.
Conclusion: MH-F showed excellent agreement with reference media
(HTM and MHstr) for gradient test MIC determination of HI, PN and
GAS. We recommend that the manufacturers further validate the use of
MH-F as an alternative to the currently recommended media. This will
allow the use of MH-F for both disk diffusion and gradient tests. For
SXT, further investigation is needed.

P580| MH-F: a common medium for fastidious organisms in the
EUCAST disk diffusion antimicrobial susceptibility testing
method

E. Matuschek™, D. Brown, G. Kahlmeter (Viixjo, SE; Peterborough, UK)

Objective: The European Committee on Antimicrobial Susceptibility
Testing (EUCAST) was recently tasked with developing a European disk
diffusion method. One important part of the method was to develop a
common medium for fastidious organisms, with focus on Haemophilus
influenzae (HI), Streptococcus pneumoniae (SP) and other streptococci.
Methods: Mueller-Hinton agar (MH) with different supplements was
investigated as the medium for testing HI and SP with a McFarland 0.5
inoculum and incubation at 35°C and 5% CO2 for 16—20 h. The proposed
medium, MH with 5% horse blood and 20 mg/L 3-NAD (MH-F), was
then evaluated for growth of a number of fastidious organisms under the
described conditions.

Results: Supplementation of MH with 20mg/L (-NAD and 5%
horse blood resulted in good growth of SP and HI. When MH was
supplemented with sheep blood instead of horse blood, much more
B-NAD (>100mg/L) was needed for growth of HI. MH plates with
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5% horse blood were further evaluated with 3-NAD (purity ranging
from 95 to >99%) from seven different manufacturers. With 20 mg/L
-NAD, all products tested gave similar growth of both HI and SP. MH-F
supported good growth of a number of additional fastidious organisms
including streptococcus groups A, B, C and G, a-haemolytic streptococci
(S. anginosus, S. bovis, S. constellatus, S. gordonii, S. intermedius,
S. mitis, S. mutans, S. oralis, S. salivarius, S. sanguinis, S. vestibularis),
Moraxella catarrhalis, Haemophilus parainfluenzae, Aggregatibacter
aphrophilus, Pasteurella spp., Corynebacterium spp., Listeria monocyto-
genes, Arcanobacterium haemolyticum, Burkholderia cepacia, Eikenella
corrodens, Kingella kingae and Neisseria meningitidis.

Conclusions: Mueller-Hinton agar with 5% horse blood and 20 mg/L
B-NAD (Mueller Hinton-Fastidious, MH-F) incubated in 5% CO2 was
chosen as the medium and atmosphere for fastidious organisms in the
EUCAST disk diffusion antimicrobial susceptibility test. Good growth
on MH-F was shown for a number of fastidious organisms. Anaerobes
and Neisseria gonorrhoeae will be further investigated.

P581| Screening for high-level aminoglycoside resistance in
enterococci. The EUCAST standard disc diffusion method

E. Matuschek, J. Ahman*, C. Claesson, L. Nilsson, G. Kahlmeter
(Vixjo, Linkoping, SE)

Objective: The presence of high-level aminoglycoside resistance
(HLAR) in enterococci continues to increase and it is important to
differentiate strains without acquired resistance mechanisms from those
with HLAR. EUCAST recommends screening with gentamicin for
detection of HLAR in vitro. The objective of this study was to investigate
which gentamicin disk strength most reliably predicts HLAR, using
EUCAST breakpoints and standard disk diffusion method on Mueller-
Hinton agar.

Methods: A total of 125 clinical isolates of Enterococcus faecalis
(107) and Enterococcus faecium (18) were selected from Véxjo Central
Hospital (n=382) and Linkdping University Hospital (n=43). All isolates
had gentamicin MIC values ranging from 16-1024 mg/L, confirmed with
Etest. Disk diffusion was performed on Mueller-Hinton agar without
supplements according to the EUCAST disk diffusion method, using
disks containing 10, 30 and 120 ug gentamicin. The inoculum suspension
was equivalent to McFarland 0.5 and plates were incubated at 35°C for
18+2h.

Results: HLAR was detected with gentamicin Etest (MIC > 128 mg/L,
as defined by EUCAST) in 50/102 E. faecalis and 18/18 E. faecium.
For E. faecalis, HLAR strains were clearly separated from those
without acquired resistance mechanisms and with gentamicin 10- and
30-ug disks inhibition zones were absent (= 6 mm) for all HLAR
strains. For gentamicin 120-ug, three HLAR strains had inhibition
zones of 7-10mm. Separation of HLAR strains was less distinct for
E. faecium, when gentamicin 120 ug was used; five HLAR strains had
inhibition zones of 8—15mm. When comparing these results with data
on E. faecalis from routine laboratory work in Vix;jo, the gentamicin
30-ug disk (n=686) shows a clear separation, whereas discrimination
may become a problem with the gentamicin 10-ug disk (n=237).
Conclusions: All gentamicin disks predicted high-level aminoglycoside
resistance in the E. faecalis investigated, whereas the results were
less conclusive for E. faecium. The results of this study suggest that
gentamicin 30-ug disks are more reliable than gentamicin 10- and 120-ug
disks for predicting HLAR in enterococci, using EUCAST breakpoints
and methodology.

P582| Amoxicillin—clavulanate and piperacillin—tazobactam:
comparison of different susceptibility testing methods

S. Persson*, C.G. Giske, V. Ozenci (Stockholm, SE)
Objectives: To analyse the susceptibility of clinical Escherichia coli

isolates against amoxicillin—clavulanate and piperacillin-tazobactam and
compare the performance of three susceptibility testing methods.
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Methods: A total of 179 clinical Escherichia coli isolates were included.
Species identification was performed with Vitek2, and susceptibility
testing was performed with disc diffusion, Etest and Vitek2. Etest-results
were considered the gold standard. EUCAST breakpoints were used for
both antibiotics when analyzing the MIC and Vitek2 data. Disc diffusion
breakpoints for piperacillin—tazobactam were derived from the Swedish
Reference Group for Antibiotics. The results from the three methods
were compared using Pearson correlation coefficient (r). Discrepancies
between the methods were describes as minor, major and very major.
Results: The correlation for MICs for amoxicillin—clavulanate by Etest
and Vitek2 was relatively high (r=0.82). Seventeen major (9.49%) and
one very major (0.56%) errors were observed with Vitek2. In contrast
there was poor correlation for the MICs for piperacillin/tazobactam by
Etest and Vitek2 (r=0.37). As many as forty-seven (26.26%) major
and seven (3.91%) minor discrepancies were observed between the
two methods. In all major discrepancies observed in testing both
antibiotics, Vitek2 result was resistant whereas the Etest result was
susceptible. When disc diffusion method is considered, the breakpoint for
amoxicillin—clavulanate was estimated at 18 mm in the wild type E. coli
population studied. Results from disc diffusion tests were significantly
correlated with Etest for amoxicillin—clavulanate (r=0.79). There were
twenty-three (12.85%) major discrepancies between the two methods. In
contrast, relatively poor correlation between Etest and disc diffusion
results was observed when piperacillin/tazobactam tested (r=0.49).
There were twenty-eight (15.64%) minor discrepancies between the two
methods.

Conclusion: The susceptibility testing results for amoxicillin—
clavulanate obtained by three methods were highly correlated. However
there was poor correlation in piperacillin/tazobactam testing in the
studied material. The discrepancies observed for susceptibility testing
of piperacillin/tazobactam might be clinically important. Especially the
major errors observed with Vitek2 are of potential great concern.

P583| Evaluation of E-test to determine tigecycline MICs in
Enterobacter sp. from blood culture isolates

JW. Cohen Stuart*, JW. Mouton, N. Al Naiemi, A.C. Fluit, N. Arents,
B.M. Diederen, S. Thijsen, B. Viamincx, M. Leverstein-Van Hall
(Utrecht, Nijmegen, Amsterdam, Veldhoven, Haarlem, Nieuwegein, NL)

Introduction: Tigecycline is often one of the last therapeutic options
for infections by multi-drug resistant Gram-negative bacteria. Therefore,
accurate MIC testing is critical. Previous studies have however shown
that tigecycline MICs determined by Etest may be influenced by the
brand of Muller-Hinton (MH) agar, hypothetically due to variations in
concentrations of manganese. Furthermore, for Acinetobacter spp. with
MICs >2mg/L by Etest, the MIC was at least two doubling-dilutions
lower using broth micro-dilution (BMD). The aim of this study was
to evaluate the Etest as a method to determine tigecycline MICs for
Enterobacter spp.

Methods: Tigecycline MICs were determined in 271 Enterobacter
bloodculture isolates from 12 laboratories throughout the Netherlands,
using Becton Dickinson (BD) MH II medium for BMD (Merlin,
Germany) according to the ISO-guideline 20776—1 (reference method
EUCAST and CLSI). The Etest (Biomerieux, France) was performed
using the same MH medium as well as an Iso-sensitest agar (Oxoid,
UK). In each experiment, E. coli ATCC 25922 was used as control
strain. EUCAST clinical breakpoints were used (susceptible(S)< 1 mg/L),
as well as FDA breakpoints (S<2mg/L).

Results: Compared to BMD, MICs determined by Etest were
significantly higher using either MH agar or Iso-sensitest agar (see
Table). In 84% of the isolates, tigecycline MICs were 2 or more
doubling dilutions higher by Etest on MH agar compared to BMD. MICs
determined by Etest on MH agar were significantly higher than on Iso-
sensitest agar. Susceptibility rates were significantly higher when using
the BMD method compared to Etest, using either EUCAST or FDA
breakpoints (see Table). When EUCAST breakpoints were used, 97% of
isolates were S in the BMD method, whereas only 30% were S with Etest
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on MH agar. Almost all isolates (96%) that tested non-S (EUCAST) by
Etest on MH agar, were S in the BMD method.

The MICs of the E. coli control strain were within the specified range
(0.03mg/L-0.25mg/L) for all three methods, although in the BMD
method the value was 0.0325 mg/L and using Etest on MH agar, the
value was 0.25 mg/L..

Conclusion: In Enterobacter spp., tigecycline MICs determined by Etest
are significantly higher than MICs determined by BMD. Therefore,
Etest should not be used for tigecycline susceptibility testing in
Enterobacter spp. The misclassification as tigeclycline non-susceptible
may incorrectly deny patients an important antibiotic option.

Method MIC (mg/L) % S
MICsy MICyy Geometric mean EUCAST FDA
+SD (S<D (S<2)
BMD 0.25 1 0.42£0.41% 97%* 100%
Etest
BD MH agar 1.5 3 1.94+1.6* 30%%* 82%%*
Iso-sensitest Agar 0.5 1.5 0.88+1.2% 88%%* 94%%*

*p <0.001 for comparisons between each method using t-test (comparisons of
means) or Fisher-Exact test (comparisons of susceptibility rates).

P584| A simple colourimetric method for antimicrobial
susceptibility testing of bacteria in biofilms

S. Kim*, H.Y. Kang, S.M. Kim, D.T. Cho, J. Kim (Daegu, KR)

Objective: Bacteria in biofilms are protected from antibiotics. For some
antibiotics, the concentration required to kill biofilm cells may be greater
than a thousand times that required to kill planktonic cells of exactly
the same strain. Therefore, standard antimicrobial susceptibility test
has limited relevance for determining antimicrobial susceptibility of
bacteria in biofilms. We here developed a simple colorimetric method for
antimicrobial susceptibility testing of bacteria in biofilms using trimethyl
tetrazolium chloride (TTC) as an indicator of viable bacteria in biofilms.
Method: Biofilms were formed on 96-well polystyrene microtiter plate
for 1 day, treated with antibiotics for additional 1 day and reacted
with 0.02% TTC for 1 hr. The optical density at 540nm (OD540)
was measured on a microtiter plate colorimeter. The OD540 value
of biofilms after treatment of antibiotics was compared with that of
biofilms before treatment of antibiotics. Results were expressed as
reduction (%) of OD540 value in respect to controls. Using this new
method, biofilms formed by Staphylococcus aureus, Escherichia coli
and Klebsiella pneumonia were tested for their susceptibility to several
antibiotics. Minimum inhibitory concentration (MIC) was determined by
the standardized CLSI method.

Ampicillin/ Cefotaxime Amikacin Ciprofloxacin
Sulbactam

E. coli ATCC 25922 MIC 4 0.5 0.5 0.0078
MBIC 4 0.5 1 0.0078
MBEC50 16 8 8 1
MBEC90 >512 >512 >512 >8

K. pneumoniae B170 MIC 2 0.5 0.5 0.0625
MBIC 2 0.5 0.5 0.0156
MBEC50 64 16 2 1
MBEC90 256 128 >512 >8

K. pneumoniae 172 MIC 16 0.5 0.5 0.125
MBIC 64 16 8 0.25
MBEC50 128 64 >512 >8
MBEC90 256 >512 >512 >8

hicill

S. aureus ATCC 25913 MIC 4 1 1 2
MBIC 0.5 4 0.5 0.5
MBEC50 8 8 8 >512
MBEC90 >512 >512 >256 >512

S. aureus WS-3 MIC 64 2 2 4
MBIC 4 4 0.25 1
MBEC50 >512 8 8 >512
MBEC90 >512 >512 >256 >512

S. aureus WS-8 MIC 8 1 2 4
MBIC 2 4 1 2
MBEC50 >512 16 16 >512
MBEC90 >512 >512 >256 >512

S. aureus WS-22 MIC 8 2 1 4
MBIC 0.5 1 0.5 0.5
MBEC50 4 8 8 32
MBEC90 >512 =512 >256 =512
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Results: Reduction of TTC by viable bacteria produced red formazan
that could be measured quantitatively by colorimetric absorbance at
540 nm. The minimum biofilm inhibitory concentration (MBIC) was
determined as the concentration at which the % of OD540 value
is 100%. Minimum biofilm eradication concentration (MBEC) was
assessed such as MBEC50 and MBEC90, which was termed as the
concentration of drugs that kill 50% and 90% of bacteria in pre-
formed biofilms, respectively. MBEC50 and MBEC90 were determined
as the concentration at which the % of OD540 value is 50% and
10%, respectively. The results were summarized in Table 1. Estimation
of the efficacy of antibiotics for bacterial biofilms was enabled by
comparing MBIC, MBEC50 and MBEC90 of drugs. In addition,
prominent differences in susceptibility for drugs between biofilm cells
and their planktonic counterparts of the same strain (MBIC versus MIC)
were observed.

Conclusion: We developed a new simple colorimetric antimicrobial
susceptibility testing of bacteria in biofilms using TTC as a viable
cell indicator. This method may be useful to screen the effectiveness
of antibiotics or biocides at eradicating bacterial biofilms.

P585| Evaluation of performances of the Phoenix automated system
in the antimicrobial susceptibility testing using EUCAST
breakpoints

T. Giani, V. Conte, M.M. D’Andrea, G.M. Rossolini* (Siena, IT)

Objectives: The objective of this work was to evaluate the performances
of the PHOENIX (PHX) system for antimicrobial susceptibility testing
(AST) and detection of clinically relevant resistance mechanisms
following the EUCAST guidelines.

Methods: 362 isolates, including routine clinical and collection isolates
with known MICs data, were used in this study. Gram-negatives (69%)
were represented by Enterobacteriaceae (including KPC and ESBL
producers), A. baumannii/calcoaceticus complex (IMP producers and
representative of the major nosocomial European clones), P aeruginosa
(including metallo-carbapenemase producers) and S. maltophilia. Gram-
positives (31%) were Enterococcus spp (including VRE and high-level
aminoglycoside resistant strains), Staphylococcus spp (including MRSA)
and Streptococcus spp (including penicillin- and macrolide-resistant
strains). ASTs were performed using PHX using 3 ad hoc panels able to
determine the appropriate MICs in line with the EUCAST breakpoints.
Experimental Concordance (EC), defined as MIC agreement +1 log2
dilution and Category Concordance (CC) to determine Very Major Error
(VME), Major Error (ME) and minor Error (mE), were used to analyze
raw data obtained with PHX. Occurrences of discrepancies were resolved
first by retesting and ultimately by Etest and/or micro-dilution method.
Results: Overall EC was 99.1% and CC was 96.2%. In total VME
accounted for 1.3%, ME 0.8% and mE 2.8%. For Enterobacteriaceae no
ME were seen, VME were 0.4% and mE 2.6%. All ESBL and KPC
producers were correctly identified as resistant isolates. Less agreement
was found for non-fermenting isolates. For this group VME were 2.6%,
ME 2.3% and mE 5%. The majority of the errors were observed for
P aeruginosa and gentamicin (n=6 VME), meropenem (n= 14 mE) and
piperacillin/tazobactam (n=3 VME, n=5 ME). For Staphylococci VME
were 1.7%, ME 1.8% and mE 1.6%. All MRSA were correctly identified
as such. No ME or VME were seen for Streptococcus and Enterococcus
spp and mE 1.7% and 1.3% respectively.

Conclusions: PHX showed excellent performances in the assessment
of MICs of clinical isolates using EUCAST compliant panels, as
demonstrated by the very high EC and CC. Accurate interpretative
categorization and detection of main resistance mechanisms was also
obtained using EUCAST breakpoints. Discrepancies observed for
specific species/antibiotic combinations will be further investigated.
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Ability of ciprofloxacin 1pg discs and British Society
for Antimicrobial Chemotherapy (BSAC) zone diameter
breakpoints to detect plasmid-mediated quinolone resistance
determinants in urinary enterobacterial isolates

A. Amin, D. Wareham™ (London, UK)

Objectives: Plasmid-mediated quinolone resistance (PMQR) genes have
been increasingly reported amongst members of the Enterobacteriaceae
worldwide. In London we recently reported an incidence of 53% in a
set of ciprofloxacin resistant urinary isolates collected at our centre. As
PMQR genes confer only low-level resistance it has been suggested that
modification of screening procedures and breakpoints may be required in
order to optimize their detection (Cavaco & Aarustrup, JCM 2009). The
aim of this study was therefore to determine any correlation between
carriage of PMQR genes and zone of inhibition to 1ug ciprofloxacin
discs using BSAC susceptibility testing methodology and breakpoints.
Methods: Consecutive non-duplicate enterobacterial isolates obtained
from nosocomial and community-acquired urinary tract infections were
screened for PMQR genes using primers specific for qnrA,B and S,
gepA, and aac(6')-Ib-cr and oqxA,B genes. Antimicrobial susceptibility
testing was performed for using the BSAC method with a zone size of
<16 mm considered resistant.

Results: 167 isolates were included, of which 76.0% were identified as
Escherichia coli. PMQR genes were found in 37.1% of isolates. qnrS
was present in 13.2% of isolates, qnrA in 0.6%, qepA in 2.4%, and
aac(6')-Ib-cr in 32.9%. The oqxAB genes were detected in 18 isolates,
all of which were identified as K. pneumoniae, in which these genes are
located chromosomally Of the isolates harbouring PMQR genes, 98.4%
had a zone diameter of <16 mm to lug ciprofloxacin discs.
Conclusions: These results suggest that the BSAC zone diameter
breakpoint for 1ug ciprofloxacin discs is adequate to detect isolates with
PMQR genes, although a very small proportion of such isolates may be
missed.

P587| Comparison of disc diffusion, E-test and Vitek2 for detection
of carbapenemase-producing Klebsiella pneumoniae with
various breakpoint systems

M. Vading*, @. Samuelsen, B. Haldorsen, A. Sundsfjord, C.G. Giske
(Stockholm, SE; Tromsa, NO)

Objectives: Carbapenem resistance among Klebsiella pneumoniae has
increased over the last years and their detection is challenging. The aim
of this study was to compare detection of carbapenemase producing
strains with the current CLSI and EUCAST breakpoints.

Methods: K. pneumoniae (n=51) with known carbapenemases (KPC
n=31, VIM n=20) were collected from laboratories in Sweden, USA,
Greece and Norway. Disk diffusion (DD; Oxoid) and Etest (bioMérieux)
with imipenem (IPM), meropenem (MEM), and ertapenem (ERT) were
performed. Further, all strains were tested with the VITEK2-system with
5 different antibiotic cards containing either IPM or MEM or ERT,
and various combinations of these. ESBL-testing was performed with
VITEK2, ESBL combination disks (Becton Dickinson) and ESBL Etest.
Results: With current CLSI and EUCAST clinical MIC breakpoints,
respectively 11 and 7 of the strains were susceptible to IPM and
MEM, but none to ERT. Using the EUCAST epidemiological cut-
off value (ECOFF) all strains were resistant to both MEM and ERT,
but 5 strains were susceptible to IPM. All carbapenemase-producing
strains were detected with DD when using a cut-off value of 22 mm for
IPM, MEM and ERT. The VITEK2 expert system failed in detecting
3 carbapenemase producers when using a card with IPM as the only
carbapenem. One failure was observed with ERT as the only carbapenem,
and one failure when using a card containing both IPM and MEM.
Antibiotic cards containing MEM or IPM plus ERT recognized all strains
as carbapenemase-producing. Many of the strains were ESBL-positive
both in VITEK2 and with combination disks (CDT), but not with ESBL
Etest.
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Conclusion: Both MEM and ERT performed better than IPM in
separating between wild-type isolates and carbapenemase-producers. For
MEM it was possible to detect all carbapenemases in K. pneumoniae
with the EUCAST ECOFE but not with clinical breakpoints. All
carbapenemase producers were identified with the ERT clinical
breakpoints. Tentative disk diffusion cut-offs could be defined, but should
be compared to EUCAST disk diffusion ECOFFs when these become
available. Strains with positive ESBL tests according to CDT method or
VITEK2 can still be carbapenemase producers, and this should be tested
if one or several carbapenem MICs are above the ECOFFs. To detect
carbapenemases with the VITEK2 system one should use antibiotic cards
containing more than one carbapenem, and always ERT.

P588| Two-centre evaluation of a microarray for rapid detection
of antibiotic resistance genes in Gram-negative species that
cause community and healthcare-associated infections

J-C. Zhang* (London, UK)

Objectives: To evaluate a DNA extraction and microarray procedure for
rapid and accurate detection of resistance genes in Enterobacteriaceae,
Pseudomonas spp. and Acinetobacter spp.

Methods: The panel of 32 test strains comprised A4. baumannii,
Escherichia coli, Klebsiella pneumoniae, Klebsiella spp., Enterobac-
ter spp., Citrobacter freundii, Morganella morganii, Hafnia alvei,
P aeruginosa, and Salmonella; all had partially-defined resistance
genotypes, as determined previously by PCR analysis. All strains
were tested in two centres. DNA was extracted using a simple lysis
method; resistance genes were amplified in a multiplex labelling
reaction and hybridized against a Clondiag strip-format array chip. The
array comprised 159 probes in triplicate, representing genes encoding:
aminoglycoside-modifying enzymes; acquired AmpC b-lactamases, ES-
BLs, and carbapenemases (the latter including metallo-enzymes, OXA-
48, KPC, and SME enzymes); plasmidic fluoroquinolone resistances; and
resistance to chloramphenicol, macrolides, rifampicin, sulphonamides,
tetracyclines and trimethoprim. Results were analysed with an Arraymate
reader and IconoClust software. PCR and DNA sequencing were used
to verify results and to establish criteria for interpreting array data.
Results: The test strains allowed 113/159 (70%) probes to be validated;
46 probes did not hybridize with test DNA. The simple extraction
protocol yielded DNA suitable for analysis from diverse species,
including multiple genera of Enterobacteriaceae, P aeruginosa and
A. baumannii. Generally there was good agreement between the
genotypes assigned at the two centres and, using a threshold of >0.4,
92% of array ‘hits’ were confirmed by PCR. The benefit was illustrated
by detection by array of rmtC and armA genes, subsequently confirmed
by PCR and sequencing, in several clinical isolates that produced NDM-1
metallo-carbapenemase.

Conclusion: This simple array technology is able to detect resistance
genes in a broader range of host species than previously studied, and
shows good agreement with PCR-based detection strategies. The current
array needs further validation against a larger panel of strains, and
refinement to replace non-specific probes. However, this initial work
clearly shows the potential of arrays as reference microbiology tools
and highlights the benefits of the approach to detect antibiotic resistance
genes.

P589| Development of a real-time multiplex PCR assay for the
detection of CTX-M type ESBLs directly from blood cultures

G.L. Vanstone™, L. Wilkie, B.M. Charalambous, I. Balakrishnan
(London, UK)

The rapid detection of Extended-spectrum [-Lactamase (ESBL) pro-
ducing Enterobacteriaceae, particularly the CTX-M types, is critical
to implementing optimal antibiotic therapy and appropriate infection
control procedures. Currently, detection is based on phenotypic methods
that can take 48 hours to complete.
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Objectives: To evaluate the novel combination of a rapid DNA extraction
method directly from blood cultures with a real-time multiplex PCR
(RT-PCR) that can detect the five-phylogenetic groups (CTX-M-1, CTX-
M-2, CTX-M-8, CTX-M-9 and CTX-M25) of CTX-M type ESBLs
(Birkett et al. 2007).

Methods: Five control organisms representing the CTX-M groups were
spiked into negative blood cultures to give concentrations of between
103 to 107 bacteria/ml. A bead-beating DNA extraction method (BD
Diagnostics) and RT-PCR was performed on all of the blood cultures.
The RT-PCR was performed as described previously (Birkett et al.
2007) on a RotorGene 6000 (Qiagen) using a commercially available
master mix (Lightcycler 480 Probes Master, Roche), following the
manufacturer’s instructions.

Results: All 5 strains were detected directly from blood cultures in 3.5
hours, with a detection limit of 10* bacteria/ml. This is significantly
lower than the average number of bacteria found in blood cultures when
they flag positive (>107 bacteria/ml) on our currently used, automated
blood culture detection system (Bactec FX, BD Diagnostics).
Conclusion: The detection time of the 5 CTX-M ESBL groups directly
from blood cultures was reduced by >10 fold compared with standard
methods. This rapid methodology is currently being evaluated on actual
blood cultures from patients. This simple and rapid technique has
the potential to dramatically improve patient outcome and facilitate
rationalisation of both antibiotic use and infection control practices much
earlier than currently possible.

P590| Pre-real-time PCR steps standardization for appropriate
interpretation of mexA and mexX gene expression by mex
Q-Test in P aeruginosa

L. Avrain, D. Hocquet, T. Laurent, T. Leclipteux, P Mertens*
(Gembloux, BE,; Besangon, FR)

Background: Absolute and relative gene expression analysis by Real-
Time PCR may be dependent on pre-Real-Time PCR steps, including
bacteria culture and cDNA synthesis. The successful completion of these
preliminary steps may affect the final interpretation of the Real-Time
PCR results. The aim of the present study was to examine the impact of
culture phase, reverse transcription kits and Sybr Green mix kits on the
absolute and relative gene expression of mexAB-oprM and mexXY-oprM
pumps in P aeruginosa.

Methods: Bacterial pellets were obtained by harvesting growing bacteria
at OD from 0.5 to 1.25 at 620 nm, for control strains (PAO1, PT629 and
mutGR1 respectively for wild type, mexAB and mexXY over-expressing
strains) and for 9 clinical strains overproducing one or both efflux
systems. Five reverse transcription kits and five Sybr Green mix kits were
compared on purified total RNA. The mexA and mexX genes absolute
and relative expressions were detected by mex Q-Test Real-Time PCR
kit (Coris BioConcept) with cut-off of significant over-expression at 2
and 5 for mexA and mexX genes (relative to PAO1), respectively.
Results: Analysis of mexA and mexX genes expression during bacterial
growth revealed an increase in relative expression of mexA at higher OD
particularly for strains over-expressing mexA. The best discrimination
between wild-type and mexA or mexX overexpressing strains was
obtained at OD 1.0. Analysis of the five reverse transcription kits showed
important variations (more than 2 orders of magnitude) in absolute
expression of mexA and mexX. Some Reverse transcriptases showed
higher transcription of mRNA in high copies as for mexA while others
perform better on the mRNA with lower copy numbers like mexX. Table
1 lists the reverse transcriptase kits to the best (rank 1) to least efficient
(rank 5). This observation is less perceptible when working in relative
expression. No major differences were observed with the Sybr Green
mix Kits.

Conclusions: For robust and reproducible mex expression analysis with
the mex Q-TesT Real-Time PCR (Coris BioConcept), we recommend to
harvest bacterial pellets at an OD of 140.1 at 620 nm and to choose
the best Reverse Transcription kit. Though the list of tested kits is not
exhaustive, we recommend suppliers able to identify both genes in low
copies number (as the basal level of mexX in wild type strains) and
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genes with a low ratio of over-expression compared to PAO1, as strains
overexpressing mexA.

Table: Efficacy rank of Reverse Transcription Kits for mex4 and mexX
genes

Reverse Transcription Kits mexA mexX
First Strand cDNA Synthesis Kit (Roche Diagnostics) 1 3
Superscript ITT Reverse Transcriptase (Invitrogen) 2 2
Multiscribe Reverse transcriptase (Applied Biosystems) 3 4
RevertAid™ H Minus First Strand cDNA Synthesis Kit (Fermentas) 4 1
Reverse Transcription System (Promega) 5 5

P591| Comparative evaluation of disc synergy tests with EDTA
and dipicolinic acid for detection of MBL production in
Pseudomonas aeruginosa

E. Skleenova, J. D’Souza, N. lvanchik, M. Edelstein*, R. Kozlov
(Smolensk, RU)

Objectives: Production of acquired metallo-3-lactamases (MBLs) is one
of the most clinically and epidemiologically significant mechanisms of
resistance to carbapenems in P aeruginosa. The aim of our study was
to compare the effectiveness of the double-disk synergy tests (DDSTs)
using two different inhibitors: EDTA and dipicolinic acid (DPA) for
detection of MBLs in P aeruginosa.

Materials and Methods: Ten reference strains producing the known
MBLs: IMP-1, IMP-2, IMP-4, IMP-12, IMP-13, VIM-1, VIM-2, VIM-7,
VIM-10, SPM-1, and 480 clinical P aeruginosa isolates non-susceptible
to imipenem and/or meropenem (MICs >4 mg/L) were used in this
study. The clinical isolates were collected from 36 hospitals of diverse
geographic locations. DDSTs were performed by placing the disks
containing inhibitors (5 mkl of 0.5M EDTA or 5 mkl of 0.5M DPA)
15mm (center-to-center) from disks with imipenem. A clearly visible
extension of the inhibition zone of any {-lactam disk towards the
inhibitor disk was interpreted as positive result for MBL production. PCR
for the most common VIM- and IMP-type MBL genes was used as a
reference method and imipenem-hydrolysis assay was used as additional
method to resolve discrepant results of phenotypic and genotypic tests.
Results: Both the DDST-EDTA and DDST-DPA correctly detected the
presence of MBLs in all the control strains and all clinical isolates
(n=159) that demonstrated positive PCR results for MBL genes. True
negative results were obtained by both assays for 306 isolates; false
positive results — for 15 isolates, of which 5 revealed extension of the
inhibition zones with both inhibitors, 5 with EDTA only, and 5 with DPA
only.

Conclusion: In our study, DDSTs with DPA and EDTA demonstrated
equal performance with 100% sensitivity, 96.9% specificity, 100% NPV,
and 94.1% PPV for detection of MBLs in P aeruginosa. The specificity
of phenotypic MBL detection could be increased to 98.4% if positive
results are confirmed by both assays.

P592| A novel screening agar for the detection of vancomycin
non-susceptible Staphylococcus aureus

C.D. Burnham®, K. Anderson, C.J. Weber, WM. Dunne Jr. (Saint
Louis, Atlanta, US)

Objectives: The ability to accurately identify isolates of Staphylococcus
aureus with reduced susceptibility to vancomycin is of critical clinical
importance. Guidance for susceptibility testing for S. aureus has recently
been in flux. In January 2006, CLSI updated breakpoints for vancomycin
susceptibility testing for S. aureus such that a minimum inhibitory
concentration (MIC) greater than 2mg/L was considered to be non-
susceptible to vancomycin. In 2009, the CLSI deemed that disk diffusion
was no longer an acceptable means for susceptibility testing for
vancomycin in staphylococci. The objective of this study was to design
a cost-effective medium to detect vancomycin non-susceptible S. aureus.
Methods: A medium consisting of brain heart infusion agar with
3mg/L vancomycin (BHI-V3) was created to screen for isolates of
S. aureus with reduced susceptibility to vancomycin. The agar was
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inoculated with 10 uL of a 0.5 McFarland standard suspension of
organism and incubated at 35 C for 24h. Any growth on BHI-
V3 was interpreted as positive. This agar was validated using a
collection of 100 S. aureus strains previously characterized by the
CDC using broth microdilution. This collection included 55 vancomycin
susceptible isolates and 45 vancomycin intermediate (VISA) isolates.
Once validated, BHI-V3 was incorporated into routine use in the Barnes-
Jewish Hospital Microbiology Laboratory. The vancomycin MIC of
all isolates growing on BHI-V3 was also determined using multiple
methods.

Results: All of the VISA isolates (45) and 19 of the vancomycin
susceptible isolates in the challenge set grew on BHI-V3, for 100%
sensitivity and 65% specificity. In the first 60 days the agar was
implemented in clinical practice, we identified 17 potential VISA isolates
out of 421 S. aureus strains tested. Thirteen of these isolates were
confirmed as VISA. The MIC of the confirmed VISA isolates was
determined using four different methods. The Microscan Pos MIC Panel
26 had the highest sensitivity of VISA detection (92%), followed by
Etest (85%), and Sensititre GPALL (54%). Vitek2 GP67 was the least
sensitive, detecting only 1 of the 13 VISA isolates.

Conclusions: BHI-V3 has excellent sensitivity for detection of VISA.
We recommend that clinical laboratories use this media to screen all
isolates of S. aureus for reduced susceptibility to vancomycin. Isolates
that do not grow on the agar can be considered vancomycin susceptible.

P593| Wild type MIC distribution and epidemiological cut-off
values in clinical Legionella pneumophila serogroup 1 isolates

J.P. Bruin*, E. ljzerman, JW. den Boer, JW. Mouton, B.M. Diederen
(Haarlem, Nijmegen, NL)

Objectives: Surveillance studies on the in vitro activity of antibiotics
used for Legionnaires’ disease are necessary to identify changes in
susceptibility rates. Wild type distribution and epidemiological cut off
values (ECOFF) used to detect resistance have not been described for
Legionella pneumophila. The goal of this study was to determine MICs
in clinical L. pneumophila isolates collected from patient materials and
to determine ECOFFE.

Methods: 187 clinical L. prneumophila serogroup 1 isolates collected
from unique patients were tested. All patients were included as part of
a national outbreak detection programme. All strains were typed using
AFLP typing and/ or SBT according to the European Working Group
on Legionella Infections (EWGLI) guidelines. E-tests for ciprofloxacin,
levofloxacin, moxifloxacin, erythromycin, azithromycin, clarithromycin,
cefotaxim, rifampicin, tigecycline, and doxycycline (AB Biodisk, Solna,
Sweden) were performed. Buffered yeast extract agar supplemented with
a-ketoglutarate (BCYE-a; Oxoid, Basingstoke, UK) was used in the
testing procedure. The MICs were read after culture at 35°C after 2 days
of incubation. ECOFF were determined according to EUCAST criteria
and expressed as WT < Xmg/L.

Results: The MIC90 and wild-type cut-off values were determined at
0.50 (range 0.5-2) and 1.0 mg/1 for ciprofloxacin, 0.25 (range 0.064—1.0)
and 0.50mg/1 for levofloxacin, 0.50 (range 0.25-1.0) and 1.0 mg/l for
moxifloxacin, 0.25 (range 0.032—2) and 1.0 mg/1 for erythromycin, 0.25
(range 0.032-8) and 1.0mg/l for azithromycin, 0.25 (range 0.064-1)
and 0.50mg/l for clarithromycin, 0.50 (range 0.016—1.0) and 1.0 mg/I
for cefotaxim, 0.032 (range 0.016—0.032) and 0.032 mg/1 for rifampicin,
8 (range 2—-16) and 16 mg/l for tigecycline, 8 (range 1-8) and 16 mg/l
for doxycycline.

Conclusion: All isolates were inhibited by low concentrations of the
quinolones and macrolides tested, with somewhat higher MICs for the
fluoroquinolones. Rifampicin was found to be the most active against
L. pneumophila isolates. Only one isolate (0.5%) showed a MIC outside
the WT distribution for the fluorochinolones and macrolide antibiotics
(MIC 2mg/1 for ciprofloxacin and 6 mg/l for azithromycin). These data
can be used as a reference for the detection of resistance in clinical
L. pneumophila isolates.
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Correlation of MICs and diskzone diameters in clinical
Legionella pneumophila serogroup 1 isolates

J.P Bruin*, E.P. Yzerman, B.M. Diederen, JW. Den Boer, JW. Mouton
(Haarlem, Nijmegen, NL)

Objectives: Routine use of disk diffusion tests for detecting antibiotic
susceptibility for Legionella pneumophila in relation with MICs have not
been described. The goal of this study was to determine the correlation
of MICs and zone diameter (MDcorr) in clinical L. pneumophila isolates
collected from patient materials for 10 antibiotics. We used BCYE agar
because this is most commonly used for culturing legionella.

Methods: 194 L. pneumophila serogroup 1 isolates collected from
unique patients were tested. All patients were included as part of a
national outbreak detection program. All strains were typed using AFLP
typing and/ or SBT according to the European Working Group on
Legionella Infections (EWGLI) guidelines. E-tests (AB Biodisk, Solna,
Sweden) and disk diffusion tests (Becton, Dickinson and Company,
USA) for ciprofloxacin (Cip), levofloxacin (Lev), moxifloxacin (Mox),
erythromycin (Ery), azithromycin (Azi), clarithromycin (Cla), cefotaxim
(Cef), rifampicin (Rif) and doxycycline (Dox) were performed. Buffered
yeast extract agar supplemented with a-ketoglutarate (BCYE-a; Oxoid,
Basingstoke, UK) was used in the testing procedure. The MICs and zone
diameter were read after culture at 35°C and 2 days of incubation.
Results: Of the three fluoroquinolones Cip showed the best MDcorr and
no major or minor errors were observed in differentiating susceptible
and resistant strains. All three macrolides Ery, Azi and Cla showed a
wide MIC distribution and good MDcorr. MICs also correlated well
with each other with R >0.7. The disk zones were relatively wide,
22-56 mm for Azi and Ery, and less for Cla (35-55mm). Resistance
could be differentiated from susceptible for Azi and Ery, but not for
Cla. Depending on the diskzone criterium there was one minor or one
major error for Cla. The MDcorr for cefotaxim was good, while for
rifampicin, doxycyclin and tigecyclin they were not (<0.4). However, as
there were no clearly resistant strains these were difficult to interpret.
Conclusion: Good MIC-diskzone size correlates were found for the
quinolones, macrolides and cefotaxim. For quinolones the ciprofloxacin
and for macrolides either azithromycin or erythromycin could be used
as an indicator for class resistance.
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P595| Inducible clindamycin resistance should not be neglected
in erythromycin intermediate Staphylococcus aureus blood
isolates

D. Giilmez*, B. Sener, G. Hasgelik (Ankara, TR)

Objectives: Detecting inducible clindamycin resistance is a challenge for
laboratories which use automated systems for antibiotic suscebtibility
testing. BD Phoenix system is used for antimicrobial testing of
Staphylococcus aureus isolates and BDXpert system is used for reporting
the susceptibility results in our laboratory. BDXpert System warns the
laboratory to perform a D-test for all erythromycin resistant isolates
(Rule 335) and does not report clindamycin susceptibility results.
Clindamycin susceptibility results of erythromycin intermediate isolates
are reported according to the detected minimum inhibitory concentration.
Since the panels to detect inducible clindamycin resistance are not yet
available in Turkey, this study was conducted to determine inducible
clindamycin resistance in erythromycin resistant and intermediate
S. aureus isolates.

Methods: S. aureus strains isolated from blood from January 2004 to
October 2009 were included. Phoenix system detected 67 erythromycin
resistant and 9 intermediate isolates. D-test was performed for all isolates
and compared with Phoenix results.

Results: Distribution of S. aureus isolates according to D-test results and
erythromycin susceptibility is given in the Table. Of the 67 erythromycin
resistant isolates, 8 (11.9) were D-zone negative and all were clindamycin
susceptible by the Phoenix system. Of the 9 erythromycin intermediate
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isolates, 3 (33.3%) were D-zone positive and falsely reported as
clindamycin susceptible.

Conclusions: BDXpert system does not report clindamycin suscep-
tibility results for erythromycin resistant S. aureus isolates, however
inducible clindamycin resistance in erythromycin intermediate isolates
may be overlooked. Therefore all erythromycin intermediate S. aureus
strains should also be tested for inducible clindamycin resistance.

Table. Distribution of S. aureus isolates according to D-test results and
erythromycin susceptibility

Erythromycin R, n (%) Erythromycin I, n (%) Total, n (%)

D-zone positive 59 (88.1) 3(333) 62 (81.6)
D-zone negative 8 (11.9) 6 (66.7) 14 (18.4)
Total 67 (100) 9 (100) 76 (100)

P596| Evaluation of spiral gradient endpoint technique for
rapid detection of vancomycin intermediate-resistant
Staphylococcus aureus

V. Doddangoudar*, M. O’Donoghue, M. Boost, P Appelbaum
(Kowloon, HK; Hershey, US)

Objectives: Emergence of Staphylococcus aureus strains which are non-
susceptible to vancomycin has made treatment of infections by these
strains more difficult. Their non-susceptibility cannot be easily and
rapidly determined by current methods as they lack sensitivity and
reproducibility or are slow and/or tedious to perform, thereby delaying
appropriate therapy for the patient. This study evaluated the spiral
gradient endpoint (SGE) technique for determination of vancomycin
MIC, aiming to provide an economical, rapid, and simple method for
the detection of vancomycin non-susceptible S. aureus.

Method: Using a spiral plater, vancomycin stock solution (2076 mg/L)
was deposited on an agar plate in a spiral pattern to produce a
concentration gradient. Three agar media were evaluated: Mueller Hinton
(MH), Brain heart infusion (BH) and 5% Glucose Brain heart infusion
(GBH). Three isolates were inoculated in duplicate on each plate across
the spiral to expose them to the exponential concentration gradient and
then incubated at 37°C for 24 h. SGE was determined by measuring the
distance from the centre of the plate to the endpoint of growth. The
antibiotic concentration at this point, which represents the MIC, was
calculated using SGE software. Results for 30 isolates were compared
to standard agar dilution method (SAD).

Results: The intra-batch, inter-batch and inter-observer reproducibilities
of SGE method were excellent for all media with best results being
obtained for BH. The ranges of standard deviation and coefficients
of variation for BH were: 0.35-0.83 & 6.89-12.14% for intra-batch;
0.35-0.53 & 5.77-9.62% for inter-batch, and 0.58 & 8.66-13.3% for
inter-observer. There was excellent correlation between MICs generated
by the SGE method using BH and SAD (12 = 0.961) over the range
0.5-20ug/ml.

Conclusion: In the era of increasing antibiotic resistance, early detection
of non-susceptibility can lead to improved therapy of multidrug resistant
infections and shorten expensive hospitalization stays. This study has
shown SGE technique to be a simple, rapid, and cost-effective alternative
for the routine laboratory. The cost of consumables is low when
compared to other recommended methods. Although there is an initial
outlay for purchase of a spiral plater (US$12,500), this investment can
be rapidly recovered by savings in consumables and labour, as well as
possible reduced hospitalisation costs as a result of rapid susceptibility
reporting made possible by SGE.



Susceptibility testing with Gram-positives

P597| Methicillin-resistance detection in 5 minutes: novel rapid
immunochromatographic kit directly from Staphylococcus
aureus primary isolates

J-P. Rasigade, O. Raulin, A.M. Freydiere, L. Parmeland,
C. Roure-Sobas, H. Salord, J. Etienne, S. Tigaud, F Laurent™ (Lyon, FR)

Objective: Rapid detection of methicillin resistance in Staphylococ-
cus spp., especially S. aureus, is crucial in patient management. The
availability of fast molecular diagnostics has strengthened infection
control strategies by providing results in hours rather than days, as the
time required for culture-based methods. However, costs and equipment
requirements have limited the widespread use of such molecular
methods. In this context, we evaluated a novel rapid detection kit
(Dipstick PLP2a, Inverness Medical) using immunochromatography for
sensitive and specific detection of the PLP2A protein causing methicillin
resistance. This method is performed in 5 minutes directly from primary
isolates, and is similar to the strep throat test routinely used for
diagnosing streptococcal sore throat.

Methods: A total of 222 strains of Staphylococcus spp. were grown
for 24h on Columbia blood agar and trypticase soy blood agar plates
(bioMérieux, Lyon, France): 153 S. aureus (102 methicillin resistant
and 51 methicillin susceptible S. aureus) and 69 coagulase-negative
staphylococci (CoNS) (50 methicillin resistant and 19 methicillin
susceptible CoNS). Each strain was tested for methicillin resistance
using Dipstick PLP2A assay. The assay was also performed after PLP2A
induction in colonies harvested near the inhibition zone of oxacillin
and cefoxitin discs on Mueller-Hinton agar plates (bioMérieux, Lyon,
France).

Results: Methicillin resistance detection in S. aureus had 96% sensitivity,
100% specificity, 100% positive predictive value (PPV) and 98%
negative predictive value (NPV). The same detection in CoNS had
86% sensitivity, 100% specificity, 100% PPV and 73% NPV. In both
S. aureus and CoNS, sensitivity and specificity reached 100% after
PLP2A induction or an additional 24 h incubation.

Conclusions: Our findings demonstrate that the Dipstick PLP2A rapid
immunochromatographic kit allows sensitive and specific detection of
methicillin resistance directly from primary isolates of S. aureus and
CoNS. In the light of the importance of early adaptation of antibiotic
therapy in patients with staphylococcal infections, this rapid diagnostic
kit could soon play a routine part in microbiology laboratory testing.

Performance of a new MicroScan WalkAway panel for
detection of oxacillin resistance in a French nationwide set
of Staphylococcus aureus isolated from community-acquired
skin and soft tissue infections

O. Gallon, P Pina, E Laurent, B. Lamy, X. Palette, E. Doucet-Populaire,

JW. Decousser™ on behalf of the College de Bactériologie Virologie

Hygiene Study Group

Objectives: Detection of Oxacillin resistance (OR) in Staphylococcus
aureus is a daily challenge for clinical laboratories. Cefoxitin testing is
now currently recommended and used for this purpose. We evaluated
the performance of a new MicroScan WalkAway panel (Siemens,
Sacramento) including this compound for the detection of OR.

Methods: During 2006 203 S. aureus isolates were collected from
a nationwide study through the French College de Bacteriologie
Virologie Hygiene network interesting in community-acquired skin and
soft tissue infections. OR was detected by a mecA PCR, cefoxitin
(FOXdm) and moxalactam (MOXdm) disk diffusion method according
to French criteria (susceptible to oxacillin if diameter >26 and 23 mm,
respectively), and the new MicroScan WalkAway panel PC30. This
panel contains oxacillin in doubling dilution from 0.25 to 2 pg/mL
and an additional cefoxitin test (4 wg/mL); each strain was categorized
as oxacillin resistant if its oxacillin MIC was superior to 2 pug/mL or
if the cefoxitin test was positive (i.e. yielded a growth). The panels
was automatically run according to the manufacturer’s instructions.
ATCC25923 and 43300 were used. In addition the Panton-Valentine

S141

leukocidin coding gene (pvl) was detected by PCR. Very Major (VMe,
false susceptible) and Major errors (Me, false resistance) were reported.
Results: OR was detected in 15.3% of isolates (31/203) by PCR.
Considering the mecA PCR as the gold standard, the sensibility,
specificity, Positive Predictive and Negative Predictive Value were
respectively 96.8%, 100%, 100% and 99.4% for the FOXdm, 93.5%,
100%, 100% and 98.8% for the MOXdm, 100%, 99.4%, 96.9% and
100% for the PC30 panel. VMe and Me were identified for respectively
1 and O isolate for the FOXdm, 2 and O isolates for the MOXdm
and 0 and 1 isolates for the PC30 panel. Comparing to the oxacillin
MIC determination, the cefoxitin test detected true OR in two additional
isolates (mecA PCR positive). Among the 18 pvl PCR positive isolates,
only the PC30 panel accurately identified the oxacillin susceptibility for
the totality of this subgroup (17 oxacillin-susceptible and 1 oxacillin-
resistant isolates), the FOX and MOX diffusion method misidentifying
the OR in the only one mecA and pvl PCR positive isolate.
Conclusions: Both FOXdm or MOXdm and the PC30 panel are highly
accurate methods for OR detection in clinical relevant S. aureus, the later
method belonging to an automated antimicrobial susceptibility testing
system.

P599| Resistance to macrolides and licosamides. Comparison of
ICR test from Vitek-2C AST-577 card to D-test

R. Soloaga*, N. Carrion, M. Vazquez, A. Procopio, P Amaya,

M. Giovanakis, A. Sujemecki, A. Rossetti, D. Lanzetta, S. Guaycochea,
L. Biblieri, J. Pares, S. Scorza, R. Pereda, A. Fernandez, A. Meo,

L. Derdoy, L. Guelfand (Buenos Aires, AR)

Objectives: Resistance to macrolides and lincosamides in Staphylococ-
cus strains isolated in Argentina is mainly due to efflux mechanisms
(E) or to the modified target (ribosome23s); the latter could occur by
induction (MLSi) or constitutive resistance (MLSc). Clindamycin may
select intratreatment resistance if MLSi is present. The objective was to
compare the ICR test performance (inducible clyndamycin resistance)
of the Vitek 2C AST-P577 card (bioMérieux, Marcy 1’Etoile, France)
to the D-test suggested by the CLSI (Clinical and Laboratory Standards
Institute) to differenciate E from MLS;..

Materials: 372 isolated Staphylococcus strains were studied at 8
hospitals in Buenos Aires, Argentina. They correspond to S. aureus
(n:197), S. epidermidis (n: 86); S. hominis (n:30); S. haemolyticus (n:21),
S. capitis (n:6), S. saprophyticus (n:4), S. simulans (n:4), S. cohnii (n:4),
S. warneri (n:3), S. lugdunensis (n:3), S. auricularis (n:1), S. xylosus
(n:1), Staphylococcus spp (n:12).

The strains were identified using the Vitek 2C GPI card.

Resistance to macrolides and lincosamides, and the ICR test were
determined using the Vitek 2C AST-P577 card, considering breakpoints
and D-test methods suggested by the CLSI (CLSI 2009, M2 and M7,
Table 2C).

Results: 172 strains (46.3%) were erythromycin and clindamycin
susceptible, 97 (26%) were only resistant to erythromycin and 103
(27.7%) were resistant to both antibiotics.

According to the erythromycin and clindamycin MIC result, to the
AES Vitek 2C suggestions, to the IRC test and D-test, 23% of the
erythromycin resistant strains displayed efflux compatible mechanism,
51.5% MLSc and 25.5% MLSi.

Susceptibility, specificity, positive predictive value, negative predictive
value and essential correlation of the IRC test as regards the D-test were
100%.

Conclusions: The IRC test together with the Vitek 2 Advanced
Expert System (AES) offer an excellent correlation with the D-test to
differenciate MLSi from E.
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P600| Comparative evaluation of BD Phoenix system and
conventional agar dilution method for detection of oxacillin
resistance in Staphylococcus spp.

A. Nikulin*, M. Sukhorukova, M. Edelstein, R. Kozlov, A. Dekhnich
(Smolensk, RU)

Objectives: To evaluate the performance of the BD Phoenix system and
conventional phenotypic methods for the detection of oxacillin resistance
in clinical isolates of Staphylococcus spp.

Methods: In total, 299 clinical non-duplicate isolates of Staphylococ-
cus spp. collected from patients with different types of invasive infections
in different regions of Russia were included in the study.

Minimum inhibitory concentrations (MICs) of oxacillin were determined
using the agar dilution method on Mueller-Hinton agar (Becton
Dickinson). Staphylococcus aureus strain ATCC® 29213 and strains
carrying the SCCmec cassettes of types I-IV were used for quality
control. The results of agar dilution susceptibility testing were interpreted
according to the EUCAST clinical breakpoints. The combination panels
PMIC/ID-60 were used with the BD Phoenix system. Real-time PCR
(RT-PCR) assay for the mecA and internal 23S rRNA staphylococcal
gene sequences was used as a reference method to which the phenotypic
methods were compared.

Results: The results of oxacillin susceptibility testing by agar dilution
method and BD Phoenix system compared to those of RT-PCR are
presented in the table. The sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV) for both methods were
calculated. In three series of repetitive tests, the BD Phoenix system did
not yield any susceptibility results for 11 isolates of coagulase-negative
staphylococci (CNS) which were therefore excluded from analysis. Most
of the isolates that showed discrepant results of oxacillin susceptibility
testing and mecA status had the oxacillin MICs differing by no more
than one two-fold dilution from the breakpoint value.

Conclusion: Using the molecular test for mecA detection as a reference
method, the BD Phoenix system demonstrated higher sensitivity and
specificity than the agar dilution method for detection of oxacillin
resistance in S. aureus and CNS.

Number of isolates Percent

True False True False Sensitivity ~ Specificity PPV~ NPV
positive  positive  negative  negative
S. aureus (n=200)
RT-PCR 78 122
Phoenix 72 2 120 6 923 98.4 973 952
Agar dilution 66 30 92 12 84.6 75.4 688 885
CNS (n=99)
RT-PCR 43 (35%) 56 (53%)
Phoenix* 33 15 38 2 943 71.7 68.8 95
Agar dilution 41 17 39 2 953 69.6 70.7 95.1

*Excluding isolates which did not yield any susceptibility result with BD Phoenix.

P601| Detection of inducible macrolide-lincosamide-streptogramin
B resistance in Staphylococcus species: Vitek2 Advanced
Expert system versus double disc method (D-zone test)

L. Geerts*, A. Smismans, J. Frans (Bonheiden, BE)

Objective: The double disk induction test (CLSI, M100-S19) is rec-
ommended to determine inducible macrolide-lincosamide-streptogramin
B (iMLSB) resistance in Staphylococcus species. The Advanced Expert
System (AES) of Vitek 2 (bioMérieux) claims to detect this resistance
mechanism as well. To evaluate the reliability of the AES, we compared
Vitek 2 with the double disk method.

Methods: On 125 consecutive Staphylococci spp. (52 Staphylococcus
aureus en 73 coagulase negative Staphylococci), collected in Imelda Hos-
pital Bonheiden (27/10/2008-28/07/2009), we retested erythromycin-
resistant Staphylococci on Vitek card AST-P549 (bioMérieux) for which
the AES reported a “resistant” clindamycin result (Vitek expert rule:
‘Therapeutic interpretation suggests corrections to clindamycin’), apply-
ing the CLSI double disk induction protocol. Staphylococcus strains were
suspended to a 0.5 McFarland turbidity before inoculation on a Mueller-
Hinton agar (Biorad). Subsequently, the erythromycin and clindamycin
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disks (Biorad) were placed exactly 15 mm edge to edge and the plates
were incubated for 16 to 18 h at 35+2°C. Flattening of the zone of inhibi-
tion adjacent to the erythromycin disk confirmed the presence of iMLSB.
Results: Each isolate resistant for erythromycin and susceptible to
clindamycin was inferred by the AES to harbour an iMLSB phenotype.
These data are inconsistent with surveillance data of methicillin suscepti-
ble S. aureus strains obtained by our reference center in Belgium (2007)
showing a resistance for clindamycin and erythromycin of respectively
26% and 7%. In the same survey methicillin resistant S. aureus expressed
62% resistance to erythromycin and 43% to clindamycin.

We obtained equal results between the AES and the double disk induction
in only 58.4% of our isolates. The results were discordant for 21.1% of
the S. aureus strains and 56.1% of the coagulase negative Staphylococci.
During our evaluation, Vitek 2 reported two major errors for clindamycin
and erythromycin susceptibility in two strains: one with confirmed
constitutive MLSB for clindamycin (0.8%) and another found susceptible
for erythromycin (0.8%).

Conclusion: The high false positive rate excludes the application of the
AES for the reliable detection of iMLSB in Staphylococcus species. The
company announced to provide an improved iMLSB detection method
in the near future.

P602| Evaluation of MicroScan WalkAway for identification and
antimicrobial susceptibility testing of Gram-positive cocci

H. Poupet*, JM. Adam, N. Dmytruk, A. Billoet, C. Poyart (Paris, FR)

Objectives: The aim of this study was to evaluate MicroScan WalkAway
(Siemens) automated system for the identification and antimicrobial
susceptibility testing (AST) of Gram-positive cocci. A total of 335 non-
redundant clinical isolates including 100 Staphylococcus aureus (SA),
50 coagulase-negative staphylococci (CNS), 55 Streptococcus agalactiae
(GBS), 71 Enterococcus sp (En), 20 f-hemolytic streptococci (BHS), 40
a-hemolytic streptococci (AHS) were tested.

Methods: MicroScan identifications were compared to: (i) phenotypic
routine tests for SA, GBS, and BHS; (ii) Vitek2 system (bioMérieux)
for CNS and En; and (iii) sodA sequencing for AHS. AST results were
compared to the agar dilution method according to the 2007 CA-SFM
recommendations.

Results: MicroScan correctly identified: 98% of SA, 98% of CNS,
94.5% of GBS, 96% of En, and 100% of BHS (identified as first choice
>85% probability: 96% of SA, 71% of CNS, 84% of GBS, 89% of
En, and 90% of BHS, identified with low-level discrimination <85%:
2% SA, 27% SCN, 8% SGB, 7% En, and 10% BHS). Nine strains
were misidentified: SA (2%), CNS (2%), GBS (9%), En (4%). Using
sodA sequence determination as the gold standard, 72% of AHS were
correctly identified by MicroScan among which 15% were identified with
low-level discrimination. However 28% AHS were misidentified.

AST results were as follows:

i. SA: methicillin resistance was detected in 98% of the strains.
Two strains expressing low level methicillin resistance were not
detected. Very Major Error (VME) (susceptible (S) for resistant
(R)) were observed for penicillin G (2.5%), quinolones (1.2%), and
trimethoprim/sulfamethoxazol (1.2%).

ii. CNS: methicillin resistance was detected in 98% (1 major error
R for S). 2% VME were observed for quinolones, tobramycin, and
trimethoprim/sulfamethoxazol; 14% VME for fucidic acid; and 10%
for fosfomycin.

iii. Streptococci: 100% agreement was observed between the two
methods concerning f-lactams. Among GBS, 28 strains were
resistant to erythromycin (Ery) and/or clindamycin (Cli). Ery and
Cli resistance was not detected by MicroScan in 18% and 4%,
respectively.

iv. En: all strains resistant to glycopeptides were detected by
MicroScan. 1 VME was observed for kanamycin.

Conclusion: This study shows that the MicroScan system is an
acceptable system for identification and AST of Gram-positive cocci
in routine laboratory. However, macrolide resistance detection in
streptococcal species remains to be improved.



Diagnosis and susceptibility testing of Staphylococcus and Enterococcus

P603| Multicentre evaluation of the MicroScan Dried Overnight
cefoxitin screen test for coagulase-negative staphylococci

J. Hindler, K. Ward, D. Bruckner, K. Sei, M. Bacsafra, H. Bains,
L. Mann, B. Zimmer* (Los Angeles, West Sacramento, US)

Objectives: Accurate detection of methicillin resistance in clinically
significant coagulase-negative staphylococci (CNS) is essential. CLSI
recently introduced disk diffusion testing with cefoxitin (FOX) as an
alternate method to determine mecA-mediated methicillin resistance in
CNS. Interpretive criteria using FOX broth microdilution have not yet
been established for CNS. A multicenter study was performed to evaluate
the MicroScan broth microdilution Cefoxitin Screen (CfxS) Test used
in combination with the 18 hour oxacillin MIC. Results obtained were
compared with mecA or FOX disk results.

Methods: MicroScan panels were evaluated at three sites with 184
efficacy and 32 challenge isolates (114 S. epidermidis and 102 other CNS
including 16 S. lugdunensis). Isolates were tested on a MicroScan Dried
Overnight Gram Positive Panel containing a single well with 4 ug/ml
cefoxitin and oxacillin concentrations of 0.12 to 8 ug/ml. MicroScan
results were compared to FOX disk and to mecA PCR. Panels were
inoculated using the turbidity standard method and read visually at 18 h.
FOX disk diffusion was performed as described and interpreted by CLSI.
MecA PCR was performed using primers described by Murakami et al.
(J. Clin. Microbiol. 29: 2240-2244).

Results: Sensitivity and specificity of the MicroScan panel using CfxS
and the 18 h OX MIC for detection of OX resistance compared to mecA
PCR were 99.2% and 95.9%. The MicroScan panel had 0.8% VME
(1/118) and 4.1% ME (4/98). Two of the 4 ME triggered a software
Alert rule indicating that CNS with OX MICs of 1 or 2 and negative
CfxS results may still be mecA negative and that additional testing might
be performed to resolve the mecA status. Sensitivity and specificity for
CfxS and 18 h OX MIC compared to FOX disk were 96.6% and 92.8%.
Sensitivity and specificity of the FOX disk results compared to mecA
PCR were 95.8% and 93.9%.

Conclusion: This multicenter study showed the MicroScan Dried
Overnight panel Cefoxitin Screen (CfxS) results correlate well with
mecA PCR testing for CNS.

Diagnosis and susceptibility testing of
Staphylococcus and Enterococcus

P604| Validation of the MicroScan WalkAway®-96 for the species
identification and susceptibility testing of clinically significant
coagulase-negative staphylococci

L. Patteet, L. Peeters, H. Goossens, M. leven™ (Antwerp, BE)

Objectives: Because of their increasing importance Coagulase Negative
Staphylococci(CNS)should be identified to the species level and
susceptibility testing be performed in clinically significant specimens by
a reliable method. Whereas S. epidermidis is usually easily identified
with a high accuracy, some less prevalent species among the CNS
are identified with much lower accuracy by some commercial systems.
The aim of this study was to validate an automatic system, MicroScan
WalkAway®-96 in conjugation with the MicroScan®—Pos BP Combo
Panel Type 28 (Siemens Healthcare Diagnostics, Sacramento CA) for
the identification and methicillin susceptibility of CNS.

Methods: The MicroScan system was evaluated on a collection of 428
CNS isolated in the University Hospital Antwerp. Identification to the
same species level by a validated in-house method (J. Clin. Microbiol.
1995; 33: 1060), 2 commercial methods (API ID 32 Staph® and Staph-
zym®) and the biochemical reference method was considered the gold
standard. Methicillin susceptibility was compared to MICs for oxacillin
combined with PCR for the mecA gene.

Results: 413/428 (96.5%) of isolates could be identified correctly by
the MicroScan WalkAway®-96 system: S. epidermidis 292/296 (99%),
S. haemolyticus 48/50 (96%), S. hominis 33/34 (97%), S. capitis 13/14
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(93%), S. warneri 9/14 (64%), S. lugdunensis 4/5 (80%), S. schleiferi
6/6, S. cohnii 2/2, S. saprophyticus 2/2, S. hyicus 1/1, S. intermedius 1/1,
S. sciuri 1/1, S. xylosis 1/1, S. lentus 0/1.

Of the 15/428 (3.5%) strains not correctly identified, 5 were S. warneri:
3 were identified at the genus level, 2 were misidentified; the 12 other
species were misidentified as other CNS.

The MicroScan system determines the methicillin susceptibility by
interpreting the susceptibility for oxacillin and cefoxitin, both integrated
in the Combo Pos panel. The correlation between the oxacillin
and cefoxitin susceptibility results was 98%. When the methicillin
susceptibility of the CNS determined by MicroScan was compared with
the MecA PCR method, the correlation was 97.6% both with oxacillin
and cefoxitin: 10/406 (2.5%) isolates showed a discrepant result, 8 were
reported false resistant in mecA negative strains, 2 were reported false
susceptible in MecA positive strains.

Conclusion: From this study, we concluded that, except for S. warneri,
the MicroScan WalkAway®-96 system is a simple and reliable method
for the identification and methicillin susceptibility testing of CNS.

P605| Rapid detection of Staphylococcus aureus strains with reduced
susceptibility to vancomycin by isothermal microcalorimetry

A. Bizzini*, A. Trampuz (Lausanne, CH)

Objectives: Methicillin-resistant Staphylococcus aureus (MRSA) is an
increasing cause of morbidity and mortality. Vancomycin (VAN) is
the first-line antibiotic for serious and invasive MRSA infections.
However, MRSA can exhibit heterogeneous (hVISA) or homogeneous
(VISA) intermediate susceptibility to VAN, which has been associated
with treatment failure. Therefore, the detection of VAN intermediate
resistance is of high importance in the clinical setting. Current
microbiological techniques, such as population analysis profile (PAP),
are laborious and time-consuming. We investigated the potential of
microcalorimetry as a rapid and simple method to detect subpopulations
of reduced susceptibility to VAN by detection of growth-related heat
production in the presence of VAN.

Methods: CLIN, a clinical MRSA isolate (VAN MIC 1 mg/L) was used
as a VAN susceptible control (VSSA). S. aureus Mu3 (VAN MIC 2 mg/L)
was the representative strain for hVISA and S. aureus Mu50 (VAN MIC
8mg/L) for VISA. PAP was performed according to standard techniques.
Microcalorimetry was performed by inoculating 107 CFU of overnight
cultures into vials containing 2 ml of brain heart infusion broth with serial
dilutions of VAN (from 0 to 8 mg/L). Heat production was measured at
37°C under static conditions for 48 hours. Detection of heat (representing
bacterial growth) was set at 20 microWatts, and the time to detection
(TTD, in hours) was determined.

Results: Table 1 shows the calorimetric TTD of the tested S. aureus
strains at various VAN concentrations. No heat production was detected
in the VSSA MRSA isolate at VAN concentration > 1 mg/L during the 48
hours of incubation. The Mu3 (hVISA) showed heat production with a
dose-proportional delay to 3.5h (VAN 2 mg/L) and 28.5h (VAN 4 mg/L).
The Mu50 (VISA) produced heat up to VAN 8 mg/L.

Conclusions: Microcalorimetry was able to detect the presence of the
VAN resistant subpopulations in hVISA and VISA within 4 h. Measuring
of bacterial heat production may represent a simple and rapid method for
detection of various heteroresistant bacterial phenotypes. The accuracy
and reproducibility need to be tested with clinical strains and validated
with PAP.

Table 1
VAN concentration (mg/L)

TTD
VSSA (CLIN)

hVISA (Mu3)  VISA (Mu50)

0 0.8 0.1 0.1
1 - 0.1 0.1
2 - 3.5 0.1
4 - 28.5 7.1
8 - - 375
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P606| Gram staining and recovery capacity of methicillin-resistant
Staphylococcus aureus by the Copan Eswab™ system versus
the Copan dry swab system

V. Saegeman™, J. Flamaing, J. Muller, W. Peetermans, J. Verhaegen
(Leuven, BE)

Objectives: The Copan flocked swab system supplied with liquid Amies
medium (Eswab™) is getting established in a growing number of
hospitals. The aim of this study was to compare the performance of
the methicillin resistant Staphylococcus aureus (MRSA) Eswab™ with
that of the traditional Copan dry swab in terms of Gram staining, total
recovery capacity and MRSA detection.

Methods: Swabs were taken from 70 patients hospitalised in the
University Hospitals Leuven (geriatric medicine, internal medicine,
intensive care unit burn wounds). Nose and perineum were sampled
both with two conventional dry swabs and with the MRSA Eswab™.
The Eswab™ and the dry swab were alternate used first.

Gram stains were performed by rolling the dry swabs over a slide and by
placing a drop of the vortexed Amies medium of the Eswab™on a slide.
Gram staining was performed with a Mirastainer® (Merck KGaA).
Recovery capacity was evaluated based on the recommendations of
CLSI document M40-A. More specifically, the swab elution method was
used to provide quantitative comparisons. The dry swabs were vortexed
in 1 mL sterile physiologic saline. Three serial 10-fold dilutions were
prepared from each swab medium (saline/Amies). From each dilution,
100 ul was plated with the spiral plater (Spiral Biotech, autoplate 4000)
on mannitol-salt agar and MRSA chromogenic agar plate. Bacterial
counts were performed by means of the IUL Countermat Flash 4.2
automatic reader system.

Statistics: paired t-test and McNemar 2.

Results: Gram stains from the Eswab™ had a better quality than those
from the dry swab: more bacteria per high-power field (67% vs 7%),
more bacterial species (51% vs 9%), and more epithelial cells (17% vs
13%) were noticed on the Eswab™ slide.

The total recovery capacity (CFU/mL) on average was 0.35 log higher
with the Eswab™. This was significantly higher than the recovery with
the dry swab (paired t-test of log-transformed data, p <0.01).

MRSA was detected only with Eswab™ in 3/70 samples. In 1/70
samples, MRSA was detected only with the dry swab. This difference
was statistically significant (McNemar 2, p <0.01).

Conclusion: This study showed that the higher recovery capacity of the
Eswab™ system also entails a higher chance of detecting MRSA. A
more extensive study should confirm this hypothesis. Implementation of
this Eswab™ will require a cost-benefit analysis. The extra costs of the
Eswab™ should be compared with the savings of detecting more MRSA
carriers.

P607| Isolation of MRSA: a comparison of direct plating
on Brilliance™ MRSA agar and broth enrichment on
Chromagar MRSA agar

S. Jobbitt, E. Scopes™ (Dunedin, NZ; Basingstoke, UK)

Objective: Standard laboratory procedures at Southern Community
Laboratories, NZ, for MRSA isolation currently involve broth enrich-
ment prior to plating onto CHROMagar MRSA Agar (BD). This study
compares the standard laboratory procedures to direct inoculation onto
Brilliance™ MRSA Agar (Oxoid).

Method: 362 swabs were collected from patients undergoing screening
for MRSA. Swabs were directly inoculated onto Brilliance MRSA
Agar and plates were incubated at 37°C for 24h. The swabs were
then tested according to standard laboratory procedures. Procedures
involve swab inoculation into an MRSA enrichment broth and incubation
at 37°C for 24h. Post-enrichment the broth was subcultured onto
CHROMagar MRSA Agar and plates were incubated at 37°C for
24h. Growth of presumptive MRSA on Brilliance MRSA Agar and
CHROMagar MRSA Agar was confirmed by Gram stain, coagulase test,
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latex agglutination, and cefoxitin-resistance testing. This confirmation
algorithm was considered to be the gold standard.

Results: Eight of the 362 swabs were confirmed as MRSA positive
(2% prevalence rate). The direct plating method on Brilliance MRSA
Agar gave a sensitivity and negative predictive value (NPV) of 100%
and specificity of 99%. The broth enrichment method on CHROMagar
MRSA Agar gave a sensitivity and NPV of 100% and specificity of
98%. Direct inoculation of Brilliance MRSA Agar yielded fewer false
positive results than broth enrichment onto CHROMagar MRSA Agar.
Conclusions: Direct inoculation of Brilliance™ MRSA Agar is a highly
effective technique for the screening of patients for MRSA, showing
high sensitivity, specificity and NPV. Although the number of positives
was low, the study indicates that MRSA can be isolated on Brilliance
MRSA Agar without the need for additional, time-consuming and costly
steps such as broth enrichment. Brilliance MRSA Agar also successfully
inhibits the growth of most non-MRSA organisms, reducing the need
for confirmation procedures. Early presumptive MRSA identification
by Brilliance MRSA Agar allows appropriate treatment and infection
control procedures to be adopted earlier, improving both treatment
outcomes and the effectiveness of infection control measures.

Table 1. Performance of direct plating and broth enrichment methods for
detection of MRSA

Performance Direct plating Broth enrichment
onto Brilliance onto CHROMagar
MRSA Agar MRSA Agar

Sensitivity (%) 100 100

Specificity (%) 99 98

NPV (%) 100 100

Time to result (h) 18-24 42-48

P608| Optical mapping reveals a genetic insertion in colonizing
Staphylococcus aureus isolated from diabetic foot ulcers

A. Sotto, G. Lina, J.L. Richard, G. Skorski, C.W. Dykes*, J. Etienne,
J-P. Lavigne (Nimes, Lyon, Bernis, FR; Gaithersburg, US)

Objective: Recently we highlighted the coexistence of two Staphylococ-
cus aureus populations in diabetic foot ulcers (DFU): one colonizing with
low virulence potential and one infecting with high virulence potential.
The purpose of this study was to assess the epidemiological links and
genomic rearrangements between these 2 S. aureus populations with
the goal of developing a tool to discriminate non-infected from infected
DFU.

Methods: Diabetic patients hospitalized in a diabetic foot department
with a foot ulcer were prospectively enrolled if they had been free of
antibiotic treatment over the previous 6 months. At admission, ulcers
were classified as infected or noninfected on the basis of clinical
examination, according to the International Working Group on the
Diabetic Foot system. Only patients carrying S. aureus as the sole
pathogen were included. Twenty-two patients harboring DFU (8 Grade
1, 4 Grade 2, 7 Grade 3 and 3 Grade 4) were enrolled. Strains were
subjected to analysis by Pulsed Field Gel Electrophoresis (BioRad),
using restriction endonuclease Smal, and by Optical Mapping (OpGen
Inc., Gaithersburg, USA) to examine their genomic organization and
to search for shared features. Optical Maps were grouped according to
similarity using the UPGMA method.

Results: Using PFGE, no clonal link was detected between the different
strains, notably those isolated from Grade 1 ulcers (~70% homology).
Using Optical Maps, we identified that colonizing S. aureus (Grade 1)
belonged to a clonal group (CI) near to USA300 and infecting S. aureus
(Grade 2—4) to three clonal groups (CI, CII near to USA800, CIII
near to USA200). Four infecting strains also belonged to the same CI
clone as the colonizing strains, with more than 90% homology between
these strains. Optical Mapping identified the presence, and approximate
location, of an inserted DNA element in colonizing strains that was not
present in infecting strains. This insertion was exclusively present in all
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Grade 1 strains and served to distinguish between the 2 populations. The
possibility that the insertion disrupts a gene related to virulence is under
investigation.

Conclusion: Optical Mapping provides considerably greater resolving
power than PFGE for distinguishing between colonizing and infecting
S. aureus in DFU and could contribute to more appropriate use of
antibiotics in these patients.

P609| Evaluation of chromogenic and selective media for the
detection of Pseudomonas aeruginosa and Staphylococcus
aureus in respiratory samples from cystic fibrosis patients

E. Andre*, P Lebecque, A. Simon, T.D. Huang (Brussels, BE)

Objectives: Early detection of Pseudomonas aeruginosa (PA) and
Staphylococcus aureus (SA) infection in cystic fibrosis (CF) patients
remains a challenge for the microbiology lab. The aim of this study was
to compare commercial selective media to standard culture media for
the recovery and the presumptive identification of PA and of SA directly
from sputum collected in these patients.

Methods: 67 sputa from 67 ambulatory CF patients were cultured
onto 6 selective media including MacConkey agar (MC; home-made),
Pseudomonas Isolation Agar (PABD; Becton-Dickinson), ChromID PA
agar (PABM; bioMérieux), a colistin aztreonam blood agar plate (CAP,
Oxoid), CHROMagar SA medium (SABD; BD) and ChromID SA
agar (SABM; bioMérieux). After up to 7 days of incubation at 35°C,
colonies suggestive of PA or SA according to the plates reading
guidelines provided by the manufacturers were selected for phenotypic
identification. Isolates showing atypical testing results were further
submitted for 16S rRNA sequencing.

Results: PA isolates were found in 14 samples (21%) growing at least on
one of the three selective media for PA. No significant difference could be
observed between the three media in terms of the median time of growth
which ranged from 48 to 72 hours for both PA and SA. For PA, the
sensitivities were 71% (n=10), 93% (n=13) and 78% (n=11) for MC,
PABD and for PABM respectively. The specificities of the two selective
media calculated on the basis of interpretative criteria provided by the
manufacturers were 69% for PABD and 85% for PABM. 29 patients
(43%) were found positive for SA and SABM showed significantly
higher sensitivity (96%; n=28; p <0.05) compared to those obtained
for CAP (52%; n=15) and SABD (79%; n=23). The specificities of
the two chromogenic media were 58% for SABD and 72% for PABM
according to the recommended interpretative criteria. 46% (n=13) of
the total SA isolates recovered by this method displayed small colony
variants phenotype.

Conclusion: The use of specific selective media could increase the
recovery of PA and SA isolates in CF respiratory samples and could lead
to an earlier management and antimicrobial therapy for these colonized
or infected patients. However, the identification of the isolates should be
confirmed as suggested by the low specificity of these media.

Rapid detection of Staphylococcus aureus from blood culture
with SaSelect or MRSASelect

A. Decoster*, E. Dehecq (Lomme, FR)

Objectives: Only few hours incubation time are necessary to identify
Staphylococcus aureus and differentiate methicillin resistant (MRSA)
from blood culture by using SaSelect and MRSASelect.

Methods: After Gram staining, all blood cultures containing Gram
positive cocci in clusters were subcultured on SaSelect and MRSASelect
(Bio-Rad). In parallel, 10 blood culture bottles were spiked with § MRSA
strains and 2 methicillin resistant coagulase negative staphylococci. The
readings were performed from 6 h until 32h of incubation (in general,
the readings were performed at 6, 8, 24 and 32h at 35-37°C). The
identification of S. aureus was confirmed by Pastorex Staph (Bio-Rad).
Results: 103 blood cultures positive to Gram positive cocci in clusters
were collected from February to June 2009, 44 of them containing
Staphylococcus aureus (17 MRSA and 27 MSSA), 58 holding coagulase
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negative staphylococci, in one culture was identified a Micrococcus. All
the S. aureus have grown on SaSelect, all the MRSA have grown on
MRSASelect. The percentage of detection of S. aureus is described in
the following table according to the incubation time.

Even though about 13% of them were slightly pinkish, no coagulase
negative staphylococci showed the typical coloration of S. aureus even
after 32h incubation time. The spiked specimens have confirmed the
prospective data.

Conclusion: From 6 to 32h incubation time, as soon as pink colonies
are detected on SaSelect or MRSASelect, the microbiologist can report
the presence of a S. aureus or more precisely of a MRSA.

Time after incubation Percentage of detection of S. aureus

Sa Select MRSA Select
6h 43% 8%
8h 93% 27%
10h 98% 75%

P611| An evaluation of different methods to recover methicillin-
resistant Staphylococcus aureus from hospital environmental
surfaces

A. Dolan*, M. Bartlett, B. McEntee, E. Creamer, O. Sherlock,
H. Humphreys (Dublin, IE)

Objective: Due to the increased costs and clinical importance of
healthcare-associated infections (HCAI), there is a need for evidence-
based approaches to environmental sampling and its evaluation. We
compared the recovery of MRSA from two hospital surfaces using
different sampling methods, with a wild-type patient strain of methicillin-
resistant Staphylococcus aureus (MRSA).

Methods: One-hundred cm? sections of mattress cover and laboratory
bench surface were contaminated with known inocula of MRSA. Bacteria
were recovered at three different time intervals (Oh, 24h and 72h)
using either saline moistened cotton swabs, neutralising buffer swabs
(Technical Service Consultants, U.K.), eSwabs (Copan, Italy), or direct
contact plates (MRSA Brilliance, Oxoid, UK.). Swabs were enriched
in tryptone soya broth (Oxoid), nutrient broth (Oxoid), Amies solution
(Copan) or brain heart infusion (Oxoid) at 37°C. Ten microlitres of
enrichment media were transferred to MRSASelect chromogenic agar
plates (BIO-RAD, France) after 18h and incubated along with the
contact plates for 24h at 37°C. The sensitivity of each method cm™2
was determined for all time intervals and surfaces.

Results: The most sensitive method was eSwabs enriched in Amies
solution, which required 1.1 bacteria cm™2 to generate a positive result.
The least sensitive method was saline moistened cotton swabs, which
required 8.0x10* bacteria cm™2. MRSA Brilliance contact plates were
the quickest (24 h for a presumptive positive) and least labour intensive
method, and were highly sensitive, requiring 2.4 bacteria cm™ to
generate a positive result. All sampling methods required less bacteria
cm2 from the laboratory bench surface (flat) than the mattress cover
surface (highly undulated) to generate a positive result. All sampling
methods showed a significant reduction in sensitivity at the 72h time
interval.

Conclusions: The recovery of bacteria from environmental samples
varies with the swabs, methodology used and the surface. Negative
culture results may not exclude a pathogen-free environment. Greater
standardisation in environmental sampling is required to facilitate the
assessment of and monitor improvements in the cleanliness of healthcare
institutions.
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P612| How many lumens should be cultured in the conservative
diagnosis of catheter-related bloodstream infections?

M. Guembe*, M. Rodriguez-Créixems, C. Sanchez-Carrillo,
A. Pérez-Parra, P Martin-Rabadadn, E. Bouza (Madrid, ES)

Objectives: Recent practice guidelines for the diagnosis of catheter-
related bloodstream infection (CRBSI) describe as an “unresolved issue”
the number of lumens from which blood cultures should be drawn to
make a conservative diagnosis of CRBSI. Our objective was to determine
how many CRBSI episodes would be missed if not all catheter lumens
were sampled.

Methods: We performed a retrospective study in patients with
microbiologically proven CRBSI in which all available catheter lumens
were used to drawn blood cultures. We artificially and randomly
eliminated the information and laboratory results of 1 or more lumens in
order to recalculate the number of episodes that would have been missed
in double and triple-lumen catheters.

Results: We collected 171 episodes of proven CRBSI corresponding
to 154 patients. Overall, if 1 lumen culture had been eliminated in
both double-lumen and triple-lumen catheters, we would have missed
37.5% and 25.4% episodes of CRBSI, respectively. If we had eliminated
2 cultures in triple-lumen catheters, 47.5% episodes would have been
missed.

Conclusion: Samples for blood culture should be obtained through all
catheter lumens in order to establish a diagnosis of CRBSI.

P614| Comparison of two chromogenic media for detection of
vancomycin-resistant enterococci from South Australian
patients

E. Scopes*, H. Henry (Basingstoke, UK; Adelaide, AU)

Objective: To compare the performance of two chromogenic media for
detecting vancomycin-resistant enterococci (VRE) from faecal samples
and rectal swabs sourced from patients undergoing VRE-screening at a
South Australian hospital.

Method: 114 VRE isolates previously isolated from clinical samples
were streaked onto Brilliance VRE Agar (Oxoid) and chromID™ VRE
Agar (bioMérieux). 222 faecal samples and 370 rectal swabs were
inoculated onto Brilliance VRE Agar and chromID VRE Agar. Plates
were incubated at 35°C and read at 20-24h and 48h. Presumptive
VRE colonies on Brilliance VRE Agar and chromID VRE Agar were
identified by Gram stain or biochemical identification and susceptibility
testing. Isolates identified biochemically and phenotypically as VRE
were confirmed by RT-PCR. The gold standard was deemed to be the
identification of VRE by RT-PCR.

Results: 108 and 105 VRE isolates grew on Brilliance VRE Agar and
chromID VRE Agar respectively at 24h. At 48h, both agars showed
growth of all 114 isolates. For clinical samples, Brilliance VRE Agar
showed sensitivity and specificity comparable to or exceding that of
chromID VRE Agar at 20-24 h and 48 h incubation, although both agars
showed a reduction in specificity at 48 h. Both agars showed consistently
high NPV at both 20-24 h and 48 h.

Table 1. Performance of Brillance VRE Agar and chromID VRE Agar
for detection of VRE

Product Incubation Sensitivity (%) Specificity (%) NPV (%)
time (h)

Brilliance VRE Agar 20-24 96.2 96.5 99.8

(95%CI1 97.4-97.7) (95%CI 95.0-98.0) (95% CI 99.5-100)
chromiD VRE Agar 20-24 75.0 94.8 99.5

(95%CI 71.5-78.5) (95% CI 93.0-96.6) (95% CI 98.3-100)
Brilliance VRE Agar 48 100 86.2 100

(95%CI 100) (95%CI 83.4-89) (95%CI 100)
chromID VRE Agar 48 97.9 67.1 99.7

(95%CI 96.7-99.1) (95% CI 63.3-70.9) (95% CI 98.8-100)

Conclusions: Brilliance™ VRE Agar showed exceptionally better
sensitivity at 24h than chromID™ VRE Agar and has proven to be
a highly sensitive and specific medium for the presumptive detection of
VRE from clinical samples. Brilliance VRE Agar produced significantly
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fewer false positive results (non-VRE) than chromID VRE Agar, thus
reducing the number of unnecessary further confirmation procedures.
Reliable and accurate results were available within 24h when using
Brilliance VRE Agar, allowing rapid initiation of infection control
measures and patient treatment.

P615| Evaluation of Brilliance™ VRE Agar for detection of
vancomycin-resistant enterococci from four geographically
different hospitals in the United States

E. Scopes*, M.A. Silvius (Basingstoke, UK; Lenexa, US)

Objective: To evaluate the performance of Brilliance VRE Agar for
detecting vancomycin-resistant enterococci (VRE) from stool samples
and rectal swabs sourced from four geographically different hospitals in
the United States.

Method: 398 stool samples and 250 rectal swabs were collected from
asymptomatic patients undergoing screening for VRE colonization.
Stools/swabs were streaked onto Brilliance VRE Agar and Bile Aesculin
Azide Agar containing 6ug vancomycin (BAAV). Plates were incubated
at 354+2°C; Brilliance VRE Agar was read at 24h and BAAV was
read at 24h and 48 h. Presumptive VRE colonies on Brilliance VRE
Agar and BEAV were identified to species level and their antibiotic
susceptibility determined using laboratory standard methods. The gold
standard was deemed to be identification of an enterococcus with a
vancomycin MIC > 6ug/ml.

Results: 221 vancomycin-resistant Enterococcus faecalis and E. faecium
(>256 ug/ml) were recovered from 208 specimens (34% prevalence).
Overall performance (sensitivity, specificity and negative predictive value
(NPV)) of Brilliance VRE Agar was greater than BAAV. Performance of
Brilliance VRE Agar was equivalent to the gold standard (McNemar’s %2
test P=0.6171) whereas performance of BAAV was significantly lower
(P <0.0001).

Conclusions: Brilliance™ VRE Agar is a highly effective product
for the screening of gastrointestinal colonization of VRE. Brilliance
VRE Agar detects the most clinically relevant enterococci, allowing
clear differentiation of E. faecalis and E. faecium while inhibiting
growth of intrinsically resistant E. gallinarum and E. casseliflavus,
whereas BEAV is unable to distinguish between Enterococcus species.
Early presumptive identification of E. faecium and E. faecalis allows
appropriate treatment and infection control procedures to be adopted
earlier, improving treatment outcomes and the effectiveness of infection
control measures.

Table 1. Performance of Brilliance VRE Agar and BAAV for detection
of VRE

Performance Brilliance VRE Agar BAAV
True positive 218 238
True negative 435 336
False positive 1 73
False negative 3 10

Sensitivity (%)
Specificity (%)
NPV (%)

98.6 (95% CI 97.4-99.8)
99.8 (95% CI 99.3-100)
99.3 (95% CI 98.4-100)

96.0 (95%CI 93.9-98.1)
82.2 (95%CI 78.2-86.2)
97.1 (95% CI 95.3-98.9)

P616) CAMP-inhibition-like phenomenon: a novel character for
identification of Enterococcus faecalis

W. Laolert*, P Santanirand (Bangkok, TH)

Objectives: Various bacteria such as Streptococcus agalactiae, Listeria
monocytogenes are known to produce CAMP factor which shows
synergism with Staphylococcus hemolysin to enhance hemolysis on
sheep blood agar. On the other hand, organisms like Arcanobacterium
haemolyticum and some Corynebacterium spp. produce factor which
inhibits CAMP-reaction (so called reverse CAMP). These characters
have also been used as parts of bacterial identification key. This study
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was aimed to establish the CAMP and inhibition of CAMP phenomenon
among Enterococcus spp.

Method: Four hundred and twenty three isolates of Enterococcus species
including E. faecalis (n=225), E. faecium (n=182), E. casseliflavus
(n=38), E. gallinarum (n=6) and E. raffinosus (n=2) were tested for
CAMP and CAMP-inhibition factors with S. aureus ATCC 25923
on sheep versus human blood agar. Group B streptococcus and
A. haemolyticum were used as positive control for CAMP and CAMP-
inhibition test, respectively.

Result: Interestingly, among tested organisms, one hundred and fifty
three isolates (36.17%) were found to produce CAMP-inhibition-like
factor. This inhibition of CAMP phenomenon was observed only when
tested on human blood agar but not on sheep blood agar. Furthermore, all
CAMP-inhibition-like positive isolates were E. faecalis (68% of tested
E. faecalis isolates). Incubation conditions such as temperature (room
temperature versus 37°C) or atmosphere (ambient air versus 5% CO2)
showed minimal effect on this phenomenon.

Conclusion: To our knowledge, this is the first report of CAMP-
inhibition-like phenomenon in Enterococcus faecalis. Since the test
is easily performed and can distinguished between the most two
common clinical isolated Enterococcus spp. (E. faecalis and E. faecium),
therefore, it would be worth adding this test as a part of identification
key for Enterococcus species.

Comparative study of selective chromogenic (chromID VRE)
and bile esculine agar for isolation and identification of
vanA-containing glycopeptide-resistant enterococci using a
mice model

G. Birgand*, F Wallet, M. Simonet, R.J. Courcol, R. Leclercq,
B. Grandbastien (Lille, Caen, FR)

Objectives: Since the early 90%, several French hospitals are affected
by the emergence of Enterococcus faecium resistant to Glycopeptides
(GRE). This study compared qualities of microbiological techniques in
order to set up the most efficient screening method for GRE control.
Methods: This experimental study was performed with the inoculation
of various quantities (10% to108 CFU/L) of 2 GRE strains with vanA
gene (vancomycin MIC=32 mg/L and >256 mg/L) to 8 groups of 4 CF1
mice. Drinking water was constituted of suspensions of vancomycin.
Techniques compared were bile esculine agar containing 6mg/liter
vancomycin (BEV), BEV after enrichment (ECE) and the chromogenic
medium chromID VRE® (CID; bioMérieux®). A quantification of the
colonization was assessed after dilutions of feces in sterile water. Mice
feces were collected at JO, J6 and J9 after colonization and inoculated
on each medium. Qualitative and quantitative microbiological data were
collected after 24 to 72 hours of incubation. Data analysis was performed
with epidemiological tools in reference to a Gold standard (GS).
Results: Before inoculation, none mouse was colonized with GRE. The
number of CFU of GRE in mice feces was varying from 0 to 9.5 10/ml
according to the technique and delays of incubation and colonization.
The rate of GRE isolated varied from 15 to 21/29 mice at J6 and from 5
to 23/32 mice at J9. Overall, at J6, the interpretation was easier with the
CID than with the BEV or ECE. This difference between medium was
reduced at J9. The isolation and the interpretation were easier in feces
from mice colonized with GRE owning the high MIC to vancomycin.
Sensitivity was varying from 16.7 for the BEV to 87.5% for the CID
and the specificity from 57.1 for the ECE to 100% in several techniques
according to the length of incubation and the delay after colonization.
The rate LR+/LR— varied from 1.14 for BEV to plus infinity. The
Youden’s index varied from 0.5 for BEV to 0.96 for CID.

Conclusion: The CID after 48h of incubation appeared as the best
technique in term of quality and delay of analysis. During an outbreak of
GRE carriage, the inclusion of the CID in first intention in a screening
strategy could allow getting a quick view of the situation. During this
study, the enrichment didn’t increase the sensibility of BEV. These
techniques will be compared with molecular methods based on simplex
and multiplex PCR.
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P618| Evaluation of four fully-automated immunoassays for
diagnosis of syphilis

I'D. Ly*, C. Marcenaro, M. Dautigny (lvry-sur-Seine, FR)

Background: Serology is central to the screening and diagnosis
of syphilis infection. The serologic diagnosis of syphilis has for
many years been carried out mainly with Venereal Disease Research
Laboratory (VDRL) or rapid plasma reagin (RPR) test, Treponemal
Haemagglutination Assay (TPHA) or Fluorescent Treponemal Antibody
Absorption test (FTA-ABS). Since there were limitations of these tests
(i.e. their lack of sensitivity in early dark-field positive primary cases
and the relatively high incidence of false-positive reactions), the quest
for a specific serologic test for syphilis began many years ago and still
continues. In recent years, immunoassays using purified recombinant
proteins have been developed to this aim.

Objectives: In this study, the performance of four automated tests:
Architect Syphilis TP (Abbott), BioPlex 2200 Syphilis IgM, IgG (Bio-
Rad), Immulite 2000 Syphilis Screen (Siemens) and Liaison Treponema
Screen (DiaSorin), using recombinant proteins, was compared to that of
TPHA (Syphagen TPHA, Biokit Barcelona, Spain).

Methods: 392 unselected sera and seven selected samples from patients
with primary syphilis were tested by TPHA as well as these four assays.
Whenever one assay scored reactive, IgG and IgM Line Immunoblot
(Virotech) was used for confirmation.

Results: The Architect, BioPlex, Immulite and Liaison tests had an
overall agreement of 96.7%, 96.4%, 96.9% and 96.4% with 95.2%,
94.3%, 94.4% and 94.4% negative agreement, and 97.4%, 97.4%, 98.1%
and 97.4% positive agreement respectively versus TPHA (equivocal
results were excluded). Immunoblot IgG confirmed positive 3/12, 3/13,
3/14 and 3/14 discrepant Immulite, Architect, BioPlex and Liaison
results versus TPHA respectively. In addition, seven primary syphilis
specimens (i.e., TPHA-negative) scored positive by Architect, Immulite,
Liaison and BioPlex IgM. By contrast two patients scored negative by
Bioplex IgG.

Conclusion: Architect Syphilis TP, Liaison Treponema Screen and
Immulite 2000 Syphilis screen with their suitability of automation are
an ideal screening test. However, the BioPlex IgM helps to differentiate
past infections from recent as demonstrated from the negative BioPlex
IgG results for 2 of the 7 primary samples.

Diagnostic specificity of rTPN17 chemiluminescence
immunoassay or CLIA (Liaison®) in comparison with
TPN15-TPN45 Elisa on true and false-positive syphilis tests

A. Rossi*, A. Tamborini, L. Pinese, E. Canali, A. Milano, A. Berrone,
A. Bassani, D. Rossi, A. Toniolo (Varese, IT)

Objectives: The aim of this study was to compare the diagnostic per-
formance of rTPN17 chemiluminescence assay LIAISON® Treponema
screen (DiaSorin, Saluggia, Italy) with TpN17-TpN45 ELISA routinely
performed on clinical patients and on blood donors syphilis screening.
Positive tests were analyzed with both methods and with rapid plasma
reagin (RPR), with hemoagglutination treponemal tests (TPPA) and
immunoblot.

Methods: The routinely performed ELISA test (ETI-Treponema Plus,
DiaSorin) was an automated indirect immunoassay based on TpN17 and
TpN45 antigens and detection time was 3 hours.

The chemiluminesce assay (LIAISON® Treponema screen, DiaSorin)
was an automated immunoassay based on recombinant specific
Treponema pallidum antigen rTpN17, which was used for coating
magnetic particles (solid phase) and the same antigen was linked to
an isoluminol derivative (isoluminol-antigen conjugate). Detection time
of CLIA syphilis test was 1 hour. Between October 2007 and May 2008
syphilis screenings were done on 18533 clinical specimens.
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Results: The positive syphilis ELISA tests were 2.6% (N=481) and of
these 0.29% (N=53) were “possible false positive”; the tests of these
patients were repeated 3 weeks and 3 months later with ELISA, RPR,
TPPA and immunoblot and no “relevant” syphilis clinical signs emerged.
All the positive syphilis ELISA tests were also analyzed with rTPN17
chemiluminescence assay and “true positive” were confirmed.
But of the 53 “false positive” 35 became “true negative” and of the 26
ELISA “false positive” tests with low index values (OD/CO <2.0) only
2 remained positives; thus CLIA diagnostic test performance was more
significant [p <0.0001] with low index values. Diagnostic specificity of
ELISA and of CLIA syphilis tests were 99.71 and 99.90%.
Conclusions:
1. ELISA and CLIA syphilis tests were highly specific (CLIA was only
significantly more specific for “false positives” with low index values)
2. CLIA syphilis test had a shorter time of detection: it might be usefull
for solid organ/tissue donor tests.
3. The lower number of “false positive” tests performed with CLIA
might be usefull in blood donors screening.

P620| Evaluation of indeterminate or low-level positive results
with the LIASON chemiluminescence immunoassay for
laboratory diagnosis of syphilis

M. Gozalo*, R. Balbas, M.A. Martinez-Bernal, M.A. Rodriguez,
L. Martinez-Martinez (Santander, ES)

Objective: Positive and negative results for laboratory diagnosis
of syphilis with the LIASON Treponema Screen (Diasorin, Italy)
chemiluminescence immunoassay (CLIA) are considered for index
values of >1.1 and <0.9, respectively, with indeterminate results for
index values of 0.9 to 1.1. Additionally, low-level positive results (index
value <10) are occasionally obtained. The objective of this study was to
compare indeterminate and low-level positive results obtained with the
LIASON assay with those obtained with a second CLIA, with reagin
test and with two treponemal tests.

Methods: Thirty-eight sera obtained from different patients in the period
February to October 2008 for which index values of [>0.9 to 1.1]
(n=6) or [>1.1 and <10] (n=32) were obtained with LIASON were
also tested with the CLIA Architect Syphilis TP (Abbott), a reagin test
(RPR, Spinreact), indirect hemagglutination (TPHA, Spinreact) and a
line immunoassay (Inno-LIA Syphilis Score, Innogenetics). The assays
and interpretation of results were done according to the corresponding
manufacturer’s instructions. Clinical charts of the patients were also
reviewed.

Results: Thirteen out the 38 tested sera were from pregnant women
without any clinical suspicion of syphilis, while the remaining 25
samples corresponded to patients in whom a serologic diagnosis of
syphilis was requested. Positive/indeterminate/negative results were as
follows: 16/0/22 (Architect), 1/0/37 (RPR), 8/0/30 (TPHA) and 11/4/23
(Inno-LIA). The RPR assay was positive in only 1/38 (2.6%) samples,
which was also positive for all other tests. Both treponemal tests
TPHA and Inno-LIA were positive in 8 (21.0%) samples. The 3
additional positive and 3 out the 4 indeterminate results with Inno-LIA
corresponded to patients without any clinical evidence of syphilis (one
of them was HIV-positive), while the remaining indeterminate case was
in patient with a suspicion of syphilitic chancre. Overall, 23 (60.5%)
samples positive with LIASON were negative with both the reagin test
and the two treponemic assays.

Conclusion: Indeterminate and positive low index values (>1.1 and <10)
obtained with the LIASON Treponema Screen assay should be confirmed
with a treponemal test for avoiding false serologic diagnosis of syphilis.

P621| Evaluation of nine Mycoplasma pneumoniae ELISAs using
latent class analysis: circumventing the lack of a gold standard

C.W. Ang*, D.I. Van 't Oever, N. Al Naiemi, J.A. Bogaards (Amsterdam,
NL)

Objectives: To compare nine commercially available assays for detection
of IgM and IgG antibodies against Mycoplasma pneumoniae.
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Methods: 92 serum samples from clinically well defined patients (in-
cluding healthy controls and cross-reactivity controls) were tested in nine
ELISA systems (Fujirebio, Anilabsystems, Biorad, Diacheck, Medac,
Novagnost, Savyon, Serion, Viro-Immun) for either total Ig or IgM and
IgG antibodies. As there is no gold standard for detecting recent M. pneu-
moniae infections, we used a latent-class model with three classes (un-
infected, recently infected, past infection). Latent class analysis (LCA)
involves fitting a statistical model using all available diagnostic tests to
define an internal reference standard. This is the first report of the use of a
latent-class model with three classes in the evaluation of serological tests.
Results: Using the cut-offs of the manufacturers, LCA resulted in
a probability for each serum sample to belong to one of the three
classes (uninfected, recently infected, past infection). 9/92 samples had
a probability of >0.95, only 1/92 samples had a probability of 0.69 and
the other 82 samples had a probability of <0.05 to be in the “recently
infected” class. 19/92 had a probability of >0.95 to be in the “past
infection” class, and only 4/92 had a probability between 0.05-0.95 to
be in the “past infection” class. Based on the probabilities for each serum
sample, sensitivity and specificity for each ELISA could be determined.
The sensitivities of the IgM ELISA’s for detecting a recent infection
ranged from 61% (Novagnost) to 96% (Anilabsystems). The specificities
ranged from 60% (Fujirebio) to 99% (Viro-Immun).

Conclusion: LCA using three classes allows to categorize samples based
on their infection status and can be widely applied in serological studies.
LCA allows comparing sensitivity and specificity of diagnostic tests even
without a gold standard.

Direct latex agglutination for group B streptococcus carriage
detection

M. Martinez*, P Ferrer, M.R. Vicente, E. Riquelme, M. Pariente,

L. Moreno, M.D. Crespo (Albacete, ES)

Objectives: The purpose of this study was to compare direct latex
agglutination on incubated selective broth with the CDC recommended
method for group B streptococcus (GBS) detection in pregnant women.
Methods: 242 vaginorectal swabs submitted to our laboratory during
1 month were tested by both methods. The swabs were immersed in
SBM broth (Todd-Hewitt with gentamicin, nalidixic acid, 5% blood;
Biomedics®) and incubated at 35°C in an ambient atmosphere. After
overnight incubation they were subcultured onto 5% blood agar and
incubated for 24h at 35°C with 5% CO2. In addition, group B latex
testing (Slidex® Strepto Plus, bioMérieux®) was performed on all SBM
adapting the protocol to broth. Subcultures were examined and GBS
colonies were confirmed by catalase reaction, Gram stain and latex
assay (also hippurate hydrolysis test when colonies were non-hemolytic).
Negative plates were reincubated and examined on the following day.
Subcultures were repeated when we obtained discrepant results.
Results: The results are shown in Table 1. Only in 1 of the 16 repeated
subcultures (positive latex samples with negative culture) GBS colonies
were recovered. All of them revealed heavy growth of Enterococcus spp.,
which can mask the presence of GBS in subcultures, especially when
the initial load is low. In 8 of them we also detected polyagglutinating
colonies (usually non-hemolytic streptococci) that could have given
false-positive latex results. Despite this limitation, there is a possibility
that these specimens could be in fact true positive ones according
to previous studies with molecular methods. Unfortunately, we cannot
confirm this. The method had a sensitivity and specificity of 94.3% and
92.8%, respectively; and the predictive values were 99% for a negative
test and 68.8% for a positive one. Specificity and positive predictive value
could improve if some of the latex-positive culture-negative samples were
confirmed as true positive. Turnaround time in days was significantly
lower for the latex method (0.9440.03) compared to the standard one
(4.71+£1.05).

Conclusion: Our results show that direct latex agglutination on overnight
incubated selective broth is at least as sensitive as the CDC recommended
method and it decreases the turnaround time and the laboratory workload.
Although further investigation is needed to confirm its real sensitivity,
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these data suggest that it is a useful method to give reliable negative
results in less than one day.

Table 1. Results of CDC culture and GBS antigen detection methods

Subculture Latex No. of specimens
+ + 32

+ —_ 2

_ + 16

- - 192

34 (14.1%) 48 (19.8%) 242

P623| Evaluation of two chromogenic media for screening of
group B Streptococcus in pregnant women

L. Book*, G. Al-Rawahi, E. Thomas (Vancouver, CA)

Objectives: To compare the performance of StrepB Select (SBB)

(BioRad) and chromID™ Strepto B agar (STRB) (bioMérieux) media to

that of our routine method for group B Streptococcus (GBS) detection

in women at 35 to 37 weeks gestation.

Methods: Five hundred consecutive vaginal/anal swabs were submitted

directly to our microbiology laboratory for routine GBS screen between

January and July 2009. Swabs were immediately emulsified in 0.5 mL

of sterile saline and processed as follows:

1. Routine: Blood agar plates (BAP) (PML) + Streptococcus Selective
broth, Group B (GBS broth) (PML). The BAP:s and the GBS broths
were inoculated, then incubated at 35°C. BAP:s were examined for
colonies with typical GBS morphology. Negative BAP:s were re-
incubated for an additional 24 hrs and the corresponding GBS broths
were sub-cultured to a BAP. All suspect colonies were confirmed by
Prolex™ Streptococcal grouping latex reagents (Group B) (Pro-Lab
Diagnostics).

2. 2. Study: SBB plates + STRB plates + GBS broth. The SBB, STRB
plates and GBS broths were incubated for 24 hours at 35°C, then
processed as follows: all plates were examined for the presence of
GBS (SBB: blue colonies; STRB: pale pink/red colonies) followed by
group B Strep latex agglutination on all suspicious colonies. Negative
SSB/STRB plates were reincubated for an additional 24 hours and the
GBS broth was subcultured to SBB and STRB. Confirmation by latex
agglutination was considered the gold standard.

Results: A total of 109/500 samples (22%) were positive for GBS

as follows: Our routine method detected 88/109 (80%); SBB detected

90/109 (83%) at 24 hrs, 99/109 (91%) at 48 hrs, 107/109 (98%) after

selective broth culture; STRB detected 85/109 (78%) at 24 hrs, 95/109

(87%) at 48 hrs, 104/109 (95%) after selective broth culture.

Conclusion: Both chromogenic media were more sensitive than our

routine method for detection of GBS. The SBB was easier to read and

more sensitive whilst the STRB was more specific after direct reading.

However, the specificity becomes less of an issue if all suspect colonies

are confirmed by latex agglutination.

Media Direct plate at 24 hrs Direct plate at 48 hours Broth enrichment
Sensitivity ifici Sensitivit peci Sensitivity

BioRad 83% 95% 91% 89% 98% 91%

bioMérieux 78% 98% 87% 91% 95% 95%

P624| Evaluation of the performance of chromID™ Strepto B,
a new chromogenic medium, to search for Streptococcus
agalactiae in pregnant women

R. Soloaga*, S. Montibello, L. Guelfand, M. Machain, N. Carrion,
D. Ferreira, J. Pidone, E. Ceregido, S. Kaufinan (Buenos Aires, AR)

Objectives: Streptococcus agalactiae (EGB) may colonize the perineal
area and genital tract. This is important in pregnant women since the
transmission rate to newly born children is 50%, from which 1-2% of
colonized ones develop clinical infection with a 10% mortality rate. The
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Center for Disease Control and Prevention (CDC) suggests rectal and
vaginal exudate culture be performed within 35-37 weeks of pregnancy
and prophylaxis intrapartum be provided to all EGB carriers in order
to reduce incidence of neonatal disease. The objective was to determine
the usefulness of bioMérieux chromogenic medium chromID Strepto B
(CR) for detecting Streptococcus agalactiae in pregnant women from
the Todd Hewitt broth (THB) relating to the methods proposed by the
CDC.

Methods: 1924 swabs were analyzed, 962 from vaginal introitus (VI)
and 962 rectal (RS) belonging to 962 women within 35-37 weeks.
Both samples were referred to the laboratory in Stuart medium. VI
and RS swabs were directly seeded in CR and incubated at 37°C in
aerobiosis for 48hs. Both swabs were later placed in THB with 15
ug/ml supplement of nalidixic acid and 10 ug/ml of colistin. After 24hs
incubation, subcultures in CR medium and agar were performed with
5% sheep blood (ASO). Suspicious colonies, red in CR and gray+f
hemolysis in ASO were identifiedd by conventional test such as Gram
stain, catalase, bile-aesculin, CAMP, hippurate hydrolysis and group B
serology.

Results: EGB was isolated in 168 patients, with a prevalence of 17.4%.
Sensitivity, specificity, positive and negative predictive value of THB
subcultures with CR supplement and 48 hs incubation was 98.8, 100,
100 and 99.7% respectively. The corresponding values of direct harvest
of the sample were 57.8, 100, 100 and 90% respectively. Sensitivity of
THB in ASO was 85%.

Conclusions: THB subculture performance in CR was outstanding as
regards the method proposed by the CDC. Furthermore, laboratory work
and the possibility of false negative results due to the absence of colonies
with (3 hemolysis is decreased by CR.

P625| Evaluation of different culture media, swabs and sampling
techniques for rapid detection of vaginal and rectal group B
streptococci in pregnant women

N. El Aila*, I. Tency, G. Claeys, B. Saerens, M. Temmerman,
R. Verhelst, M. Vaneechoutte (Ghent, BE)

Objectives: The aim of this study was to compare different selective
media for group B Streptococcus (GBS) detection in pregant women, to
compare different sampling techniques, i.e. combined vaginorectal swabs
with separate vaginal and rectal swabs and to compare two different types
of swabs.

Methods: Seventy women were included, and four swabs were collected
from each. Three Eswabs were used, one for vaginal, one for rectal
and one for combined vaginorectal sampling. In addition, a classical
swab was used for vaginal sampling. All four swabs were inoculated
indirectly onto chromID Strepto B agar, Granada agar and Columbia
CNA after overnight incubation in Lim broth. The vaginorectal swab
was also inoculated directly on chromID Strepto B agar, Granada agar
and Columbia CNA. Red colonies on chromID Strepto B agar, orange
pigmented colonies on Granada agar or hemolytic colonies on Columbia
CNA, were confirmed as GBS using the CAMP test and GBS specific
PCR.

Results: Fourteen women (20%) were colonized with GBS. Of these, 13
were positive after direct culture and one after enrichment. Six harbored
GBS in both rectum and vagina, six only in the rectum and for two
only the vaginorectal swab was positive. For chromID Strepto B agar
three women were false positive with red colonies identified as other
streptococcal and enterococcal species.

One false-negative result on Granada agar corresponded to a non-
haemolytic and non-pigmented GBS strain which was correctly identified
on chromID Strepto B agar. No differences could be observed between
the Eswab and the classical swab for sampling the vagina.

Conclusion: chromID Strepto B agar correctly identified one more strain
than Granada agar, but yielded false positive results for three women.
GBS colonies can be easily visualized and are clearly apparent in 24 h
after direct inoculation. Unexpectedly, vaginorectal swabbing was most
sensitive, since it detected GBS in two additional women, compared
to separate swabbing of rectum and vagina. No difference was found
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between Eswab and classical swab for vaginal sampling. In conclusion,
Granada agar may be prone to false negative results whereas chromID
Strepto B agar may be prone to false positive results but both of them are
superior to Columbia CNA and excellent for rapid detection of group B
streptococci in vaginal, rectal and vaginorectal samples.

P626| Kingella kingae culture: comparative study among different
BacT/Alert haemoculture bottles

A. Gené*, A.C. Aguilar (Barcelona, ES)

Objectives: Kingella kingae isolation has increased since osteoarticular
samples from children are cultured in hemoculture bottles.

The aim of this study was to compare the ability to support K. kingae
growth of three different bottles of BacT/Alert hemoculture system
(Biomerieux®), taking into account the bacterial concentration of the
sample and the addition of blood supply in the culture medium.
Methods: The hemoculture bottles used were: SA (Standard aerobic),
FA (FAN aerobic, containing activate charcoal) and PF (Pediatric FAN,
containing activate charcoal).

Eighteen strains of K. kingae isolated in our hospital from osteoarticular
infection in 7-23 month old patients were studied.

Each strain was progressively diluted to obtain six different concentra-
tions (A — F) of approximately 108, 10%, 103, 10?, 10 and 1 colony
forming units / ml. Quantitative cultures in blood agar plates were done
to control the final concentration of each dilution.

In two SA, FA and PF bottles, 0.4 ml of each dilution was inoculated.
In one bottle of each type 1ml of sterile human blood was added. The
bottles were processed in the BacT/Alert automatic incubator. Negative
cultures were discarded after seven days. All strains were double tested
(Series a and b).

Results: Including both series, in the bottles SA, FA and PF with blood
supply growth was detected in 84%, 25% and 38% and without blood
supply in 34%, 6% and 6% respectively.

A direct correlation between bacterial concentration of the inoculums and
bacterial growth, and inverse correlation between bacterial concentration
and incubation time to detect growth were observed.

Conclusion: According to our results, BacT/Alert SA bottles, in
combination with blood supply, is a good method to isolate K. kingae
from inoculums with low bacterial concentration. The ability to support
K. kingae growth is higher in SA than in SF and PF bottles. Addition of
blood supply in the culture medium increases the growth capacity, mainly
in those with low bacterial concentration, and decreases the incubation
time to isolate this microorganism.

Type of bottle ~ Series  Dilutions. No. of growing strains (Range of hours to detect growth)

A B C D E F
SA +blood a 18(9-13)  18(15-26) 18 (18-29) 18 (20-3d) 14 (22-43) 4 (22-29)
b 18 (7-14) 18 (14-28) 18(16-38) 18 (18-50) 16 (20-58) 3 (27-41)
SA a 16 (11-96) 7 (27-115) 4 (42-113) 3 (61-84)  2(80-94) 0
b 17(10-74)  7(32-101) 5 (35-125) 6 (40-118) 4 (44-98) 2 (58-74)
FA + blood a 14 (9-113)  5(24-82)  5(29-106) 4 (31-130) 3(35-89) 0
b 11(9-103)  6(25-115) 4 (28-139) 1 (34-) 1 (42-) 0
FA a 5(17-77)  2(48-50)  1(67-) 1(60-) 0 0
b 3(39-94) 0 1(96-) 0 0 0
PF + blood a 17(8-65)  9(31-127) 9 (31-118) 6 (33-146) 6 (39-91) 2 (37-96)
b 14 (8-132)  6(21-60) 7 (24-168) 3 (24-96) 3 (29-110) 0
PF a 8 (9-146) 0 0 0 0 0
b 5(36-108) 0 0 0 0 0

P627| Clinical relevance of rapid identification of Gram-negative
pathogens causing bloodstream infections using a new
peptide nucleic acid fluorescent hybridization assay

P. Della-Latta*, S. Whittier, F. Wu (New York, US)

Objectives: Gram-negative bacilli (GNB) causing bloodstream infec-
tions (BSI) can be life threatening in hospitalized patients. Rapid
identification (ID) of common GNB pathogens can impact appropriate
empiric therapy and infection control precautions, and is therefore
critical to improve patient care. This study evaluated the performance
of the first rapid assay to identify 3 major GNB, Escherichia coli (EC),
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Klebsiella pneumoniae (KP) and Pseudomonas aeruginosa (PA), from
newly positive BC. Empiric therapy for PA differs from that for EC or
KP and rapid detection of KPC carbapenemase by real-time PCR further
impacts prudent empiric therapy and infection control decisions.
Methods: From Oct. to Nov. 2009, 76 BC bottles (28 patients)
newly smear-positive for GNB were tested with a new rapid tri-color
fluorescence in situ hybridization (FISH) assay, the GNR Traffic Light
PNA FISH (GNRTL) (AdvanDx). The peptide nucleic acid fluorescent
(PNA) probes that target rRNA sequences of EC, KP and PA appear as
green, yellow or red cells, respectively, when examined by fluorescent
microscopy. Culture ID was performed using the Vitek 2 system
(bioMérieux). KPC production was tested directly from BC by real-
time PCR. Patient charts were reviewed retrospectively for therapeutic
changes based on pathogen ID.

Results: Of 76 GNB from BC, 29 were EC, 12 KC, 2 PA and 5 had
both EC and KP. Of 28 patients with BSI due to GNB, 73% were
infected with the targeted pathogens. The sensitivity, specificity, positive
and negative predictive values for GNRTL ID compared to culture were
100%. No false-positives or false-negatives occurred and co-infection
(EC and KP) was rapidly detected in 3 patients. One KP was KPC-
producing, which resulted in a therapeutic change from piperacillin—
tazobactam to polymyxin B. PA detection resulted in the addition of
tobramycin to regimens.

Conclusions: GNRTL is a highly sensitive and specific assay for
identifying specific GNB from BC in real-time. The ability to distinguish
PA from enteric GNB is clinically useful in targeting appropriate
pathogen specific therapy. GNB were identified within 1.5 hrs compared
to 1-3 days with culture.

P628| Identification of Burkholderia pseudomallei from 2 types of
media using Vitek 2 software version 4.03

T Urbanski*, M. Costello, P O’Loughlin (Brisbane, AU)

Objectives: Burkholderia pseudomallei, the causative agent of Melioido-
sis is listed as a Category B agent that could potentially be used in a Bio-
terrorist attack. Melioidosis is potentially fatal. It is important that this
disease is quickly diagnosed and treated. The resistance to a wide range
of antibiotics makes early detection important for therapeutic manage-
ment. Failure to Identify has been reported due to lack of knowledge and
inadequate test-systems for this organism. The Vitek 2 is rapidly becom-
ing integrated into microbiology laboratories with a requirement for reli-
able identification. Vitek 2 GN cards and an upgraded software database
to version 4.03 and above are now in use. A follow up study of work done
by Lowe, Haswell and Lewis, 2006 was required to assess Vitek 2 perfor-
mance to identify the same collection of isolates from clinical specimens
within Australia and a PCR method was used to validate this work.
Methods: 100 B. pseudomallei isolates, were recovered from —70°C
storage. Sub-cultures on columbia horse blood and sheep blood
agar were analysed on the Vitek 2 using GN cards and standard
procedures. Identification results were assessed for the numbers of
correct identifications from the 2 agar types. PCR was used for
identification as described by Novak et al., 2006.

Results: Isolates growing on horse blood and sheep blood agar gave
84 and 82 correct identifications; 9 and 10 low discrimination; 7
and 7 incorrect identifications; and 0 and 1 inconclusive identification
respectively and no statistical significant difference of identification
using the 2 media types (p>0.05). The 7 misidentified isolates gave
an identification of Burkholderia cepacia. All 10 low discrimination
isolates were between B. pseudomallei and B. cepacia with the exception
of one isolate that could not be discriminated between B. pseudomallei,
B. cepacia and Pseudomonas aeruginosa. All isolates were confirmed
as B. pseudomallei by PCR testing.

Conclusions: No statistical significant difference could be attributed
to the 2 media types. An improvement in Vitek 2 database has
been demonstrated. A lower rate of incorrect identifications was seen
compared to previously published data. However, users should still
be aware of potential misidentifications with B. cepacia. Confirmatory
testing by PCR offers a fast, reliable method for discrimination.
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P629| Analysis of recombination events in DNA mismatch repair
genes among Escherichia coli strains belonging to different
phylogroups with different mutation frequencies

JM. Gonzalez, M.C. Turrientes, M.R. Baquero, R. Canton, J.C. Galan*,
E Baquero (Madrid, ES)

Objective: The genetic load imposed by the high frequency of mutations
might lead to long-term deleterious effects for the mutator population.
In this work, we analyze another possibility, “recombinational rescue”
rate for wild-type mismatch repair (MMR) genes.

Methods: MMR genes including mutS, mutL, and mutH, as well as those
involved in oxidative damage (GO) mutT and mutY, and two housekeep-
ing genes (arcA and fumC) were sequenced in 66 human Escherichia-
coli isolates with different mutation frequencies (17 hipo-mutators; 23
normo-mutators; 21 weak-mutators; 5 strong-mutators) and different
phylogenetic groups B2 (17), D (16); A (19); and B1 (14). Sixty-nine se-
quences (including 3 reference sequences) were aligned using ClustalW
program, and the best-fit model of nucleotide substitution was selected
using jModelTest program. Alignments were analyzed using PhyML,
software that estimates maximum likelihood phylogenies. Recombination
among aligned sequences was detected using RDPv.3.27 program.
Results: No evidences of recombinational events were found analyzing
the housekeeping genes, nor in mutH (MMR) and mutT (GO repair
system). Although recombination events were detected in mutY gene
(26%) the highest frequency of these events (p <0.001) was detectable
in the MMR genes: mutS (55.07% of sequences analyzed) and mutL
(44.93%). Recombination events in mutS gene were higher in weak
mutators (71.43%), but interestingly in mutL gene weak mutators showed
the lowest rate of recombination (p <0.05). To avoid phylogenetic noise
the sequences with recombination events were eliminated. In this new
scenario, D group is still extremely heterogeneous suggesting that new
phylogenetic groups must potentially be accepted. Phylogenetic trees
of non-recombination events showed higher number of incongruences
(when a gene was not clustering with its phylogenetic group) among
mutator strains (p <0.05).

Conclusions: High rates of intragenic recombination occur for the
MMR gene mutS, and mutL (high recombination in mutS with
low recombination in mutlL seems to be a particular feature of
weak-mutators). Mutator strains showed significantly higher genetic
incongruence. These results suggest that recombinational variation of
MMR genes might provide alterations in the mutation frequencies of
human E. coli isolates, including “recombinational rescue” of hyper-
mutable strains. The classification into four major groups appears to be
an oversimplification of a more complex reality.

P630| The use of commercial system in the identification of
Gram-negative non-fermenting bacilli isolated from cystic
fibrosis patients

C.R. Saraiva, L.V, da Silva Filho, D. de Oliveira Garcia™ (Sdo Paulo, BR)

Cystic fibrosis (CF) is characterised by chronic lung infections. Respi-
ratory tract of CF patients are often colonised or infected by specific
microorganisms. Gram-negative non-fermenting (NF) bacilli, such as,
Pseudomonas aeruginosa, B. cepacia complex and Stenotrophomonas
maltophilia are the most prevalent microorganisms and other NF
including some atypical or of difficult identification, are occasionally
isolated. NF differ in the potential pathogenic and transmissibility, so,
the correct identification of the species is critical for the treatment.
Objectives: This study evaluated the API 20 NE system and classical
phenotypic and genotypic (PCR) method in the identification of NF
isolated from CF outpatients being seen at Pediatric Pulmonology Unit
(Uiversity of Sdo Paulo Medical School).

Methods: Sixty-seven NF with inconclusive results by classical
phenotypic methods using an extensive biochemical serie were analysed
by API 20NE system. S. maltophilia and Achromobacter spp were
confirmed by PCR using specific primers to 23S rRNA and 16S rRNA
genes, respectively.
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Results: The identification by APl 20NE system showed 34.3%
Achromobacter spp, 10.4% Ochrobactrum anthropi, 10.4% S. mal-
tophilia, 9% Ralstonia pickettii, 6% Acinetobacter spp, 6% Burkholderia
cepacia, 4.5% Comamonas testosteroni, 4.5% P. aeruginosa, 3% Alcali-
genes faecalis, 3% Delftia acidovorans, 3% P. stutzeri, 1.5% Moraxella
spp, 1.5% Rhizobium radiobacter, 1.5% Wautersia paucula 0.6% Borde-
tella bronchiseptica, 0.6% Brevundimonas vesicularis. PCR confirmed
90% Achromobacter spp and 42% S. maltophilia. All the other identifica-
tions were compared with the morphological characteristics and comple-
mentary biochemical tests and all of them showed inconclusive results.
Conclusion: API 20NE system was unable to identify correctly microor-
ganisms atypical or rarely isolated from respiratory tract of CF patients
according to the morphological characteristics and complementary
biochemical tests. The identification needs to be confirmed by 16S rRNA
sequencing. An association of phenotypic and genotypic methods is more
efficient to identify correctly rare or atypical NF.

Financial support: FAPESP no 2005/01625—8 and PPG/CCD/SES.

P631| Using an optimized protocol of the Corbett CAS1200
automated liquid handling system as a fast PCR setup
platform, reduces hands-on and process time significantly

E. van Zanten*, S. Hofs, A.M. Kooistra-Smid (Groningen, NL)

Objectives: In the past few years our laboratory has witnessed an
increase in the number of samples analyzed, and the number of pathogens
screened for, using molecular methods. Manual performance of the PCR
setup has put a strain on the laboratory technicians performing these
PCR assays, for both workload and quality maintenance. We therefore
implemented an optimized protocol of the CAS1200 liquid handling
system to automate the entire PCR setup process reducing workload,
hands-on time and increasing quality control.

Methods: The Corbett Robotics4 software has two important features
that can speed up the PCR setup significantly: the option to re-use
tips and the possibility to implement a “sample bank duplication step”
(SbDS). These features reduce the number of robotic movements, and
allow the platform to multi-dispense small volumes from a single large
volume uptake. The re-use of a single tip and SbDS were investigated for
the possibility of carry over of primer/probe from one well to the next,
regarding false positive results. We validated the CAS1200 platform by
prospectively analyzing 180 clinical samples in our internally controlled
triple-multiplex real-time PCR assays, screening for 8 enteric pathogens,
and comparing the results with manual PCR setup. The automated PCR
setup dispenses three different PCR master mixes in a PCR tray, then
adds DNA isolate directly from DNA isolation vessels, using a single
tip per DNA isolate, to the PCR mix using SbDS, and finally dispenses
the remainder of the DNA isolate in a storage vessel.

Results: No carry-over contamination was observed using the automated
PCR setup. Re-using tips for both apportioning the PCR mix and DNA
isolates yielded reproducible volumes. Of the 180 samples, 43 samples
were positive in both methods. Manual setup yielded one (Ct 38.7)
and automated setup two (Ct 36.6 and 38.7) additional positive samples
respectively. The mean difference in Ct values was 0.1 (range —3.4 to
2.5) in favour of manual PCR setup. Automated PCR preparation setup
could be completed within approximately 17 minutes, where as a trained
technician performs the manual PCR setup in approximately 45 minutes.
Conclusion: The use of the optimized protocol of the CAS1200 liquid
handling system results in a fast PCR setup that significantly reduces
hands on time and workload. Moreover, the risk on human errors
decreases when dealing with large sample quantities and complex PCR
setups.

P632| Evaluation of a chromogenic medium for extended-spectrum
p-lactamase-producing Enterobacteriaceae

P Lagacé-Wiens*, E Tailor, P Baudry, D. Hoban, G. Zhanel for the
Canadian Antimicrobial Resistance Alliance

Objectives: ESBL-producers are increasingly considered an infection
control problem worldwide. Simple and specific means of screening for
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ESBL-producing Escherichia coli and Klebsiella sp. are complicated
by the fact that cephalosporin resistance in Enterobacteriaceae may
be mediated by other mechanisms. The purpose of this study was
to evaluate the performance of a differential chromogenic screening
medium selective for ESBL-producers with a large library of genetically
characterised cephalosporin-resistant E. coli and K. pneumoniae.
Methods: Isolates were from 12 medical centers across Canada.
213 E. coli and 17 K. pneumoniae with ESBL or AmpC mediated
cephalosporin resistance were studied. E. coli and K. pneumoniae
were screened using ceftazidime and/or ceftriaxone MIC >1 ug/ml.
ESBL genes (CTX-M, SHV, TEM, OXA), AmpC promoter/attenuator
alterations and presence of acquired AmpC-type genes (ACT-1/MIR-1-
related, DHA-related, FOX-related and CMY-2-related) were detected by
PCR and, where needed, sequencing. CHROMagar-ESBL (CHROMagar,
Paris, France) was inoculated with 150 cfu of each test organism. Growth
characteristics, including colour and colony counts were obtained.
Results: 114 ESBL-E. coli (1 each of CTX-M-1, 9, -24 and -65, 2 CTX-
M-2, 24 CTX-M-14, 77 CTX-M-15, 4 CTX-M-27, and 3 SHV-2a), 92
AmpC-E. coli (46 CMY-2 and 45 promoter/attenuator mutants), 8 co-
expressing ESBL and AmpC-E. coli (4 CTX-M-15,2 CTX-M-14, 1 each
of CTX-M-3 and -12, all with promoter/attenuator mutations), 17 ESBL-
K. pneumoniae (co-expression of CTX-M and SHV-type ESBLs) and 50
wild-type E. coli were studied. Growth on medium is described in Table
1. 2.3% of E. coli had an atypical chomogenic reaction with no colour
produced. All K. pneumoniae had a typical chromogenic reaction. All
uninhibited AmpC hyperproducing organisms had >100 colonies/plate
and for 7/10, the mechanism of cephalosporin resistance was the CMY-2
gene. One ESBL-E. coli was inhibited by the medium. This isolate
expressed the TEM-12 gene and had a ceftriaxone MIC of 0.12 ug/ml
and a ceftazidime MIC of 8 ug/ml.

Conclusions: For E. coli with ceftriaxone and/or ceftazidime
MIC > 1 ug/mL, sensitivity for ESBL-producers is 99.2%, specificity is
89.0%. Sensitivity for K. pneumoniae was 100%, but numbers were
small. This medium may facilitate the screening of ESBL-carriers,
particularly in areas where prevalence of ESBL producers is relatively
low compared to AmpC or other class C cephalosporinase-producing
organisms.

Organism (n) Any growth on Sensitivity Specificity

medium, n (%) (for ESBL)  (for ESBL)
ESBL-E. coli (114) 114 (100) 99.2% 89%
AmpC E. coli (91) 10 (11.0) 99.2% 89%
ESBL and AmpC E. coli (8) 7 (87.5) 99.2% 89%
ESBL! K. pneumoniae (17) 17' (100) 100% N/A
Wild-type E. coli (50) 0 (0)

13 K. pneumoniae were phenotypically ESBL-producers but had only SHV-1 -
lactamase.

P633| Extended-spectrum p-lactamase-producing
Enterobacteriaceae: diagnostic performance of the
chromogenic medium Brilliance®-ESBL

Y. Gil*, A. Burillo, J. Gomez-Garcés (Madrid, ES)

Objectives: The rapid spread of extended-spectrum f-lactamases
(ESBL) among the Enterobacteriaceae (EB) is currently a cause
of concern for the management of infections caused by these
microorganisms.

In this study, the use of Brilliance®-ESBL (Oxoid) to detect clinical
isolates of ESBL-producing EB was compared to a reference test (E-test
strips, bioMérieux). We also tested the method on urine samples spiked
with different concentrations of ESBL-producing EB.

Methods: Sixty clinical isolates of ESBL-producing EB, as determined
by an automated system (Vitek2®, bioMérieux), and 20 clinical isolates
of non ESBL-producing EB were plated on Brilliance®-ESBL plates
at final concentrations of 103 cfu/ml and ESBL production checked in
parallel using ceftazidime or cefotaxime E-test strips with or without
clavulanic acid. Klebsiella pneumoniae ATCC 700603 was used as a
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positive control and Escherichia coli ATCC 25922 was used as a negative

control. The isolates were also used to inoculate culture-negative urine

samples at three different final concentrations, 10°, 103 and 10 cfu/ml,
which were simultaneously plated on Brilliance®-ESBL and blood agar.

Results: After 24 h of incubation, the growth of 100% of the ESBL+

strains on Brillance® medium was detected. All strains of E. coli

produced night blue colonies, while non-E. coli EB were light green

(K. pneumoniae or Enterobacter cloacae) or tan (Proteus vulgaris).

Of the non ESBL-producers (20), 7 strains of E. coli presumably

producing TEM-1, TEM-2 or SHV-1 and 4 strains of E. coli expressing

AmpC did not grow on Brilliance®, while the remaining 8 strains of

E. cloacae and 1 of E. coli, derepressed which overexpressed AmpC,

did grow in the chromogenic medium. At each concentration tested in

the urine samples, similar counts were obtained to those rendered by

standard media such as blood agar.

Conclusions:

1. The performance of Brilliance®-ESBL was excellent for isolating
ESBL-producing EB strains.

2. Derepressed E. cloacae strains hyperproducing cephalosporins are
able to grow in this medium.

3. Brilliance®-ESBL correctly identified both groups of bacterial species
examined (E. coli vs. non-E. coli), although it was unable to
distinguish between the latter (K. preumoniae or E. cloacae).

4. Brilliance®-ESBL showed the same detection limits as non-specific
media, yielding similar counts to those obtained on blood agar.

P634| The potential of phenotypic methods for detecting ESBL-
and AmpC-type broad-spectrum p-lactamases

M. Htoutou Sedlakova*, V. Hanulik, M. Chroma, K. Hricova, M. Kolar,
R. Schaumann, A.C. Rodloff (Olomouc, CZ, Leipzig, DE)

Objectives: At present, enterobacteria producing broad-spectrum
B-lactamases belong to the feared bacterial pathogens. Of particular
clinical importance are ESBL and AmpC enzymes increasing the risk
of failure of antibiotic therapy and related morbidity and mortality.
The reliable laboratory detection of these enyzmes is still challenging,
especially in the case of AmpC enzymes. The aim of the work was
to compare the sensitivity of selected phenotypic methods for detecting
ESBL and AmpC production.

Methods: A total of 106 strains of the Enterobacteriaceae family
were tested, in which molecular biology methods confirmed the
presence of genes encoding for ESBL (85 strains) or for AmpC
(21 strains). The strains were identified using the Phoenix automated
system (Becton Dickinson). In ESBL-positive strains, the sensitivity
of the ESBL E-test (AB Biodisk) and the modified double-disk
synergy test (DDST) was evaluated. AmpC strains were tested by
the modified AmpC disk method using 3-aminophenylboronic acid.
For simultaneous detection of ESBL and AmpC, the microdilution
method and determination of minimum inhibitory concentrations (MICs)
with a modified set of antimicrobial agents, including combinations
with sulbactam, tazobactam and 3-aminophenylboronic acid, were used.
Furthermore, the accuracy of determination of ESBL and AmpC
production by the Phoenix automated system was tested.

Results: The sensitivity of detection of ESBL by the Phoenix automated
system was high (99%); however, it only reached 38% in the group
of AmpC-positive strains. High sensitivity was also achieved by
tests specific for particular types of broad-spectrum [3-lactamases:
the sensitivity of the ESBL E-test was 95%; the modified DDST
yielded 100% sensitivity for ESBL producers and the AmpC test
correctly detected 95% of AmpC-positive strains. The sensitivity of the
modified microdilution method was 94% and 95% for ESBL and AmpC
B-lactamases, respectively.

Conclusion: It is clear that the detection of broad-spectrum (3-lactamases
must be based on specific phenotypic methods such as, in particular, the
modified DDST, ESBL E-test and AmpC disk method. The microdilution
method with a modified set of antibiotic agents and the comparison of
relevant MIC values seem also suitable as high sensitivity in the detection
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of the ESBL and AmpC enzymes can be achieved with easy to perform
methodology.
Supported by the projects MSM 6198959223 and IGA 9950-3.

P635| A selective screening broth for rapid detection of
extended-spectrum f-lactamases

G. Wilson, K. Irvine*, H. Hanaki, R. Kubo (Stirling, UK; Tokyo, JP)

Objectives: The objective was to develop a rapid method of screening
hospital patients for ESBL carriage. Development of a selective ESBL
broth, which changes colour (red to yellow) in the presence of an
ESBL, enables the detection and presumptive identification of an ESBL-
producing organism.

Methods: A total of 264 controls were used to evaluate the screening
broth. This included; 160 phenotypically confirmed ESBL-producing
organisms and 104 negative controls. In addition, 5 NCTC and ATCC
organisms were also tested against the broth.

The broth was tested against 510 unknown clinical samples (groin
swabs). After overnight incubation positive broths were subcultured
in order to test for ESBL production. The broth was centrifuged
and the deposit tested with the chromogenic cephalosporin HMRZ-
86 (Kanto Chemical Company, Japan). A coloured reaction (yellow
to red) is produced in the presence of an ESBL enzyme within
15 min. A positive result was then followed by neutralisation with
clavulanic acid to presumptively confirm ESBL. The Jarlier test was
used to detect ESBL production and all isolates were identified by the
VITEK2 (bioMérieux, France). Groin swabs were also cultured onto
a growth control (MacConkey agar, Oxoid, England) for isolation of
any Enterobacteriaceae; all isolates were identified by the VITEK2, and
checked for ESBL production. A subset of 139 clinical samples were
incubated and examined after a 4 h period.

Results: A total of 48 ESBL-producing isolates were detected from
the clinical samples. The broth alone detected all 48 ESBL-producing
isolates, resulting in 100% sensitivity, however the specificity of the
broth was low (84.2%) due to 73 false positives. This resulted in a low
positive predictive value (PPV) of 39.6%. The combined use of the broth
and HMRZ-86 neutralisation test improved the specificity (98.9%), and
PPV (89%) of the test. The resulting sensitivity of the test was reduced
to 85.4%. Clinical samples tested at a 4h incubation period showed
that 40% of positive broths contained an ESBL-producing organism,
confirmed by the HMRZ-86 neutralisation test.

Conclusion: The combined use of the ESBL broth with the HMRZ-86
neutralisation test provides a specific and relatively sensitive method for
the presumptive detection of ESBL-producing organisms. There is also
the potential for the ESBL broth to be used as a rapid 4 h test.

Evaluation of four screening protocols for detection
of extended-spectrum p-lactamase-producing
Enterobacteriaceae
B.M. Diederen*, C. Cheung, S. Euser, JW. Cohen Stuart (Haarlem,
Utrecht, NL)

Objective: We evaluated the use of four different screening protocols
for the detection of extended-spectrum f-lactamase producing (ESBL)
Enterobacteriaceae.

Methods: From January 2009 to May 2009, surveillance culture samples
from ICU patients at two teaching hospitals were included. In addition,
random fecal samples obtained from GP and nursing home (NH)
residents were tested. Specimens were obtained with an Amies swab
and subsequently, each specimen was homogenized in a liquid Amies
medium (Eswab, Copan). Ten microliter suspension was inoculated in
a single session onto four culture media: directly on a chromogenic
medium (Method A. ESBL-ID; bioMérieux), and into the three different
enrichment broth regimens: trypticase soy broth (TSB) supplemented
with 1mg/l ceftazidime (Method B), TSB supplemented with 1mg/l
cefotaxim (Method C), and non-selective TSB (Method D). After
incubation for 24h at 36°C, 10 wl of broth was streaked on a ESBL
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ID plate in the same way. All plates were incubated for 24 h at 36°C.
All oxidase negative colonies presenting different morphological aspects
and growing on ESBL-ID after 18 to 24 h were identified with Vitek2.
Confirmation of ESBL-producing isolates was performed by combined
double disks according to national guidelines.

Results: A total of 514 samples obtained from 384 patients was tested
(ICU patients: 202 samples, 72 patients; GP: 208 samples, 208 patients;
NH: 94 samples, 94 patients). A total of 23 samples obtained from 21
patients tested positive for ESBL producing Enterobacteriaceae (overall
prevalence 5.5%; 21 E. coli, 1 K. pneumoniae, 1 E. cloacae). Sensitivity
of method A, B, C, and D on a sample level were estimated as
70% (16/23; 95%CI, 49 to 85%), 82% (19/23; 95%CI, 62 to 94%),
82%(19/23; 95% CI, 62 to 94%), and 74% (17/23; 95% CI, 62 to 94%),
respectively. On a patient level, sensitivity of method A, B, C, and D were
estimated as 71% (15/21; 95% CI, 50 to 86%), 86% (18/21; 95% CI, 65
to 96%), 81%(17/21; 95% CI, 59 to 93%), and 76% (16/21; 95% CI, 62
to 94%), respectively. There were no statistically significant differences
between specificities and sensitivities using the McNemar test for paired
samples or Fisher’s exact test.

Conclusions: From this clinical comparison, we conclude that a direct
inoculation on a chromogenic medium is a simple, rapid, and acceptable
accurate method for performing active surveillance for ESBL in a variety
of health care populations.

P637| Use of an HMRZ-86 supplemented broth for the direct
detection of extended-spectrum [-lactamase producing
Enterobacteriaceae in clinical samples

N. Gordon*, A. Sivaramakrishnan, R. Kubo, D. Wareham (London,
UK; Tokyo, JP)

Objectives: HMRZ-86 is a novel cephalosporin susceptible to hydrolysis
by extended spectrum and metallo-B-lactamases, resulting in an easily
observed colour change from yellow to red. It has previously been used
for the detection of ESBL production from bacterial colonies taken from
agar plates (Cica-f3-Test). In this study we evaluated the use of an HMRZ-
86 based broth for the direct detection of ESBL producers from clinical
specimens.

Methods: the ability of nutrient broth supplemented with cefpodoxime,
vancomycin and HMRZ-86 to detect ESBL production by a number of
type strains was first evaluated using inocula from 10e7—10e3 CFU/ml.
The broth was then assessed for the detection of ESBL producers in
perineal swabs (n=94) obtained for routine MRSA screening. After
inoculation and incubation for 18 h at 37°C, broths were inspected for
colour changes, subcultured to CHROMagar Orientation and compared
with growth obtained by inoculating swabs directly onto CHROMagar
Orientation supplemented with cefpodoxime. Isolates were identified by
oxidase testing and API20E, with ESBL production confirmed by double
disc tests containing cefpodoxime or cefipime + clavulanate.

Results: Using type strains NCTC 13353 (Escherichia coli blaCTX-
M15), ATCC 700603 (Klebsiella pneumonia blaSHV-18) and ATCC
25922 (E. coli, ESBL negative), a red colour change was detectable down
to 10e4 CFU/ml. 13 broths were positive following direct inoculation
with perineal swabs. Of these, 9 were identified as Pseudomonas spp. The
remaining 4 were K. pneumoniae, E. coli and Enterobacter cloacae, 3 of
which were confirmed as ESBL producers. One of the E. cloacae isolates
was ESBL negative but phenotypically appeared to be a hyperproducer
of AmpC. The sensitivity of the HMRZ broth for detection of ESBLs
was 100% with a specificity of 89%. To control for the possibility
of AmpC production resulting in false positives, all thirteen isolates
were re-inoculated into broth containing HMRZ-86 supplemented with
cloxacillin. The confirmed ESBL producers gave a positive result at 18 h,
while the remaining isolates caused no colour change.

Conclusions: HMRZ-86 was highly sensitive for the detection of ESBLs
from perineal swabs, but lacked specificity due to the presence of AmpC
producers. This was improved by the addition of the AmpC inhibitor
cloxacillin. HMRZ-86 may be a useful substrate for the rapid detection
of high prevalence class A ESBLs directly in clinical samples.
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P638| Evaluation of Brilliance ESBL, a novel chromogenic agar for
the detection of extended-spectrum B-lactamases producing
Enterobacteriaceae

I'D. Huang*, P Bogaerts, C. Berhin, A. Guisset, Y. Glupczynski

(Brussels, Yvoir, BE)

Objective: To evaluate the performance of Brilliance ESBL® (OX;
Oxoid) selective chromogenic agar for the detection and the presumptive
identification of extended-spectrum [(-lactamases (ESBL)-producing
Enterobacteriaceae (EB).

Methods: In a preliminary study, we challenged a collection of
200 Gram-negative bacterial including 156 EB strains with well-
defined resistance mechanisms against OX and ChromID ESBL® (BM;
bioMérieux) chromogenic agar to evaluate the growth selectivity and
the chromogenic features of the media. In a second part, 528 clinical
samples (including 344 fecal specimens) obtained from 424 ambulatory
and hospitalized patients were plated onto OX, BM and MacConkey agar
to which a disk of ceftazidime was added (MCC) for the screening of
ESBL-producing EB. All colonies growing on any of the three media
after full 24-hour incubation were identified and tested for susceptibility
by Phoenix® System (Becton-Dickinson). ESBL confirmation was
performed by combination disks method. Characterization of resistance
mechanisms was determined by PCR of TEM, SHV, CTX-M, OXA, and
AmpC genes with amplicon sequencing.

Results: Of the 156 EB isolates from the collection isolates, all 98 ESBL
producers were detected but 50 strains harbouring various non-ESBL
resistance mechanisms were also recovered on both OX and BM; 8 fully
susceptible isolates did not grow on any of the two selective media. Of
the 528 clinical samples screened, 144 (27%) yielded growth on at least
one of the three media. A total of 182 isolates including 109 (60%) EB
were recovered and 70 of these (from 59 specimens) were confirmed
as ESBL-producing isolates. The sensitivities were 74.6%, 94.9% and
94.9% for MCC, BM and OX respectively. The specificities calculated
for the ESBL-negative samples reached 94.9%, 95.5% and 95.7% for
MCC, BM and OX respectively when only chromogenic enterobacterial
colonies were considered on the two chromogenic media.

Conclusions: OX and BM yielded comparable performances and had a
higher sensitivity than MCC for the detection of ESBL-producing EB
from clinical specimens. The high negative predictive value (99.3%)
found for OX suggested that this medium could represent an excellent
screening tool for rapid exclusion of carriage of ESBL producers. The
selection of enterobacterial isolates only for ESBL confirmation based
on chromogenic features could limit the unnecessary workout.

P639| Evaluation of the UF1000i flow cytometer as a means of
reducing urine cultures and predicting the micro-organisms
involved in urinary tract infections

JM. Acedo, C. Artaza, M. Morito, J. Ferndndez, J. Valverde,
A. Delgado-Iribarren® (Madrid, ES)

Objectives: The gold standard method for diagnosis of UTI is urine
culture but it is time-consuming and fewer than 25-30 percent of urine
samples sent to the laboratory are proven positive. Rapid screening
methods such as the UF-1000i flow cytometer have been introduced
to reduce the number of urine samples requiring culture. This method
may also give an approximation of the microorganisms involved in UTI
because the scattergram B1 differs with bacilli and cocci. We evaluated
these two interesting topics of flow cytometry for diagnosis of UTIL

Methods: Testing with the UF1000i system was done following
the instructions provided by the supplier (bioMérieux, France). The
reference method used was the semi-quantitative urine culture on
CLED agar (bioMérieux, France). Bacterial identification was performed
automatically with MicroScan WalkAway (Siemens). A total of 500 urine
samples from general practice patients representing all age groups were
collected and analyzed. Culture results were reported as no growth;
contaminated (if there were 3 or more colony types without a dominant
species); positive (culture with >10° or 10* to <10° colony-forming
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units/mL (cfu/mL) of a urinary pathogen in pure culture, two or more
potentially pathogenic bacterial species were isolated when the individual
counts were >10* cfu, or when the count for one organism was >104
cfu/mL and was clearly predominant).

Bacterial orientation: 2 independent observers classified the scattergram
BI1 in samples with more than 25.000 cfu/ml into four groups: Bacilli,
Cocci, Both, Not classifiable.

If there were discrepancies between the observers, a third observer
revised the scattergram and determined how to classify the sample. If
there were discrepancies between the three observers the sample was
excluded (2 samples). Finally 125 out of 127 urine samples with more
than 25.000 cfu/ml were evaluated.

Results: The NPV and sensitivity calculated during this study are in
accordance with data obtained during previous studies, they are more
than 92% and 95% respectively.

Conclusions: The good NPV obtained allowed reporting of negative
results without culture being performed, reducing the urine cultures by
35% and reducing the turnaround time for these samples from 24 h to
same-day reporting.

Bacterial orientation of the microorganisms involved in UTI may
be achieved with UF1000i, especially with Staphylococci and Gram-
negative rods.

Bacterial orientation n  Correct Not classifiable Wrong

n % n % n %
Cocci and bacilli 39 23 59 7 17.9 9 23.00
Bacilli 69 52 753 3 43.5 14 203
Cocci 17 8 4700 0 0 9 53
Streptococci 11 2 182 0 0 9 818
Staphylococci 6 6 100 0 0 0 0

P640| Antibiotic screening of urine culture — a useful quality audit
W. Godwin*, S. Badarudeen, A. Godwin (Doha, QA)

Interpretation of urine cultures depends on various factors. Antibiotic
history is an important factor that affects the performance of urine
cultures in the laboratory. We decided to test the urine specimens for
antibiotics and compare it with the request forms sent to our laboratory.
The technique, incidence, implications, involved in processing of
specimens with incomplete antibiotic history received in the laboratory
are discussed. This internal audit practice stresses the need for quality
requests which play a major role in the clinical interpretation of culture
specimens.

Material and Method: Detection of antibacterial substance in the
urine. We modified the Urine Antibacterial Substance Assay (UABA),
a technique described by Sombrero L et al by using two Muller
Hinton agars each inoculated with a lawn culture of standard strains of
Escherichia coli ATCC 25922 and Staphylococcus aureus ATCC 25923.
Results: A total of 14680 consecutive urine specimens for culture and
sensitivity received in the laboratory during the study period from 1st
July 2008-30th June 2009 were tested with the UABA assay. 2494
(16.99%) samples yielded positive cultures. 388 (2.64%) samples were
positive for UABA of which 165 (42.53%) were received from the out
patient departments (OPD) and 223 (57.5%) from the wards. Of the
positive samples of UABA 222 (57.22%) had antibiotic history written on
the requisition form and 208 (93.7%) of the samples reported no growth.
Compliance to writing antibiotic history in the wards 183 (82.1%) was
higher than OPD’s 39 (23.64%). 115 (29.6%) of the positive UABA had
pus cells >5/HPE.

Conclusion: A periodic internal audit of antibiotic assay in urine
cultures provides baseline data permitting blind assessment of areas of
culture based clinical diagnostic work that are not readily amenable
to other quality assurance methods. It raises awareness to the
importance of quality and patient safety issues involved with history
taking using an evidence-based protocol and aids in the review of
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validating physicians’ compliance with an established protocol. Reaudit
interventional strategies can be planned, as part of a continuous quality
improvement program to affect change in physicians’ practices when
there is a drop from established benchmark. This can lead to overall
quality improvement in the process of care and save valuable financial
resources.

P641| Evaluation of the Sysmex UF1000i urineflowcytometer in the
diagnostic work-up of urinary tract infection

W. van der Zwet*, E Canbolat, J. Hessels, M. Deckers (Deventer, NL)

Objectives: Automation and standardisation of sediment analysis of
urine samples by flow-cytometry might serve as an alternative to
traditional labour-intensive laboratory methods such as microscopic
examination and bacterial culture. We evaluated the Sysmex-UF1000i
urine flowcytometer and compared results to standard laboratory
methods. Special interest was focused on the negative predictive value
and percentage of cultures that could be left undone.

Methods: The Sysmex UF1000i is a urine flow-cytometer that uses two
separate channels for counting blood cells and bacteria. Two fluorescent
dyes, one binding to cell membranes and one binding to nucleic acids,
are added to uncentrifuged urine. The urine is subsequently flushed as
a laminar flow through the two analytical channels in which the emitted
pulses, light scattering and fluorescence are measured by a photodiode
and enhanced by a photomultiplier. Urine samples were investigated with
the Sysmex-UF1000i, manual microscopy of urine sediment, Gram-stain
and bacterial culture (golden standard).

Results: Three hundred fifty eight urine samples were analyzed.
Reproducibility for detection of white (WBC) and red blood cells and
bacteria with the UF1000i was good, whereas detection of yeasts proved
unreliable. Depending on the definition of urinary tract infection (UTI)
used, the negative predictive value and the percentage of false-negative
results were 100% and 0% (UTI defined as >10° Colony Forming
Units (CFU)/ml) and 99% and 1.3%, (UTI defined as >10* CFU/ml)
respectively. Pre-screening with the Sysmex UF 1000i results in a
reduction of bacterial cultures of 42%.

Carry-over of bacteria between consecutive samples due to a fixed
sample needle was observed, but did not result in false-positive
interpretation of Sysmex UF 1000i results. Evidently, because of the
occurrence of carry-over, samples that have been analyzed in the Sysmex
UF 1000i cannot be used for subsequent urine culture.

Conclusion: In conclusion, the Sysmex-UF1000i offers the possibility
of screening high numbers of urine samples in a fast and standardized
way resulting in a reduction in workload and speeding up the diagnostic
process. As in other non-culture methods, the UF 1000i should not be
applied in patients in whom yeast infection is suspected or patients that
are leukopenic.

P642| Preliminary evaluation of Sysmex UF1000i flow cytometer
in discriminating Gram-negative and Gram-positive
micro-organisms in urine

R. De Rosa*, M. Avolio, P Stano, S. Grosso, G. Bruschetta,
A. Camporese (Pordenone, IT)

Objectives: Urine culture test is the gold standard to identify the
aetiological agent of UTI, however it does not supplie same-day results.
Sysmex UF 1000i urine cytometer provides results in a few minutes;
we aimed to explore preliminary B_FSC and B_FLH parameters in
discriminating Gram negatives and Gram positives respect of bacterial
identification by urine culture.

Methods: Sysmex UF1000i (Sysmex Co. Japan) a new fluorescence
flow cytometer intended for urinalysis purpose has a specific analitical
channel for bacteria counting. From this channel two parameters, the
B_FSC (Bacteria Forward Scatter) and the B_FLH (Bacteria Fluorescent
Light Intensity), expressed in arbitrary units (analytical channel, ch),
provide informations on the size and the nucleic acid content of bacteria
particles. 1349 samples from inpatients and outpatients were examined
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by Sysmex UF1000i and cultured on CLED and CNA agar plates
(Kima, Padua, Italy); in the positive samples bacterial identification was
performed by Vitek 2 system (bioMérieux, Florence, Italy). Data between
Gram-negative and Gram-positive bacteria were evaluated, comparing
the distribution of B_FSC and B_FLH values in the two groups.
Results:1003 samples were negative (74.4%). Out of 346 bacterial
culture positive (25.6%), 229 samples presented a growth of Gram
negatives, 45 samples growth of Gram positive bacteria and 72 samples
showed mixed growth (a Gram positive and a Gram negative or
contamination). The median B_FSC in Gram-negatives was 22.1ch.,
in Gram-positive bacteria 44.6 ch. (p <0.0001). The 95% distribution
of B_FSC was 11.5-70.4 ch. in Gram-negatives, 17.6-127.5 in Gram-
positives. Out of 274 samples, 168 (61.3%) had a B_FSC value <30ch.:
163 (97.0%) were from samples with Gram-negatives, 5 (3.0%) from
samples with Gram-positives. The median B_FLH in Gram-negative
bacteria group was 85.5 ch., in Gram-positives 94.6 ch. (p=0.027); the
95% distribution of B_FLH in the two groups were: 72.3—-177.8 ch. in
Gram-negatives, 75.2-178.8 in Gram-positives. B_FSC value showed at
a cut-off value of 30ch. a high discriminating power between the two
groups.

Conclusion: In this preliminary evaluation the B_FSC and B_FLH seem
to be interesting parameters in morphological assessment of bacteria
allowing to obtain in few minutes information as well as on bacterial
counting also on aetiological agent of urinary tract infection, needing
however to be further investigated in more extensive studies.

P643| Use of a polymerase chain reaction assay for rapid detection
and identification of V. vulnificus

1 Cariigral, Y. Moreno*, A. Adrados, A. Gonzalez, M.A. Ferrus
(Valencia, ES)

Objectives: Vibrio vulnificus is a Gram-negative bacterium found in
warm seawater.

The bacterium is a worldwide highly invasive human pathogen with
highest mortality rates (up to 50%). Human infection are acquired though
consumption of contaminated seafood or though skin wounds. The main
symptoms are gastroenteritis, wound infection and septicemia, frequently
leading to limb amputation and fatality. It is considered as an important
emerging environmental and food safety issue around the world.

The objectives are optimize and to test Polymerase Chain reaction (PCR)
method for rapid detection and identification Vibrio vulnificus in clinical
and environmental samples.

Methods: Primers vvh785 and vvh 990, that amplify a fragment with
205bp of a haemolysin A gen (vvhA) were used. PCR conditions
were optimized and annealing temperature was established at 56°C. The
reaction was applied to 20 Vibrio vulnificus clinical and environmental
strains. It was applied directly to inoculated saline, water and seafood
samples too in order to test its potential for rapid detection. 10 sea
water samples obtained from Valencia coasts and 40 seafood samples,
including oysters, clams, mussels and goose barnacle, were analyzed.
Results: PCR protocol yielded a fragment of 205 bp. Reaction identified
all the Vibrio vulnificus strains tested. Detection limit in inoculated
samples was 10% c.fu in saline water and 10* c.fu in complex matrix
such as seafood. Among the 50 samples ten samples were positive by
PCR and 2 strains of Vibrio vulnificus were isolated.

Conclusion: This PCR method allows for rapid and specific detection
and identification of ¥ vulnificus and could be useful for diagnostic and
epidemiological purposes, determining the potential health risk due to
contaminated seafood and water.

P644| Long-term tigecycline therapy (6 weeks) for complications
of E. coli bacteremia

S. Hagenauer-Drektraan®, C. Wenisch, G. Seiberl (Vienna, AT)

Introduction: E. coli is one of the most common organisms associated
with bacteremia, but rarely causes complications under sufficient therapy.
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We report a case of bacteremia with fully susceptible E. coli complicated
by discitis despite treatment with -lactam antibiotics.

Case report: A 70 year old male patient was admitted due to sudden
onset of generalized weakness. On admission he had hypotension,
tachycardia, and scleral icterus. A few hours after admission the patient
became febrile. Laboratory test results revealed biliary obstruction and
elevated erythrocyte sedimentation and CRP as well as leucocyturia.
Abdominal ultrasound showed cholecystolithiasis and three layered
gallbladder wall suggestive for cholecystitis but without signs of
intrahepatic dilatation of the biliary tract.

Piperacillin/tazobactam 3.5g tid was started. On day 3 the patient
developed septic shock. Blood cultures grew Gram negative rods and
the antibiotic regimen was changed to ertapenem, presuming an ESBL
producing organism. Blood cultures subsequently grew fully susceptible
E. coli, but aspiration culture of a subcutaneous pustule, which developed
during the Ist week of therapy revealed ESBL producing E. coli and
Staphylococcus aureus (MSSA). The urine was sterile. The patient’s
condition improved and antibiotic treatment was stopped after 2 weeks.
The following day the patient became febrile and complained about
severe pain at palpation of the lower lumbar spine. An MRI scan showed
contrast enhancement of L4 and LS5 and the L4-L5 intervertebral disc
(Figure 1.). The disc was punctured, but aspiration cultures were sterile.
Due to the ESBL producing E. coli and Staphylococcus aureus in a
pustule, antibiotic treatment was started with tigecyclin. The patient
was placed in a thoracic lumbar sacral orthosis. Intravenous therapy
with tigecyclin was continued for 6 weeks, followed by oral therapy
with ciprofloxacin and clindamycin for additional 6 weeks. Orthopaedic
training resulted in 100% rehabilitation.

Conclusions: E. coli is the second most common causative agent of
septic discitis. Therefore any prolonged episode of fever and elevated
CRP and erythrocyte sedimentation following E. coli bacteremia should
raise the suspicion of septic discitis and must be followed by directed
physical examination, diagnostic imaging and aspiration.

Figure 1. Contrast enhancement of L4 and LS, intervertebral disc,
and paravertebral soft tissue and also paraspinal muscles lateral to the
p. spinosi.

P645| Tigecycline activity tested against infrequently recovered
clinical species of non-enteric Gram-negative bacilli

R. Mendes, H. Sader*, M. Stilwell, R. Jones (North Liberty, US)

Objectives: To assess tigecycline (TIG) activity and potency against
non-enteric Gram-negative bacilli (NEGNB) clinical isolates. NEGNB
usually display multidrug-resistance (MDR) phenotype due to upregu-
lated efflux and chromosomal f-lactamases belonging to Classes A, B,
C or D, limiting the therapeutic options for treating infections caused
by these organisms. TIG has demonstrated a broad spectrum of activity
against Gram-positive and -negative bacterial pathogens, including many
MDR isolates.

Methods: A total of 2,996 clinically-significant isolates of NEGNB
(23 species) were collected from 142 hospitals in 32 countries as part
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of the SENTRY Antimicrobial Surveillance Program over a ten year
sampling period (2000-2009; North America [32.1%], Europe [26.8%],
Asia-Pacific region [23.4%] and Latin America [17.7%]). Isolates were
submitted to a coordinator laboratory where species identifications
were confirmed using standard algorithms and Vitek 2, and tested
for susceptibility (S) against TIG and comparators by reference CLSI
methods (M07-A8, 2009). CLSI and EUCAST interpretative criteria
were applied when available.

Results: Isolates were recovered mostly from bacteremia (58.1%),
pneumonia (29.7%) or skin and skin structure infections (10.4%). TIG
was most active against Pasteurella multocida (MIC90, 0.12 mg/L) and
various Acinetobacter spp. (MIC90, 0.5 mg/L). Aeromonas spp., Rhizo-
bium radiobacter, Ralstonia pickettii and Sphingomonas paucimobilis
were also very susceptible to TIG (MIC90, 0.5mg/L). In contrast,
Burkholderia cepacia, P, fluorescens/putida, Chryseobacterium spp. and
Elizabethkingia spp. (MIC90, 4—>4 mg/L) generally exhibited elevated
TIG MIC values. TIG (MIC50/90, 0.5/2mg/L; 95.5% inhibited at
<2mg/L) and trimethoprim/sulfamethoxazole (TMP/SMX) (MIC50/90,
<0.5/1mg/L; 96.1% S) were the most active compounds tested
against Stenotrophomonas maltophilia; while ceftazidime (MIC50/90,
16/>16mg/L; 45.1% 8S), levofloxacin (MIC50/90, 1/4mg/L; 83.3% S)
and ticarcillin/clavulanate (MIC50/90, 32/>128 mg/L; 38.7% S) showed
more limited activity against this organism.

Conclusions: TIG showed potent in vitro activity against many NEGNB
for which there are very limited therapeutic options and S data to guide
therapy. Against S. maltophilia, TIG activity was comparable to that of
TMP/SMX. The results of this study indicated that TIG may have an
important role in the treatment of infections caused by these species.

Organism (no. tested) MIC (mg/L)

50% 90%
Achromobacter xylosoxidans (130) 0.5 2
Acinetobacter haemolyticus (13) 0.12 0.5
A. junii (47) 0.12 0.5
A. Iwoffii (216) 0.25 0.5
Aeromonas spp.? (211) 0.25 0.5
Alcaligenes faecalis (23) 0.5 2
Burkholderia cepacia (198) 1 4
Chryseobacterium indologenes (26) 4 >4
Elizabethkingia meningosepticum (39) 2 >4
Ochrobactrum anthropi (14) 0.5 1
Pasteurella multocida (53) 0.06 0.12
Pseudomonas spp. (83)° 0.25 2

P, fluorescens/putida (191) 2 >4

Ralstonia pickettii (17) 0.25 0.5
Rhizobium radiobacter (18) 0.12 0.5
Sphingomonas paucimobilis (32) 0.12 0.5

Stenotrophomonas maltophilia (1685) 0.5 2

3ncludes A4. caviae (34), A. hydrophila (118), A. salmonicida (1),
A. sobria (15), A. veronii (6) and Aeromonas spp. (37).
Includes P mendocina (14), P oryzihabitans (27) and P stutzeri (42).

P646| In vitro activity of daptomycin combined with other
antimicrobial agents against Gram-negative bacteria

B. Korber-Irrgang*, M. Kresken (Rheinbach, DE)

Objectives: Daptomycin (DAP), a cyclic lipopeptide, exerts rapid
bactericidal activity against clinically important Gram-positive bacteria.
Combination therapy might be beneficial to cover also Gram-negative
pathogens in mixed infections. We evaluated the in vitro activities of
DAP in combination with 11 other relevant drugs against clinical isolates
of Escherichia coli (ECO), Klebsiella pneumoniae (KPN), Klebsiella
oxytoca (KOX), Enterobacter cloacae (ECL), Pseudomonas aeruginosa
(PAE) and Acinetobacter baumannii (ABA).

Methods: A total of 50 organisms including strains with various
resistance phenotypes were studied. Synergy testing was performed
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by using the checkerboard broth microdilution method. DAP in
combination with amikacin (AMK), tobramycin (TOB), ceftazidime
(CAZ), ceftriaxone (CRO), piperacillin—tazobactam (P/T), meropenem
(MEM), imipenem (IMP), ciprofloxacin (CIP), moxifloxacin (MOX) or
fosfomycin (FOS) were tested against strains of ECO (n=10), ECL
(n=10), KPN (n=6) and KOX (n=4) (in total 300 drug combination
tests), while DAP in combination with AMK, TOB, CAZ, P/T, MEM,
IMP, CIP, MOX or colistin (COL) was tested against 10 strains
each of PAE and ABA (in total 180 drug combination tests). The
fractional inhibitory concentration indices (FICIs) were calculated to
interpret the results. Synergism was defined as FICI < 0.5, indifference
as FICI > 0.5 to <4, and antagonism as FICI >4.

Results: Antagonism was not detected with any combination. Of the
300 drug tests performed with the enterobacterial strains, 284 revealed
an indifferent effect, while synergism of DAP plus CIP, CRO, MEM
or MOX was observed for 10, 3, 2 and 1 strain, respectively. For
non-fermenting bacteria indifference was observed for nearly all drug
combinations, while synergism was seen for 2 ABA with COL and 1
ABA with TOB.

Conclusion: DAP did not antagonise the activity of antibacterial agents
directed to Gram-negative bacteria and may thus be combined with these
drugs for the treatment of bacterial mixed infections.
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P647| Real-time, random access detection of influenza A/B and
RSV A/B in respiratory specimens using nanoparticle probes

PJ. Jannetto, K.A. Vaughan, N.A. Ledeboer* (Milwaukee, US)

Introduction: Multiplexed molecular detection of influenza A, in-
fluenza B, and respiratory syncytial virus (RSV) is becoming increas-
ingly available with a number of commercial assays on the market.
Numerous studies have demonstrated increased sensitivity of these
techniques compared to culture and antigen-based detection methods.
This study evaluated the sensitivity and specificity of Nanosphere’s
Verigene System for the detection of respiratory viruses.

Methods: Nasopharyngeal specimens were collected prospectively at
multiple sites during the 2008—9 and 2009—10 respiratory seasons. The
presence of influenza A/B and RSV was determined using culture/DFA
and the residual samples frozen. The culture/DFA results for the samples
were blinded to the investigators until the conclusion of the study.
Discrepant results were resolved using bi-directional sequencing. Further
studies were conducted comparing the analytical sensitivity and percent
agreement between the Verigene (VG) and automated Verigene SP (SP)
system. Finally, studies were conducted evaluating performance of the
SP for detection of 2009 novel HINI.

Results: Of the 720 specimens enrolled in the clinical trial, 123 were
culture/DFA positive for Influenza A, 31 were positive for influenza B,
49 were positive for RSV, and 517 specimens were culture negative.
In comparison to culture, the VG assay was 96.6% sensitive, 93.6%
specific. There were 133 discrepant specimens between VG and culture.
Bidirectional sequencing revealed that the VG assay yielded 108
additional positives otherwise negative by culture/DFA. After discrepant
resolution the VG sensitivity was 98.7% and specificity was 99.3%
with a positive and negative predictive value of 94.2% and 99.7%
respectively. A sample set representing influenza A/B, and RSV was
prepared to compare the semi-automated VG with the automated SP. A
total of 62 unique samples were obtained and tested at three sites. The
sites demonstrated overall positive agreement of 97.9% and negative
agreement of 100%. The SP assay has also successfully detected 2009
novel HINT1 from clinical specimens with high sensitivity and specificity,
compared to the CDC PCR.

Conclusion: Data from the study demonstrates that the VG assay and
its automated SP successor are highly sensitive and specific alternatives
to culture. The benefit of this system over others is complete automation
of the test, including extraction, amplification, and detection.
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P648| Subtyping (H1/H3) of seasonal influenza A viruses by
multiplex real-time PCR assay

J. Acosta*, S. Vazquez, JR. Otero, L. Folgueira (Madrid, ES)

Objectives: The emergence of seasonal influenza A HINI viruses
resistant to oseltamivir points out the need for rapid and sensitive
subtyping methods, in order to prescribe appropriated antiviral treatment.
The aim of this study was to identify the subtypes of seasonal influenza A
circulating in our patients over a period of three respiratory viruses
seasons and to assess the utility of a multiplex real-time PCR as a routine
method for subtyping Influenza A viruses.

Methods: From January 2007 to May 2009, 162 influenza A positive
respiratory samples by means of antigen detection or rapid culture
in shell vial, were collected and stored in aliquots at —70°C until
RNA extraction. RNA was isolated from 200 ml of respiratory samples
(nasal aspirates and nasopharyngeal swabs) by nucliSENS easyMAG®
instrument (Biomerieux). After retrotranscription, real-time PCR was
performed in a LightCycler® instrument version 2.0 (Roche Molecular
Biochemicals). A region of the matrix (M1) gene of influenza A virus,
two specific sequences of subtype H1 and H3 hemagglutinin (HA), and
an internal control were amplified in independent capillary reactions by
uniform cycling parameters: 10 min at 95°C and 50 cycles of 15 s at 95°C
and 60 s at 60°C. The PCR product was detected by specific TagMan
probes. HI/H3 subtyping assay was performed in a multiplex format,
using probes labeled with two different fluorescent reporter dyes.
Results: The number of specimens studied during the respiratory virus
seasons of three calendar years, 2007, 2008 and 2009 were 98, 34 and 30
respectively. All the samples showed M1 gene amplification. The results
demonstrated subtype H1 in 41 samples (25.3%) and subtype H3 in 117
samples (72.2%); in 4 samples subtype could not be determined (2.5%).
H1 subtype represents almost one third of influenza A positive samples
during years 2007 and 2008, whereas it was detected in less than 5% of
samples collected during 2009.

Conclusions: The assay based on a multiplex real-time PCR used in
this study provides a rapid, feasible and cost-effective approach for
subtyping (H1/H3) of seasonal influenza A viruses. This laboratory
diagnostic tool provides information relevant to make optimal drug
treatment recommendations.

P649| Detection and discrimination of influenza A and B, and
respiratory syncytial viruses using the 3M integrated cycler

M. Aye*, J. Chen, Y. Xie, S. Dempsey, H. Mai, E. Eleazar, M. Exner
(Cypress, US)

Objective: Recently, it has become evident that many rapid tests
designed to detect respiratory viruses lack sensitivity. As a result, a
clinical need has arisen for more sensitive tests that will detect and
discriminate influenza viruses. Molecular techniques have been shown
to be more sensitive than culture or rapid lateral flow methodologies.
Therefore, a multiplex RT-PCR assay was designed to detect influenza A
viruses (of all hemagglutinin and neuraminidase types), influenza B
viruses, and Respiratory Syncytial virus (RSV).

Methods: Primers were designed to target conserved regions of
influenza A, B, and RSV. Specificity of the assay was tested by running a
panel of known influenza strains and against a set of clinical specimens
that were verified to be positive for the target viruses. In addition, a
panel of other respiratory specimens was tested to determine whether
there was any cross reactivity with these organisms. Assay sensitivity
was determined analytically by limit of detection studies, and sensitivity
was compared to culture and DFA methods.

Results: The assay was able to detect multiple influenza types and strains
including seasonal H1 and H3 strains, HINI1 (2009), and HSN1. All
influenza B strains tested were detected, as were all strains of RSV-A
and RSV-B that were tested. The assay sensitivity was excellent, and it
was shown to be more sensitive than culture and DFA for all viruses.
Conclusions: The use of this assay on the 3M integrated cycler
provides a sensitive, rapid and high throughput method for detecting
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and discriminating influenza A, B, and RSV viruses. The portability
and ease of use of the instrument make it useful as a first line tool for
diagnosis of respiratory infections.

Multiplex molecular diagnostics of respiratory infections
during the 2009 HIN1 pandemic: what else is out there?

A. Dumoulin*, H.H. Hirsch (Basel, CH)

Objectives: The aim of this study was to investigate the causes
of respiratory infections in samples from patients with suspected
HIN1v(2009) infection, using RespifinderPLUS (RF), a commer-
cial multiplex assay detecting Influenza-A/B, Influenza-H5N1, RSV-
A/B, Parainfluenza-1-4, Coronavirus-OC43/229E/NL63, Rhinovirus,
Adenovirus, Metapneumovirus, Chlamydia pneumoniae, Mycoplasma
pneumoniae, Legionella pneumophila and Bordetella pertussis.
Methods: Samples collected during the initial wave (spring and summer)
of the 2009 HIN1v pandemic (n= 141) as well as during the second wave
(autumn and winter 2009) were analysed in parallel with a home-brew,
validated HIN1v real-time PCR. Turnaround time of the RF analysis
was 24 h. Hands-on time was 3 h.

Results: In the 141 samples collected during the initial wave of
the 2009 HINIv pandemic, the proportion of positive samples was
63%: 40 Rhinovirus (28%), 25 Influenza-A (18%, all HINIlv), 5
Adenovirus, 5 Metapneumovirus, 3 Influenza-B, 2 Parainfluenza, 2
Coronavirus, 1 RSV-B, 1 Mycoplasma pneumonia, 52 negative. The
analysis results of the samples collected during the second wave will
be presented. Preliminary results indicate a much larger proportion of
HIN1v positive samples (PCR positivity rate 34%), as well as an increase
in Parainfluenza positive samples (10%).

Conclusion: RF analysis of respiratory samples collected during the
initial phase of the 2009 HIN1v pandemic revealed a high incidence
of Rhinovirus during spring and summer, whereas HINIv was present
in only 8% of the samples. A strongly increased proportion of positive
HINI1v samples is expected in the samples of the second phase.

Detection of six groups of human adenoviruses by quantitative
real-time polymerase chain reaction with one set of primers

C.Y. Lee*, Y.J. Chan, C.H. Chang, J.C. Lin, C.L. Lee, T.Y. Chou (Taipei
City, TW)

Objective: Human adenoviruses (HAdVs) are associated with a broad
spectrum of clinical illnesses and are endemic in the pediatric population
in particularly. At least 51 serotypes of adenoviruses has been identified
and classified into six groups (A to F) at present. Because of few cluster
homologies within AdVs species and between species, it is challenging
to develop real-time quantitative AdVs polymerase chain reaction (PCR)
assays effectively covering all AdVs types in one reaction. In this study,
a real-time PCR assay to quantitatively detect all six groups of human
adenoviruses is presented.

Methods: One set of designed primers was constructed to target the
relative conserved region of AdV hexon region with 130bp in size after
alignment. Real time PCR was performed with an ABI Prism 7000
sequence detection system. Six representative AdV strains of each group
(AdV-C1, AdV-E4, AdV-B7, AdV-D9, AdV-A12, AdV-F40) and stored
culture AdV isolates in Taipei Veterans General Hospital during 2004—
2008 were tested. For specificity testing, herpes simplex virus type 1
and 2 (HSV-1, 2), cytomegalovirus (CMV), BK and JC virus as negative
controls were tested for cross-reaction. For comparison, two published
real time quantitative PCR assays were conducted as well.

Results: A total of 119 clinical AdV isolates during the 5-year-period,
comprising 100 respiratory specimens, 11 stool or rectal specimens,
3 urine specimens, 1 blood specimen, 1 vaginal specimen and 1
cerebrospinal fluid specimen, were analyzed. The serotypes distribution
of these clinical isolates, which were identified by Taiwan Center of
Diseases Control, belonged to serotypes -C1, -C2, -B3, -E4, -CS5, -C6
and -B7. The detection rate of the designed primers of this study for the
DNA of six representative strains and the 119 culture isolates is 100%,
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as effectively as the published methods. There was no cross reactivity
against HSV-1 and 2, CMV, BK and JC virus.

Conclusions: A potential effective real time quantitative PCR assay is
important for rapid clinical diagnosis of adenovirus infection, especially
amongst the immunocompromised hosts. The new developed real time
PCR assay allows rapid and sensitive quantification of all defined groups
of human adenoviruses to date. In addition, this assay is non-inferior to
the published methods.

P652| Comparison of two mega-multiplex-PCR respiratory
pathogen panels: the FilmArray™ 20-pathogen panel versus
Luminex xTAG® 12-pathogen panel

R. Selvarangan*, G. Metzler (Kansas City, US)

Background: FilmArray RP is a user friendly multiplex-PCR system for
comprehensive detection of 20 different bacterial and viral respiratory
pathogens and subtypes in clinical specimens within one hour from
receipt. Pathogens detected are influenza A (Flu A, Hl or H3),
influenza B (Flu B), Respiratory syncytial virus (RSV), Adenovirus
(AdV), Parainfluenza viruses (PIV 1, PIV1, PIV3, PIV4), human
metapneumovirus (hMPV) Rhinovirus (RhV), Coronaviruses (NL63,
HKU1, OC43, 299E), human BoCa virus (BV), M. pneumoniae (Mpne),
C. pneumoniae and B. pertussis.

Objective: To evaluate performance of FilmArray RP using respiratory
specimens from children that were previously tested by Luminex xTAG
multiplex PCR (xTAG RVP) capable of detecting 12 different respiratory
viruses and their subtypes.

Method: Frozen aliquots of XTAG RVP-tested specimens (n=67) were
used for the comparison study. About 250 ul of respiratory specimen
was processed and inoculated into a hydrated FilmArray RP pouch and
loaded on the instrument. Five realtime PCR-tested pertussis specimens
were also used for evaluation.

Results: FilmArray RP results agreed with 63/67 (94%) specimens tested
by xXTAG RVP. In the 67 specimens tested, XTAG RVP detected a total
of 81 viruses while FilmArray RP detected 98 pathogens (see Table 1);
12 of these pathogens are either not reportable (NL63 = 4, HKUI = 1,
229E=1) or absent on XTAG RVP panel (BV =4, PIV4=1, Mpne=1).
Co-infection with more than one pathogen was detected in 18% and
42% of the specimens tested by XTAG and FilmArray RP respectively.
FilmArray RP detected B. pertussis accurately in 3 positive specimens
and detected HKU1 and OC43 in 1 of 2 pertussis-negative specimens.
Conclusion: FilmArray RP had a higher detection rate for pathogens
when compared to XTAG RVP; this may be attributed to the use of
highly sensitive nested PCR and addition of new pathogens. Limitation
of the current FilmArray RP is low-throughput of one sample per hour
on a single instrument; however hands-on-time of less than five minutes
and rapid turn-around-time (TAT) of about 1 hour makes this assay user
friendly and rapid compared to the >1hr set-up time and 8 hr TAT for
xTAG RVP. A cluster of 4 FilmArray instruments may allow processing
of 28 to 84 specimens in one to three laboratory shifts making it a
suitable option for medium to large sized laboratories. The FilmArray RP
assay is easy to setup and provides rapid and highly sensitive detection
of respiratory pathogens.

Table 1: XTAG-RVP and FA-RVP results from 67 respiratory specimens

Results FluA FluB RSV AdV hMPV PIV RhV/EV CoV
xTAG-RVP 5 9 10 6 10 18 21 NR*
FA-RVP 5 9 13 7 10 20 23 6

* Not reportable in FDA approved xTAG version.
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Validation of a pre-market version of the Idaho Technology
Inc. FilmArray™ Respiratory Panel for the detection
of respiratory pathogens in well-characterized human
respiratory specimens

R.S. Buller*, J. Jimenez, M. Poritz, K. Nilsson, K. Ririe, G.A. Storch
(Saint Louis, Salt Lake City, US)

Objectives: Respiratory infections are a major cause of illness
worldwide. Unbiased molecular detection of respiratory pathogens is
complicated by the fact that multiple agents sharing few conserved
sequences cause respiratory infections. Massive multiplexed PCR assays
for respiratory pathogens exist but are labor intensive and there is a
prolonged time to produce a result. Idaho Technology Inc.(ITI) has
developed a real-time PCR instrument called the FilmArray and an
associated reagent pouch which together are capable of simultaneously
detecting multiple organisms in a sample. The FilmArray pouch
contains freeze-dried reagents to perform nucleic acid extraction
amplification, reverse transcription, and nested, multiplex real-time PCR.
The Respiratory Panel (RP) pouch identifies 20 common and emerging
viral and bacterial pathogens and results are available in less than an
hour. Our objective was to help validate the RP by testing a set of well-
characterized specimens.

Methods: 86 specimens positive for adenoviruses, influenza A,
influenza B, parainfluenza virus, rhinovirus, respiratory syncytial
virus, coronavirus, human metapneumovirus, Bordetella pertussis, or
Mpycoplasma pneumonia, as determined by PCR and conventional
methods or PCR alone, were tested by the RP assay and the results
compared to the earlier testing.

Results: 68 specimens positive for a respiratory virus were tested. 9 of
68 (13%) produced invalid FilmArray results due to control failures. Of
the valid runs, 58/59 (98%) agreed with the previous results. Additional
viruses were detected in 16 (28%) of the positive specimens, including
11 with 1 extra virus and 5 with 2 additional viruses. 18 specimens
positive for either B. pertussis or M. pneumoniae were also evaluated by
the FilmArray. 3 of these 18 (17%) specimens produced invalid results
due to control failures with 10/15 (67%) valid runs yielding results that
agreed with previous testing. Detection of individual agents and data
from the ongoing resolution of discrepant and FilmArray failed results
will be presented.

Conclusion: The ITI FilmArray RP is simple to use with minimal hands-
on time and has the ability to quickly detect a wide variety of viral and
bacterial agents of respiratory disease. The majority of instances where
the FilmArray RP failed to detect the expected agent were due to one
or more control failures, an issue that ITI is working to resolve prior to
formal clinical studies.

P654| Rapid and sensitive detection of viral infection and
co-infections in upper respiratory tract of patients with
flu-like illness symptoms using PCR DNA microarray systems

FE Renois, N. Leveque, L. Andreoletti* (Reims, FR)

Background: In France, a specific molecular diagnosis for the detection
for the new pandemic influenza A/HIN1v strain is recommended for
4 categories of patients with symptoms of flu-like illness including
infants aged less than 12 months, symptomatic pregnant women,
symptomatic infants or adults suffering from chronic cardio-respiratory
pathologies or diabetes or for medical workers in daily contact with
immunocompromised patients.

Objective: In the present study, we determined the presence of
influenza A/HIN1v and 17 other respiratory viruses in nasopharyngeal
samples of the four above described categories of patients visiting
the Reims (Champagne-Ardenne) university hospital for symptoms of
influenza flu-like illness.

Patients and Methods: From the Ist to 15th October 2009, we
prospectively tested 95 nasal swabs or nasopharyngeal aspirates taken
from adults (n=57; 40.2y, SD=20.3y) or infants (n=38; 5.3y, SD=4.3y)
suffering from acute flu-like illness symptoms using two commercially
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available PCR-DNA microarray detection systems (Pneumovir and
Fluavir detection assays, Genomica, Spain).

Results: Of the 95 respiratory samples tested by PCR-DNA microarray
systems, 30 (31%) were positive for the detection of influenza A/HIN1v
infection. Among these cases of influenza A/HINlv infections, 25
(83%) were mono-infections whereas 5 cases (17%) were multiple
infections associating influenza A/HIN1v with Coronavirus, Bocavirus
(BoV), RSV or Human rhinoviruses (HRVs). Of the 95 respiratory
samples tested, 35 (37%) were positive for other respiratory viruses
than influenza A/HINlv. Among these patients, we observed 30
mono-infection cases [HRVs (60%), PIV (20%), A/H3N2 (6%),
Coronavirus (4%), BoV (4%)] and 5 multiple infection cases where
HRVs were the most frequently virus detected. No specific viral mono-
infection or mixed viral infections appeared to be significantly associated
with the severity of the disease or secondary hospitalization in intensive
care unit (P >0.5).

Conclusion: The use of PCR-DNA microarray systems in clinical
virology practice allows a rapid and accurate detection of conventional
and newly discovered viral respiratory pathogens in infants and adults
suffering from flu symptoms potentially related to an influenza A/HIN1v
infection. Moreover these molecular assays are of major interest
to develop new reliable weekly epidemiological survey systems for
respiratory viral infections in hospitalized and non hospitalized infants
and adults.

P655| Timely diagnosis of respiratory tract infections: evaluation
of the performance of the Respifinder assay compared to the
RVP assay

M. Raymaekers*, B. De Rijke, I. Pauli, A-M. Van den Abeele,
R. Cartuyvels (Hasselt, Ghent, BE)

Objective: Lower respiratory tract infections are a common cause of
hospitalization in infants and young children and are typically caused
by viral or bacterial pathogens. Diagnostic methods such as culture and
serology are time consuming and have several other drawbacks such as
limited sensitivity, long turn-a-round time and limited number of detected
pathogens. Nucleic acid amplification methods can increase sensitivity
and enable the initiation of appropriate interventions without delay.
Broad-spectrum detection and identification circumvent the use of
individual diagnostic DNA or RNA based assays. At present, several
commercial assays are available for broad-spectrum detection. We
compared the performance of the Respiratory Virus Panel assay (RVP)
(Luminex Molecular Diagnostics) with that of the Respifinder assay
(Pathofinder) for the detection of respiratory pathogens.

Methods: A total of 106 EQC samples of 9 QCMD Quality Control
panels were analysed, of which 95 samples were expected to be positive.
Extraction was performed with easyMag (Biomérieux) using the generic
2.0.1 protocol. The panels were analysed with the Respifinder assay and
the RVP assay according to the manufacturer’s instructions.

Results: RVP was positive in only 31 samples. For 8 samples an
inconclusive result was obtained. All samples containing adenovirus,
Coronavirus NL63, Coronavirus OC43 and Coronavirus 229E were
false negative with RVP. No false positive results were found. Hence,
sensitivity was 32.6% and specificity 100%.

A positive result was found with the Respifinder assay in 75 samples.
For 3 weak positive samples an inconclusive result was obtained. For 2
adenovirus type 31 samples the analysis was also false negative. No false
positive results were found. Hence, sensitivity was 79% and specificity
100%.

Conclusion: Both the RVP and Respifinder assay have an excellent
specificity. Sensitivity was 32.6% and 79% for the RVP assay and
Respifinder assay respectively. In conclusion, the results of our study
seem to indicate a better sensitivity for the Respifinder.
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PCR and microarray-based Prove-it™ Herpes assay for
rapid herpesvirus diagnostics from clinical samples

A-K. Jarvinen, M. Mdki*, L. Mannonen, R. Vainionpdd, J. Kauppinen,
R. Lienhard, M. Tritten, G. Cannon, K. Moilanen, M. Hikkinen,

M. Lappalainen (Helsinki, Turku, Kuopio, FI; La Chaux-de-Fonds,
CH,; Dublin, IE)

Objective: We conducted an evaluation study for the Prove-it™ Herpes
assay (Mobidiag) to compare results to those of current PCR-based
herpes diagnostics. Prove-it™ Herpes identifies seven herpesviruses
(HSV-1, HSV-2, VZV, EBV, CMV, HHV-6, HHV-7) in a single assay in
three hours, whereas most current PCR-based commercial or homebrew
methods search for only one or few viruses at a time.

Methods: Altogether, 497 cerebrospinal fluid samples were analyzed
by both methods in five laboratories in Finland, Ireland, and
Switzerland. Furthermore, one of the laboratories analyzed Quality
Control for Molecular Diagnostics (QCMD) 2009 proficiency sample
panels for VZV, HSV, EBV, CMV, and HHV-6. In Prove-it Herpes
standard workflow, extracted DNA was amplified by PCR followed by
hybridization and detection by Prove-it™ Advisor software according to
manufacturer’s instructions. Reference PCR assays were performed as
determined by individual laboratories. Discordant results were studied
by additional reference PCRs and DNA sequencing.

Results: The results for QCMD samples were excellent with over
90% of the samples identified correctly. In cerebrospinal fluid material,
Prove-it™ Herpes revealed multiple additional viral targets, either alone
or in combinations, when compared to reference PCR workflows. In 12
confirmed multi-infections combinations such as HSV-2 with HHV-7
were detected. HHV-7 was observed in nine cases together with other
herpesviruses and in eight cases alone. Prove-it™ Herpes revealed
also individual targets not suspected initially by patient’s profile such
as HHV-6, EBV and CMV. The final sensitivity and specificity for
Prove-it™ Herpes assay were 92% and 98%. These results, especially
HHV-7 cases, yield also interesting data for further investigations.
Conclusions: Prove-it™ Herpes was considered as a rapid and
robust diagnostic platform that was easily implemented into laboratory
workflow. As a qualitative screening assay, Prove-it™ Herpes was
deemed especially suitable for diagnostics of cerebrospinal fluid samples.
However, the results from other sample types have also been promising.
The broad target coverage and small sample volume required by the assay
could benefit diagnostics, and especially, the treatment of life-threatening
infections of the central nervous system.

P657| Evaluation of a commercial real-time hepatitis B assay in
combination with NucliSens easyMAG nucleic acid extraction

K. Bergs*, D. Ursi, H. Goossens, M. leven (Edegem, BE)

Introduction: The Abbott RealTime Hepatitis B virus (HBV) assay, is
a quantitative assay, to be used with the Abbott m2000sp extraction
module. The NucliSens easyMAG (bioMérieux) is an open system for
automated isolation of nucleic acids, based upon the BOOM technology.
Objectives: To evaluate the performance of the easyMAG nucleic acid
extraction system for routine use with the Abbott RealTime HBV assay.
Materials and Methods: Serum samples were extracted using the
easyMAG Specific B protocol with a proteinase K pre-treatment, with
an input volume of 200 ul serum and 3 wul internal control (IC) and an
elution volume of 110 pl.

Precision was evaluated by intrarun and interrun testing according to
Rabenau et al. (JCV 2007;40:93—98) using the HBV low positive control
(HBVLP) and HBV high positive control (HBVHP). Linearity was
determined by a 10-fold dilution series of a strong positive sample.

To test accuracy, 31 samples (6 negatives, 25 positives) were sent to
another laboratory that used the standard Abbott m2000 extraction and
amplification protocol and results were compared.

Results: For all samples the Ct values of the IC were within
the specifications of the assay. Mean intrarun variationcoefficient for
HBVLP and HBVHP was 1.95% and 0.24% respectively. Mean interrun
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variationcoefficient was 5.03% and 1.27% respectively. These are within
the limits of the manufacturer.

The linearity resulted in a correlation coefficient of 0.999. Concerning
the accuracy experiments, the 6 negative samples were also negative after
easyMAG extraction. Twenty-four out of 25 positive samples (96%) did
not differ more than 0.5 log IU/ml.

Conclusion: The Abbott RealTime HBV assay can be used in
combination with easyMAG extraction.

P658| Evaluation of a new commercial PCR-DNA microarray for
rapid and simultaneous detection of 9 viruses responsible for
central nervous system infections

N. Leveque*, A. Van Haecke, F Renois, L. Andreoletti (Reims, FR)

Objectives: Viruses are the main etiological cause of central nervous
system infections. Rapid testing is recommended in order to improve
therapeutic management in case of viral infection. In the present work,
we evaluated a new PCR-DNA microarray system allowing the rapid
and simultaneous detection of 9 neurotropic viruses: HSV-1 and -2,
VZV, EBV, HCMV, HHV-6, -7, -8 and enteroviruses.

Methods: Clart® Entherpex kit (Genomica, Madrid, Spain) is based
on viral genome-specific fragments amplification by multiplex PCR and
its subsequent detection via hybridization with microorganism-specific
binding probe arrays. Evaluation of the kit was first carried out using
the 2009 samples of the Quality Control for Molecular Diagnostics
(Glasgow, Scotland). Four quality controls for HSV-1 and -2, VZV, EBV,
HCMYV, HHV-6 and enteroviruses ranging from 102 to 103 copies/ml
were independently tested 4 times each in order to assess the sensitivity
and the reproducibility of the assay. Moreover, 20 cerebrospinal fluids
(CSF) tested positive for enteroviruses and 27 tested positive for an
herpesvirus (7 HSVI1, 2 HSV2, 8 VZV, 4 EBYV, and 6 HHV6) were
retrospectively analyzed. The viral load in the CSF was also determined.
Results: Clart® Entherpex kit detected in all cases (4/4) the quality
controls >500 copies/ml for HHV6 and >1000 copies/ml for the other
Herpesviruses tested. The sensitivity was estimated from 166 copies/ml
for HHV6 to 220 copies for the HSV 1. For enteroviruses, quality controls
corresponding to 280 and 390 copies/ml were never detected during the
4 analyzes performed while a viral load of 1480 copies/ml was detected
in 3 times of 4. These results placed Clart® Entherpex kit on the same
level of sensitivity that the other commercially available kits evaluated
by the QCMD. From the clinical samples, Clart® Entherpex kit detected
26 of the 27 herpesvirus infections of the central nervous system and
all the 20 enterovirus positive CSFs selected. Only one infection due to
EBV characterized by an undetectable viral load (<500 copies/ml) was
not diagnosed.

Conclusion: This new PCR-DNA microarray system is a sensitive
and specific test allowing rapid (in one day’s work) and simultaneous
detection from the CSF of the main RNA (enteroviruses) and DNA
(Herpesviridae) neurotropic viruses.

P659| Comparison of two fully automated QIAGEN extractors
for a range of viral targets, including swine lineage
influenza A HIN1v

AV Lee*, R.J. Manuel, D.A. Clark (London, UK)

Objectives: Automated DNA/RNA extractors are becoming increasingly
common and 2 such platforms from Qiagen are the QIAsymphony SP
and BioRobot MDx. Here we compare these automated platforms for
use in routine laboratories.

Methods: A range of sample types were used and the nucleic acid
extracts tested on “in-house” PCR assays. Four real time PCR tests were
used: quantitative assay for cytomegalovirus (CMV) on 80 positive and
negative stored samples; 108 stored positive respiratory samples for an
influenza multiplex, including swine lineage sH1 (3 targets) and swine
lineage specific sN1 targets; 48 stored positive samples were tested using
a herpes simplex virus (HSV) type 1, HSV type 2 and varicella zoster
virus (VZV) multiplex.
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Results: Overall the two platforms gave similar results for each assay.
For CMV viral loads, 66/80 positive and negative stored samples had
a mean difference (QIAsymphony — MDx) of 0.083 logl0 c¢/ml (s.d.
0.365) with a correlation of 0.944. For the influenza multiplex and swine
specific H1 and N1 assays, 130/157 positive PCR targets showed a mean
difference of —0.595 cycles (s.d. 2.563) with a correlation of 0.873. For
HSV1/HSV2/VZV, 48/48 samples showed a mean difference of 1.741
cycles (s.d. 3.425) with a correlation of 0.777.

Conclusions: In total, 244/285 (85.6%) samples tested gave concordant
results between the QIAsymphony® SP and BioRobot MDx extractors,
with 6 previously negative PCR targets being detected as positive by the
BioRobot MDx.

Both extractors have a load and walk-away system, full sample and
reagent barcode tracking and intuitive software that is easily operated.
The QIAsymphony® SP has a continuous loading system that enables
24-96 samples to be loaded compared to the batch-based system of
the BioRobot MDx which processes 32—96 samples in each run. Both
instruments are present in our laboratory and in routine use, with the
advantages of each system being utilised for different requirements.
Our comparison shows that both extractors can be used interchangeably
which will prove beneficial in outbreak situations.

P660| New SmartFinder assay for the real-time detection of 19
respiratory pathogens

M. Reijans*, M. Noben, J. Ossel, G. Simons (Maastricht, NL)

Objective: Molecular diagnostics play an increasingly important role in
the detection of infectious agents. Up to now, multiplex realtime PCR
assays are able to detect up to 5 targets in one reaction.

Here we present a new SmartFinder assay which enables the detection
of 19 respiratory infectious agents in one realtime PCR reaction.
Method: The SmartFinder assay makes use of MultiFinder probes. In
a MultiFinder assay the different probes are identified based upon the
specific length of each probe by size-fractionation. The SmartFinder
assay uses realtime PCR as detection platform. Fluorescent labelled
hybridization probes detect the different MultiFinder probes using a
realtime PCR machine. The combination of different fluorescent labels
and specific melting temperatures allow the development of highly
complex realtime PCR assays. The assay detects 19 pathogens in one
reaction thereby differentiating between Influenza A, Influenza B, RSV
A, RSV B, Adeno, Rhino, Parainfluenza 1-4, Coronavirus 229E +
NL63 + OC43, Human metapneumovirus, BOCA virus, M. pneumoniae,
C. pneumoniae, L. pneumophila, and B. pertussis.

Results: The proof of principle was demonstrated using 70 QCMD
samples and selected clinical samples. The results were compared with
a standard RespiFinder assay based upon detection using capillary
electrophoresis. All 19 different targets were detected. The two assays
showed a high degree of correlation. Mixed etiologies were mimicked
by combining different targets. Most of the mixed infections could be
readily detected.

In addition, a large cohort of more than 80 clinical samples was tested
with the SmartFinder assay and RespiFinder. Samples positive for any
of the two assays where retested with specific realtime PCR’s. The two
assays showed a high concordance. Most of the positive samples could
be confirmed by realtime PCR.

All analyses were done on a LightCycler 480 machine.

Conclusions: The new SmartFinder assay shows a high concordance
with realtime PCR and RespiFinder. Post PCR handling and analysis
time in the SmartFinder assay were reduced compared to the RespiFinder
generating a faster outcome. In addition, the closed, realtime detection
reduces contamination risk. This study proves that the SmartFinder
technology shows great potential in fast and easy multiparameter
screening of clinical samples for infectious agents.
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P661| Comparison between an opa-based real-time PCR and the
Cobas Amplicor test for the detection of N. gonorrhoeae

M.V Elzi*, M. Gorgievski-Hrisoho (Berne, CH)

Objectives: Aim of this study was to compare the performance of a
real-time PCR targeting a 90-bp region on the N. gonorrhoeae opa gene
(Tabrizi et al. 2005) with the COBAS AMPLICOR test for detection of
N. gonorrhoeae.

Methods: 421 clinical samples were analysed using an opa-based
PCR (Tib Molbiol, Berlin, Germany) on the COBAS TaqMan
Analyzer (Roche Diagnostics, Rotkreuz, Switzerland), and the COBAS
AMPLICOR CT/NG test (Roche Diagnostics). DNA extraction was
performed using the AMPLICOR CT/NG sample preparation kit
(Roche Diagnostics) for swabs, and the NucliSENS easyMAG system
(bioMérieux, Marcy 1’Etoile, France) for urine, ascites and synovial
fluid. Analysis of COBAS TagMan data was performed using the Utility
Channel Data Analyzer Software (Roche Diagnostics). Positive samples
were submitted to a confirmatory laboratory (Institute of Medical
Microbiology, Ziirich, Switzerland) for further testing (PCR targets: 16S
rRNA gene, cppB gene and porA gene).

Results: We analysed 421 clinical samples (161 urines, 120 pharynx,
78 rectal swabs, 57 urogenital swabs, 4 intraabdominal samples, 1
synovial fluid) and 10 samples of QCMD 2009. Overall, N. gonorrhoeae
was detected in 5/421 (1.2%) clinical samples using the opa-based
method, and in 82/421 (19.5%) clinical samples using the COBAS
AMPLICOR test. According to the confirmatory laboratory, all positive
samples detected with the opa-based method, compared to only 5 of
82 (6.1%) positive samples from the COBAS AMPLICOR test were
correct. Agreement between the COBAS AMPLICOR NG test and the
opa-based test was noted in 81.7% of clinical samples (339 tests negative
and 5 positive using both methods). False positive results were detected
in 77 of 82 (93.9%) clinical samples using the COBAS AMPLICOR
NG test and in 0 of 5 clinical samples using the opa-based method.
We detected no additional positive clinical samples with the opa-based
method. However, in contrast to the COBAS AMPLICOR test, the opa-
based method allowed us to correctly identify 2 QCMD samples as
positive.

Conclusions: The opa-based PCR allowed a significant reduction in
the number of false positive results. In comparison to the COBAS
AMPLICOR NG test, that is known to cross-react with some non-
pathogenic Neisseria species, the opa-based PCR showed an increased
specificity without impairment of sensitivity.

COBAS AMPLICOR NG test opa-based PCR

Negative Positive Total
Negative 339 0 339
Positive 77 5 82
Total 416 5 421

P662| Screening for Neisseria gonorrhoeae in urine samples using
real-time PCR

C. Berglund*, L. Carlsson, M. Bdckman (Tdby, Stockholm, SE)

Objectives: In Sweden, an increase of Neisseria gonorrhoeae (NG)
cases has been observed during recent years, especially among young
women. However, the sexually transmitted disease Chlamydia, caused
by Chlamydia trachomatis (CT), still remains more prevalent. NG is
routinely diagnosed by culturing methods whereas CT generally is
detected in urine by nucleic acid tests. A screening method for both
CT and NG has been requested since sampling for NG is invasive and
painful.

Methods: The Abbott RealTime m2000 CT/NG assay was evaluated
on ten serological variants of NG as well as on four culture collection
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strains that were diluted in urine (approximately 1x10%, 2.5x10°, 800
or 2 organisms per 400 ul input). In addition, the QCMD 2008 NG EQA
Programme and dilutions of the AmpliTrol CT/GC DNA control (Bio-
Rad Laboratories) were tested. All runs were repeated at least twice and
in both presence and absence of CT.

Results: All included serological variants could be detected at expected
concentrations (1x10%: mean CT = 19.4 (+++), 2.5x10: mean CT =
27.7 (++), 800: mean CT = 35.8 (+), 2: CT >40 (-). Analysis of the
2008 QCMD panel resulted in a performance of 96.7%. One of the low
positive samples had a CT of 40.44 and was regarded as negative in one
of three runs.

Conclusion: Abbott RealTime m2000 CT/NG provided rapid, effective
and safe testing for NG in our study. The major advantages included:
(i) testing on urine which simplifies sampling and subsequently may
lead to increasing sample volumes, (ii) Abbott multi-collect Specimen
Collection Kit allow long sample storage (14 days) prior to analysis,
which is in contrast to culturing methods where NG is extremely sensitive
for storage, (iii) a large amount (96) samples could be analysed in
a short time allowing negative results to be released within one day.
Disadvantages include: lack of bacterial isolates in order to perform
epidemiological typing and susceptibility testing, (ii) the method is
validated only for genital and urine samples.

P663| Comparison of the Roche prototype Cobas® 4800 CT/NG
assay to the Cobas Amplicor CT/NG assay

G. Tyrrell*, K. Kalan, G. Yung, J. Fuller (Edmonton, CA)

Objective: The Medical Microbiology Laboratory at the University
of Alberta Hospital routinely assays urine and dry swab specimens
using the MagNA Pure instrument for sample preparation and COBAS
AMPLICOR CT/NG test for the detection of Chlamydia trachomatis
(CT) and Neisseria gonorrhoea (NG). The cobas® 4800 is a highly
automated system that performs sample preparation; real-time PCR
amplification; and simultaneous detection of CT and NG as well as
an internal control in a single tube. This study compares the current
COBAS AMPLICOR CT and NG test with the new cobas® 4800 system
for detection of CT and NG from cervical swabs and urine specimens
to evaluate the performance of these two tests in terms of sensitivity,
specificity, PPV, and NPV.

Methods: 541 CT and 279 NG banked specimens of urine or dry swabs,
were retested with the cobas® 4800 CT/NG test. An aliquot of the frozen
specimen (400ul) previously tested by the COBAS AMPLICOR CT/NG
test was diluted with 450ul saline solution and mixed with 850ul of the
cobas® PCR Media, before being loaded onto the cobas 4800 system.
The volume adjustment was to ensure equal amounts of specimen were
present in the PCR reactions using two the different assays. Correlation
of the CT and NG test results between the two assay systems is presented.
Results: Of the 541 CT specimens assayed, 7 specimens were excluded
from the data analysis due to samples precipitating out of the solution
or unknown COBAS AMPLICOR results. 536 specimens were assayed
for CT. The CT results showed 98.3% concordance (527/536 samples,
kappa=0.861) between the two tests. Banked CT-positive samples without
COBAS AMPLICOR NG ordered were excluded from the NG analysis.
Of the 279 remaining specimens which also had NG results, 9 mixed CT
and NG infections were observed with the COBAS AMPLICOR CT/NG
test, whereas 17 mixed CT/NG infections were observed with the cobas®
4800 CT/NG test. A concordant rate of 96.8% was observed (270/279,
kappa=0.603) for NG results from banked CT positive samples.
Conclusion: The cobas® 4800 CT/NG test and the COBAS AMPLICOR
CT/NG assays correlated well in this analysis. The cobas® 4800 system
is highly automated and easy to use for high volume testing of CT/NG.
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P664| Performance of the Aptima CT and GC assays on the
Panther instrument

MXK. Vi*, J. Pham, C. Nguyen, B. Vinluan, C. Clark, A. Worlock

(San Diego, US)

Objectives: To evaluate the analytical performance of the Panther
Instrument, a new, fully automated molecular diagnostic analyzer under
development at Gen-Probe.

Methods: Reproducibility was assessed for the Gen-Probe APTIMA
COMBO 2 (AC2), APTIMA CT (ACT), and APTIMA GC (AGC)
Assays on the Panther Instrument. Positive reproducibility panels were
made using pooled naturally infected positive urine specimens diluted
1:1000 with pooled negative urine specimens. Panels consisted of a
Chlamydia trachomatis (CT), Neisseria gonorrhoeae (GC) and dual
positive panel members, as well as a negative panel member. Each
panel member was tested in replicates of 3 on two prototype Panther
Instruments over 10 days, giving a total of 60 replicates for each assay.
Platform comparison panels were made using individual positive
specimens diluted into individual negative specimens. The positive panel
member dilutions ranged from 1:100 to 1:1,000,000 for the AC2 and
AGC Assays and 1:100 to 1:10,000,000 for the ACT Assay. The total
number of positive panel members was 42 for the AC2 Assay (CT),
62 for the AC2 Assay (GC), 51 for the ACT Assay, and 60 for the
AGC Assay. The positive panels were run on both a prototype Panther
Instrument and Gen-Probe’s TIGRIS System in replicates of one, along
with between 84 and 92 individual known negative specimens.
Results: Total precision for reproducibility panels as measured by %CV
was 4% for CT, 2% for GC and 6% for dual positive samples using the
AC2 Assay, 4% for GC positive samples using the AGC Assay, and 11%
for CT positive samples using the ACT Assay. The % agreement between
the Panther Instrument and TIGRIS System results for the platform
comparison panels was 95% (41 of 43) for CT positive panels, 100%
(62/62) for GC positive panels and 100% (92/92) for negative panel
members using the AC2 Assay. The % agreement was 100% (60/60) for
GC positive panels and 100% (84/84) for negative panels using the AGC
Assay. The % agreement was 100% (51/51) for CT positive panels and
100% (92/92) for negative panels using the ACT Assay.

Conclusions: The fully automated Panther molecular diagnostic analyzer
under development at Gen-Probe provides precise results comparable to
the TIGRIS System when running the AC2, ACT and AGC Assays. In
addition to superior assay performance, the Panther Instrument offers
the optimum throughput, workflow and turn around time that is ideal for
the low-to-mid volume molecular testing laboratory.

A multiplexed isothermal amplification assay for the
detection of Chlamydia trachomatis and Neisseria gonorrhoeae

D. O’Neil*, V. Doseeva, T. Forbes, J. Wolff, K. Upton, K. McPartland,
D. Loeffert, I. Nazarenko (Gaithersburg, US)

Objectives: Our objective was to develop a sensitive, highly specific,
multiplexed assay for the detection of Chlamydia trachomatis (CT) and
Neisseria gonorrhoeae (NG). We have combined Qiagen’s proprietary
Hybrid Capture® (HC) technology for sample processing with isothermal
helicase dependent amplification (tHDA) and endpoint fluorescence
detection to develop a multiplex assay for the detection of CT and NG in
clinical samples. This product is currently at a research prototype stage
and is not yet commercially available.

Methods: Hybrid Capture sample preparation involved hybridization of
sequence-specific oligoribonucleotide probes to target DNA. RNA:DNA
hybrids were captured by HC antibodies conjugated to magnetic beads,
which can be placed directly into the amplification reaction without prior
elution.

Captured target is amplified by tHDA, an isothermal technology
which utilizes a thermostable helicase to unwind double-stranded DNA,
followed by priming of the single-stranded target and extension by
DNA polymerase. This amplification technology eliminates the need for



STI — molecular diagnostics

thermocycling. tHDA products are detected in a closed-tube format by
endpoint fluorescence detection with dual-labeled probes.

Our model assay has two CT amplification targets, including the cryptic
plasmid and the outer membrane protein (omp) gene. Dual targets
ensures against deletion or mutation of the target sequence causing false
negative results. NG amplification target is the outer membrane opacity
protein (opa), a multi-copy gene.

Results: Using this research prototype test system, we detected as little
as two CT elementary bodies, and less than ten NG cells per mL
of sample. Targets were detectable in multiplex, and each target was
detectable in the presence of an excess (10°) of the other. All CT serovars
A-K, and L1-L3 were amplified and detected at equivalent sensitivity.
The method is suitable for the processing of samples in many different
media, among them: urine, PreservCyt®, STM and SurePath. The clinical
utility of this assay was demonstrated on a limited number of clinical
samples.

Conclusions: The combination of sequence-specific sample preparation
and isothermal target amplification allows for a multiplex CT/NG
assay which delivers high analytical sensitivity and specificity. The
combination of short turn-around time (under three hours), isothermal
reaction conditions, and closed-tube format make the assay well suited
to adaptation for future high-throughput automation.

P666| Evaluation of automated DNA extraction and real-time
PCR detection of Chlamydia trachomatis and Neisseria
gonorrhoeae with the Abbott m2000 assay

C. Visser*, J. de Haan, A. de Cuijper, B. Duim (Amsterdam, NL)

Objectives: For routine diagnostics of Chlamydia trachomatis (Ct) and
Neisseria gonorrhoeae (Ng) commercial assays have been developed.
One is the Abbott m2000 assay that allows DNA extraction from 90
clinical specimens and real-time PCR detection of Ct and Ng. The assay
targets the cryptic plasmid of C. trachomatis and allows detection of the
recently developed deletion variant, and for N. gonorrhoeae detects the
opaA gen.

Methods: A total of 618 specimens consisting of male and female urines
and endocervical swabs collected in M4RT medium, were tested for the
presence of Ct and Ng nucleic acids using Abbott RealTime CT/NG
reagents on an m2000 platform and the in our lab routinely performed
Roche Cobas Amplicor test. Samples positive for Ng were confirmed
with a real-time assay targeting the opaA gene. The evaluation assessed
the performance characteristics of the Abbott m2000 assay and the ability
of the assay to improve laboratory workflow and throughput.

Results: 44 specimens were Ct positive with the Abbott real-time test.
Of these samples 3 were negative with the Cobas Amplicor test. For
detection of CT the Abbott real-time showed a sensitivity of 100%
(44/44) and a specificity of 99% (551/554). 12 specimens were Ng
positive with the Abbott real-time test. Without confirmation of the
positive Ng specimens detected with the Cobas Amplicor with the opaA
real-time assay, the sensitivity and specificity of the Abbott real-time test
were 27% (12/44) and 100% (438/438), respectively. After confirmation
of the positive Cobas Amplicor samples, the sensitivity of the Abbott
real-time improved to 100%.

Conclusions: The Abbott m2000sp demonstrated greater sensitivity than
the Cobas Amplicor, and no confirmation of Ng positive specimens is
required. Abbott m2000 combines high throughput with minimal labor
and supports a procedure that is easily learned. This makes it a suitable
system for routine detection of Ct/Ng in endocervical swabs and urine.

P667| Comparison of the new Versant® CT/GC DNA 1.0 Assay
(KPCR) and Roche Cobas® TagMan® (CTM) assay for the
detection of Chlamydia trachomatis in urine samples

A. Lindauer*, K. Beyser, G. Warnat (Weiden, Eschborn, DE)
Objectives: Performance of the VERSANT® CT/GC DNA 1.0 Assay

(kPCR), which can simultaneously detect Chlamydia trachomatis (CT)
and Neisseria gonorrhoeae (GC) in swab and urine specimens, was
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evaluated and compared with the Roche COBAS® TagMan® CT Test
(CTM). Secondarily, the stability of urine samples in the presence or
absence of the Siemens VERSANT Urine Transport Kit (UTK) was
also evaluated.

Methods: 372 samples from preselected CTM positive pool urine
samples (pools of 5) were transferred into Siemens VERSANT® Urine
Transport Kits (UTK) and tested on the VERSANT® kPCR Molecular
System with the VERSANT assay. The Roche COBAS TaqMan assay
was used as a comparative method. Specimens with results that were
discrepant by the two assays were subjected to repeat testing in replicates
of two in both methods. Ten (10) low positive urine samples with late
CTM cycle threshold values (Ct 35—40) were also subjected to elevated
temperature (37°C) for up to 96 hours stored in the VERSANT UTK or
neat urine and then tested in the VERSANT assay to determine effects
on Ct values.

Results: A total of 367 samples were evaluable of which 86 were
CT-positive and 281 were CT-negative. After resolution testing, the
VERSANT assay detected 85 of 86 of the positive samples and 279
of the 281 negative samples resulting in a sensitivity and specificity
of 98.83% and 99.28%, respectively. In comparison, the CTM assay
detected 83 of 86 of the positive samples and 276 of 281 of the
negative samples resulting in a sensitivity and specificity of 96.51%
and 98.22%, respectively. Furthermore, the VERSANT assay detected
positive samples 7 to 10 Ct’s earlier than the CTM assay in urine samples
undergoing stability testing. CT positive urine samples stored in the
presence of VERSANT UTK and subjected to temperatures of 37°C for
up to 96 hours were shown to be stable. Also for the native urine samples
nearly the same stability could be shown.

Conclusion: These results indicate that the automated VERSANT assay
detects more true positive and true negative samples than the CTM
assay even when using CTM preselected urine samples from a screening
population. The VERSANT UTK, which requires no off-line processing
steps, offers the advantage of stable transport and storage for urine
samples up to 37°C. The sensitivity of the VERSANT CT/GC DNA
1.0 Assay combined with automated throughput establishes this assay as
a quality diagnostic tool including the detection of urine pool samples.

P668| The role of the microbiology laboratory in the diagnosis
of lymphogranuloma venereum illustrated in 4 cases at a
university hospital, Basel, Switzerland

D. Goldenberger, M. de Roche, U. Flickiger, A. Blaich, R. Frei*
(Basel, CH)

Objectives: In context with the ongoing epidemic of lymphogranuloma
venereum (LGV) and its unspecific clinical presentation, there is a need
for a fast and reliable diagnosis of LGV. We applied a simple laboratory-
based algorithm for detection of Chlamydia trachomatis L1, L2, and L3
and performed a retrospective search for LGV cases at our clinics.
Methods: We established a duplex real-time PCR for simultaneous
detection of C. trachomatis L1, L2, L3 targeting the pmpH gene
and L2/L.2b targeting the ompl gene, respectively. For routine LGV
diagnosis, we first performed a commercially available C. trachomatis
PCR (cryptic plasmid, Cobas Amplicor) in anorectal swabs or biopsies.
If the PCR was positive, we then routinely tested for the LGV agents. To
identify LGV cases retrospectively, we ran a search for C. trachomatis-
positive, non-urogenital and non-occular specimens in our laboratory
information system.

Results: We identified two LGV cases in the year 2008. Patient 1
presented with ulcer and inguinal lymphadenopathy. Patient 2 suffered
from severe ulcerative proctitis with delayed clinical diagnosis of
LGV. A total of 7 paraffin-embedded tissue specimens of these
patients were analyzed. All samples showed C. trachomatis 12/L2b-
DNA. The two diagnoses were completed with the ompl genotyping
result of C. trachomatis L2b and positive serology findings. Applying
our laboratory algorithm, we additionally detected 2 cases with
C. trachomatis L2/L2b from 3 C. trachomatis-positive anorectal samples.
The 4 patients were between 41 to 50 years old and men who have sex
with men, one of whom was HIV-positive.
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Conclusion: Our laboratory-based approach is a promising tool to detect
LGV in a rapid and reliable way. This is crucial for the clinician to
initiate an appropriate antibiotic therapy. We also show that our tests can
be applied successfully to formalin-fixed biopsies.

Detection of C. difficile

P669| Clinical and laboratory evaluation of a real-time PCR for
Clostridium difficile

E. de Jong*, A. de Jong, C. Bartels, C. van de Rijt, W.J. Melchers,
PD. Sturm (Nijmegen, NL)

Objective: C. difficile associated diarrthea (CDAD) is the major cause of
nosocomial diarrhea. A rapid and sensitive diagnostic test is necessary
to make the diagnosis. Many laboratories use enzyme immunoassays
(EIAs) for rapid diagnosis of CDAD since cell cytotoxicity test(CTT)
and toxigenic culture (TC) take 24 hours and more. The performance
EIAs vary widely with sensitivity and specificity ranging from 50 to
99% and 70 to 100%, respectively. Few studies have described PCR
with sensitivity ranging from 86 to 97% and specificity from 96 to
98%. A real-time PCR detecting Clostridium difficile toxin A and B was
evaluated prospectively in hospitalized patients with diarrhea and healthy
volunteers.

Methods: Stool samples from 150 consecutive hospitalized adult patients
were included. PCR was compared to CTT of stool samples, TC,
immunochromatography (ICT) (Meridian), and ELISA (Vidas). Clinical
data were collected prospectively using a standardized questionnaire.
PCR was performed on the stool samples from 75 healthy volunteers.
Results: The median age of the patients was 61 yrs and 49% were male.
TC was positive in 17 (11%) patients. Using TC as the gold standard,
sensitivity/specificity of PCR, CTT, ICT, and ELISA was 100/99.2,
70/100, 47/99.2, and 58.8/89.4%, respectively.

Patients were categorized as positive CCT/TC/PCR (12); positive
TC/PCR only (5); negative TC (133). All patients with positive TC/PCR
had clinical diarrhea. No differences were present with respect to
current or prior antibiotic use, type of antibiotic, presence of diarrhea
defined as >2 loose stools per day for a duration of >48 or >24
hrs, aspect of stool, fever, abdominal pain, tube feeding, proton
pump inhibitors, chemotherapy, immunocompetency, admission ward,
inflammatory bowel disease, leucocytes, and CRP. The median age of
the volunteers was 21 yrs and 29% were male. None of the healthy
volunteers were positive on PCR evaluation.

Conclusion: PCR is rapid and sensitive for the detection of C. difficile.
The sensitivity of CTT was only 70% and cannot be used as gold
standard. EIAs had low sensitivity and specificity and were not
complementary to other tests. Clinical prediction of CDAD was not
possible. Clinical significance of a positive result for TC/PCR only could
not be established, however all healthy volunteers had negative PCR
results.

P670| Evaluation of real-time PCR tcdC gene detection assay for
the diagnosis of Clostridium difficile infection

T. Wong*, M. Romney, G. Ritchie, S. Pengilly, S. Champagne
(Vancouver, CA)

Objectives: The tcdC gene within the Clostridium difficile pathogenicity
cassette is a negative regulator for toxins A and B expression.
Deletions in the tcdC gene are associated with more virulent strains
of C. difficile including ribotype 027. In this prospective study,
a C. difficile GDH antigen enzyme-linked immunoassay (Techlab,
Blacksburg, VA), a C. difficile Toxin A/B enzyme-linked immunoassay
(Techlab, Blacksburg, VA), cell cytotoxicity assay, C. difficile culture and
an in-house real-time PCR amplifying the tcdC gene were evaluated.

Methods: Faecal samples from hospitalised patients with a query
diagnosis of C. difficile infection (CDI) were collected for two
consecutive months at St. Paul’s Hospital, Vancouver, Canada. In total,
430 faecal samples were obtained from 343 patients. Samples were
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first tested according to the hospital’s three step “standard operating
protocol” (SOP), which consists of (1) GDH antigen EIA, (2) Toxin A/B
EIA and (3) cell cytotoxicity assay. All faecal samples were cultured
on C. difficile agar and then frozen for further studies. Samples were
then tested with an in-house tcdC gene real-time PCR for performance
evaluation. Discordant results were resolved by performing an ethanol
shock treatment; recovered isolates underwent toxigenic culture assay,
which is considered the gold standard for statistical analysis.

Results: There were 329 concordantly-positive, 57 concordantly-
negative, and 44 discordant results for a total concordance/discordance
rate of 89.8% / 10.2%. After resolution of discordant results, the
sensitivity for culture, SOP, and PCR were 87.4%, 85.5%, and
98.8%, respectively. The specificity for culture, SOP, and PCR were
96.8%, 99.1%, and 97.4%. The positive and negative predictive values
for culture, SOP, and PCR were 87.4%/96.8%, 95.6%/94.0%, and
90.5%/99.7%. For the 44 discordant results, agreement with the gold
standard for culture, SOP and PCR was 50.0%, 43.2%, and 77.3%.
Conclusion: We concluded that this in house real-time PCR for the
detection of C. difficile tcdC gene is both sensitive and specific in our
hospital setting for patients with a query diagnosis of CDI. For resolving
discordant results, C. difficile tcdC gene real-time PCR had the highest
concordance rates when compared to toxigenic culture.

Performance evaluation of C. difficile culture, SOP* and tcdC gene PCR

Sensitivity Specificity PPV NPV

% % % %
Culture 87.4 96.8 87.4 96.8
SOP* 85.5 99.1 95.6 94.0
tcdC gene PCR 98.9 97.4 90.5 99.7

*SOP=St. Paul’s Hospital three step standard operating protocol
involving (1) GDH antigen EIA (2) toxin A/B EIA (3) cytotoxicity assay.

P671| Comparative evaluation of Clostridium difficile detection by
three distinct real-time PCR techniques

C.W. Knetsch*, D. Bakker, R.E de Boer, S. Hofs, A.M. Kooistra-Smid,
K. Eastwood, M. Wilcox, E.J. Kuijper (Leiden, Groningen, NL; Leeds,
UK)

Objectives: Incidence of Clostridium difficile infections (CDI) has
increased in the past decade. Assays for the rapid diagnosis of CDI
are preferable. Previously, we have developed a real-time PCR, which
targets the C. difficile toxin B gene. The aim of this study was to compare
this toxin B real-time PCR with two other real-time PCR techniques that
detect the presence of C. difficile toxin genes and determine their utility
as rapid diagnostic test to diagnose CDI.

Methods: In total, 535 routine diagnostic diarrheal samples were tested
prospectively using cytotoxin assay (CYT) and cytotoxigenic culture
(CYTGC) and retrospectively using 2 in house developed real-time PCRs
(LUMC, Lvl) and a commercially available PCR (GeneOhm, Becton
and Dickenson). Specimens were stored at 4°C for 1 week and then
frozen at —20°C. For the in-house developed real-time PCRs, faecal
samples were pre-treated with STAR buffer and chloroform to optimize
DNA extraction. DNA was extracted from faeces using automated DNA
extraction procedures. For each real-time PCR technique sensitivity,
specificity, positive predictive value (PPV) and negative predictive value
(NPV) were determined by using two gold standards; cytotoxigenic
culture and cytotoxicity assay.

Results: Compared with CYTGC, sensitivity, specificity, PPV and NPV
values were: for real-time PCR LUMC 96.0%, 88.0%, 66.0% and 98.9%,
for real-time PCR LvI 100.0%, 89.4%, 69.7% and 100.0% and for
BD GeneOhm 88.3%, 96.9%, 86.5% and 97.4%. Compared with CYT,
sensitivity, specificity, PPV and NPV values were: for real-time PCR
LUMC 96.7%, 85.9%, 59.2% and 99.2%, for real-time PCR LvI 98.9%,
87.3%, 62.7% and 99.7% and for BD GeneOhm 90.7%, 95.8%, 81.3%
and 98.1%.
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Conclusion: The three real-time PCRs have similar performances but
BD GeneOHM real-time PCR had the best PPV. Due to the high NPVs
all three real-time PCRs can be applied as a first screening test for CDI.
However, the low PPVs of all PCRs require a second confirmation test.

P672| Comparison of real-time polymerase chain reaction (Cepheid
GeneXpert) with enzyme-immunoassay (Meridian Premier
A/B) for the laboratory diagnosis of toxigenic Clostridium

difficile
S. Goldenberg*, T. Dieringer, G. French (London, UK; Rochester, US)

There is increasing concern over the performance of Enzyme Immunoas-
say (EIA) tests for the laboratory diagnosis of Clostridium difficile
Infection (CDI). The optimal method for diagnosis is yet to be defined
and may vary from centre to centre, however there is a move towards
the use of newer Polymerase Chain Reaction (PCR) based tests.

We compared the Cepheid Genxpert PCR test (which detects Toxin B
gene and is able to give a presumptive identification of ribotype 027)
with the Meridian Premier EIA for Toxin B in 224 consecutive diarrhoeal
stool samples. Results were validated against a gold standard of toxigenic
culture (TGC).

57 specimens were TGC positive. This 25.4% positivity rate (created
by stratification) was much higher than our institution’s background rate
and we therefore used a modified method for calculating performance
characteristics in order not to distort figures for sensitivity and specificity.
Overall agreement between EIA and TGC was 92% (206/224) and
between PCR and TGC was 97.3% (218/224). The EIA had a sensitivity
of 65.7%, specificity of 98.0%, positive predictive value (PPV) of 84.2%
and negative predictive value (NPV) of 94.6% compared with TGC. The
PCR had a sensitivity of 100%, specificity of 96.7%, PPV of 90.5% and
NPV of 100% compared with TGC. (See table.)

6 specimens gave a PCR positive result but were EIA negative and failed
to yield C. difficile. These may have been false-positives but it is possible
that toxigenic C. difficile was present in the sample but in insufficient
quantities or condition to be detected by other methods. (The number of
viable bacteria within the sample may have reduced during transportation
or storage).

The PCR assay identified 10 samples (17.5% of the samples that yielded
toxigenic C. difficile) as ribotype 027. 9 of these were indistinguishable
from ribotype 027 by PCR-ribotyping, however one was a different
ribotype.

In our hands the Cepheid GeneXpert had a significantly improved
sensitivity and specificity compared with the Meridan Premier EIA for
detection of toxigenic C. difficile in diarrhoeal stool samples.

It is clear that suboptimal diagnostic C. difficile assays undermine the
effectiveness of control measures and the usefulness of surveillance
systems.

Further research is warranted to determine the most accurate method of
diagnosis possibly including a PCR test as part of multistep procedure.

Sensitivity ~ Specificity PPV NPV

(%) %) ©%) (%)
Meridian Premier A/B EIA 65.7 98 842 94.6
Cepheid GeneXpert RT-PCR 100 96.7 90.5 100

P673| Performance comparison of Xpert C. difficile, InmunCard
enzyme immunoassay, and culture for the detection of
C. difficile in stool

P Legrand, Z. Ould Hocine, N. Launay, F Maillebuau, JM. Le
Glaunec, L. Deforges, N. Finnstrém*, M. Marmiesse (Creteil,
Maurens-Scopont, FR)

Objective: Various tests can detect the presence of C. difficile and/or its
toxins in feces to establish the diagnosis in diarrhea following the use of
antibiotics. Many laboratories routinely use a rapid enzyme immunoassay
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(EIA). Recently the Xpert C. difficile test was developed. It runs on the
automated real-time PCR instrument GeneXpert (Cepheid). The assay
is very simple and easy to use and has proven to have an excellent
sensitivity (at least as good as the cytotoxicity assay). It allows the
detection of the toxin B gene, binary toxin gene and the ntl17-deletion
in the tcdC gene.

We wanted to evaluate the added value provided by the diagnostic test
Xpert C. difficile compared to the EIA ImmunoCard Toxins A & B
(IC) (Meridian Bioscience) in routine laboratory work. A CCFA culture
(bioMérieux) was also performed and the toxigenic nature of the strain
was determined by enzyme immunoassay.

Methods: 172 post-antibiotic diarrhoeal stool samples were tested
consecutively over a period of four months by Xpert, IC and culture
according to the manufacturers’ instructions.

Results: For 34 stool samples (19.8%), at least one of the techniques
detected a toxigenic C. difficile. No other enteropathogenic organisms
were detected. The detection of C. difficile was made in 19.2% of the
stool samples (33/172) by Xpert, 15.7% (27/172) by IC and 16.9%
(29/172) by culture.

Seven stool samples were positive by Xpert and negative by IC
(diagnostic gain of 20.6%). Three of them had a positive culture for
toxigenic C. difficile Strain. Only one positive stool sample by culture
and IC was initially interpreted by Xpert as negative, but was positive
after a second test performed after the stool had been homogenized.
Toxigenic C. difficile strain could not be isolated from any stool samples
determined negative by Xpert.

For one sample Xpert detected the binary toxin and the tcdC deletion,
characteristic of the PCR-ribotype O27. This was confirmed by PCR-
ribotyping of the strain.

Conclusion: The Xpert C. difficile test is much more sensitive than the
IC test. It is easy to use, gives a result in less than an hour and can
detect the ribotype O27. It may therefore contribute to a better diagnosis
of C. difficile infections and hence limit the spread.

P674| Molecular analysis of toxigenic Clostridium difficile isolates
from patients with nosocomial diarrhoea

M. Salari* (Tehran, IR)

Objective:Clostridium difficile is an identified cause of antibiotic-
associated diarrhea, antibiotic-associated colitis, pseudomembranous
colitis and nosocomial diarrhea. the objectiveof this survey was to
determine molecular analysis of toxigenic C. difficile solates from
patients with nosocomial diarrhea in Tehran tertiary medical centers.
Methods: In this study, 1822 specimans of patients with nosocomial
diarrhea that were hospitalized in Emam khomeini hospital, Shariati
hospital and Children medical center and also100 hospital environmantal
specimens were collected. The specimens were cultured on a selective
cycloserine cefoxitin fructose agar (CCFA) and incubated in anaerobic
conditions, at 37°C for 2 days. C. difficile Isolates were characterized
by conventional biochemical tests. Bacterial cytotoxicity was assayed on
tissue culture and also all strains were typed by PCR-ribotyping method.
Results: Of the total specimens of patients and hospital enviroment,
124 and 17 toxigenic C. difficile were isolated, respectively. Results of
statistical analysis show no significant differences between the rate of
isolated toxigenic C. difficile from patients, sex and age group of patients
(P>0.05). A total of 28 different ribotypes was detected among the
clinical isolates by PCR ribotyping method. The predominant ribotypes
of isolated toxigenic C. difficile were 13, 14, and 15. Ribotypes 13—17
were five distinct clones that were circulating in all three hospitals.
Conclusion: Findings of this study show that the toxigenic C. difficile
isolates in Iran have different PCR-ribotyping patterns. Therefore, further
studies to evaluate PCR-typing are suggested.
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P675| A comparison of the dominant strains of Clostridium difficile
in Scotland: growth rate, toxin production and sporulation

P. Vohra*, I.R. Poxton (Edinburgh, UK)

Objectives: To determine the differences in potential virulence of
Clostridium difficile ribotypes most prevalent in Scotland (106, 001 and
027) using phenotypic traits and genomic analysis.

Methods: The growth of C. difficile ribotypes 106, 001 and 027 was
observed along with 2 reference strains, 630 and VPI10463, over a
24 h period by measurement of OD600 every 4 h. Corresponding toxin
production was studied by ELISA using the C. difficile TOX A/B 1I'™
kit (Techlab) and associated spore production was determined by viable
counts for the same time points. The expression of the genes coding for
the C. difficile toxins, tcdA and tcdB, and the initiator of sporulation,
spo0A, was analysed by Real-Time RT-PCR.

Results: The growth of all ribotypes was similar, but 106 and 001
appeared to have accelerated growth at 4h compared to 027. Toxin
production was markedly different between the strains. By the stationary
phase, 027 produced at least 10-fold more total toxin (A and B) than
the others. 106 produced the most spores during the stationary phase,
followed by 027 and 001. Transcriptional analysis revealed that tcdA
expression was the highest in 027, almost double that observed in
106 and 001, but that of tcdB was markedly higher in 106. spo0A
transcription was the highest in 001, followed by 027 and 106.
Conclusions: Ribotypes 106, 001 and 027 are currently the most
prevalent in Scotland. The growth of these strains demonstrates that
greater cell numbers do not contribute to greater virulence. However,
higher spore production, as seen in 106, 001 and 027, is significant in
terms of spread in the environment. Large amounts of toxin production,
however, can lead to greater virulence, as seen in 027 and even in 106 and
001 that do not produce as much toxin as 027, but produce significantly
more toxin than reference strain 630. It is of interest to note that in 027,
tcdA transcription was significantly higher than that of tcdB. This was
also observed in 001 and 106, though not as prominently. This suggests
that even though toxin B is essential for virulence, production of larger
amounts of toxin A may increase virulence. spo0OA transcription was
also higher in the epidemic strains and this is also a good indicator
of differences between the strains. The epidemic ribotypes 106, 001
and 027, therefore, appear to have increased potential to spread in the
environment and cause more severe disease.

Quantitative real-time PCR measurement of the impact of
fidaxomicin or vancomycin treatment of Clostridium difficile
infection on the intestinal microbiome, compared with
normal controls

T Louie*, K. Cannon, M.St. Denis, B. Byrne, L. Ward (Calgary, CA)

Objective: The extent of impairment of the normal intestinal micro-
biome in patients with Clostridium difficile infection (CDI) is not well
described. Selective bacterial killing of C. difficile (Cd) with sparing of
the normal flora is hypothesized to produce better treatment outcomes.
Persistence and regeneration of the normal flora is thought to prevent
recurrence of disease. qPCR was performed to measure shifts in major
component organisms in fecal samples obtained during the conduct of
a phase 3 clinical trial which showed that fidaxomicin was equally as
effective as vancomycin for disease resolution, but recurrence of CDI
was reduced by ~50%.

Methods: Treatment naive patients (n=20) with first episode or first
recurrence of CDI were randomized to receive fidaxomicin (Fdx) 200 mg
BID or vancomycin (Van) 125mg QID p.o. for 10 days. Fecal samples
(>5 g) were retrieved at study entry and days 10, 14, 21 and 28. Patients
did not receive other antimicrobials. Bacterial DNA was extracted
from 2-300 mg samples with a QIAamp DNA Mini Kit. Bacteroides
/Prevotella (Bact), Clostridium coccoides (Cc), C. leptum (Clep), E. coli,
Lactobacillus and Enterococcus group specific primers were used to
examine 10-20 ng of gDNA using the BioRad iQ5 / SYBR green master
mix RT-PCR method with melting point assessment. The accuracy of
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qPCR quantitation was determined by testing normal stool controls
(n=10), spiked known quantitative samples and quantitative cultures
for Cd, B. fragilis group, and coliforms.

Results: In normal stool controls, CFU/gm (SD) of Bact, Cc and Clep
were 10.2(0.6), 9.0(0.5), and 7.5 (1.2), respectively, 2—3 logl0 higher
than counts at diagnosis of CDI. Fdx and Van were equally effective in
reducing C. difficile counts from 7 to <2 log;p CFU/g during treatment.
In CDI patients, Fdx allowed the major components to persist, whereas
Van had an enduring suppression of Bact, and temporary suppression
of both Cc and Clep. Coliform and enterococcal counts were increased
1-2log;¢/g compared to controls; vancomycin temporarily suppressed
enterococcal counts.

Conclusion: Compared to normal controls, CDI patients had a 100 to
1000 fold reduction in microbiome counts at CDI diagnosis. Vancomycin
suppressed Bacteroides/prevotella group organisms throughout the 4
week observation, and also affected C. coccoides and C. leptum
group bacteria. The relative preservation of components of the normal
microbiome during and after Fdx treatment may account for reduced
recurrences.

Log;p CFU/gm =+ SD by qPCR, N=10/group

Day 0  Day 10 Day 14 Day 21 Day 28

Bact/prev

Van 8.0+2.5 53+0.9** 58+1.8%* 7.0+ 2.3*% 6.8+ 2.8°

Fdx 83£19 93£13 94412 93+14 92413
C. coccoides

Van 7.8+1.7 4.7+0.7%* 6.7£2.2* 85+0.8 8.6+1.1

Fdx 8.2+0.7 8.4+0.5 8.6+0.5 87+0.6 8.7+0.4
C. leptum

Van 51422 2.1+1.2*% 3.7+1.6  59+1.0 6.2+1.1

Fdx 52428 49+24 47423 57422 59+13

**p < 0.0001, *p <0.03, *p=0.04 compared to Fdx.

P677| Development of unique one-step lateral flow test for the
detection of Clostridium difficile toxin A and B in faeces

S. Rameil*, D. Burghardt, J. Winkle, P Schubert (Darmstadt, DE)

Objectives: Clostridium difficile (C. diff.) is the predominant cause
of antibiotic-associated colitis and the leading cause of diarrhoea at
hospitalised patients. The toxicity of C. diff. is caused by its toxin A
and B. As early and rapid diagnosis is associated with better prognosis,
rapid, sensitive and easy to handle test systems are highly desirable.
Considering these demands we choose the Lateral flow (LF) test format
as it is highly convenient for the operator. Furthermore it reduces the
liquid handling steps, sample preparation steps and hands-on time to a
minimum. Results of a comparative study performed with 181 clinical
stool samples tested by four commercially available ELISAs and PCR
as gold standard demonstrate an excellent performance and high quality
of the C. diff.-LF prototype. Sencondly we analysed the analytical
sensitivity of the C. diff.-LF prototype for both Toxins A and B of
C. diff..
Methods: LF-Assay: Test procedure of the C. diff.-LF prototype was as
follows:
1. mix stool with mobile solvent (ready to use) thoroughly (1:20)
2. 5 min sedimentation of prepared stool suspension at room temperature
3. transfer 150 uL supernatant (of 2.) on the application area of the LF
strip and read result after 15 min
ELISAs: ProSpecT® C. difficile Toxin A/B Microplate Assay (Oxoid),
Premier™ Toxins A and B (Meridian), Serazym® Clostridium difficile
Toxin A+B (Seramun) and C. DIFFICILE TOX A/B II™ (Inverness).
PCR: Fast Clostridium difficile A/B Realtime (IFP).
All commercially available assays were used according manufacturers
instruction.
Samples: 181 (116 PCR negative and 65 PCR positive) stool specimens
of hospitalised diarrhoea patients were tested. Samples were stored at
—20°C until analysed.
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The pure C. diff. Toxins A and B were obtained from tgcBIOMICS
GmbH (Mainz, Germany).

Results: See the tables.

Conclusion: Sensitivity and specificity of the LF-test (60%; 97%) is
comparable to the results of the Oxoid ELISA (62%; 100%) which was
the best of the used immunoassays. This is especially remarkable as the
LF-test takes only 20 min until result. It does not require any washing
step and needs only a minimum of liquid handling steps. Furthermore
the LF test demonstrated a great analytical sensitivity for Toxin A (0.2
ng/mL) and Toxin B (0.1 ng/mL) in stool matrix without particular
sample preparation.

Table 1: Sensitivity and specificity of four ELISAs and LF-test (PCR as
standard)

Test Sensitivity (%) Specificity (%)
ELISA, Oxoid 62 95

LF-test, R-Biopharm 60 96

ELISA, Seramun 46 92

ELISA, Inverness 46 100

ELISA, Meridian 42 97

Table 2: Analytical sensitivity of the LF-test for C. diff: Toxin A and B
in stool matrix

ng-mL~! 0 0.05 0.1 0.2 0.4 0.8
Toxin A - - - + + +
Toxin B - - + + + +

P678| Evaluation of a chromogenic culture medium for detection
of Clostridium difficile

J.D. Perry*, K. Asir, D. Halimi, S. Orenga, R. Carlton, J. Evans,
EK. Gould (Newcastle upon Tyne, UK, La Balme-les-Grottes, FR)

Objectives: To evaluate a novel prototype chromogenic medium for
detection of Clostridium difficile from stool samples from patients with
hospital acquired diarrhoea.

Methods: A prototype chromogenic medium for C. difficile (chromID™
C. difficile prototype = IDCd) was evaluated with 268 diarrhoeal samples
positive for C. difficile toxin by VIDAS immunoassay and 100 diarrhoeal
samples negative for C. difficile toxin by VIDAS immunoassay. 10
microlitres of stool suspension was inoculated onto IDCd and a
commercially available selective medium (CLO medium; bioMérieux).
All media were incubated anaerobically at 37°C for a full 24 h period
and then removed into air for interpretation and selection of colonies
for testing. After a maximum of 30 minutes in air, culture plates were
re-incubated anaerobically for a further 24 h and re-examined. Alcohol
treatment was avoided to assess the selectivity of the media. All suspect
strains of C. difficile were identified using standard biochemical tests
and were further confirmed by ribotyping.

Results: C. difficile was recovered from 230 ‘toxin-positive’ stool
specimens (86%) using a combination of both media and all isolates
were recovered on IDCd after 24 h incubation. 97% of isolates generated
black colonies after 24 h incubation and only 1% remained colourless
after 48 h incubation. Occasional strains of Clostridium clostridioforme
and Bacteroides spp. also formed black colonies. On CLO medium,
only 59% of isolates could be recovered after 24 h incubation and after
48 h incubation, 24% of isolates remained uncultured. From 100 ‘toxin-
negative’ samples, six isolates of C. difficile were recovered on IDCd
compared with only two on CLO medium.

Conclusions: There is increasing interest in the routine culture of
C. difficile either as part of a diagnostic algorithm or to obtain isolates
for epidemiological typing. Chromogenic media have proven efficacy for
the enhanced recovery of clinical pathogens such as methicillin-resistant
S. aureus. The chromID™ C. difficile prototype medium is the first
chromogenic medium described for isolation of C. difficile and shows
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good potential for detection of this increasingly important pathogen
within only 24 hours.

P679| ChromID™ C. difficile, the first chromogenic medium for
detection and direct identification of Clostridium difficile.
Comparison with three commercially available selective media

D. Halimi*, M.P. Bourguignon, V. Sauvonnet, J.D. Perry (La Balme
Les Grottes, Newcastle, FR)

Objective: To evaluate the performances of a novel chromogenic
medium for detection and direct identification of C. difficile in
comparison with 3 commercially available selective media. On the new
medium, the strains of C. difficile produce grey to black colonies.
Methods: chromID™ C. difficile prototype medium was compared to
CDSA (BD), CDA (Oxoid) and CLO (bioM¢érieux). A total of 96 strains
(47 C. difficile and 49 non-C. difficile strains) were inoculated directly
onto the media which were incubated in anaerobic conditions. After
24H the plates were examined and were re-incubated anaerobically for
a further 24H and re-examined.

Results: After 24 h of incubation, sensitivity of detection of C. difficile
(growth and colour or growth and characteristic morphology) was higher
with the prototype medium (94% of strains generated black colonies)
than with CLO medium (85%), CDSA (13%) and CDA (45%). After
48h, the sensitivity increased to 98% on the prototype medium and
respectively to 96%, 38% and 6% (loss of the characteristic aspect) for
the other media. After respectively 24 and 48 h of incubation, specificity
was 92 and 92% with the prototype medium, 96 and 96% with CDSA,
86 and 78% with CLO, and 61 and 41% with CDA.

Conclusion: chromID™ C. difficile prototype medium is a chromogenic
medium that is accurate and easy to use for the detection of C. difficile.
The high specificity and sensitivity of this prototype medium, after
only 24h of incubation, make it the medium of choice for the direct
identification of C. difficile.

A two-step algorithm for the diagnosis of Clostridium difficile
infection: screening with a rapid immunoassay for the
detection of glutamatedehydrogenase and toxins A and B
followed by a real-time PCR for C. difficile

J. Van Broeck*, C. Hubert, M. Vast, M. Delmée (Brussels, BE)

Introduction: The Techlab ® C. diff Quik Chek Complete™ (Techlab
Blacksburg, VA, USA) is a rapid immunoassay for the detection of
Glutamatedehydrogenase and toxins A and B in fecal specimens, using
specific antibodies. The BD Gene-Ohm™ Cdiff (BD Diagnostics, San
Diego, CA, USA) is a real-time PCR assay targeting the toxin B
gene (TcdB) of Clostridium difficile with a fluorogenic target-specific
hybridization probe for the detection of the amplified DNA. With
toxigenic culture (TC) as gold standard, we evaluated the performances
of the combination of these tests for the diagnosis of C. difficile
infections (CDI) on stool specimens.

Materials and Methods: Stools were from inpatients of the St Luc-
UCL University hospital (890 beds), older than 2 years and suffering
from diarrhoea. Cell cytotoxicity (CTA) was performed on MRC5
cells. Cultures were performed on CCFA. In case of positive culture
and negative CTA, colonies were tested for ‘in vitro’ toxin production
(TC). Some cultures were repeated on CCFA with added taurocholate
(TCCFA). Real-time PCR and the rapid immunoassay were performed
according to the manufacturer’s instructions.

Results: A total of 607 stool specimens collected in 2008 were tested.
Eighty four samples were shown to contain toxigenic C. difficile by CTA
and/or toxigenic culture (prevalence: 13.9%). The sensitivity, specificity,
PPV and NPV of BD Gene-Ohm Cdiff™ were respectively: 91.7%,
96.5%, 81.1% and 98.5%. Those of CTA were 69.0%, 100%, 100%
and 95.3%. Unresolved result was recorded in 2 instances. PCR tests
were repeated, the two results remained unresolved and were excluded
from our calculation. Screening with C. diff Quik Chek Complete™
followed by the BD Gene-Ohm Cdiff™ on GDH positive, toxins A
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and B negative samples gave sensitivity, specificity, PPV and NPV of
respectively: 91.5%, 99.0%, 93.8% and 98.7%.

Conclusion: The combination of theTechlab ® C. diff Quik Chek
Complete™ and the BD Gene-Ohm Cdiff™ demonstrated a very good
sensitivity much superior to that of CTA and a good specificity. It is a
rapid method allowing result in less than two hours.

P681| Validation of Copan faecal swab for the detection of
Clostridium difficile from faecal specimens with multiple
diagnostic assays

S. Castriciano*, J. Kafka, J. Padman, C. Lee (Hamilton, CA)

Objective: Clostridium difficile (CD) infection is the leading cause
of nosocomial antibiotic-associated diarrhoea in adult, and paediatric
patients. There are a number of commercially available tests to detect
the CD toxin A and/or B and the common antigen.

A collection device with a liquid base transport medium compatible
with different laboratory methods for the collection and storage of faecal
specimen would be beneficial. This study was conducted to determine
the compatibility of the Fecal Swab kit (FS) (Copan Italia) with tests,
which detect CD toxins A/B and the common antigen, CD glutamate
dehydrogenase.

Methods: 35 frozen faecal specimens, which tested positive previously
for toxin A/B by CD TOX A/B® II EIA, were used to validate the Fecal
Swab (FS) kit, which consists of a flocked swab for the collection of the
faecal sample and a 2 ml tube of semi-solid Cary Blair for transportation.
The swab was tested to determine the amount of faecal material collected,
and to ensure that the concentration of faecal material required in each
testing method was not affected by the dilution factor introduced by
the medium. The flocked swab of the FS kit was used to prepare the
assimilated clinical specimens. The kits used in this validation were:
C. DIFF QUIK CHECK®, C. DIFF TOX A/B II®, TOX A/B QUIK
CHECK™, C. DIFF QUIK CHEK COMPLETE™, CD Toxin/Antitoxin
test (TechLab), ImmunoCard CD Toxin A&B (Meridian), ProGastro™
Cd (Prodesse, Inc.), and an in-house CD real-time PCR. Testing of
commercial kits was done according to the manufacturers’ specifications.
A negative FS kit was tested with each kit to check for interference. For
the in-house real-time PCR, nucleic acid was extracted from 140 ul of
FS sample to a 55ul elution buffer with the easyMAG (bioMérieux); 2
ul of purified nucleic acid was tested by real time PCR on the RotorGene
6000 (Corbett).

Results: The flocked swab collects ~150 mg of faecal material and no
interference was found when uninoculated FS kits were tested with all
methods. Out of 35 samples 33 were positive and 2 were negative with
all methods including the two PCR methods. 2 samples which tested
positive originally with the CD Tox A/B® II when retested were negative
for the toxin.

Conclusions: Copan Fecal Swab kit, a Liquid Based Microbiology pre-
analytic device, can be used to collect faecal specimens for the detection
of CD toxin A/B, CD glutamate dehydrogenase, toxin A, B, cytotoxin
in cell culture and nucleic acid by PCR.

P682| Comparison of a Clostridium difficile antigen detection test
with toxigenic culture by PCR for the laboratory diagnosis
of community-acquired C. difficile infections

K. Tan*, C. Pienaar, M. Kelly (Vancouver, Burnaby, CA)

Objective: Fifty percent of Clostridium difficile (CD) infections (CDI)
are community acquired (CA CDI), and accurate laboratory diagnosis of
CA CDI is essential. Laboratory diagnosis is based on detection of CD
toxins in stool specimens and/or by toxigenic culture. CD toxins may
be detected by cell culture cytotoxin assay or by enzyme immunoassay
(EIA); however, both tests are less sensitive than toxigenic culture. Due
to the high proportion of CD-negative specimens, screening for the
CD specific antigen, glutamate dehydrogenase (GDH) before proceeding
with toxin testing may provide a rapid and cost-effective approach to the
laboratory diagnosis of CDI. In this study we evaluated a commercially
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available antigen-EIA test (C. DIFF CHEK, TechLab) compared to
toxigenic culture by PCR as the gold standard.

Methods: The evaluation was performed over a 21-day period at a
large community laboratory. To insure an adequate number of positive
specimens in the evaluation, all stool specimens submitted for CD testing
were first assessed by an automated toxin-EIA (VIDAS Clostridium
difficile A & B, Biomerieux). 50 consecutive toxin EIA positive
specimens and 150 consecutive toxin EIA negative specimens were tested
by toxigenic culture and the antigen EIA test. The antigen-EIA test
was performed according to manufacturer’s recommendations. Toxigenic
culture was performed by inoculating the specimens on selective CD
agar, followed by a validated in-house PCR assay for confirmatory
identification of CD and the presence of toxin A and B genes.
Results: Of the 200 specimens included in the study, 55 were positive
and 145 were negative by toxigenic culture. Compared to toxigenic
culture, the antigen EIA test demonstrated 89% sensitivity, 94%
specificity, 79% positive predictive value (PPV) and 97% negative
predictive value (NPV). Results of the antigen EIA test could be reported
the same day that the test was performed, and the test was not technically
demanding.

Conclusions: With sensitivity of 89% and NPV of 97% compared to
the toxigenic culture gold standard, the CD antigen detection test may
provide an acceptable screening test for the laboratory diagnosis of CDIL.
However, the low specificity and PPV of the CD antigen detection test
indicate that confirmatory toxin testing of antigen positive specimens is
required.

P683| Evaluation of an ELFA assay for direct detection of toxins
from Clostridium difficile colonies

V. Lalande*, B. Burghoffer, C. Eckert, E Barbut, J.C. Petit (Paris, FR)

Toxigenic culture is considered to be a very sensitive method for the
diagnosis of Clostridium difficile infections. However, this technique is
labor-intensive when using the cytotoxicity assay with a filtrate of a
five-day broth culture.

Objective: To evaluate an ELFA assay, originally designed for toxins A
and B detection in stools (VIDAS® CD A&B; bioMérieux, France), for
toxin detection directly from colonies.

Methods: In the first part of the study, we used a collection of 18
toxigenic strains previously characterized by toxinotyping (14 A+B+
strains, 2 A—B— strains, and 2 A-B+ strains). These strains were
subcultured on three selective media: taurocholate cycloserine cefoxitin
agar routinely used by the site (TCCA), CLO® (bioMérieux) and
chromID (bioMérieux), a new chromogenic medium under development.
Colonies were tested on the VIDAS system according to the
manufacturer’s recommendations.

In the second part of the study, we collected 25 positive prospective fresh
stools from hospitalized patients. Stools were selected on the positivity
of the cytotoxicity assay or toxigenic culture.

The stools were then subcultured on the three media (TCCA, CLO
and chrom ID) and toxins were detected on the VIDAS directly from
an inoculum obtained with 5 colonies (3 McFarland) taken from each
medium.

Results: Among the 16 toxigenic A+B+ and A—B+ strains no negative
results were obtained. For all media, equivocal results were found
independently of the toxinotype. Based on the cut off used for the stools,
the sensitivity on the VIDAS is 86.6% with CLO and chromID and 80%
with TCCA culture.

In the second part of the study using stool specimens, VIDAS testing
performed on colonies showed concordant results in 48% of cases for
the three media. The positivity rate for toxin detection was respectively
60%, 65% and 82.6% for TCCA, CLO and chromID. Equivocal results
were founded respectively for 30%, 15% and 4% for TCCA, CLO and
chromlID. For 3 stool specimens, CLO medium did not enable growth of
C. difficile.

Conclusion: The TCCA and chromID media showed very good
performance for the growth of C. difficile. The VIDAS CD A&B assay
can be used to detect toxins directly from colonies isolated on the 3
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media tested. Further analysis are needed to establish the level of cut off
for toxin detection on colonies.

P684| Clostridium difficile associated diarrhea uncertainties in
testing algorithms and the role of Toxin gene detection

G. Smith, H. Reddy, P. Dexter, N. Clarke, C. Tremlett, A. Johnson,
V. Sivaprakasam™ (Hereford, Norwich, UK)

Objectives: The Department of health of UK launched mandatory
surveillance for clostridium difficile associated diarrhea (CDAD) in
January 2004, in response to notable increase in morbidity and mortality
linked to CDAD becoming more apparent since 1999. This resulted in an
increasing array of assays for the laboratory diagnosis of CDAD. Against
this background we set to define an optimum testing algorithm for the
laboratory diagnosis of CDAD with the use of clostridium difficile gene
detection system (PCR assay) by GeneXpert (Cepheid), with the single
objective to achieve zero tolerance to hospital acquired CDAD.
Methods: 261 Stool samples from patients with loose stools attending
Hereford hospitals NHS trust in UK, between January and August 2009
were tested for the presence of Clostridium difficile toxin by VIDAS
assay (Biomerieux) and cell culture cytotoxin assay (CTA) and the
clostridium difficile toxin gene by PCR assay.

Results: With reference to CTA as the gold standard the sensitivity and
specificity of the VIDAS assay was 83.92% and 75.72 and that of PCR
assay was 100% and 77.66% respectively. The negative predictive value
and positive predictive value of VIDAS was 94.54% and 48.45% and
that of PCR was 100% and 54% respectively. In 37 samples VIDAS and
PCR were coherently positive where CTA was negative.

Conclusion: The superiority of the GeneXpert gene detection assay over
VIDAS in terms of efficacy though significant is not exceptional. In terms
of efficiency (user comfort, turn around time and no equivocal results)
we feel the PCR assay is far more superior. The ability to identify the
ribotype 027 strain at the same time is beneficial to prevent harmful
cohorting. The CTA performance disappointed, given the coherence of
VIDAS and PCR for 37 “false-positive”. Since our patient population
had a high pre-test probability of CDAD, we feel that the PCR assay has
outperformed the CTA and we wonder whether it is time to crown the
PCR assay as the gold standard. Future similar studies could reaffirm
our suggestion using toxinogenic culture as a comparator instead of CTA
alone.

Plasmids, integrons, transposons associated
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P685| Biological fitness effects of integrons in the absence of
antibiotic-selective pressure

S.S. Domingues*, P. Vieira, 1. Starikova, G.J. da Silva, K.M. Nielsen
(Coimbra, Aveiro, PT; Tromsa, NO)

Objective: The biological cost of antibiotic resistance is the key
parameter determining the emergence, spread and stability of resistant
bacteria. The aim of this study was to assess the in vitro fitness cost
conferred by class 1 integrons in Acinetobacter.

Methods: Acinetobacter baylyi BD413 was used as recipient bacterium
in natural transformation assays with integron-carrying donor DNA.
Acquisition of classical class 1 integrons was confirmed by PCR and
the antimicrobial susceptibility of transformants was evaluated by E-test.
The fitness of integron-carrying transformants was estimated by pairwise
competition experiments with the recipient bacterium in a minimal
medium during 24 h. Four competition replicates were done for each
transformant. The relative fitness (W) was calculated as the ratio of the
Malthusian parameter of each competitor. The resistance genes confer a
disadvantage if W <1 and an advantage when W < 1.

Results: Four distinct integrons that carried the following resistance
genes were evaluated: blaOXA-30+aadAl (transformants 2.26.1, 11.1.1,
12.1.1); dfrAl12+aadA2 (transformant I13.1.1); aacA4+blaPSE+aadA2
(transformant 18.1.1); aadB (transformants 4.10.1, 10.1.1). Accordingly
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to the CLSI guidelines, 11.1.1 and 12.1.1 were susceptible (S), 2.26.1
was intermediate and 18.1.1 was resistant (R) to ampicillin; I8.1.1 was
S and 4.10.1 and 10.1.1 were R to gentamicin; 4.10.1 and 10.1.1 were
R to kanamycin; 2.26.1, 11.1.1, 12.1.1 and 13.1.1 were S and 18.1.1 was
R to spectinomycin; all transformants were R to sulfamethoxazole. The
mean W of integron-carrying strains ranged from 0.99 to 1.17. However,
only one of the mean fitness changes was statistically significant. More
replicates are necessary to establish any (if) minor but significant
changes.

Conclusion: Intervention policies aimed at combating antibiotic
resistance often rely on the assumption that resistance genes are costly
and will be lost from pathogenic bacterial populations when antibiotic
pressure is removed. Although our results are only statistically significant
for 1 transformant, they clearly point out that the acquired integrons and
resulting changes in resistance profiles did not lead to major relative
fitness reductions in Acinetobacter. These results might help to explain
integron’s wide dissemination and persistence. To our knowledge, this
is the first time that a fitness study of integrons is conducted in
transformants acquired by natural transformation.

P686| Plasmid addiction systems targeting DNA gyrase: drivers of
fluoroquinolone resistance?

M. Doumith*, M.J. Ellington, P Hawkey, N. Woodford (London,
Birmingham, UK)

Objectives: Plasmid addiction toxin-antitoxin (TA) systems enforce
plasmid retention at cell division. Like fluoroquinolones, some toxins,
including CcdB, target DNA gyrase. Toxin resistance can be mediated
via mutations in the gyrase, which led us to hypothesize that: (i) some of
these changes might contribute to, or predispose towards fluoroquinolone
resistance, and (ii) Qnr determinants might protect DNA gyrase against
these toxins. We tested these hypotheses.

Methods: The CcdAB TA system was used as model. The pBAD
and pBBRIMCS-2 vectors were used for dose-dependent L-arabinose-
induced CcdB expression and for Qnr protein expression in E. coli Top10
strain, respectively. MICs were determined by agar dilution or by Etest.
DNA manipulations and sequencing were by standard methods.
Results: Induction of CcdB expression led to colonies being smaller and
slow-growing than normal. Sub-inhibitory expression of CcdB selected
mutants of variable colonial sizes able to withstand expression of the
toxin at different levels. The mechanism of CcdB resistance in these
mutants did not involve mutations in GyrA, GyrB, ParC or ParE, and
fluoroquinolone MICs were unaffected. Co-expression in trans of CcdB
and a Qnr determinant (A, B or S-type) did not allow the E. coli strain
to withstand higher expression levels of CcdB, indicating no protection
against its toxic effects. The glutamine residue at position two was shown
to play a critical role in toxicity of CcdB.

Conclusions: Our results show that resistance to the CcdB TA systems
can be attenuated by mechanisms other than changes in the gyrase.
Furthermore, resistance had no effects on fluoroquinolone MICs, and
was not enhanced in the presence of Qnr proteins.

P687| Tn21-like transposons found in non-typhoidal Salmonella
enterica isolates of clinical origin carrying class 1 integrons

1. Rodriguez*, P Garcia, I. Montero, A. Herrero, N. Martinez,
J. Beutlich, M.C. Martin, R. Rodicio, B. Guerra, M.C. Mendoza,
M.R. Rodicio (Berlin, DE, QOviedo, Villaviciosa, ES)

Objectives: In clinical isolates of Salmonella enterica belonging to
different serotypes, the structures of class 1 integrons inserted within
Tn21-like transposons and their involvement in multidrug resistance were
established.

Methods: The variable regions of class 1 integrons were amplified by
PCR using specific primers, and subsequently sequenced to identify the
gene cassettes inserted therein. PCR mapping, cloning and sequencing
were used to ascertain the organization of the Tn2l1-like transposons
carrying class 1 integrons.
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Results: Different configurations of class 1 integrons inserted within
Tn21-like transposons were detected: (a) multidrug resistant S.
Brandenburg and S. Ohio isolates positive for tet(B) contained a
defective class 1 integron with the 1600 bp/dfrAl-aadAl variable region,
lacking IS1326, IS1353, tniBA1 and tniA (all carried by In2, the integron
of Tn21). This integron was included within a Tn2670-like transposon
(created by incorporation of Tn21 into Tn9), interrupted by a defective
Tnl0; (b) multidrug resistant S. Brandenburg isolates, positive for a
Tn1721-like transposon carrying tet(A), harboured a class 1 integron
with the variable region 1600 bp/dfrAl-aadAl, which lacked 1S1326
and IS1353, and was located within Tn21-like transposons not always
inserted into Tn9; (c) multidrug resistant S. Virchow isolates contained a
class 1 integron with the 1000 bp/aadA1 variable region, lacking IS1353,
and located within a Tn2670-like transposon; (d) in multiresistant S.
Panama and S. Virchow isolates, the class 1 integron 2300 bp/estX-
smr-aadA 1, without IS1353, was also part of a Tn2670-like transposon;
(e) in multidrug resistant isolates of S. Typhimurium, a 2000 bp/blaOXA-
l-aadAl integron, carrying 1S1326, I1S1353 and the tni module, was
inserted within a Tn2670-like transposon adjacent to a defective Tn10;
(f) in multidrug resistant S. Typhimurium monophasic isolates (antigenic
formula [4,5,12:1:—]) a class | integron 1000 bp/aadAl (lacking IS1326,
IS1353 and the tni genes) was associated with a defective Tn21-like
transposon without the transposase gene tnpA.

Conclusion: All class 1 integrons reported in this work were part
of Tn2l1-like structures carried by large plasmids. These transposable
elements are often associated with other transposons, creating new
and more complex structures responsible for the multidrug resistance
phenotype of the analyzed isolates.

P688| Detection and characterization of class 1 integrons of
Gram-negative bacteria isolates from domestic, wild and
food-producing animals

S.S. Domingues*, C. Dias, M.J. Saavedra, G.J. da Silva (Coimbra,
Vila Real, PT)

Objective: Several antimicrobial agents used in animal and human
medicine belong to the same antibiotic families and occurrence of cross-
linked resistances has been identified. The aim of this study was to detect
and characterise class | integron in Gram-negative bacteria collected
from animal samples of different origin.

Methods: 76 samples were isolated from caecum, faeces, intestine,
oviduct, skin or vaginal fluid of cats, dogs, jennies, deer, eagles, emus,
fox, owls, snake, squirrels, chickens, gilthead breams, rabbits and trouts.
The bacterial species were grown in selective culture media and identified
by API20E, API20NE or by sequence of the 16S rDNA or gyrB
genes. Antimicrobial susceptibility was determined by the disc diffusion
method. Strains intermediate or resistant to co-trimoxazole (SXT), one
of the most widely association of antibiotics used in animal husbandry,
were screened by PCR for intl gene presence. Positive isolates were
subject to PCR for detection of classic class 1 integrons. Gene cassettes
were identified by genomic sequencing.

Results: 57% of the isolates were intermediate or resistant to SXT. Of
these, 67% (29) were positive for intl and 37% (16) for class 1 integrons.
Integrons were detected in strains of 2 chickens, 7 rabbits, 1 dog, 1
fox and 5 owls. 8 gene cassettes were identified in 4 different integron
arrangements: dfrAl12+orfF+aadA2, in 1 Citrobacter braakii (1 rabbit),
2 Citrobacter freundi (1 owl and 1 rabbit), 3 Enterobacter cloacae (3
rabbits) and 3 Escherichia coli (2 chickens and 1 rabbit); dfrAl+aadAl,
in 1 Aeromonas hydrophila/caviae (1 owl), 1 Aeromonas salmonicida (1
owl), 1 Escherichia fergusonii (1 owl) and 2 Pseudomonas fluorescens
(1 fox and 1 owl); aadA6+orfD, in 1 Pseudomonas aeruginosa (1 dog);
and dfrA7, in 1 Escherichia coli (1 rabbit).

Conclusion: The results show that the same integron is present in
different bacterial species suggesting the horizontal genetic transfer of
the whole structure. The same gene cassette arrays have also been
reported in human isolates. Moreover, these were isolated from animals
that inhabit in diverse environments, highlighting that class 1 integrons
are well disseminated among wild and domestic animal isolates, acting
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as integron-borne resistance gene reservoirs. These may have serious
implications in human health, not only because integrons can end up in
food products but also because manure is often used as a fertilizer with
possible contamination of soil and water.

P689| Occurrence and dissemination of class 1 integrons in
Klebsiella pneumoniae isolates in a hospital in Aveiro, Portugal

S. Ferreira®, C. Santos, E. Ramalheira, S. Mendo (Aveiro, PT)

Objective: Klebsiella pneumoniae is a common nosocomial agent
responsible for infections difficult to treat. In the hospital environment,
resistant strains are not confined to the patient but they can also colonize
inanimate surfaces, thus spreading resistance. The aim of the present
work was to evaluate the presence of class 1 integrons in K. pneumoniae
strains collected from different sources, in the Hospital Infante D. Pedro
EPE, Portugal.

Methods: The isolates were recovered from inpatients and inanimate
surfaces within the hospital wards. Inpatients samples were collected
from different biological products (urine, sputum and blood) analyzed
in the laboratory. Inanimate surfaces samples were collected with sterile
cotton swabs rubbed in the facility surfaces (toilet, lavatory and door
knob) and placed in rich medium, at 37°C for 24 h. Dilutions were plated
in appropriate media and incubated as previously. Individual colonies
were identified using the automatic VITEK 2 system and Advanced
Expert System (VITEK 2 AES) (bioMérieux, Marcy LEtoile, France).
Susceptibility testing was carried out according to guidelines of CLSI
standards. The presence of the integrons was detected by PCR, using
specific primers. Resulting nucleotide sequence of the PCR amplicons
was analyzed with the Blast and Clustal W programs.

Results: Class 1 integrons were detected in 59% of the K. pneumoniae
isolates collected from both sources. A total of 18 gene cassettes
occurring in 3 different arrays were identified; the variants aadA and dfrA
genes were the most frequently found. A particular array (dfrA17:aadA2)
was found in isolates from both sources.

Conclusions: These results suggest that new measures should be
implemented to control the dissemination of antibiotic resistance genes
in the hospital environment.

P690| Distribution of the gene cassette promoter variants of class
1 integrons in Escherichia coli strains isolated from clinical
and community samples in Spain and France

L. Vinue, T. Jové, C. Torres, M.C. Ploy* (Logrofio, ES; Limoges, FR)

Background: Class 1 integrons are widespread genetic elements that
capture gene cassettes (GC) that mainly encode antibiotic resistance
genes, by an integrase-mediated site-specific recombination. They play a
major role in the dissemination of antibiotic resistance in Gram-negative
bacteria. Integrated genes are usually promoterless and are expressed
from a common promoter Pc. Our previousin silico analysis showed
that 13 variants of Pc exist, providing a wide range of gene cassettes
expression levels. However, the Pc variants distribution in clinical strains
is unknown. Furthermore, there is a negative correlation between Pc
strength and integrase excision activity: the weaker the Pc variant is, the
more active the IntIl is.

Methods: We studied 86 E. coli strains containing class 1 integrons,
isolated from clinical samples (n=59) or from stools in the general
population (n=27) either in Spain or France. The phylogenetic groups,
GC arrays and Pc variants were characterized by PCR and sequencing.
Results: From the 88 integrons detected (two strains carried two
different class 1 integrons), we identified only 4 Pc variants with
a wide distribution range. The weaker Pc variants, PcW and PcHI
were predominant (n=>50 and 30, respectively), the stronger variants,
PcWTGN-10 and PcS, remaining rare (n=6 and 2, respectively). There
was no clear correlation between the Pc variant and the isolates’ origin
or phylogenetic group, nor between the Pc variant and the GC arrays.
Conclusion: Interestingly, the weak PcW was the most frequent variant
in both the E. coli clinical and community isolates. This suggests that
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the presence of an efficient integrase for GC exchange may be more
beneficial for the adaptation to often varying conditions rather than an
efficient Pc promoter leading to a high level of resistance.

Characterization of a novel class 3 multi-resistant integron
isolated from a hospital effluent

O. Barraud, M. Casellas, B. Mayjonade, D. Chainier, C. Dagot,
M.C. Ploy* (Limoges, FR)

Objectives: Integrons are bacterial genetic elements able to capture
and express antibiotic resistance genes contained within mobile gene
cassettes. Three main classes of multiresistant integrons (MRI) have
been described: class 1 and class 2 are the most prevalent but little is
known concerning class 3. We described a new class 3 integron with a
novel gene cassette array from an Enterobacter cloacae retrieved from
an hospital effluent.

Methods: An effluent sample was collected in April 2009 from
the Limoges University Hospital Center, France, and inoculated onto
Drigalski agar plates. Total DNA of the isolated strains was extracted by
boiling. Class 1, 2 and 3 MRI were detected from each strain using
real-time-PCR. Susceptibility testing was determined using Mueller-
Hinton agar according to the recommendations of the French Society
for Microbiology. Class 3 MRI cassette content was determined by PCR
and sequencing.

Results: Forty one different bacterial strains were isolated from the
effluent sample: 27 harbored class 1 MRI, no strain harbored class 2
MRI and one strain of Enterobacter cloacae harbored a class 3 MRI.
This strain expressed a high-level penicillinase and was resistant to
tobramycin, netilmicin and amikacin. Cassette content revealed a new
array with two cassettes: blaOXA10 and aac(6')-Ib.

Conclusion: This study describes the first class 3 MRI detected in
France. Its cassette array has never been previously described, with a
functional blaOXA10 gene encoding an oxacillinase, followed by an
aac(6')-Ib gene conferring resistance to aminoglycosides. This study
suggests that effluents could be a reservoir of class 3 MRI.

P692| Association of the extended-spectrum f-lactamase blaTLA-1
gene to a novel ISCR element, ISCR20

B. Bercot*, L. Poirel, J. Silva, P Nordmann (Le Kremlin-Bicetre,
FR; Morelos, MX)

Objective: TLA-1 is an Ambler class A extended-spectrum f-lactamase
reported from an Escherichia coli R170 clinical isolate described from
Mexico City in 2000. The aim of the study was to characterize the
genetic elements associated with of the blaTLA-1 gene from E. coli R170
and from a collection of TLA-1-producing Enterobacteriaceae recovered
from various hospitals from Mexico City.

Methods: The 150-kb plasmid RZA92 (pRZA92) of E. coli R170
was extracted by using the Qiafilter Maxi plasmid purification kit
and sequenced. The blaTLA-1 gene initiation site of transcription was
mapped using a 5’ rapid amplification of cDNA ends PCR technique.
TLA-1-producing enterobacterial isolates were typed by the PFGE
technique. Plasmids were transferred by conjugation to azide-resistant
E. coli J53 strain. Plasmids were extracted from the tranconjugants by
the Kieser technique, transferred and hybridized with a TLA-1 probe.
Their incompatibility group (Inc) were determined by PCR.

Results: Analysis of the nucleotide sequence (5,925 bp) of pRZA92
surrounding the blaTLA-1 gene did not contain any insertion sequence
forming a transposon or any class 1 integron structure but evidenced a
novel ISCR element, ISCR20, coding a 406 amino-acids transposase. A
third of the transposase has respectively 33%, 30% and 27% of identity
with that of the ISCR1, ISCR2 and ISCR3. This element is inserted
232 bp upstream of the initiation start codon of the blaTLA-1 gene and
brings it its own promoter. An open reading frame (orf) encoding a
methyl-accepting chemotaxis protein element, but no ISCR20 element,
was evidenced upstream of the blaTLA-1 gene. An orf encoding a reverse
transcriptase/maturase (group II intron) preceded the ISCR20 element.

S171

After PFGE analysis, eight non-clonal clinical isolates TLA-1-producing
Enterobacteriaceae were identified. For seven isolates, the blaTLA-1 gene
was located on conjugative plasmids of various sizes (ca. 110 kb to 150
kb) belonging to various group of incompatibility (IncA/C, IncF, IncL/M
or IncN). The blaTLA-1 gene was transferred from the seven isolates
to E. coli J53 by conjugation. The same ISCR20 element was identified
upstream of the blaTLA-1 genes in seven isolates.

Conclusion: The transposase encoded by the ISCR element may
transpose an adjacent DNA via a rolling-circle (RC) transposition
mechanism. Our study highlights a novel element, ISCR20, which is
involved in the expression of the blaTLA-1 gene and may allow its
transfer.

P693| A novel type of IncQ plasmid harbouring a class 3 integron
from Escherichia coli

L. Poirel*, A. Carattoli, T. Bruderer, R. Frei, S. Bernabeu, P Nordmann

(Le Kremlin Bicetre, FR; Rome, IT; Basel, CH)

Objectives: The genes encoding the extended-spectrum (3-lactamases
(ESBLs) of the GES type are usually part of class 1 integron structures.
Those integrons are themselves usually identified onto Tn21/Tn402
transposon structures. Our study was initiated by the identification of
a blaGES-1 gene inside a peculiar class 3 integron structure.

Methods: Escherichia coli isolate TB7 had been isolated in 1998 in
Switzerland from an hospitalized patient. Genomic DNA E. coli TB7 was
extracted and used for PCR screening of known ESBL genes. Plasmids
were extracted using the Kieser technique. Whole sequencing of the
natural plasmid harbouring the blaGES-1 gene was achieved by a primer-
walking approach.

Results: E. coli TB7 harboured a blaGES-1 gene that was not bracketed
by class 1 integron features. Whole sequence analysis of plasmid pTB7
identified a gene encoding the class 3 integrase Int3 upstream of the
blaGES-1 gene cassette, sharing 60% amino acid identity with the class
1 integrase Intl. Downstream of blaGES-1, the blaOXA-10/aac(6')-
Ib fused gene cassette was identified. The extremities of the class
3 integron were not clearly defined, but suggested that a deletion
of those extremities had occurred during evolution. The backbone of
plasmid pQ7 contained five open reading frames; RepC, RepA, a fused
relaxase-primase protein, MobC, and an hypothetical protein, showing
a replication machinery similar to that of other IncQ-type plasmids,
including the oriV and the iteron-based incompatibility determinant.
However, plasmid pTB7 exhibited replicase genes and iteron sequences
that significantly differed from those of all the previously reported IncQ
plasmid. The comparative analysis of the replication proteins of pQ7
showed it was homologous to two other plasmids; pGNB2 recovered
from a wastewater treatment plant from an unknown host strain and
harbouring the quinolone resistance gene qnrS2, and pWES-1 identified
from Salmonella enterica Westhampton in France and carrying the ESBL
gene blaCTX-M-53.

Conclusion: We propose here that pQ7 and its two related plasmids may
be classified into a novel sub-family of IncQ plasmids, defined as IncQ-2
type, that correspond to non-conjugative and broad-host range resistance
plasmids.

P694| Spread and evolution of ST131 and IncFII-blaCTX-M-15 and
emergence of IncA/C-blaCTX-M-15 and IncN-blaCTX-M-28
plasmids in widespread Escherichia coli clones

A Novais*, D. Viana, F Baquero, R. Canton, TM. Coque (Madrid, ES)

Objectives: Widespread IncFII plasmids and the ST131 Escherichia
coli (EC) clone have determined the global expansion of CTX-M-15.
Nevertheless, IncA/C and IncHI2 plasmids and other enterobacterial
hosts are being increasingly involved in the secondary spread of this
ESBL. Comprehensive molecular characterization of recent isolates
and plasmids harbouring blaCTX-M-15 and related blaCTX-M-28 was
performed.

Methods: Thirty CTX-M-15 and three CTX-M-28 (differing from CTX-
M-15 in the aminoacid change D288N) EC producers recovered in our
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institution in 2008 were studied. Population structure was established
by PFGE, MLST and phylogroup identification. blaESBL genes and its
genetic environments were identified by PCR and sequencing. Transfer
of bla was carried out by broth/filter matings. Plasmid characterization
included S1-PFGE, comparison of RFLP patterns and Inc group
identification (PCR-sequencing-hybridization). Genes associated with
blaCTX-M-15-IncFII plasmids (blaOXA-1, blaTEM-1, aac(6’)-Ib-cr) and
quinolone resistance (qnrA, qnrB, qnrS) were also investigated.
Results: Isolates were mostly recovered from urine (n=26/33, 79%)
in outpatients (n=19/33, 58%) or inpatients located at medical wards
(n=9/33, 27%). Isolates were identified as B2-ST131 (n=21, 64%);
3 PFGE-types), widespread clones of phylogroups A (4 ST410, 3
ST1284, 1 ST167) and D (1 ST405) and non-widespread clones of
group Bl (n=2). Plasmid content varies within ST131, ST410 and
ST1284 clones (IncFII and/or IncA/C or IncN plasmids). blaCTX-
M-15 gene was transferred by conjugation in 91% of the cases, being
located in IncFII (n=23, 70-110 Kb, reppC15-1a, 3 related RFLP) or
IncA/C plasmids (n=2, 230 Kb, repp2039) among ST131, A-EC or
B1-EC clones. Identical genetic environments (ISEcpl-blaCTX-M-15-
orf477) and the presence of blaOXA-1, blaTEM-1 and aac(6')-Ib-
cr were detected in IncFII and IncA/C plasmids. The blaCTX-M-28
(deltalSEcp1-I1S5-blaCTX-M-28) was located in a 50kb-IncN plasmid
(n=3, repR64) recovered from B2-ST131, A-ST410 and D-ST405.
qnrS1 was identified in 45% of CTX-M-15 producers, mainly ST131
isolates, and located in blaCTX-M-15-IncFIl or co-existing IncA/C
(repp2039) and IncN (reppKP96) types.

Conclusion: Current spread of blaCTX-M-15 and blaCTX-M-28 in our
setting is associated with a variety of genetic platforms within prevalent
EC clones. This study highlights the evolution of ST131 by acquisition
of different plasmids and antibiotic resistance mechanisms.

P695| Contemporary spread of CTX-M-14-Escherichia coli in
Spain is mainly associated with persistent IncK and IncIl
and emerging IncN plasmids

A Novais*, D. Viana, F Baquero, R. Canton, TM. Coque (Madrid, ES)

Objectives: CTX-M-14 represents one of the most frequent ESBLs in
different countries, including Spain, where it is increasingly detected.
Spread of an epidemic IncK-blaCTX-M-14a plasmid among E. coli (EC)
strains was documented until 2005. The aim of this study was to evaluate
the current epidemiological scenario to understand persistence and the
steady increase of CTX-M-14-EC producers.

Methods: Thirty-six CTX-M-14 E. coli producers collected in 2008
were studied. Relationship among isolates was established by Xbal-
PFGE and identification of phylogenetic groups. blaESBL genes were
identified by PCR and sequencing. Transfer of bla was carried out by
broth/filter matings. Plasmid analysis included determination of size and
content (S1-PFGE), incompatibility group [characterization of replicases
(rep) and relaxases (rel) by PCR, sequencing and hybridization] and
comparison of RFLP patterns.

Results: Most isolates were recovered from urines (n=32/26, 89%) of
outpatients (56%) or inpatients located at medical wards (33.3%). A high
clonal diversity was detected with 36 PFGE-types corresponding to Bl
(n=17, 47%), A (n=10, 28%; 5 Al, 5 A0), D (n=8, 22%) and B2
(n=1, 3%) phylogroups. Conjugative transfer was achieved in 61% of
the cases. Two blaCTX-M-14 variants (34 blaCTX-M-14a and 2 blaCTX-
M-14b) were identified in 1 IncK (n=13, blaCTX-M-14a), 2 Incll (n=2,
blaCTX-M-14a/b), 1 IncB/O (n=1, blaCTX-M-14b, reppEI545) and 1
IneN (n=3, 35kb, blaCTX-M-14a, repR64) plasmids. IncK plasmids
comprise the epidemic pRYC105 first detected in our institution in 2001
(75-85kb, blaCTX-M-14a, repR64+repR387+relpSERB1) which was
found in 36% of the isolates corresponding to A, Bl and D EC-clones;
and a closely related variant (80—100kb, blaCTX-M-14a, repR387 and
relpSERBI1) identified in A and B1 isolates (n=38), which consistently
contained 2 additional plasmids positive for FII+FIB (120-230kb) or
N replicons (30—-60kb). Two IncIl plasmids of 85kb (blaCTX-M-14a,
repR64+relpSC138) and 110kb (blaCTX-M-14b, repR64+rel R64) were
detected.
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Conclusion: We described contemporary spread and persistence of the
epidemic pRYC105-IncK and Incll plasmids and the emergence of other
plasmid types (IncN, IncB/O) harbouring blaCTX-M-14 variants. This
study illustrates the impact of multiple acquisition events, recombination
and plasmidic selection for the successful spread of a particular antibiotic
resistance gene.

P696| Genetic environment of blaSHV-12 ESBL in three E. coli
clinical isolates: an IS26 structure truncated by a Tn1721

M. Fernandez Vazquez*, H. Iglesias de Sena, J.A. Garcia Rodriguez,
J.L. Mujioz Bellido (Salamanca, ES)

Objectives: SHV-12 is one of the most prevalent enzymes within the
SHV family. It has been reported all over the world in K. pneumoniae
and in E. coli, and has been shown to be the most frequent ESBL in
enterobacteria other than Escherichia coli and Klebsiella spp. blaSHV-
12 gene usually appears bracketed by two 1S26, and has been associated
with genetic elements conferring resistance to fluoroquinolones (qnr).
Here we describe a newer genetic environment (GE) of blaSHV-12 in
three clinical isolates of E. coli, previously undescribed for this ESBL.
Methods: MICs were determined according CLSI guidelines. Conjuga-
tion was performed by the filter mating method. ESBLs genes were
characterized by PCR and sequencing. The GE of blaSHV-12 was
determined by using a gene-walking strategy. Genetic diversity was
determined by RAPD.
Results: RAPD showed the three isolates were not genetically related.
All three yield a transconjugant strain (TS) harbouring the same structure
(Figure). Isolate 3 also harboured a blaCTX-M-14. MICs of ceftazidime,
cefotaxime and cefepime were respectively: for isolate 1: >16mg/l,
>8mg/l and <l mg/l; TS-1: >16mg/l, 4mg/l and <1 mg/l; isolate 2:
>16mg/l, >8mg/l and 2mg/l; TS-2: 16mg/l, <lmg/l and <1 mg/l;
isolate 3: >16mg/l, >8mg/l and 16 mg/l; and TS-3: 8 mg/l, <1 mg/l
and <1mg/l. The analysis of plasmid incompatibility groups present
in the six strains revealed that the group 11/Ig was the common group
for all of them. blaSHV-12 was associated to an IS26 upstream, but
137 pb downstream deoR gene, the structure was truncated by an
Tnl1721. This organization has been described previously only in two
P aeruginosa isolates harbouring a blaSHV-2a (Access. No. AF74954
and AM988779). There is no information in these cases about plasmidic
behaviour, or incompatibility groups.
Conclusions: New genetic environments associated to ESBLs are being
progresively described. The diversity of these genetic environments and
their association to insertion sequences, transposons and other mobile
genetic elements are probably associated to the wide diffusion of these
enzymes.
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P697| Characterization of plasmids carrying CMY-2-like genes in
Escherichia coli from the United Kingdom

J. Curry*, N. Woodford, PD. Stapleton (London, UK)

Objectives: CMY-2-like f-lactamases, in common with other class C
cephalosporinases, confer resistance to third-generation cephalosporins,
cefoxitin and are refractory to inhibition by clavulanate. They are
encoded by blacmy-2 genes that originate from ampC found on the
chromosome of Citrobacter freundii. Mobilisation of the ampC gene on
to plasmids has led to its dissemination into a number of hosts including
Salmonella spp., Klebsiella spp. and Escherichia coli. This study aimed
to characterise the plasmids encoding CMY-2-like enzymes in the UK by
investigating a defined set of E. coli isolates from diverse geographical
locations.
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Methods: Single E. coli isolates from each of nineteen different hospitals
in the UK were investigated; all were known to carry blaCMY2-like
genes. Plasmids harbouring these genes were identified by a combination
of plasmid profiling, DNA:DNA hybridisation with a blaCMY-2 probe,
and plasmid transfer studies. PCR-based replicon typing and plasmid
multi-locus sequence typing (pMLST) was used to classify the plasmids.
Results: Most (17) of the 19 isolates carried blaCMY-2, and 2 carried
its close relative, blaCMY-23. Insertion sequence element ISEcpl was
identified 116 bp upstream from the initiation codon of the blaCMY-2-
like genes in 16 of 19 isolates indicating a common insertion point.
ISEcpl from one of the isolates carrying the blaCMY-23 gene was
interrupted by IS5. The isolates each carried multiple plasmids with sizes
ranging from 1.1 to 168 Kb. Plasmids of incompatibility groups 11 (16/19
isolates) and F (16/19 isolates) were the most common followed by the
A/C2 subgroup (4/19 isolates). The blaCMY-2 genes were transferable
by conjugation to an E. coli recipient from 16 donor isolates. All
transconjugants carried IncIl plasmids; 6 also acquired IncF or IncA/C2
types present in their parental donor; no transfer was detected from three
isolates, including those carrying blaCMY-23. Classification of 10 IncIl
plasmids by pMLST revealed two isolates had identical profiles (ST2),
but the other eight plasmids all had unique sequence types; all ten carried
blaCMY-2.

Conclusions: A diverse set of Incll plasmids is responsible for the
spread of blaCMY-2-like genes in E. coli from the UK. This study
illustrates the power of pMLST for differentiating IncIl plasmids
responsible for the spread of antimicrobial resistance genes.

P698| Comparison of fully sequenced plasmids harbouring
different CTX-M variants in German clinical isolates of
Escherichia coli

A. Cullik*, W. Witte (Wernigerode, DE)

Objectives: In recent years the number of outbreak and community
associated extended-spectrum b-lactamases (ESBL) producing Enter-
obacteriaceae is constantly increasing. In Europe the CTX-M type ESBL
of subgroups 1 and 9 are primarily found. They are often located on
large low-copy plasmids belonging to incompatibility groups F, 11, N,
HI, A/C and L/M. In order to learn about the mechanisms of acquisition
and dissemination of blaCTX-M in enterics, we sequenced two IncN
plasmids, pKC394 and pKC396, harbouring each one blaCTX-M gene
of the CTX-M subgroups 1 and 9, respectively.

Methods and Results: By PCR sequencing blaCTX-M-1 and blaCTX-
M-65, respectively, were identified in two 3rd generation cephalosporin
resistant E. coli and found to be located on IncN plasmids. The plasmids
obtained by conjugation were sequenced on a 454 Sequencer. They
were approximately 45 000 (pKC396, blaCTX-M-65) and 50 000bp
(pKC394, blaCTX-M-1) in size showing identical backbone regions,
similar to previously sequenced antibiotic IncN plasmids R46, pMURO050
and pCl5-1la. The integration of blaCTX-M was probably mediated
by different insertion sequences (IS903 for blaCTX-M 65; 1S26 for
blaCTX-M-1) and occurred at different sites of the plasmid backbone.
These sites are the same in R46 and pKP96, but they harbour different
antibiotic resistance cassettes. Unexpectedly, the pKC394 sequences
showed the blaCTX-M-1 as well as blaCTX-M-65 gene which was
confirmed by PCR and southern hybridization experiments. The blaCTX-
M-65 integration site in pKC394 and pKC396 was identical.
Conclusions: The CTX-M/IS mobilization units seem to have different
targets sites for integration in the plasmid backbone. This is probably
due to their association of different IS elements and their corresponding
DNA recognition sequences. The integration of two different blaCTX-M
genes into the plasmid pKC394 is a new phenomenon that could entail
a increased resistance rates to cephalosporins, especially with inhibitor,
or fitness benefit like described for another (3-lactamase, blaTEM.
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P699| Occurrence and dissemination of genetic resistance
determinants among Gram-negative isolates collected from
inanimate surfaces in a hospital in Aveiro, Portugal

C. Santos*, T. Caetano, E. Ramalheira, S. Ferreira, S. Mendo (Aveiro,
PT)

Objective: In hospital environment, the arising of antibiotic resistant
strains is not only confined to patients but also to the surrounding
environment. This is a serious problem worldwide given the selective
pressure exerted by overuse of antibiotics. The present study aimed to
assess the occurrence of antibiotic resistance determinants in bacterial
strains collected from inanimate surfaces.

Methods: Samples were collected with sterile cotton swabs rubbed
in the toilet, lavatory and door knob and placed in rich medium,
37°C o/n. Dilutions were plated in McK agar and incubated as
previously. Phenotypically different colonies were selected and their
clonal relationship was determined by rep-PCR. Individual clones
were identified using VITEK2 system and VITEK2 AES (bioMérieux,
Marcy LFtoile, France). Susceptibilities were determined according to
guidelines of CLSI standards. Class 1, class 2 integrons and 3-lactamases
were screened by PCR, using specific primers. Nucleotide and deduced
aminoacid sequences were analyzed with Blast and ClustalW programs
and compared to others in the database.

Results: Eighty-five genetically different strains belonging to gen-
era Escherichia, Pseudomonas, Enterobacter, Klebsiella, Citrobacter,
Acinetobacter, Serratia, Proteus, Alcaligenes, Stenotrophomonas and
Morganella, were identified. The intll gene was amplified in 29% of
the isolates and int]2 gene was not detected. A total of 15 different
arrays identified: 35% were novel combinations of gene cassettes, never
described before; 65% were already described in different countries and
species, but in biological samples of patients or animals. Screening
for B-lactamases and metallo-3-lactamases (MBLs) enzymes revealed
the presence of CTX-M (7.05%), OXA (9.41%), SHV (18.82%), TEM
(87.06%), VIM (5.88%) and IMP (1.17%) variants. The most prevalent
-lactamases were TEM-1 and SHV-12 variants, followed by MBL of
VIM-2 type that appeared always associated with class 1 integron.
Conclusions: Class 1 integrons are widely spread in the hospital
environment, particularly among opportunistic strains, as well as the
{-lactamases. These results are worrisome, since the studied isolates
were collected from inanimate surfaces, and possess different resistance
determinants that were described worldwide. The results show that
antibiotic resistance genes can be easily disseminated within the hospital
environment, and may be a possible source of infection in compromised
patients.
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P700| New genetic environment of quinolone resistance gene qnrA,
in a qnrAl and double ESBL-producing K. oxyfoca clinical
isolate

M. Ferndandez Vazquez*, N. Gutiérrez Zufiaurre, J.A. Garcia Rodriguez,
J.L. Musioz Bellido (Salamanca, ES)

Objective: We describe the genetic environment (GE) of qnrAl and
ESBLs in a K. oxyfoca harbouring qnrA and two ESBLs.

Methods: MICs were determined according CLSI guidelines. Conju-
gation was performed by the filter mating method. qnrAl and ESBLs
genes were characterized by PCR and sequencing. The GE of qnrA1 and
ESBLs genes were determined by using a gene-walking strategy. gyrA,
gyrB, parC and parE genes were sequenced.

Results: MICs of the K. oxyfoca isolate were: amoxicillin, >16 mg/l;
cefoxitin >8 mg/l; ceftazidime, >16 mg/l; cefotaxime, >8 mg/l; nalidixic
acid, 16 mg/l; ciprofloxacin, 0.12 mg/1. gyrA, gyrB, parC and parE genes
were wild-type. The isolate harboured qnrAl, CTX-M-9 and SHV-12.
Transconjugant MICs were: ceftazidime, >16 mg/l; cefotaxime, >8 mg/l;
nalidixic acid, 8 mg/l; ciprofloxacin, 0.1 mg/l. There was an unique
plasmid sized >29,950 pb (incompatibility group HI2). SHV-12 was
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associated to a IS26, with a GE described in pMUB9 (Access. No.
EF370423). CTX-M 9 was included in a In60 class-1 integron (Access.
No. AF174129.3). qnrAl was included in a structure similar to the
In36 (Access. No. AY259085.1) downstream from the ISCR1, excepting
because IS6100 was not found downstream orf6. Nevertheless, the
ISCR1 3’ end is truncated in its first 144 bases by a 1S26, probably
displacing the elements upstream of ISCR1 in the In36 backbone.
Conclusions: K. oxytoca harbouring both ESBLs and qnr simultaneously
have been infrequently reported. The GE reported for qnrA1l has not been
reported previously.
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P701| Identification of extended-spectrum p-lactamase producing
Enterobacteriaceae using the Hyplex® ESBL-ID multiplex
PCR-ELISA system

A. Senok™, M. Al-Zarouni, N. Al-Zarooni, D. Panigrahi (Sharjah, AE)

Objectives: Rapid detection and genotyping of extended-spectrum
f-lactamase (ESBL) types is required particularly in high prevalence
settings. This study was carried out assess the use of Hyplex® ESBL ID
multiplex PCR-ELISA system (h-ES-ID) in our setting and compare
it with conventional methods. In addition, the antibiotic resistance
profile of identified ESBL isolates to carbapenems and tigecycline was
determined.

Methods: ESBL Enterobacteriaceae identified from seven secondary
and tertiary hospitals in the United Arab Emirates from June 2008-
March 2009 were included in the study. Screening for ESBL phenotype
was by double disk diffusion method according to CLSI guidelines and
confirmed using the VITEK-2 (bioMérieux) and MicroScan Walk-Away
automated methods as well as ESBL-Etest. All isolates were tested using
the h-ES-ID which is designed to amplify TEM, blaSHV, blaCTX-M and
blaOXA bacterial DNA by multiplex PCR and subsequent hybridisation
of the PCR products to specific oligonucleotide probes. These consist
of a consensus probe for TEM, SHV, CTX-M and OXA and a
CTX-M specific probe for identification of ESBL isolates with CTX-M
gene. The pattern of antibiotic susceptibility of CTX-M isolates to a
panel of antibiotics including ciprofloxoacin, imipenem, meropenem and
tigecycline was determined.

Results: A total of 292 ESBL-producing Enterobacteriaceae were
identified during the study period using the double disk diffusion
and automated methods. Majority of these were E. coli (n=228)
and K. pneumoniae (n=63). Of these 288 (98.6.%) exhibited the
ESBL phenotype using the Etest. The h-ES-ID assay identified 287
(98.2%) ESBL isolates of which 95% (n/N=272/287) were CTX-M
types. Four isolates identified as ESBL positive by the double disk
and automated methods were negative by both E-test and PCR. All
isolates were sensitive to imipenem and meropenem. Ciprofloxacin
resistance was 80% among CTX-M positive isolates compared to 37.5%
among CTX-M negative isolates. Four CTX-M positive isolates showed
resistance to tigecyline. These included two K. pneumoniae and one
Enterobacter cloacae with MIC90: >4ug/ml, and one K. pneumoniae
with MIC90: 3ug/ml.
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Conclusion: The h-ES-ID is a reliable test for the rapid detection of
ESBL isolates with the additional advantage of detecting those harboring
the CTX-M gene. The emergence of resistance to tigecycline among the
CTX-M isolates is of clinical significance and should be monitored.

P702| Identification of CTX-M-15-producing O25b-ST131
Escherichia coli isolates on the basis of distinct antibiotic
susceptibility and metabolic profiles

T. Gibreel*, E Bolton, J. Cheesbrough, A. Fox, A. Dodgson, M. Upton
(Manchester, Preston, UK)

Objectives: The recent global dissemination of 025:H4-ST131 CTX-
M-15 producing uropathogenic E. coli (UPEC) isolates with a high
virulence potential represents a major health problem. The aim of this
study was to assess the possible association of key UPEC strains with
phenotypic profiles and to recognize putative predictor markers for
identification of the ST131 clone.

Methods: A total of 310 isolates representing the UPEC population in
the northwest region of England were collected in the period 2006-2009.
Genotyping using multilocus sequence typing (MLST) and phylogenetic
group PCR was carried out in addition to determination of biochemical
activity and antibiotic susceptibility profiles using Vitek® system. ST131
isolates were screened using an 025b-ST131 CTX-M-15 allele specific
multiplex PCR.

Results: A nine-digit numerical code was generated using the results
of 27 biochemical tests. A total of 144 different profiles were detected,
of which 22 were solely associated with ST131 isolates. Aggregative
bioscores were significantly higher among ST131 isolates (median 19
range 14-23) than among other commonly detected clonal groups.
Isolates were grouped based on the biochemical profiles and clusters
were examined for associations with ST and antibiogram profiles. This
revealed a large ST131 cluster comprising of 69 (90%) isolates that were
characterized as having a multiple resistance antibiogram.

Stepwise multivariate logistic regression analysis revealed resistance
to fluoroquinolones as the strongest predictor of ST131, in addition
to three biochemical tests (production of «a-galactosidase, 5-keto-D-
glucosnate and fermentation of saccharose) with an overall accuracy of
94.2%. Among the ST131 clonal group isolates, production of tyrosine
arylamidase appeared to be the only significant predictor of CTX-M-15
producing O25b-ST131 strains with an over all accuracy of 94%.
Conclusion: ST131 clonal group in general, and O25b-ST131 CTX-
M-15 producing stains in particular, are characterized by unique
biochemical activities that can, to a certain extent, be used to predict
multiple drug resistant ST 131 clonal group strains.

P703| Characterization and location of the blaCTX-M-15 gene in en-
teroaggregative Escherichia coli causing traveller’s diarrhoea

E. Guiral*, S. Soto, E. Méndez-Arancibia, P Salvador, J. Vila
(Barcelona, ES)

Objectives: Enteroaggregative Escherichia coli (EAEC) are one of
the most important bacteria causing traveller’s diarrhoea. Although
multiresistant EAEC clinical isolates have been shown, no EAEC isolates
resistant to third generation cephalosporins have been reported up to
now. In a previous study, 5 out of 51 EAEC isolates causing traveller’s
diarrhoea from patients who had travelled to India were found to be
resistant to these cephalosporins. The aim of this study was to investigate
the mechanisms of resistance to the third-generation cephalosporins in
these 5 EAEC clinical isolates.

Methods: Five E. coli strains were collected from stool samples from
patients with traveller’s diarrhoea. The presence of SHV, TEM, CTXM
ESBL and an Insertion Sequence (IS) related to those genes was
determined by PCR and sequenced using specific primers. Genetic
location of the gene encoding an ESBL was determined by reverse PCR
and conjugation. Conjugation was performed using both the K7 759
lac- kanamycin-resistant and J53 rifampicin-resistant E. coli strains. The
epidemiological relationship among these five EAEC strains was studied
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by PFGE, REP-PCR and MLST. The phylotype of the five strains was
determined by multiplex PCR.

Results: A blaCTX-M-15 gene was detected in all EAEC strains. By
reverse PCR, it was found that the gene could be related to the ISecpl
upstream, which was comfirmed by a combined PCR. Transconjugants
were obtained for three out of five strains. The PFGE and the REP-
PCR showed that these strains were non-epidemiologically related. Three
strains belonged to phylotype D and the other two to phylotype B2. The
MSLT study showed that the three strains belonging to phylotype D were
included in the Clonal Complex ST38.

Conclusion: This is the first time that the blaCTX-M-15 gene has
been detected in EAEC clinical isolates causing traveller’s diarrhoea.
This gene was found in five epidemiologically unrelated EAEC strains
although three of them were from the same Clonal Complex and had the
same phylotype. The five strains had the ISecpl element upstream of
the gene blaCTX-M-15. This gene was located in a transferable plasmid
in three of the strains.

P704| Prevalence of CTX-M extended-spectrum f-lactamase
Escherichia coli in chickens and turkeys in Great Britain
between 2006 and 2009

L.P Randall*, C.S. Clouting, H. Wearing, M.J. Toszeghy, R. Horton,
N. Coldham, EA. Clifion-Hadley, C.J. Teale, R.H. Davies (New Haw, UK)

Objectives: In recent years E. coli strains carrying CTX-M genes have
been isolated from chickens in Belgium, China, France, Japan, Portugal
and Spain. In view of the detection of such strains in poultry in a
number of different countries, two separate surveys for CTX-M E. coli
in chickens and turkeys were performed in Great Britain in 20067
(turkeys) and 2008—9 (chickens) to determine the prevalence of CTX-M
E. coli in poultry.

Methods: For the chicken survey, caecal contents from 388 chickens
from 22 abattoirs were sampled. For the turkey survey, 442 turkey
flocks comprising 125 breeder and 317 meat flocks from 337 farms
were sampled. Potential CTX-M positive isolates were recovered on
CHROM agar ECC (CHROMagar France) with addition of 1 or
2mg/L cephalosporin antibiotic or, for chicken samples only, also on
CHROMagar CTX (CHROMagar, France). Presumptive ESBLs were
tested for the presence of blaCTX-M gene by PCR and CTX-M positive
isolates were sequenced to determine the CTX-M type, PFGE typed,
tested for the ability to conjugation and tested for the presence of the O
25 serotype.

Table 1. Farms (Turkeys only) or abattoirs (chickens only) positive for
CTX-M E. coli showing CTX-M types

Samples collected from
Turkey Farms

Samples collected from
broiler chickens at slaughter

Type of farm  Farm code CTX-M types Abattoir code  CTX-M-types
Meat 2 14 AC 1
Meat 3 14 AE 1&15
Meat 4 14 AG 1

Meat 5 14 AH 1&15
Breeder 6 14 Al 1&3
Meat 7 14 AL 15
Meat 8 14 AM 3
Breeder 9 14 AS 1
Meat 10 14 AW 15
Meat 14 1 BB 1

Meat 11 14 BD 1

Meat 13 55 BJ 1

Meat 1 1 and 15

Meat 16 14

Meat 15 1

Meat 18 1

Meat 17 1

Meat 12 1 and 15

Results: Only 3.6% of individual chickens, 6.9% of turkey breeding
flocks and 5.2% of turkey meat flocks were found to have CTX-M
positive E. coli. CTX-M types 1, 3 and 15 were isolated from chickens,
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with CTX-M type 1 being predominant. CTX-M types 1, 14, 15 and
55 were isolated from turkeys with CTX-M types 1 and 14 being
predominant (Table 1). In turkeys in particular, there was an association
of some CTX-M types with some of the shared ownerships. CTX-M
positive isolates from both chickens and turkeys were shown to be
clonally diverse by PFGE and most isolates readily transferred their
CTX-M gene to Salmonella by conjugation. None of the CTX-M positive
isolates was serogroup O 25. In the chicken survey, CHROMagar CTX
was the most effective agar for isolating CTX-M strains compared to
other agars used.

Conclusion: There was a suggestion of different CTX-M enzymes
circulating within chicken populations compared to those in turkeys
and the plasmids carrying these enzymes appeared to have spread into
clonally diverse E. coli strains. The prevalence of CTX-M E. coli in
individual chickens and in turkey flocks was low, and on the basis of
strains being negative for serogroup O 25, none of the CTX-M 15 isolates
were 025-ST131 CTX-M 15, a human epidemic strain. Further work is
planned to investigate MLST and replicon types of CTX-M isolates.

P705| Molecular analysis of CTX-M-15 producing Escherichia coli
Belgian epidemic clone

1. Montesinos™, P. Bogaerts, R. De Mendong¢a, A. Deplano, H. Rodriguez-
Villalobos, M.J. Struelens, Y. Glupczynski (Brussels, BE; Stockholm, SE)

Objectives: Pandemic clones of ST 131 CTX-M-15 producing E. coli
have been identified worldwide and represents a major public health
problem. Previous studies showed the dissemination of a major clone of
the virulent B2 group CTX-M-15 producing E. coli (CTX-M-15-EC) in
a large number of Belgian hospitals. We analysed this clone to elucidate
its phylogenetic origin and CTX-M-15 plasmid structure.

Methods: Ten CTX-M-15-EC isolates of Belgian epidemic clone (PFGE
type 6) were analyzed. Strains were genotyped by MLST. Plasmids were
extracted and transformed into E. coli TOPO10 electrocompetent cells.
MICs were determined by E-test. The presence of extended spectrum-
B-lactamases was confirmed by double combination disk test (DDT) and
by PCR. The genetic environments of blaCTX-M-15 were analysed by
PCR mapping and sequencing.

Results: MLST analysis showed that CTX-M-15-EC isolates from
Belgian clone 6 belong to the ST131 lineage. Transformants were
obtained from all isolates. We found two groups of plasmids harbouring
blaCTX-M-15 as determined by PCR mapping. In the first group (n=38),
sequencing of a 5kb fragment showed 100% sequence identity to the
plasmid pEK516 (64 Kb), containing the transposase of the insertion
sequence ISEcpl, tnpA, tnpR and blaTEM upstream of blaCTX-M-15.
The second group (n=2) showed 100% sequence identity over 7kb to
the plasmid pEK499 (117 Kb) which encompasses an upstream region
containing the transposase of the insertion sequence 1S26 instead of
ISEcpl, tnpM, int, dfrhVII, addA and sull. Both plasmids share a
truncated ORF 477 downstream of blaCTX-M-15. The transformants
harbouring pEK499 showed negative DDT test and lower MIC values
to ceftazidime, cefepime and cefotaxime (<2 mg/l), contrasting to the
clinical isolates.

Conclusions: Molecular analysis of Belgian epidemic B2 CTX-M-15
producing E. coli strains showed its link to the international E. coli
ST131 lineage. Different plasmids were observed in the same genetic
lineage ST 131. This may contribute to the epidemiological success of
this clone.

P706| Multicentre study extended-spectrum p-lactamase
producing Escherichia coli in Spain: wide dissemination of
CTX-M-15-producing O25b-B2 strains

J. Oteo*, V. Bautista, N. Lara, M. Arroyo, S. Ferndndez,
M. Pérez-Vizquez, O. Cuevas, S. Garcia-Cobos, B. Aracil, J. Campos
and the ESBL-REVERA-EARSS Study Group (REIPI)

Objectives: ESBL-producing E. coli isolates have increased in last years
in Spain. Recently, the local spread of the CTX-M-15-producing O25b-
phylogroup B2-ST131 strain has been also described in Spain. The aim
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of this study is to characterize the ESBL production in Spanish E. coli
isolates, mainly focussed on the distribution of O25b-phylogroup B2
strains.

Methods: A national prospective multicenter study was designed to
collect ESBL-producing E. coli from clinical samples between February
2008-May 2008. The 28 participant hospitals (representatives of the
main Spanish geographic areas) were asked to collect up to 10
consecutive, non-duplicated isolates. Antibiotic susceptibility testing and
ESBL detection was performed following CLSI guidelines. ESBLs were
characterized by PCR and sequenciation. Phylogroups were determined
by a multiplex PCR assay. The O25b type detection was carried out by
an allele-specific PCR.

Results: A collection of 229 ESBL-producing isolates was studied. 181
(79%) were from urine, 135 (58.9%) were from community-acquired
infections, and 153 (66.8%) were from patients >65 years old. Most
prevalent ESBL types were: CTX-M-15 (41.5%), SHV-12 (31%) and
CTX-M-14 (23.1%). Two different ESBLs were detected in 11 isolates:
CTX-M-15 + SHV-12 (5), CTX-M-14 + SHV-12 (5), CTX-M-15 + CTX-
M-14 (1). Seventy-six isolates (33.2%) belonged to phylogroup A, 47
(20.5%) to group BI1, 75 (32.7%) to group B2, and 31 (13.5%) to
group D. The most frequent phylogroup in CTX-M-15 producers was
B2 (57.9%), in CTX-M-14 producers was Bl (34%) and in SHV-12
producers was A (49.3%). Resistance to ciprofloxacin, cotrimoxazole
and gentamicin was 81%, 60% and 12.6%, respectively, in CTX-M-15
producers; 80.3%, 63.4% and 9.9% in SHV-12 producers; and 71.7%,
77.4% and 17% in CTX-M-14 producers. A total of 53 CTX-M-15-
producing O25b-phylogroup B2 isolates were detected, but also 12 SHV-
12, 2 CTX-M-14, 1 CTX-M-9 and 1 SHV-2 producers were O25b-B2.
025b-B2 E. coli producing CTX-M-15 were detected in 19 hospitals of
9 different geographic areas.

Conclusions: ESBLs more frequent in clinical E. coli isolates in
Spain were CTX-M-15, CTX-M-14 and SHV-12. CTX-M-15 isolates
belonged mainly to virulent phylogroup B2 while CTX-M-14 and SHV-
12 belonged mainly to phylogroups A and B1. The 55.8% of CTX-M-15
isolates were O25b-B2 isolates. O25b-B2 E. coli isolates also carried
other ESBLs. 025b-B2 E. coli producing CTX-M-15 is spreading in
different Spanish geographic areas.

P707| Identification and characterization of epidemic CTX-
M-producing Enterobacteriaceae in a United Kingdom
region of 10-million population

L. Xu*, S. Shabir, T. Bodah, C. McMurray, K. Hardy, P Hawkey,
K. Nye (Birmingham, UK)

Objective: An epidemic strain (strain A) of E. coli was identified by a
previous national survey of CTX-M producing ESBLs, conducted by the
UK Health Protection Agency. The aim of this study was to establish
the incidence of strain A and the prevalence of other epidemic strains
harbouring bla-CTX-M using a regional survey in the West Midlands.
Methods: A 2 month survey of CTX-M-producing ESBLs in Enter-
obacteriaceae was carried out. A total of 370 consecutive non-duplicate
isolates were collected from 13 loboratories which serve a population
of 10 million. The 345 confirmed ESBL isolates were screened for the
presence of blaCTX-M by mutiplex PCR. Genotypes were identified
using Denaturing High-Performance Liquid Chromatography (DHPLC).
Insertion sequence typing of 1S26 was performed. Clonal relationships
were studied by PFGE. A duplex PCR method was used to identify the
025b-ST131 E. coli clone isolates.

Results: Of the 294 (85.2%) isolates carrying blaCTX-M 175 (59.5%)
were from hospital and 119 (40.5%) were from community patients.
These comprised 232 E. coli, 58 Klebsiella spp., 2 E. aerogenes, 1
E. cloacae and 1 P vulgaris. The majority of isolates were from urinary
tract infections (241, 82.0%). Multiplex PCR showed that 284 isolates
(96.6%) expressed CTX-M group 1 enzymes. The remaining 10 isolates
harboured group 9, 2 and group 25/26 genes. All group 1 isolates
had blaCTX-M-15 profiles. IS26 was identified in 62 isolates (21%).
PFGE analysis found 23 clusters (RE 1-23) containing 213/225 (95%)
blaCTX-M positive E. coli which were distributed between hospital and
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community isolates, 55% and 45% respectively. Of the clustered strains,
102 (60%) constituted the largest clone RE1 and shared the epidemic
strain A PFGE profile; all harboured blaCTX-M-15 except one which
carried blaCTX-M-9. A total of 66% E. coli (154/232) were O25b-ST131
positive. The majority of the strains, clustered in the largest PFGE clone
REI (99 of 102) belonged to O25b-ST131.

Conclusion: Our survey shows for the first time that the largest cluster
in the West Midland is the CTX-M-15 producing REI1 clone (strain
A). This clone has not only persisted for more than two years after
it emerged in one of local hospitals, but has also spread throughout
the region. Almost all RE1 strains belong to the O25b-ST131 lineage
(99/102) providing further evidence that this lineage plays a pivotal role
in the clonal dispersal of CTX-M-15-producing ESBLs worldwide.

P708| Sequence analysis of extended-spectrum B-lactamase genes
harboured by invasive isolates of Escherichia coli in Kuwait

G. Al Hashem, N. Al-Sweih, W, Jamal, M. Shahin, V.O. Rotimi* (Safat,
Kw)

Objective: This study was undertaken to analysis the genes encoding
ESBL phenotypes in invasive isolates of Escherichia coli obtained from
patients managed in Kuwait hospitals.

Methods: One hundred and thirteen ESBL-positive E.
studied. ESBL production was confirmed by PCR.
tracts of ESBL-positive isolates were screened for the pres-
ence of blaCTX-M, blaTEM and blaSHV genes using the
following primers: MA-1 — 5-SCSATGTGCAGYACCAGTAA-3/
and MA-2 5-CCGCRATATGRTTGGTGGTG-3' (blaCTX-M), Cf-
TCGGGGAAATGTGCGCG and Dr-TGCTTAATCAGTGAGGCACC
(blaTEM) and OS-5f TTATCTCCCTGTTAGCCACC and OS-6r
GATTTGCTGATTTCGCTCGG (blaSHV). Strains with PCR amplicons
positive for these bla genes were sequenced using Applied Biosystems
sequencer and the nucleotides analyzed with software available at website
http://www.ncbi.nlm.nih.gov/blast. Selected CTX-M-, TEM- and SHV-
positive strains were evaluated for transfer of genetic determinants by
conjugation experiments and associated plasmid DNA extracted and
analyzed by agarose gel electrophoresis.

Results: Out of the 113 ESBL-positive isolates, 88 (77.9%), 46 (40.7%),
8 (7.1%) and 59 (52.2%) harbored blaCTX-M, blaTEM, blaSHYV,
and blaISEpl, respectively. Forty-four (50%) of the CTX-M-positives
harbored blaTEM and 5 harbored blaSHV, but only 4 carried the 3
genes simultaneously. Sequence analysis showed that the most common
CTX-M-type was CTX-M-15 representing 84.1%, followed by CTXM-
14 (6.8%), CTX-M-14b (5.7%) and TOHO-1 (3.4%). Of these, 66
(89.2%) were found in isolates from the 3 predominant nationalities;
Kuwaitis (36.5%), Egyptians (32.4%) and Indians (20.3%). The CTX-M
phenotypes were easily transferrable to E. coli J53 (rif") recipeint. Three
of the SHV-producing harboured blaSHV-1 and the remaining blaSHV-
11 while 27 of the TEM-producing strains harboured blaTEM-1, 2
blaTEM-170, 1 blaTEM-174 and remaining contained no sequence.
Conclusions: A large proportion of the invasive ESBL-positive E. coli
isolates in Kuwait produced the CTX-M-type (-lactamases and about
half of them also produced the TEM-type enzymes simultaneously.
SHV ESBL is relatively rare. However, all these ESBL phenotypes are
transferable by conjugal plasmids.

coli were
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Characterization of extended-spectrum f-lactamase types
produced by clinical isolates of Escherichia coli and
Klebsiella pneumoniae from Turkey: results of a multicentre
surveillance study (Hitit 2)

Z. Gulay*, D. Gur, M. Bicmen on behalf of The Hitit 2 Study Group

Objective: (i) to investigate specific ESBL types produced by clinical
E. coli (Ec) and K. pneumoniae (Kp) isolates in order to understand
their prevalence and distribution in Turkey (ii) to detect new ESBLs
that has a potential for spread (iii) to understand the epidemiology of
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multiresistant ST131:025b clone which contributes to the increasing
prevalence of CTX-M-15.

Methods: A total of 319 clinical isolates which were confirmed as
ESBL producers by E Test, were collected from 12 centers located
in 10 different cities. bla genes were amplified by PCR, cloned if
necessary and sent for sequence analysis. E. coli ST131:025b clone was
investigated among CTX-M-15 producers by a PCR method developed
by Clermont et al. Plasmid analysis and in some cases ERIC-PCR were
also performed.

Results: CTX-M {-lactamases were detected in 97.4% of Ec and 95.1%
of Kp. Among CTX-Ms, CTX-M- 15 predominated in both species
(77.7% in Ec and 68.2% in Kp), followed by CTX-M-3 and CTX-
M-1(overall prevalances 22.5% and 3.1%). CTX-M-14 was detected in
an Ec isolate for the first time in Turkey. SHV-type ESBLs were found
in 14.8% in Kp and 2.6% in Ec. The ESBLs with higher prevalances
were SHV-12 and SHV-5 in Kp. The only TEM type ESBL was TEM-
15 found in a Kp isolate. 5.3% of Kp SHV producers also produced a
CTX-M (15 or 3). Several SHV-type enzymes belonging to group 2be
(SHV-31, SHV-38) and group 2b (SHV-11, SHV-33, SHV-62, SHV-65)
were detected for the first time in Turkey. Carbapenem resistance which is
due to OXA-48 production was found in 3.1% of Kp isolates and a small
outbreak caused by OXA-48 producing Kp was detected in one of the
centers. Among 119 Ec isolates which produce CTX-M-15, 51 (42.8%)
belonged to the ST131:025b clone. 86.3% of these isolates possessed an
identical ERIC-PCR pattern although collected from 10 different centers.
ESBLs were carried on plasmids with sizes 91-16 kb sometimes along
with quinolone resistance.

Conclusions: (i) CTX-M-15 clearly predominates among ESBLs de-
tected in Enterobacteriaceae isolated in Turkey. (ii) Several (3-lactamases
including CTX-M-14 that are new for Turkey were identified.(iii)
Carbapenem resistance due to OXA-48 may become an emerging
problem.(iv) The international pandemic clone Ec ST131:025b which
produces CTX-M-15 is widely disseminated in Turkey.

P710| Prevalence of extended-spectrum f-lactamases in Escherichia
coli strains isolated from Peruvian infants

S.G. Mosquito*, M.J. Pons, R. Maves, Y. Saenz, E. Mercado,

M. Vargas, L.J. Del Valle, C. Torres, T. Ochoa, J. Ruiz (Lima, PE;

Barcelona, ES; Logrorio, ES)

Objectives: To determine the frequency of extended spectrum
[-lactamases (ESBLs) in diarrhoeagenic Escherichia coli strains isolated
from children under one year of age with and without diarrhoea in Peru.
Methods: A total of 293 ampicillin-resistant E. coli isolates were
obtained between October 2006 and July 2008 as part of a prospective
cohort study of diarrhoea in 1,034 children under one year of age.
Specimens were tested for the presence of ESBLs by double disk synergy
testing with cefotaxime (CTX), ceftazidime (CAZ) and, amoxicillin—
clavulanic acid (AMC). From these, 230 isolates were classified as
diarrhoeagenic E. coli (DEC) and 63 as non-DEC by multiplex real-
time PCR testing for diarrhoea virulence factors. The -lactamase genes
blaTEM, blaSHV, blaOXA-1-like, and blaCTX-M were identified by
PCR. Posterior sequencing was performed for ESBL-positive isolates.
Additionally, 95 ampicillin-resistant but ESBL-negative isolates were
analysed by PCR in order to determine the prevalence of blaTEM,
blaSHV, blaOXA-1-like and blaCARB.

Results: Only two ESBL-positive isolates (0.7%) were identified, both
enteropathogenic E. coli (EPEC). The first isolate was CAZ-resistant,
CTX-intermediate, and positive for the blaTEM and blaSHV genes. The
second isolate was CTX-intermediate and CAZ-susceptible; this isolate
only harboured blaSHV-12. Neither blaOXA-1-like nor blaCTX-M were
detected in these isolates.

The prevalence of blaTEM, blaSHV, and blaOXA-1-like among non
ESBL isolates was 48%, 42%, and 5%, respectively. No blaCARB
genes were detected. The presence of blaTEM (34%[12/35] vs.
57%][34/60])differed between control and diarrhoea groups respectively.
No differences were observed in the presence of f-lactamase genes
among DEC or non-DEC isolates from control participants.
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Conclusion: There is a low prevalence of ESBL-positive E. coli
isolates in Peruvian children but a high frequency of blaTEM and
blaSHV genes among non-ESBL isolates. The blaTEM gene is most
prevalent in specimens from diarrhoea samples. Continued surveillance
of the prevalence of ESBL-positive isolates is necessary to monitor the
evolution of drug resistance in DEC.

P711| First description of Escherichia coli producing CTX-M-15
extended-spectrum f-lactamase in outpatients from
south-eastern Nigeria

L Iroha*, S. Neumann, L. Marlinghaus, M. Korte, F Szabados,
S. Gatermann, M. Kaase (Bochum, DE)

Objectives: The prevalence of extended-spectrum [3-lactamases (ESBL)
in E. coli is increasing worldwide, mainly due to the spread of ESBLs of
type CTX-M-15. Plasmids with CTX-M-15 often also carry aac(6’)-Ib-cr
and OXA-1 f(-lactamase genes.

Methods: A total of 44 single patient ESBL E. coli strains collected
from two hospitals located in Enugu (n=28) and Abakaliki (n=16)
in south-eastern Nigeria were used in this study. Confirmation of the
ESBL phenotype was done by a double-disk synergy test. Initial species
identification was confirmed by MALDI-TOF analysis. Identification
of ESBL genes was performed by specific PCR tests and subsequent
sequencing. In addition, PCR for OXA-1 B-lactamase was performed.
Screening for aac(6’)-Ib-cr was done by a specific PCR followed by
restriction with BseGI.

Results: Of the 44 ESBL E. coli strains 34 (77.2%) were isolated from
urine, 6 (13.6%) from vaginal swabs and 4 (9.0%) from wound swabs.
30 (68.1%) strains were isolated from female patients and 16 (36.4%)
strains were from outpatients. The age range of patients was 7 to 72 years,
but the majority of patients (n=42; 95.5%) were under the age of 30.
Using specific PCRs we could demonstrate CTX-M-1 cluster enzymes
in 43 (97.7%) of strains, three of which were selected for sequencing
and found to be CTX-M-15. A positive PCR for OXA-1 was found in
40 (90.9%) strains and aac(6)-Ib-cr could be demonstrated in 40 (90%)
strains.

Conclusion: For the first time we could demonstrate CTX-M-15, found
almost always in association with OXA-1 and aac(6')-Ib-cr, as the
dominant ESBL type in E. coli strains from south eastern Nigeria.
Remarkably a high proportion of the tested strains were from outpatients.
For the first time aac(6')-Ib-cr was detected in E. coli strains from Africa.

P712| Characterization of p-lactamase and plasmid content of
nosocomial and community Escherichia coli from Rio de
Janeiro, Brazil

M. Queiroz, P Antunes, J. Mourdo, E. Machado, L. Peixe* (Rio de
Janeiro, BR; Porto, PT)

Objectives: Extended spectrum b-lactamases (ESBL) in Enterobacte-
riaceae are recognized as a major public health problem worldwide.
Particularly in Latin America, CTX-M ESBLs are endemic and largely
distributed. Our aim was to characterize the b-lactamase and plasmid
content of Escherichia coli isolates recovered from different community
sources and a hospital setting (1998-2001) in Rio de Janeiro, Brazil.
Methods: We analysed a total of 44 E. coli isolates obtained from
community, including raw vegetables (n=14) and food handlers hands
(n=6), and hospital, including fecal isolates of hospitalized patients
(n=4), clinical specimens (n=9) and hospital diets (n=11). Clonality
was established by PFGE (Xbal). Susceptibility to antimicrobial agents
and b-lactamase characterization was performed. Resistance genes and
class 1 integrons were detected by PCR and sequencing. Plasmid
analysis included conjugation assays, determination of size (S1-PFGE)
and content (incompatibility groups by rep-PCR typing, hybridization
and sequencing).

Results: A positive synergism test was observed for 9 isolates
and 7 ESBL-producing human isolates were detected. All produced
b-lactamases with a pl of 5.4 and 7.3 to 8.2 and gave rise to positive
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amplicons for blaCTX-M groups and blaTEM being negative for blaSHV.
By sequencing, CTX-M-2 was detected in isolates from rectal swab of
hospitalized patients (n=4), CTX-M-59 (n=1) and CTX-M-9 (n=2)
in clinical specimens and TEM-1 was detected in all all (n=7). We
identified different clones among all ESBL-producing E. coli, which
were multidrug-resistant (MDR) and contained different plasmid types
(IncIl, IncA/C, IncFrepB, IncK, IncP and/or IncFIB). Among commu-
nity isolates, only 3 isolates from vegetables were MDR (ampicillin,
tetracycline, chloramphenicol, sulfametoxazol, streptomycin), though
non ESBL-producers, and one isolate carried a 1000 bp (aadAl) in-
tegron. Interestingly, these isolates also harboured several plasmid types
(Incl1, IncFrepB, IncK, IncFlls, IncY, Inc FIA and/or IncFIB), providing
genetic platforms for acquisition of diferent antibiotic resistance genes.
Conclusion: Our results corroborate the previously reported prevalence
of CTX-M group 2 in ESBL-producing E. coli isolates from the hospital
environment (colonization and infection) in Brazil. Furthermore, we
found a diversity of plasmids that might act as substracts for the
acquisition and transfer of antibiotic resistance genes and elements.

P713| High rates of intestinal colonization with extended-spectrum
p-lactamase-producing Enterobacteriaceae in patients at a
tertiary-care hospital in Israel

M. Gazin*, J. Vervoort, M. Kazma, C. Lammens, R. Lameir, Y. Carmeli,
H. Goossens, S. Malhotra-Kumar (Antwerp, BE; Tel-Aviv, IL)

Objectives: Nosocomial infections caused by extended-spectrum
B-lactamase producing Enterobacteriaceac (ESBL-En) are increasing
worldwide. The influx of these bacteria into hospitals has major
implications for infection-control. We studied the prevalence and
molecular epidemiology of ESBL-En isolated from stool samples of
hospitalized patients at the Tel-Aviv Sourasky Medical Center, Israel.
Methods: Stool samples (n=121) were screened for presence of ESBL-
En on the BLSE bi-plate (MacConkey/Drigalski agar supplemented with
ceftazidime and cefotaxime, respectively). Isolates growing on BLSE
agar were purified and phenotypic presence of ESBLs confirmed by
the double disc synergy test (DDST; cefotaxime, ceftazidime, cefepime,
and amoxicillin/clavulanate). Isolates were identified by conventional
and semi-automated (Api20NE/E, bioMérieux) biochemical testing.
B-lactamase genes (blaTEM, blaSHV and blaCTX-M) were detected
by consensus PCRs. blaCTX-M amplicons were typed by bidirectional
sequencing.

Results: Forty-three (35.5%) stool samples showed presence of ESBL-
En. CTX-M, TEM, and SHV genes were found in 38 (88.4%), 30
(69.8%), and 13 (30.2%) stool samples, respectively. Upto 4 different
ESBL-En species could be recovered from a single stool sample. One, 2,
3, and 4 different ESBL-En species were recovered from 27, 12, 2, and 2
stool samples, respectively. Of the 63 ESBL-En isolates studied, majority
were E. coli (n=20, 31.7%) Klebsiella pneumoniae (n=17, 27.0%), and
Enterobacter cloacae (n=7, 11.1%). CTX-M genes were present either
alone or in combination with another bla gene in 51 (81.0%) of the 63
ESBL-En analyzed. Of the 51 CTX-M genes, 35 (68.6%) were identified
as CTX-M group 1 (CTX-M 15/28/3), 5 (9.8%) as CTX-M group 2
(CTX-M 2/20), 3 (5.9%) as CTX-M group 9 (CTX-M14/21/17/27), and
1 (2.0%) as CTX-M group 25 (CTX-M 25/26), while 7 (13.7%) genes
could not be assigned to any CTX-M group.

Conclusions: Our results show that CTX-M group 1 enzymes are the
predominant ESBL type present in commensal ESBL-En in Israel. The
high rates of intestinal colonization with ESBL-En in Israeli patients
underscore the importance of screening for ESBL-En carriage on
hospital admission.

P714| Identification and dissemination of f-lactamases in
Gram-negative enteric bacteria in Nigerian hospitals

D.O. Ogbolu*, M.A. Webber (Ogbomosho, NG)
Objective: (-lactamases are the predominant cause of resistance to

f3-lactam antibiotics in Gram negative bacteria and are a major cause of
nosocomial infections associated with high mortality all over the world
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particularly in developing countries. This study however investigated the
dissemination of different $-lactamases in Gram negative enteric bacteria
isolated from clinical specimens of patients attending tertiary hospitals
in Nigeria.

Methods: One hundred and thirty-four Gram-negative enteric bacilli (of
13 species) were analysed for antimicrobial susceptibility, phenotypic
and genotypic detection of various [3-lactamases and analysis of plasmids
carrying Extended Spectrum (-lactamase (ESBL) enzymes.

Results: Of the 134 isolates, 111 (82.8%) were found to be B-lactamase
positive while 28 (20.9%) were found to carry an ESBL. PCR revealed
that TEM was present in 109 of 134 isolates (81.3%), SHV in 33
(24.6%), OXA in 15 (11.2%) and CTX-M in 25 isolates (18.7%), while
all the genes were present in 6 (4.5%) of the isolates. AmpC enzymes
were present in 29 of 44 ESBL producing isolates (65.9%). Multiplex
PCR showed that 6 isolates were positive for ampC and these genes
were only found in isolates with CTX-M genes. Sequencing identified
these genes as ACT-1, DHA-1 and CMY-2. Of 13 representative
plasmids investigated 9 (69.2%) were self transferable when selected
by a B-lactam and the plasmids once transferred coded for B-lactam
resistance. Restriction enzymes revealed transformants all carried an
identical plasmid of approximately108 kb (Inc F).

Conclusion: There is diversity of $-lactamases genes in Gram-negative
enteric bacilli; TEM, SHV, OXA, CTX-M-1(15), CTX-M-1(3) and
AmpC types; ACT-1, DHA-1 and CMY-2. These genes are disseminated
by a dominant conjugative plasmid.

P715| Diversity of p-lactamase families in Enterobacteriaceae
isolates of Portuguese healthcare facilities

D. Jones-Dias, V. Manageiro, D. Louro, E. Ferreira, M. Cani¢a™ for
the ARSIP (Antimicrobial Resistance Surveillance Program in Portugal)

Objectives: (-lactamases are one of the most important mechanisms
of resistance in Gram negative bacteria. We aimed to investigate
B-lactamase producing-Enterobacteriaceae recovered from health care
facilities in Portugal, to evaluate how the use of f-lactams is
compromised in Portugal, due to this resistance mechanism.

Methods: A total of 125 strains of Enterobacteriaceae were characterized
as ESBL producers over a 4 year period (2004 to 2008) in 12 health
care facilities and tested for susceptibility to 32 antibiotics. Detection
of TEM, SHV, OXA, CTX-M, GES and AmpC encoding genes was
carried out by PCR. All positive isolates for CTX-M, GES and AmpC
enzymes were submitted to gene sequencing. TEM and SHV encoding
genes were identified when CTX-M was negative. Isoelectric focusing
was performed to determine the expression and pl of chromossomal
AmpC (-lactamases.

Results: A total of 118 isolates were non-susceptible to cefotaxime,
ceftriaxone, ceftazidime, cefpodoxime and cefixime; 120 isolates were
non-susceptible to aztreonam and 27 to cefoxitine. Regarding carbapen-
ems, only one isolate revealed to be non-susceptible to imipenem. Only
19 isolates presented susceptibility to amoxicillin/clavulanic acid and
41 to piperacillin/tazobactam combinations. A total of 103 isolates were
multidrug resistant. Although all the isolates presented ESBL phenotype,
this was confirmed only in 109 of them. Indeed, molecular methods
identified 99 strains possessing bla-CTX-M (blaCTX-M-1, blaCTX-
M-9, blaCTX-M-14, blaCTX-M-15 and blaCTX-M-32 genes), 5 strains
possessing bla-SHV-12, 5 with bla-TEM (blaTEM-10, blaTEM-24 and
blaTEM-52) and one with blaGES-1 gene, all encoding ESBL enzymes;
additionally, we also found 9 strains with hyperproduced penicillinases
like SHV-28, SHV-1 and TEM-1, probably responsible for false positive
ESBL phenotypes. The IEF method revealed that 11 strains possessed a
chromossomal AmpC enzyme and we also detected 2 plasmid-mediated
AmpC enzymes (DHA-1 and CMY-2). Overall, CTX-M-15 (3-lactamases
were predominant and detected in multiple hospital wards, distinct
hospitals and various regions of the country.

Conclusion: In conclusion, the frequent co-production of two or more
{-lactamases, the diversity of the enzymes identified and the high level
of resistance to extended spectrum cephalosporins detected suggests real
threat and the need to take action.
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P716| Five-year trends in the prevalence and types of ESBLs and
antimicrobial susceptibility of ESBL-producing nosocomial
strains of Enterobacteriaceae in Russia

M. Sukhorukova, V. Kozyreva, N. Ivanchik, M. Edelstein, R. Kozlov*

on behalf of the ROSNET Study Group

Objectives: To determine the trends in prevalence of ESBLs of
different types and antimicrobial susceptibility of ESBL-producing
Enterobacteriaceae in Russian hospitals over the period of 2002—-2007.
Materials and Methods: A total of 1,373 and 1,035 non-duplicate
nosocomial isolates of Enterobacteriaceae were collected, respectively,
from 31 and 36 hospitals of various geographic regions of Russia in
2002-2004 and 2006-2007. Antibiotic susceptibilities were determined
by agar dilution method and interpreted according to EUCAST clinical
breakpoints. All isolates were screened for ESBL-production using MIC
and disk synergy tests with cefotaxime, ceftazidime, cefepime and
clavulanate. Isolates with ESBL phenotype were tested for class A ESBL
genes using three real-time PCR assays: one for detection of CTX-M-1,
-2, -8 and -9/25 cluster enzymes, and the other two targeting ESBL
mutations in the genes for TEM (E104K, R164C/H/S, A237T, G238S,
E240K) and SHV (D179A/N/G, G238A/S, E240K) (3-lactamases. ESBL
genes from 100 selected isolates were characterised by sequencing.
Results: Between 2002-2004 and 2006—2007, the prevalence of ESBLs
in nosocomial Enterobacteriaceae increased from 52.3% to 69.3%; from
81.2% to 90.0% in K. pneumoniae; and from 49.2% to 67.4% in E. coli.
The species distribution of ESBL producers remained fairly constant
with K. pneumoniae and E. coli being predominant species: 47.5%-
46.3% and 26.6%-28.6%, respectively. The changes in frequency of
ESBL groups were: 41.7% to 60.2% for CTX-M-1-cluster (mainly CTX-
M-15 and -3); 18.4% to 14.1% for SHVs (mainly SHV-12 and -2); 2.6%
t03.6% for CTX-M-9 cluster (CTX-M-14); 0.4% to 0.2% for CTX-M-2
cluster (CTX-M-5); and 0.1% to 0.1% for TEMs (TEM-29 and -143).
The resistance rates of ESBL producers in two study periods were,
correspondingly: 87.6% and 85.2% to amoxicillin—clavulanate, 40.4%
and 32.8% to piperacillin-tazabactam, 4.3% and 6.7% to ertapenem,
0.0% and 0.0% to imipenem and meropenem, 39.1% and 44.4%
to amikacin, 89.0% and 84.7% to gentamicin, 54.8% and 73.6% to
ciprofloxacin, 73.1% and 66.0% to co-trimoxazole.

Conclusions: To our knowledge, this study documents one of the
highest rates of ESBL production reported in national surveillance
studies that increased significantly between 2002—-2004 and 2006-2007.
The dominance of CTX-M-1 cluster ESBLs, the increase in resistance
to ciprofloxacin and consistency of carbapenem activity against ESBL
producers are the main trends identified in this study.

P717| Clonal spread of CTX-M producing Klebsiella pneumoniae
in a Croatian hospital

M. Vranic-Ladavac*, N. Beader, Z. Bosnjak, N. Barisic, S. Kalenic,
B. Bedenic (Pula, Zagreb, HR)

Objectives: Study was conducted to analyze the presence of extended-
spectrum (-lactamase (ESBL)-producing Klebsiella pneumoniae asso-
ciated with nosocomial outbreak at Croatian Hospital Pula. During
2007, 162 K. pneumoniae isolates with reduced susceptibility to third
generation cephalosporins were collected from hospital. Sixty of these
strains were chosen for further analysis.

Methods: Double-disk synergy test was used to detect ESBLs.
Minimum inhibitory concentrations (MICs) were determined by broth
microdilution method according to CLSI. The transferability of
ceftazidime resistance was tested by conjugation (broth mating method).
PCR was used to detect alleles encoding ESBL enzymes. The genotypes
of the strains were compared by analysis of banding patterns generated
by pulsed-field gel electrophoresis (PFGE) of Xba I-digested genomic
DNA.

Results: ESBLs were found by DDST in all isolates. All strains
were resistant to cefuroxime, ceftazidime, cefotaxime, ceftriaxone,
aztreonam, piperacillin/tazobactam and ciprofloxacin. There was variable
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susceptibility/resistance to cefepime and gentamicin. No resistance to
ceftazidime/clavulanate and carbapenems was observed. Only six strains
transferred resistant to E. coli recipient strain with low frequency.
Resistance to tetracycline was cotransfered to recipient strain alongside
with cefotaxime resistance from six strains and to sulphametoxazole
from four strains. Resistance to cefoxitin and ciprofloxacin was not
transferable.

All isolates yielded an amplicon of 545 bp with consensus MA primers.
Multiplex PCR was positive for group 1 of CTX-M [-lactamases.
Sequencing of selected amplicons revealed the presence of blaCTX-
15/28 with coding regions containing identical nucleotide sequences.
Our isolates contained ISEcpl insertion sequence located upstream of the
blaCTX-M-15 gene, which has been recently demonstrated to mobilize
3’adjacent genes to transfer between DNA replicons.

Conclusion: The results of this work provided insights into the molecular
epidemiology of the spread of ESBLs in Klebsiella pneumoniae involved
in an outbreak at Croatian Hospital. The hospital antibiotic policy
results in ceftriaxone being most heavily prescribed third generation
cephalosporin which might be expected to select for cefotaximases such
as CTX-M-15.

The spread of CTX-M producing Enterobacteriaceae in Croatia may
indicate difficulty in controlling this emerging resistance determinance
whatever the antibiotic policy is.

P718| Increase of extended-spectrum p-lactamase-producing
Escherichia coli in the Tyrol — a matter of clonality?

L. Bruder*, K. Grif, D. Orth, C. Lass-Florl, R. Wiirzner (Innsbruck, AT)

Introduction: f-lactamases represent a major defence mechanism
of Gram-negative bacteria against [-lactamase antibiotics. With the
development of [-lactamase resistant antibiotics bacteria developed
new mechanisms to overcome these new agents and responded with
the production of extended-spectrum [(-lactamases (ESBLs). ESBL
producing E. coli are increasing dramatically nowadays and have become
a public health concern due to limited antibiotic options.

The aim of our study was to characterize ESBL producing E. coli in
the Tyrol by investigating clonality via two different molecular typing
methods and by determining the (3-lactamase profile.

Methods: One hundred twenty two ESBL producing E. coli, mostly
from urine samples (n=97), from patients of the University hospital
Innsbruck (n=60), district hospitals (n=20) and practitioners (n=41)
in the Tyrol (Austria) were collected from January to April 2009.
Molecular comparison of the ESBL producing E. coli strains was done
by repetitive PCR method (repPCR) (DiversiLab™) and Pulsed-Field
Gel-Electrophoresis (PFGE). Serotyping of representative strains was
performed according to the method of @rskov & @rskov. Characterisation
of B-lactamases was done by microarray analysis (Identibac®).
Results: Among 121 ESBL producing strains repPCR revealed one
main clone comprising 99 isolates, twenty-two isolates showed different
band patterns. PFGE corroborated these finding, but was even more
discriminatory and could distinguish within the main clone, consisting
of 90 of the 99 repPCR main clone isolates, between two subclones
with subclone I consisting of 37 isolates and subclone II of 53 isolates.
Serotyping of representative strains of both subclones showed, that
they all belonged to the serotype O25:H4. Data of microarray revealed
different combinations of f3-lactamases in ESBL producing strains of
the main clone with TEM and CTX-M-type [-lactamases being most
prevalent.

Conclusion: ESBL producing E. coli in patients from hospitals and
outpatients in the Tyrol show clonal distribution. Thus transmission of
the same ESBL producing strain among patients might be the reason for
the dramatic increase in this region in recent time.



S180

P719| Variability and stability of bacteriologic and molecular traits
within Escherichia coli isolates of clone ST131

O. Boulet, L. Landraud, E. Frapy, V. Leflon-Guibout, E. Marcon,
X. Nassif, M. Nicolas-Chanoine* (Clichy, Nice, Paris, FR)

Objective: E. coli phylogenetic group B2 clone ST131 producing CTX-
M-15 has been reported worldwide. However, isolates non extended-
spectrum (-lactamase (ESBL) producers have also been identified
recently. The purpose of this study was to compare different bacteriologic
and molecular traits in CTX-M-15- and non ESBL-producing isolates of
clone ST131.

Methods: Fifteen isolates [3 CTX-M-15 producers from the international
collection (IC) previously published, 7 from stools (S) of healthy subjects
and 5 from bacteremia (B)] were studied. Antibiotic susceptibility
[amoxicillin (AMX), nalidixic acid (NAL), cotrimoxazole (SXT) and
fosfomycin (FOS)] was determined by the agar diffusion method.
[-lactamase content and mutations in gyrA and parC were determined
by PCR and sequencing. Biofilm production was quantified by crystal
violet assay. Virulence factor (VF) genes were identified by PCR and
the presence of 2289 sequences issued from the flexible gene pool of 2
UPEC reference strains, strain RS218 and strain K2 were analyzed by
macroarray.

Results: Of the 15 isolates, 1 (S) was susceptible to AMX, 5 (3 S,
2 B) to NAL, 10 (2 IC, 6 S, 2 B) to SXT and all but one (IC) to
FOS. Five isolates (3 IC, 2 B) had CTX-M-15 with the chromosomal
cephalosporinase hyper-production in 1 case. Eight (5 S, 3 B) isolates
had TEM-1 and 1 (S) OXA-1. NAL resistance was related to GyrA
substitutions S82L-D87N alone in 3 S isolates and associated with ParC
substitutions S80I-E84V in 7 isolates (3 IC, 1 S, 3 B). Rate of biofilm
production varied from 0.02 to 2.2. All isolates but one (B) had no
adhesin coded by pap genes and no hemolysin gene but all had fimH and
2 siderophore related genes. Macroarray confirmed the small number of
VF in all isolates (about 33% of the 204 VF sequences tested) whereas it
showed a higher proportion of the other sequences tested (more than 50%
of the structure proteins, IS/transposases, and metabolic enzymes tested).
Conclusions: Isolates of clone ST131 show variable bacteriologic traits
such as antibiotic susceptibility, 3-lactamase content, biofilm production.
Inversely, their genetic background evaluated on more than 2200 gene
sequences shows a certain stability. A noticeable common trait of these
isolates is the small number of VF genes in comparison with strains of
group B2 and the absence of pap and cnfl genes in the great majority
of them.

P720| Phenotypic and genotypic analysis of a novel ESBL
phenotype (cefepimase)

E Boyle*, D. Morris, S. Kariuki, G. Revathi, G. Healey, M. Cormican
(Galway, IE; Kenya, KE)

Objectives: We have reported a novel ESBL phenotype (cefepimase)
characterised by greater resistance to cefepime (FEP) than to cefotaxime
with significant inhibition by clavulanic acid (CA). This phenotype
was observed in 19 isolates of S. Typhimurium — 17 from patients in
Kenya, 1 from an Irish patient and 1 from a patient from Malawi. The
isolates have [3-lactamases with isoelectric points (pI’s) of 5.2 and 7.2.
BlaTEM-1, blaOXA-1 and ISCR1 were identified on an IncHI2/ IncW
multi replicon 39kb plasmid (pFEP39) present in all isolates. All isolates
harboured a c. 2kb Class 1 integron (C11I). Transfer of the phenotype by
electroporation of plasmid pFEP39 to S. Dublin was achieved.
Methods: Shot gun cloning of BamH1/ Xbal digested 39kb plasmid
(pFEP39) into the corresponding sites of pBK-CMV was carried out
and transformed into ToplO cells selected on FEP containing agar.
Sequencing of a c. 5kb insert from recombinant plasmid (pFEP39-1dr)
was performed using T3 and T7 primers which flanked the multiple
cloning site of the pPBK-CMV expression vector, which was carried
out on an ABI 3730 capillary sequencer by Sequiserve, Vaterstetten,
Germany.

Results: Shotgun cloning resulted in a c.5kb insert (pFEP39-1dr)
conferring resistance to cefepime (MIC 16pg/ml) with significant
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inhibition by CA (MIC 0.38 ug/ml) compared to a FEP MIC
of <0.25ug/ml for native ToplO cells. Sequencing results identi-
fied a Pant/Pc (TGGACA17TAAGCT, —35/-10 sequence), promoter
combination directly upstream of blaOXA-1 in the c. 5kb insert,
downstream of which there was an activated P2 promoter combination
(TTGTTA17TACAGT —35/-10 sequence) due to the presence of a
‘GGG’ triplet immediately upstream of the —10 signal within the 17
nucleotide spacer region. No other (3-lactamases identified in the insert.
Conclusions: OXA-1 is reported as having capacity to hydrolyse
cefepime but is not inhibitable by clavulanic acid. However the
“cefepimase” phenotype inhibited by clavulanic acid is transferred with
a plasmid construct in which blaOXA-1 (with the hybrid Pant/c/P2
promoter immediately upstream) is the only [3-lactamase gene present.
This promoter combination has been shown to dramatically increase
expression of the proximal gene in the cassette.

P721| Mutational changes in different CTX-M B-lactamases able
to confer resistance to amoxicillin—clavulanate combination

A. Ripoll*, M. Rodriguez-Dominguez, A. Novais, M.C. Turrientes,
E Baquero, R. Canton, J.C. Galan (Madrid, ES)

Objectives: The aim of this work is to test the possibility of emergence
of mutational resistance to amoxicillin—clavulanate (AMC) combination
in CTX-M f-lactamases in an in vitro evolution assay using an
Eschericha coli hypermutable strain carrying different blaCTX-M genes
and challenged by increasing AMC concentrations.

Methods: Six different blaCTX-M genes (blaCTX-M-1; -2; -3; -9;
-10; and -14) representing the three more frequent groups of CTX-M
(CTX-M-1; CTX-M-2; and CTX-M-9) were cloned in the same plasmid
vector (pBG18) and expressed in a non-mutator strain (MI11443, ampC
defective) and its isogenic strong-mutator derivative GB20 (MI1443
mutS::Tn10). GB20 carrying the different blaCTX-M genes, was
submitted to increasing concentrations of amoxicillin (1-128 mg/L) and
a fixed concentration of clavulanate (2mg/L) in 12 replicate cultures.
Then, cultures growing at 128/2 were exposed to growing concentrations
of clavulanate (128/2 to 128/64). Plasmid pools from 53 independent
cultures at different AMC concentrations (128/64, 128/8 and 64/2 mg/1)
were extracted, transformed into MI1443 using as selector agent 2x the
original MIC to AMC. Finally 158 clones were selected, retransformed
and sequenced. MIC for AMC, ampicillin, cefuroxime, cefotaxime,
ceftazidime, cefepime and imipenem were determined for each wild-
type [3-lactamase and their derivative mutants according CLSI guideline.
Results: Three types of AMC-resistant mutants were obtained: i) at
128/64 mg/L a single S130G change was only found in CTX-M-1; ii) at
128/8 mg/L S130G and K234R changes were detected as single changes
in CTX-M-1 and CTX-M-9 groups; iii) at 64/2 mg/L three independent
mutants were detected, containing S130G and S237G in CTX-M-1 group
or S130G and K234R in CTX-M-9 group. For each CTX-M group, two
independent mutants were obtained, except in CTX-M-2, that not yielded
any AMC-resistant mutant in this assay. S130G mutation increased 8—32
times the MIC to AMC and was detected in 88% of all AMC-resistant
mutants. This mutation drastically decreased cephalosporin resistance.
K234R and S237G mutations conferred increased to 4x MIC to AMC,
although S237G change not affect to activity against cephalosporins.
Conclusion: Reduced susceptibility to AMC is shown to be caused by
S130G, S237G, and K234R mutations in CTX-M f-lactamases. CTX-
M-1 group might be prone to produce AMC-resistant variants than other
groups.

P722| Characterization of the new inhibitor-resistant SHV-107
B-lactamase in a clinical isolate of Klebsiella pneumoniae

V. Manageiro®, L. Albuquerque, M. Cani¢a (Lisbon, Coimbra, PT)

Objectives: -lactamase inhibition is used as clinically strategy to fight
the problem of (-lactam resistance. However, more than 30 inhibitor
resistant (IR) f-lactamases from TEM and SHV families have been
detected so far. In this study we performed a phenotypic, molecular,
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and biochemical characterization of the IR SHV-107 carrying the amino
acid substitution Thr235Ala.

Methods: K. pneumoniae INSRA6884 was isolated from sputum of a
92 years old female in an internal medicine service of a Portuguese
hospital, in 2006. Antimicrobial susceptibility was determined by
an agar dilution method. B-lactamase encoding genes were screened
by PCR and identified, using specific primers. Transformant E. coli
BL21 (DE3) harbouring the recombinant SHV-encoding plasmid was
obtained by electroporation. SHV-107 was extracted and purified by ion
exchange and gel filtration. The kinetic constants were obtained by a
computerized microacidimetric method. Isoelectric point was estimated
by isoelectrofocusing.

Results: The clinical K. pneumoniae strain exhibited non-susceptibility
to all penicillins tested (MICs of 64 to >2048 ug/ml). The MICs of
penicillins were weakly reduced by clavulanic acid (from 2048 to 512
ug/ml), while tazobactam totally restored the piperacillin susceptibility.
Molecular characterisation identified a blaGES-7 gene, and the new
blaSHV-107, which sequence presented, according to Ambler numbering,
the amino acid substitutions L35Q and T235A, in relation with
SHV-1. The E. coli BL21 (pBK-SHV-107) transformant, producing a
f-lactamase with a pl of 7.6, exhibited a (3-lactam resistance phenotype
similar to that of the clinical strain with respect to penicillins and
amoxicillin/clavulanic acid combination. The kinetic parameters of
the purified SHV-107 enzyme revealed strong affinity to penicillins.
However, catalytic efficiency for these antibiotics was lower for SHV-107
than for SHV-1. No hydrolysis was detected against extended-spectrum
cephalosporins. The IC50 for SHV-107 was 1.53 uM for clavulanic acid,
9-fold higher than for SHV-1 (0.17 uM).

Conclusion: In this study we characterized a clinical K. pneumoniae
strain co-expressing two f-lactamases: ESBL GES-7 and the new IR
SHV-107. As evaluated by the kinetic data of SHV-107 f3-lactamase,
T235A mutation in SHV enzymes not only is responsible for the loss
of the cephalosporinase activity, but is also important to the interaction
with the (-lactamase inhibitors.

P723| PER-6, an expanded-spectrum f-lactamase from Aeromonas
allosaccharophila

L. Poirel*, D. Girlich, P Nordmann (Le Kremlin Bicetre, FR)

Objectives: Screening for potential expanded-spectrum f-lactamase
(ESBL)-producing bacteria in aquatic environments.

Methods: Water samples (n=3) were recovered in January 2009 from
the Seine river, Paris, France, filtrated, resuspended in sterile water and
then plated onto MacConkey agar plates containing ceftazidime (2 ug/
ml). Isolates were identified by the API 32GN system and by sequencing
the 16S rDNA genes. Cloning was performed by partial digestion of
total DNA, followed by ligation into plasmid pBKCMYV and expression
into E. coli DH10B. Biochemical characterization was performed by UV
spectrophotometry.

Results: Aeromonas allosaccharophila isolate AL-1, resistant to broad-
spectrum cephalosporins but susceptible to cefoxitin and moxalactam,
was recovered. A typical synergy image between discs containing
clavulanic acid and ceftazidime suggested the production of an
ESBL. Cloning and sequencing identified blaPER-6 encoding a novel
ESBL, that was chromosomally-located. No integron nor transposon
was identified in the close vicinity of the blaPER-6 gene. PER-6
possessed 86% and 92% amino acid identity with PER-1 and PER-2,
respectively, known to be widespread among clinically-relevant Gram
negative isolates (P aeruginosa, A. baumannii...). PER-6 possessed
hydrolytic properties of an ESBL, together with the ability to hydrolyse
carbapenems (imipenem, meropenem, and ertapenem) slightly, whereas
PER-1 and PER-2 did not. The identification downstream of both
blaPER-6 and blaPER-1 genes of similar glutathion S-transferase
encoding genes suggests a common ancestor origin for these two ESBL
genes.

Conclusion: This study emphasises the spread of PER-type ESBLs in
Aeromonas species. In addition, it indicates that a PER-type f3-lactamase,
through some specific amino acid substitutions, may possess a weak
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ability to hydrolyse carbapenems. Finally, the recent identification of
PER-1 in Aeromonas media from a Swiss alpine lake together with that
of PER-6 in A. allosaccharophila from the Seine river here underlines
the spread of these PER-type determinants in the environment on the
European continent, with a reservoir being likely a waterborne bacterial
species.

P724| Detection of ESBL presence in carbapenem-resistant
K. pneumoniae strains in the clinical laboratory

H. Moraitou*, 1. Galani, M. Makarona, A. Mavrommati, P Tsarpali,
P, Grillas, N. Soufla, A. Georgousi, V. Spyropoulos, S. Kanavaki
(Athens, GR)

Objectives: The aim of this study was to evaluate phenotypical
methods of detection of ESBL presence in carbapenemase-producing
K. pneumoniae isolates.

Materials and Methods: A total of 27 multidrug resistant K. pneu-
moniae strains were collected from January to September 2009, from
various units of our Hospital. All isolates had a resistance phenotype
compatible with carbapenemase production. Susceptibility testing was
performed by Kirby Bauer, E-test and Vitek2 automated system, accord-
ing to CLSI guidelines. All strains were further tested phenotypically
for the production of metallo lactamase by imipenem/EDTA test
and KPC by boronic acid/imipenem disc test. ESBL production was
tested both by DDST (ceftazidime-CAZ, cefotaxime-CTX, aztreonam-
ATM, ceftriaxone-CRO at 20mm distance from a disk containing
amoxicillin/clavulanate) and CLSI ESBL confirmatory test using both
clavulanic acid (CA) and boronic acid (BA). The latter was performed
by placing disks containing CAZ with or without CA, with the addition
of a final amount of 400 micrograms BA on each disk. The test was
considered positive when an increase in inhibitory zone around CAZ/CA
disk was 5 mm or greater than CAZ alone. All strains were subjected to
PCR for the detection of blaVIM, blaKPC and SHV-type genes.
Results: Molecular methods proved that 3/27 strains (11.1%) harbored
blaVIM, 24/27 blaKPC (88.9%). SHV-type ESBLs were detected in all
isolates.

DDST was positive in all 3 VIM(+) strains (specificity and sensitivity
100%), and in 6/24 (25.0%) of KPC(+) strains. The CLSI ESBL
confirmatory test with CA and BA was negative in VIM(+) strains and
positive in 23/24 KPC(+) strains (95.8%). As all K. pneumoniae harbored
ESBLs, no false positive results were detected by phenotypic methods.
Conclusions: Phenotypical methods of detection of resistance mech-
anisms are of great importance in a routine clinical microbiology
laboratory, where no molecular confirmation methods are any time
available. Our results show that in the case of multidrug resistant
K. pneumoniae isolates, both DDST and the CLSI ESBL confirmatory
test with CA and BA can safely detect ESBL production. These tests are
both included in our routine methodology, together with imipenem/EDTA
test and imipenem/BA test, in order to rapidly identify resistance
mechanisms and evaluate epidemiology of resistance in our Hospital.

P725| Molecular detection of SHV and AmpC (CITM, FOX)-type
B-lactamase in clinical isolates of Escherichia coli

A. Sabbaghi*, J. Fallah Mehrabadi, H. Molla agha Mirzaei, F Fard
Saneei, M.M. Soltan Dallal (Zanjan, Tehran, IR)

Objective: Co-production of extended spectrum b-lactamase (ESBLs)
and AmpC enzymes has been detected as one of the most important
mechanism of resistance to b-lactam antibiotics among some pathogens
especially E. coli. In recent years, the prevalence of b-lactamase producer
organisms is increased and it led to a problem for diagnosis via Disk
diffusion method. On the other hand, SHV, CITM and FOX genes have
several subfamilies, and designing universal primers could be valuable
to detect all of them. Therefore, the aim of this study was to detection of
SHV and AmpC (CITM, FOX)-type b-lactamase genes by using specific
primers through PCR.
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Materials and Methods: More than 500 clinical samples were collected
from hospitals of Tehran and 265 E. coli isolates were detected by
standard biochemical tests such as IMVIC. Subsequently, these isolates
were screened for -lactamase production by Disk diffusion method and
confirmatory test (Combined Disk). Resistant isolates was evaluated for
molecular assessing with PCR.

Results: In Disk Agar Diffusion test, 128 (64%) E. coli isolates which
resistant to ceftazidime and cefotaxim were selected and followed by
Combined Disk (ceftazidime, cefotaxim and clavulanic acid) assay.
In Combined Disk, among 128 screened isolates, 115(89.8%) and 13
(10.2%) isolates were as ESBLs and AmpC producers, respectively. PCR
was performed on all 128 resistant isolates and results were showed
among 115 and 13 isolates, 7 (6.1%) and 13 (100%) to have bla SHV
and bla CITM, respectively. Fox Gene was not detected in any samples.
Conclusion: According to the recommendation of the Clinical and
Laboratory Standards Institute (CLSI), isolates which showed negative
confirmatory test are potentially producer of AmpC. This survey
improved CLSI recommendation because among 13 AmpC producer
isolates, the result of CITM PCR was 100% positive. SHV gene was
detected in just 6.1% of isolates and others P-lactamase genes may be
have a role in b-lactam antibiotics along with other isolates.

AmpC B-lactamases and carbapenemases in
Enterobacteriaceae

P726| Inhibitor-based methods using boronic acid compounds for
detection of AmpC f-lactamases and extended-spectrum
p-lactamases-producing Escherichia coli and Klebsiella spp.

N. Yilmaz*, N. Agus, E. Bozcal, O. Oner, A. Uzel (Izmir, TR)

Objectives: The increasing prevalence of extended-spectrum f-lactam-
ase (ESBL) and plasmid-mediated AmpC (pAmpC) enzyme is of clinical
concern. Methods for the identification of strains that produce ESBL
have been developed and applied for routine use, but no practical
methods for identification of pAmpC f3-lactamases producers have been
established to date. It has been stated that the AmpC (-lactamases when
present along with ESBL can mask the phenotype of the latter. We
evaluated highly sensitive methods using boronic acid (BA), an AmpC
enzyme inhibitor, to detect ESBL and p-AmpC production

Material and Methods: A total of 273 clinical isolates of
Klebsiella spp. (n: 82) and Escherichia coli (n:191) were analyzed.
Antibiotic susceptibility testing was performed by the Kirby-Bauer
method according to CLSI protocols. An organism demonstrating a zone
diameter around the cefoxitin (FOX), and/or ceftazidime (CAZ), and/or
cefotaxime (CTX) disk containing with BA >5mm than containing
alone these disks were considered an AmpC producer (BA test). The
CLSI confirmatory method using CAZ and CTX disks with and without
clavulanic acid (CLA) was also carried out. Similar to the CLSI
confirmatory test, an organism exhibiting >5mm zone size increase
around the CAZ-CLA or CTX-CLA disk combination with BA compared
to the CAZ or CTX disk alone was considered positive for ESBL
production (CLSI confirmatory test with BA).

Results: A total of 102 isolates harbored only ESBLs, 112 harbored both
ESBLs and pAmpC, and 17 harbored only pAmpC enzyme. Sixty-six
of the 127 FOX resistant clinical isolates yielded positive AmpC by BA
test. The majority of AmpC isolates co-produced (84%) ESBL enzyme.
The CLSI confirmatory test detected 215 (78%) ESBL-positive isolates.
In the test with both CLA and BA detected 228 ESBL-positive (83%)
isolates. In this test population 11 (65%), 10 (59%), and 12 (70%) AmpC
producing clinical isolates were susceptible by routine testing to CAZ,
CTX and cefepime, respectively.

Conclusion: The exact detection of ESBLs and pAmpC in isolates
is important for both treatment and epidemiology. The BA disk test
accurately detects the isolates that harbor both AmpCs and ESBLs.
In particular, the method allowed detection of an ESBL even when
potentially masked by a pAmpC.
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P727| Prevalence and molecular characterization of plasmid-
mediated AmpC B-lactamases among clinical isolates of Es-
cherichia coli and Klebsiella spp. in Rhone-Alpes area, France

Z. Driche, H. Salord, A. Carricajo, M. Perouse de Montclos, O. Raulin,
C. Roure-Sobas, F Laurent, S. Tigaud* (Lyon, Saint Etienne, FR)

Objectives: The aim of this study was i) to investigate the prevalence of
plasmid-mediated AmpC p-lactamase in E. coli and Klebsiella spp from
five different hospitals in Rhone-Alpes area, France, ii) to determine
which types of plasmid-mediated AmpC-f-lactamases were harbored.
Methods: Between January Ist and May 31, 2009, a total of 3460
consecutive clinical isolates of E. coli and Klebsiella spp were screened
for resistance to cefoxitin (I or R) by phenotypic methods. A method
using a double diffusion test on cloxacillin plates was used to screen
isolates possibly harbouring the plasmid-mediated AmpC f-lactamase.
The plasmid-mediated resistance determinants in these isolates were
screened by multiplex PCR (CMY, DHA, MOX, EBC, FOX, ACC).
When positive, sequencing was performed to accurately identify the
genes.

Results: A total of 205 E. coli and 54 Klebsiella spp cefoxitin-R or
I isolates were initially included. Seventy-eight isolates were selected
by the cloxacillin methods and in 26 of those isolates (E. coli,
n=22; Klebsiella spp, n=4) a plasmid-mediated AmpC f3-lactamase was
detected by PCR (9.6%). In E. coli (n=22), we detected 20 CMY-2
or CMY-2 like AmpC f-lactamase, one ACT-6 and one DHA-1. In
Klebsiella spp (n=4), we detected were detected two DHA-1, one ACT-6
and one ACT-1.

Conclusion: Our study demonstrated the occurrence (0.75% prevalence)
of plasmid-mediated AmpC {-lactamases in E. coli and Klebsiella spp in
Rhone Alpes area. The CMY-2 AmpC f-lactamase types in E. coli are
the most prevalent and this may be the first evidence of a dissemination
of this threatening mechanism. On the contrary, Klebsiella genus seemed
to be more rare but more diverse. Hence, continuous surveillance of the
prevalence and evolution of emerging AmpC f3-lactamase is of major
concern.

P728| Multilocus sequence typing of DHA-1-producing Klebsiella
pneumoniae isolates in a Spanish hospital

K. Diestra*, E. Miro, C. Marti, D. Navarro, J. Cuquet, P Coll,
FE Navarro (Barcelona, ES)

Objective: Klebsiella pneumoniae is an important opportunistic
pathogen with the ability to spread rapidly and cause nosocomial
outbreaks. The objective of this study was to investigate the molecular
epidemiology of K. pneumoniae isolates with plasmid mediated AmpC
type cephalosporinase that were isolated in a Spanish hospital.
Methods: A total of 26 K. pneumoniae isolates with induced resistance
to extended spectrum cephalosporinase were cultured from patients
hospitalized in the Granollers Hospital (Barcelona, Spain), between June
2007 and January 2008. bla genes were characterized by multiplex PCR
and sequencing. Isolates were typed by pulsed-field gel electrophoresis
(PFGE) and multilocus sequence typing (MLST) according to the Institut
Pasteur scheme for K. pneumoniae. Only one isolate of each PFGE
pattern was selected for MLST.

Results: PCR and sequencing studies revealed that the bla gene encoding
the DHA-1 AmpC-like -lactamase was present in all 26 isolates. Three
of them had also the blaCTX-M-15 ESBL gene. The 26 isolates were
classified into 11 PFGE patterns and five clusters: one cluster with seven
isolates (A), one with four isolates (B) and three clusters with three
strains (C, E and J).

By MLST the clusters A, B, and C were classified to sequence type
ST17, cluster J (carrying both blaCTX-M-15 and blaDHA-1 genes) to
ST326 and cluster E to a novel ST. Others PFGE patterns corresponded
to ST13, ST37 and four others new STs (numbers pending from Institut
Pasteur MLST Database).

ST326 carrying a CTX-M-15 ESBL alone was previously found in two
different hospitals from Barcelona.
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Conclusion: This study reports the first detection and characterization of
ST for K. pneumoniae carrying blaDHA-1 gene in Spain. K. pneumoniae
ST326 seems to have acquired blaDHA-1, blaCTX-M-15 or both genes
in a limited period of time and geographical area.

P729| Plasmids carrying AmpC p-lactamases in Enterobacteriaceae
lacking inducible chromosomal ampC genes: findings from
a Spanish hospital, 1999-2007

C. Mata*, E. Miro, B. Mirelis, P Coll, . Navarro (Barcelona, ES)

Objective: This study aimed to determine the plasmid families involved
in the dissemination of ampC genes.

Methods: In a study conducted at a Spanish hospital from 1999 to 2007
we found a total of 117 Enterobacteriaceae with acquired ampC genes
among 27,119 isolates lacking inducible chromosomal ampC genes.
Plasmid analysis was carried out in the transconjugants, when possible,
or in the donors’ strains by PCR-based replicon typing, S1-PFGE
analysis and Southern hybridization. Plasmid sizes were calculated by
using Fingerprinting II Informatix™ software.

Results: Among the 117 isolates studied, 97 transconjugants were
obtained (83%). Southern hybridization analysis was only possible in
94 strains, and in 8 strains a chromosomal location was suggested.
The remaining 15 were unresolved, 3 of them being lysed. The 94
solved strains showed that ampC genes were located on large plasmids
of different sizes. The predominant plasmids present in the 78 strains
harbouring CMY-2 or CMY-2 plus an ESBL belonged to: A/C (33.3%:
plasmid sizes ranged from 150 to 170kb in 66.7% of cases), I1 (20.5%:
sizes from 82 to 100kb in 81.2%) and K/B (10.3%: from 81 to 86kb
in 81.2%). bla(CMY-2) gene was also found in multireplicon plasmids
(12.8%) and in one case in an IncF group (1.3%). However, all but one of
the plasmids associated with DHA-1 or DHA-1 plus ESBL belonged to
the L/M group. In most cases, L/M was the only replicon present (63.3%:
with plasmids ranging in size from 70 to 80kb in 55.5% of cases) or
forming multireplicon plasmids (20%). Genes codifying ACC-1, CMY-4
and CMY-27 were harboured by I1, IncF group or non-typeable plasmids
while a chromosomal location was suggested in CMY-25 and CMY-40
(Table 1).

Table 1. Plasmid families associated with ampC genes in Enterobacte-
riaceae lacking inducible chromosomal ampC genes:

Enzymes (No.) Replicons? Species (No.)
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present study corroborates that vectors involved in the mobilization of
ampC genes have a great ability to spread between species.

P730| Plasmid-mediated AmpC f-lactamases in Enterobacteriaceae
lacking inducible chromosomal ampC genes: prevalences at
a university hospital, Basel, Switzerland 2006-2009

H. Adler*, D. Hohler, E. Schultheiss, R. Frei (Basel, CH)

Objectives: Enterobacteriaceae producing plasmid-mediated AmpC
B-lactamases have emerged worldwide. However, European data on
prevalence and development over years are still rare. The aim of the
study was to determine the prevalence of plasmid-mediated AmpC
[-lactamases in clinical isolates of Enterobacteriaceae naturally lacking
an inducible chromosomal ampC gene (i.e. Klebsiella spp., Proteus
mirabilis, Salmonella enterica, Shigella spp. and E. coli).

Methods: Between January 2006 and August 31, 2009 a total of
10,777 consecutive, non repetitive clinical isolates of Enterobacteriaceae
were screened for ESBLs. Using CLSI procedures, at least 3 of the
following substances were tested: ceftazidime, cefpodoxime, aztreonam,
ceftriaxone or cefotaxime. In a second step, organisms naturally lacking
an inducible chromosomal ampC gene that were positive in the initial
screen assay were tested for resistance to cefoxitin. Cefoxitin resistant
isolates were considered suspicious for possessing a plasmid-mediated
AmpC f-lactamase. They were subsequently tested by ampC multiplex
PCR (Perez-Perez and Hanson, 2002, J Clin Microbiol 40:2153—62) and
the amplicons were sequenced.

Results: In the years 2006, 2007, 2008 and in the first 8 months of
2009, prevalences of plasmid-mediated AmpC (3-lactamases were 0.17%,
0.18%, 0.24% and 0.23%, respectively. Results are shown in table 1.
Molecular types were as follows: 4 CMY-2 in 2006, 4 CMY-2 and 1
DHA-1 in 2007, 4 CMY-2 and 3 DHA-1 in 2008, 3 CMY-2, 2 DHA-1
and one ACC-1 in 2009.

Conclusion: The prevalence of plasmid-mediated AmpC (-lactamases
in Enterobacteriaceae lacking an inducible chromosomal ampC gene has
remained very low. However, between 2006 and 2009 the diversity of
molecular types increased.

Table 1: Prevalence of plasmid-mediated AmpC [-lactamases in
Enterobacteriaceae lacking inducible chromosomal ampC genes

Organism Organisms with plasmid-mediated AmpC/Organisms without plasmid-mediated AmpC (%)

2006 2007 2008 2009* 2006-2009*

CMY-2/CMY-2+ESBL (78) AIC E. coli (15), K. pneumoniae (2), P mirabilis (8), S. enterica (1)
11 E. coli (13), P mirabilis (2), S. enterica (1)

K/B E. coli (7), P. mirabilis (1)

11-K/B E. coli (3)

I1-F E. coli (3)

AJC-F E. coli (3)

A/C-T1 E. coli (1)

F E. coli (1)

CL P mirabilis (4)

NS E. coli (4), K. pneumoniae (1), P mirabilis (6)
L E. coli (2)

DHA-1/DHA-1+ESBL (30) LM K. pneumoniae (8), E. coli (7), K. oxytoca (3), P mirabilis (1)

L/M-F E. coli (2), K. pneumoniae (1), K. oxytoca (1)
N E. coli (1)
L/M-N P mirabilis (1)
L/M-NT K. pneumoniae (1)
NS E. coli (2)
CL E. coli (1)
L E. coli (1)
ACC-1 (3) 1 E. coli (1)
NT E. coli (1), K. pneumoniae (1)
CMY-4 (2) F E. coli (1)
NT E. coli (1)
CMY-27 (2) F E. coli (1)
NT E. coli (1)
CMY-25 and CMY-40 (2) CL K. pneumoniae (1), E. coli (1)

AF: includes one or more rep of the IncF group; CL: possible chromosomal location; NS: not solved; L: lysed;
NT: not typeable by the PCR-based replicon typing described by Carattoli et al.

Conclusions: Genes were mobilized by conjugation in 83% of strains
with acquired ampC genes. The results showed a relationship between
each ampC gene and the plasmid involved. Plasmids belonging to
the A/C, Il and K/B incompatibility group were the most prevalent
plasmids carrying the bla(CMY-2) gene, while plasmids of the L/M
incompatibility group were associated to the bla(DHA-1) gene. In
addition, ampC genes were located on large plasmids of different sizes,
the incompatibility group A/C being the most heterogeneous group. The

41776 (0.23) 42124 (0.19) 52202 (023)  3/1977 (0.15)  16/3079 (0.20)
0/115 (0) 0/132 (0) 0/142 (0) 1/148 (0.68) 1/537 (0.19)

Klebsiella spp. 0/484 (0) 1/561 (0.18) 2/562 (0.36) 2/514 (0.39) 52121 (0.24)

Salmonella 0/7 (0) 0/6 (0) 0/10 (0) 073 (0) 0/26 (0)

Shigella spp. 0/1 (0) 02 (0) 017 (0) 0/4 (0) 0/14 (0)

All 42383 (0.17) 52825 (0.18)  7/2923 (0.24) 62646 (0.23)  22/10,777 (0.2)

*January 1 to August 31, 2009.

P731| The sequence type ST131 covers half of the ESBL-producing
Escherichia coli strains in Southwest Finland

J. Jalava*, K. Vuorenoja, H. Marttila, A. Hakanen, O. Meurman,

K. Rantakokko-Jalava (Turku, FI)

Objectives: Extended-spectrum {-lactamase (ESBL)-producing Es-
cherichia coli strains are increasing rapidly in Southwest Finland. The
purpose of this work was to study the role of internationally recognized
ESBL-producing clones, like E. coli ST131, in the emergence of ESBL-
positive strains.

Methods: Altogether 58 ESBL-producing E. coli strains isolated
between the years 2004 and 2008 were typed with repetitive sequence-
based PCR assay (rep-PCR) using DiversiLab system. A portion of the
strains analysed with the rep-PCR were further analysed with MLST
in order to identify the sequence type of rep-PCR clusters. The most
important ESBL genes (CTX-M, TEM and SHV) were detected by PCR.
Results: In this study a cluster was defined as strains that showed more
than 96% similarity in rep-PCR. Altogether 24 rep-PCR clusters were
identified. The biggest rep-PCR cluster included 28 (48%) strains and the
relative proportion of this cluster increased during the study period. Eight
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strains belonging to this rep-PCR cluster were typed with MLST and they
all were of sequence type 131. Twenty-four (86%), three (11%) and one
(3%) of these strains had CTX-M-1-type, CTX-M-9-type and SHV-type
ESBL gene, respectively. Each of the other rep-PCR clusters covered
only 2 to 5% of all isolates. Thus far MLST has been performed for
eight strains belonging to seven different minor REP-PCR clusters and
seven different sequence types have been identified. Among these CTX-
M-1, CTX-M-9, CTX-M-2, and SHV-type ESBL genes were detected in
13 (43%), 10 (33%), 1 (3%) and 6 (20%) strains, respectively.
Conclusions: When studied with rep-PCR and MLST, ESBL-producing
E. coli strains in Southwest Finland showed polyclonal origin. However,
also a single rep-PCR cluster covering almost half of the strains was
identified. This large rep-PCR cluster equals to E. coli sequence type
ST131, which is known to be widely spread. A great majority of these
strains had CTX-M-1-type ESBL-genes, and although CTX-M-9-type
and SHV-type genes were also detected, the distribution of ESBL genes
differed in this main clone compared to minor clones. Our data indicates
that the spread of ESBL-carrying clone ST131 plays a major role in
the emergence of ESBL-positive strains in Southwest Finland. Further
studies on the prevalence of ST131 strains among ESBL-negative isolates
of clinical origin are also needed to confirm this finding.

P732| Prevalence study of p-lactamase genes TEM-1, SHV-1
and CTX-M in strains of extended-spectrum B-lactamases
producing Enterobacteriaceae by multiplex PCR

M. Moosavian*, B. Deiham (Ahvaz, IR)

Objective: Study of antimicrobial resistance patterns of Enterobacte-
riaceae isolated from clinical samples to seven of different antibiotics
during a 14 month period and also survey of Extended Spectrum
B-Lactamases (ESBLs) phenotype production and TEM, SHV and
CTX-M genes by Multiplex PCR method.

Methods: In this study 420 Enterobacteriaceae strains isolated from
8000 clinical specimens (except stool) were examined. The isolates
were identified by biochemical tests and then primary antimicrobial
susceptibility test was performed by Kirby-Bauer disk diffusion method.
Seven antibiotic disks used in this test, such as Cefotaxime, Ceftriaxone,
Ceftazidim, Cefepim, Cefepirom, Imipenem and Meropenem. ESBLs
producing strains detected by phenotypic confirmatory test using single
or combined Ceftazidim/ Cefotaxime — Clavulanic acid disks. Then
DNA extraction was done by DNP kit procedure and finally presence of
blaTEM, blaSHV and bla CTX_M genes were evaluated by Multiplex
PCR Method.

Results: We identified 420 bacterial strains of Enterobacteriaceae which
were isolated from clinical specimens, such as blood, wound and
eye samples. Escherichia coli (E. coli) and Klebsiella pneumoniae
(KI. Pneumoniae) were the most common isolates with frequency of
64.5 and 20 percent, respectively. Drug resistance patterns of these
strains showed that resistance to Cefotaxime, Ceftriaxone, Ceftazidim,
Cefepim, Cefepirom were 44, 44, 42, 39.5 and 39 percent, respectively.
Confirmatory test showed 128 strains (30.5%) produced ESBLs,
including Klebsiella 45.4 and E. coli 28.8 percent. Multiplex PCR of
the genes among positive ESBLs bacteria (73 strains) showed TEM
gene in 65.5% and SHV in 15% strains. Also, 14 isolates (19%) had
both TEM & SHV f-lactamase genes, but CTX-M was not detected in
isolated bacteria.

Conclusion: Results from our study showed that the prevalence of
ESBLs, (-lactamase genes and antibiotic resistance patterns were
noticeable among of Enterobacteriaceae isolates, especially E. coli and
KI. pneumoniae. So, we suggest that combined therapeutic regimens such
as [3-lactamase antibiotics and f3-lactamase inhibitors or carbapenems be
limited only to patients with serious infections and be designed based
on the antibacterial susceptibility test.

20th ECCMID, Posters

P733| Identification of a blaCTX-M-15 duplication in a nosocomial
Escherichia coli isolate from Germany

A. Cullik*, W. Witte (Wernigerode, DE)

Objectives: The CTX-M type enzymes are the most prevalent group
of extended spectrum b-lactamases (ESBL) in Enterobacteriaceae.
Especially blaCTX-M-15 and blaCTX-M-1 are spread worldwide which
is due to horizontal transfer of the blaCTX-M genes by different
plasmids. During distribution analysis of nosocomial ESBL-producing
E. coli an isolate carrying two blaCTX-M-15 copies was found.
Methods: The plasmids of E. coli transconjugants obtained after
conjugation on cefotaxime/sodium azide selection agar were checked by
PCR sequencing of blaCTX-M genes and replicon typing. To investigate
the closer blaCTX-M environment gene walking and Sanger sequencing
of cloned PCR products were performed.

Results: The E. coli isolate 390/06 harboured blaCTX-M-15 on a
plasmid of IncIl group. Upstream of a blaCTX-M-15 gene an ISEcpl
remnant, disrupted by an intact IS26 was identified. A second blaCTX-
M-15 copy was directly attached upstream of the IS26 element.
Conclusions: A tandem configuration of blaCTX-M-15 has not been
reported so far. These two blaCTX-M-15 copies seem to lead to increased
resistance rates and can easily be distributed by conjugation. Both are
important criteria for the successful spread and stable inheritance of the
blaCTX-M-15 gene in a population under selective antibiotic pressure.

P734| Identification of CMY-4 AmpC f-lactamase-producing
Proteus mirabilis clinical strains in Bulgaria

S. Sabtcheva*, T. Saga, T. Kantardjiev, M. Kaku (Sofia, BG, Sendai, JP)

Objective: To characterize bla genes responsible for acquired AmpC-
type [(-lactamase resistance of Proteus mirabilis clinical isolates
recovered in Bulgaria.

Methods: Four epidemiologically unrelated Proteus mirabilis strains,
resistant to cephalosporins, cephamycins and f-lactam/f-lactamase
inhibitor combinations, were isolated from urine specimens at a
Bulgarian cancer hospital between 2000 and 2005. The disk potentiation
test using a Kirby-Bauer cefotaxime disk in combination with
3-aminophenylboronic acid was performed to confirm the production of
AmpC-type enzymes. Multiplex polymerase chain reaction (PCR) using
six sets of ampC-specific primers (MOXMEF/R, CITMF/R, DHAMF/R,
ACCMF/R, EBCMF/R, FOXMF/R) followed by sequence analysis of
PCR amplicons were used to identify ampC genes. Genotyping, by
pulsed-field gel electrophoresis (PFGE) of genomic DNA digested with
Sfil was performed to determine genetic relatedness of isolates. The
transferability of cefoxitin resistance was examined by conjugation. The
genetic basis of AmpC determinants was study by using the endonuclease
I-Ceul technique.

Results: CMY-4 AmpC-type P-lactamase was identified in all isolates.
Genotyping showed that one of the isolates was genetically different,
while the remaining three isolates were clonally related. The blaCMY-4
gene was not transferable to Escherichia coli by conjugation. In all
isolates it was chromosomally located and associated with an ISEcpl-
like element.

Conclusion: This is the first report of CMY-4-producing Enterobacteri-
aceae in Bulgaria and the first characterization of an acquired AmpC-type
B-lactamase in Bulgarian isolates.

P735| Diversity of plasmid-mediated AmpC p-lactamases among
clinical isolates of Enterobacteriaceae lacking inducible
chromosomal ampC gene from Portuguese hospitals

V. Manageiro*, D. Jones-Dias, G.A. Domingues, E. Ferreira, D. Louro,
M. Caniga for the Antimicrobial Resistance Surveillance Program
in Portugal (ARSIP)

Objectives: In Portugal, little is known on plasmid-mediated AmpC
f3-lactamases. Hence, we purpose with this study to investigate plasmid-
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mediated AmpC [3-lactamases (PMAB) in clinical Enterobacteriaceae
isolates lacking inducible chromosomal ampC genes in Portugal.
Methods: A total of 2576 clinical isolates of various species of
Enterobacteriaceae lacking inducible chromosomal ampC genes were
collected between January—June 1999 and March 2004—-August 2009
from patients in Portuguese hospitals. Screening of antimicrobial
susceptibility of clinical isolates was performed by disc diffusion
method. Clinical isolates with resistance or with decreased susceptibility
to cefoxitin (inhibition zone diameter <18 mm), showing synergism
between boronic acid and clavulanic acid and/or between cloxacillin and
ceftazidime (and/or cefoxitin) were considered presumptively PMAB.
The presence of acquired ampC genes was confirmed by multiplex PCR.
Positive results were sequenciated. Transconjugants were achieved by
conjugation experiments.

Results: Among the 2576 isolates tested, 6.4% (109 E. coli, 43
K. pneumoniae, 11 K. oxytoca, 2 P mirabilis and 1 Pantoea agglomerans)
were assumed to be PMAB and were selected for further analysis.
Seventy-six of the 166 positive isolates (45.8%) were confirmed to be
PMAB-producers by multiplex PCR (52 blaDHA-, 24 blaCMY-2-, 5
blaMIR-, 1 blaACT- and 1 blaFOX-type genes). From that, 5 E. coli
strains and 1 P mirabilis co-produced more than one PMAB. The
sequence of one CMY-type [-lactamase encoding gene differed from
blaCMY-2 by nine mutations, leading to the A49T, R105S, R125T,
HI153R, T143A, Q213K, P208A, A236V and H262R amino acid
substitutions. This new PMAB was designated CMY-46.

Conclusion: AmpC {-lactamases are a major group of enzymes of
clinical importance (along with Class A [-lactamases). This study
documents for the first time the occurrence and dissemination of these
enzymes in Portuguese hospitals. As noticed in other countries, PMAB
was described mostly in K. pneumoniae and E. coli isolates, with DHA-1
{-lactamase predominant, followed by CMY-2. Our work suggests that
reduced susceptibility to cefoxitin in the Enterobacteriaceae may be
an indicator of AmpC activity, but it should be confirmed by other
tests, namely multiplex PCR. Infection with AmpC producing bacteria
is of great concern, and detection of such enzymes is consequently of
epidemiological importance.

P736| Emergence of KPC-producing Klebsiella pneumoniae in
Germany

Y. Pfeifer*, C. Wendt, R. Schiller, M. Hock, R. Podschun,
T A. Wichelhaus, K.P Hunfeld, W. Witte (Wernigerode, Heidelberg,
Berlin, Kiel, Frankfurt/M., DE)

Objectives: The dissemination of multidrug-resistant Klebsiella pneu-
moniae producing KPC carbapenemase is an increasing problem
worldwide. Since the first emergence of KPC in 2001 in New York
(USA) these enzymes were described in K. pneumoniae from many
countries like Israel, China, France, Italy, Greece and the UK. In 2008
the first isolates occurred in Germany. Here we report on molecular-
epidemiological analysis of KPC-producing K. pneumoniae isolated in
different German hospitals 2008—-2009.

Methods: Twelve multidrug-resistant isolates of K. pneumoniae from
seven different hospitals were analysed. Among them were two isolates
from an outbreak in spring 2008 in one hospital.

PCR amplification and sequencing of various B-lactamase, carbapen-
emase and porin genes was performed. The clonal relatedness of
all isolates was analysed by molecular typing using PFGE (Xbal
restriction).

Results: All above mentioned isolates were resistant to fluoroquinolones,
sulfonamides and f-lactams including carbapenems. They remained
susceptible only to gentamicin and colistin and showed intermedia MIC
values for tigecyclin. PCR and sequencing revealed the presence of
KPC-2 (n=7) and KPC-3 (n=5). All isolates contained SHV-11 and the
KPC-3 producer additionally the TEM-1 -lactamase. Sequence analysis
of the porin genes showed in all isolates a typical g-insertion in the
ompK35 gene leading to a premature stop of translation. The similarity
of PFGE-macrorestriction patterns of the isolates were more than 80%.
Three KPC-3 isolates from two hospitals located in the region were
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identical and they were closely related to two KPC-3 isolates from
another region, respectively. The KPC-2 producing K. pneumoniae were
closely related as well as probably related to the KPC-3 producers.

All outbreak isolates contained KPC-2. The index patient was found to be
hospitalized in Greece before. Because of severe courses of infection and
several cases of death strict precautions like isolation were implemented
and a screening system was established in this hospital.

Conclusion: Infections with multidrug-resistant K. pneumoniae are
still rare in Germany. Probably one or more strains were introduced
from other countries and now occur sporadically in the whole of
Germany. Because of limited therapeutic options a surveillance of
multidrug-resistant Enterobacteriaceae is an urgent need to prevent
further dissemination.

P737| Emergence and prevalence of KPC-producing Klebsiella
pneumoniae isolates in a tertiary Greek hospital

S. Tsiplakou, A. Stylianakis, V. Papaioannou, E Zoubouloglou,
D. Paraskevopoulou, P Giakkoupi, A. Vatopoulos, A. Koutsoukou™
(Athens, GR)

Objectives: KPC-producing Klebsiella pneumoniae isolates are increas-
ingly encountered and result in carbapenem resistance, thereby posing
a major problem for treating multidrug resistant isolates. The aim of
the present study was to determine the emergence and spread of KPC
producers in our hospital.

Methods: From 2006 to 2008 a total of 238 Klebsiella pneumoniae
isolates exhibiting MIC values >1 mg/L to imipenem and/or meropenem
were screened by the imipenem-EDTA MBL Etest and cloverleaf
(modified Hodge) test. PCR analysis and sequencing was performed
for those isolates that were phenotypically positive for carbapenemase
production, yielded a positive cloverleaf test and were negative for
metallo-B-lactamase (MBL) production. Klebsiella pneumoniae clinical
isolates were collected from blood (55), urine (41), pus (58), catheters
(49) and bronchial secretions (35) cultures of patients hospitalised in
different wards of our hospital, mainly in ICUs, and were tested for
susceptibility via the Vitek 2 system (Biomerieux, France) and Etest
strips (AB Biodisc, Sweden).

Results: All isolates were multidrug resistant to (-lactams, especially
to extended spectrum cephalosporins, quinolones and aminoglycosides,
but the majority was susceptible to gentamicin, tetracycline, tigecycline
and colistin. The MIC values of imipenem and meropenem ranged from
susceptible to non-susceptible. The imipenem-EDTA MBL Etest was
positive for MBL production for 181 isolates. PCR and sequencing
revealed the presence of KPC-2 gene in 57 isolates. The distribution
of isolates during the three-year period was the following: in 2006 all 80
isolates were MBL producers. In 2007 89 out of 90 isolates produced
MBL and one was KPC positive. In 2008 12 out of 68 isolates produced
MBL and 56 of 68 were KPC-producers.

Conclusions: Considering the fact that in the first two years of the
study all carbapenem non susceptible isolates were MBL producers,
the emergence and significant increase of KPC-producing Klebsiella
pneumoniae isolates not previously identified in our hospital poses a
significant problem for the treatment of serious infections.

P738| First clinical isolate of blaIMI-2-producing Enterobacter
asburiae in France

G. Cuzon, D. Tandé, D. Le Nen, R. Le Berre, G. Le Lay, P Nordmann,

T Naas* (Le Kremlin Bicetre, Brest, FR)

Objectives: Carbapenem resistance in Enterobacteriaceae is mainly
related to acquired carbapenem-hydrolyzing [-lactamases (1). These
f3-lactamases can be either metallo 3-lactamases (IMP, VIM), expanded-
spectrum oxacillinases (OXA-48), or Ambler class A enzymes (NMCA,
IMI, SME, GES, and KPC). Genes encoding IMI-2 (3-lactamases were
found on plasmids in Enterobacter asburiae from United States rivers
and in one clinical isolate of E. cloacae from China. Here we describe
a single clinical isolate of IMI-2-producing E. asburiae.
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Methods: Bacterial isolates were characterized by standard biochemical
methods, susceptibility testing (disk diffusion), by Pulsed Field Gel
Electrophoresis, and plasmid analysis. Antibiotic resistance genes were
sought by PCR and sequencing.

Results: A 23 year old man, was hospitalized for an open dislocation
of the left index finger, subsequent to a tumble into a river. The
wound was disinfected, the finger reinserted, and was discharged the
next day with only local desinfections. Twenty days later he was
rehospitalized for cutaneous necrosis of the scare, and an osteotitis
requiring amputation of the left index finger. Bacterial cultures of pus,
soft skin tissu and bone revealed the presence of Aeromonas hydrophila
and Enterobacter asburiae. The patient was treated successfully with
ceftazidime (one week) and ciprofloxacin for three months. E. asburiae
isolate Bre-1 displayed reduced imipenem susceptibility, a synergy
image between carbapenems and with clavulanate, and crude extracts
displayed significant Imipenem hydrolysis. A clavulanic acid-inhibited
B-lactamase IMI-2 was identified. The blaIMI-2 gene was located on
a self-transferable 66-kb plasmid, of similar size as the one initially
characterized by Aubron et al. (EID, 11, 2005). PCR analysis identified
an upstream LysR-type regulator gene that explained inducibility of
IMI-2 expression. Futhermore, the genetic environment of blaIMI-2
identified two 1S2-like elements.

Conclusion: This is the first description of an inducible and plasmid-
encoded IMI-2-producing E. asburiae clinical isolate. This study raises
the question of the importance of this reservoir in Enterobacteriaceae as
well as the origin of this plasmid-located carbapenemase gene that may
be transferred among other enterobacterial pathogens.

P739| Prevalence of extended-spectrum f-lactamases and of
carbapenemases in Gram-negative clinical isolates from
Belgian ICUs

Y. Glupczynski*, P Bogaerts, T.D. Huang, C. Lammens, C. Berhin,
J. Van Eldere, H. Goossens (Yvoir, Antwerp, Leuven, BE)

Objectives: The objectives were to determine the prevalence and to
characterize the genotypes of ESBLs and of carbapenemases in a
collection of Gram-negative isolates recovered from patients hospitalized
in ICU in 14 Belgian hospitals in 2008-2009.

Methods: Non-duplicate, consecutive Gram-negative clinical isolates
were collected from patients hospitalized in ICUs for >48h and with a
suspicion of deep-seated infections. MICs to 8 antimicrobials including
extended spectrum cephalosporins and carbapenems were determined by
microbroth dilution method according to CLSI guidelines. ESBLs were
screened by double combination disk test on all Enterobacteriaceae (EB)
isolates with ceftazidime (CAZ) MICs >1 mg/L and were characterized
genotypically by IEF and by Ligase Detection Reaction and low-
density DNA micro-array (Check-Points®, The Netherlands). CAZ-R
non-ESBL E. coli and K. pneumoniae isolates were further analyzed
by multiplex PCR for plasmidic AmpC coding genes. Pseudomonas
and Acinetobacter spp. isolates with an imipenem (IMI) or meropenem
(MERO) MIC >8mg/L and EB with IMI or MERO MIC >1mg/L
were tested by PCR-sequencing for the presence of class A, B, and D
carbapenemases.

Results: ESBLs were detected by double combination discs in 55/571
(9.6%) EB (range of ESBL by centre: 2.1-23.8%), being mostly found
in E. coli (n=24), E. aerogenes (n=14) and in E. cloacae (n=10).
CTX-M-groups (mainly CTX-M-15 and CTX-M-9) accounted for nearly
50% of ESBLs followed by SHV (SHV-4, SHV-5/-12) and TEM
types (TEM-24/TEM-52) in 30% and 20% of the isolates, respectively.
Four plasmidic AmpC were detected in 3 E. coli (CMY-2) and 1
K. pneumoniae (DHA-1) strains. No carbapenemase was found in any
of the 7 carbapenem-non susceptible EB isolates, while MBLs (VIM-2
like) were detected by PCR-sequencing in 5/174 (2.9%) P aeruginosa
and OXA-23 or OXA-40 carbapenemases were found in 3/21 (14.3%)
A. baumannii.

Conclusion: The prevalence of ESBLs among EB averaged 10% in
Belgian ICUs but showed wide variations between centres. E. coli
accounted for more than 40% of all ESBL-producing EB and CTX-M
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types were the most prevalent. Acquired transferable carbapenemases
were detected albeit at a low frequency in Pseudomonas spp (4
centres) and in Acinetobacter spp. (1 centre). Further epidemiological
surveillance is needed to monitor trends in the resistance mechanisms
of Gram-negative bacteria in Belgian ICUs.

P740| Further identification of Kiebsiella pneumoniae producing
carbapenem-hydrolyzing f-lactamase OXA-48 from Tunisia

G. Cuzon*, T. Naas, A. Lesenne, M. Benhamou, P Nordmann (Le
Kremlin Bicetre, Antony, FR)

Objectives: Emergence and dissemination of Enterobacteriaceae isolates
harboring carbapenemases in various geographic regions represents a
significant threat to the management of nosocomial infections. The
Ambler class D OXA-48 (3-lactamase has initially been identified from a
carbapenem-resistant K. pneumoniae isolate from Istanbul, Turkey and
subsequently from Lebanon, Belgium, UK, and Israel. Here, we report
an OXA-48 producing K. pneumoniae isolate from Tunisia.

Methods: Bacterial isolates were characterized by standard biochemical
methods, disc diffusion susceptibility testing, by Pulsed Field Gel
Electrophoresis, and plasmid analysis, Carbapenemase expression was
studied spectrophotometrically. Antibiotic resistance genes were sought
by PCR and sequencing.

Results: On August 31, an 86-year-old man with severe chronic
obstructive pulmonary disease, was hospitalized in Tunisia for fever,
polypnea, and bronchiectasis. His state of health worsened and he
was transferred to the Intensive Care Unit of the hospital Privé
d’Antony (Paris Suburbs), France, for sepsis syndrome. Five days after
imipenem treatment started, sputum and blood culture revealed an
ESBL-producing K. pneumoniae HPA-1 with reduced susceptibility to
imipenem. K. pneumoniae HPA-1 was resistant to expanded-spectrum
cephalosporins, fluoroquinolones, rifampin, all aminoglycosides (except
amikacin), tetracycline and to ertapenem, but was of intermediate
susceptibility to meropenem and imipenem. The patient was successfully
treated with amikacin. Crude f-lactamase extract of K. pneumoniae
HPA-1 showed significant imipenem hydrolysis activity. PCR experi-
ments followed by sequencing identified -lactamase genes blaOXA-48,
bla TEM-1, blaSHV-1 and blaCTX-M--15. Plasmid analysis revealed a
ca. 70-kb self-conjugative plasmid harboring blaOXA-48. Two 1S1999
elements were found surrounding the blaOXA-48 gene in a similar
manner to that found in the prototype K. pneumoniae 11978 strain from
Turkey.

Conclusion: This is the first evidence of OXA-48-mediated carbapenem-
resistance in Enterobacteriaceac in Tunisia, and further evidence
of spread of this novel and powerful resistance determinant in
Mediterranean countries.

P741| Molecular characterization of the first carbapenem-resistant
Klebsiella pneumoniae isolate Va22038 expressing blaOXA48
p-lactamase in Germany

J. Weinberg*, A. Heisig, P Heisig (Hamburg, DE)

Objectives: The increasing frequency of Enterobacteriaceae resistant
to carbapenems is a major cause of concern and demands detailed
understanding of the molecular basis and epidemiology of carbapenem
resistance. Thus, this work, aims at identifying the molecular mech-
anism(s) of carbapenem resistance in a clinical isolate of Klebsiella
pneumoniae from Germany in 2004.

Methods: Clinical isolate K. pneumoniae Va22038 has been described
[1]. Susceptibilities to antimicrobial drugs were determined as minimal
inhibitory concentrations (MICs) according to guidelines of the CLSI.
Plasmid-DNA was isolated by both, the Crosa method and alkaline
lysis method and analysed after agarose gel electrophoresis. The outer
membrane proteins (OMPs) of the clinical isolate were isolated by
ultrasonic and sodium lauroyl sarcosine (sarcosyl) treatment, separated
on an SDS-PAGE gel, stained and visualized by a coomassie brilliant
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blue. Screening for genes encoding [3-lactamases has been accomplished
by gene family-specific PCRs.

Sequencing of respective amplicons has been done by means of dye-
terminator sequencing.

Results: The MIC values of different $-lactam-antibiotics were elevated,
including imipenem, ertapenem, and meropenem (16, 32, and 8§,
respectively). The plasmid analysis revealed a single 65kb plasmid. The
OMP profile lacked characteristic bands of OmpK35 and OmpK36. A
PCR using primers specific for blaOXA resulted in a characteristic 744nt
fragment. DNA sequence analysis of an internal blaOXA-gene fragment
yielded 100 per cent homology to that of blaOXA-48. Further sequence
analysis of the adjacent regions of blaOXA-48 revealed two flanking
putative transposase-genes.

Conclusion: This is the first report of a clinical isolate expressing the
OXA-48 (-lactamase in Germany. The MIC profile of carbapenems
indicates an interplay of this carbapenemase with a reduced expression
of the major OMPs OmpK35 and OmpK36.

The blaOXA-48 gene location between two transposase genes implies
that it is part of a composite transposon. This view is suppoorted by
results of PCR fragment analysis and sequencing of the corresponding
genetic context which resembles that of K. pneumoniae 11978, the first
isolate reported to harbour an blaOXA-48 gene as part of the composite
transposon Tn1999.

P742| First report of the co-existence of blaOXA-48 or blaOXA-48-
like gene with blaNDM-1 in Enterobacteriaceae from India

K. Karthikeyan*, M. Toleman, C.G. Giske, M. Thirunarayan,
K. Kumaraswamy, N. Narayam, P Krishnan, T. Walsh (Chennai, IN;
Cardiff, UK; Stockholm, SE; Haryana, IN)

Objectives: Carbapenemases are rapidly emerging in Enterobacteriaceae
in India causing serious treatment problems. This is probably due to the
combination of poor antibiotic prescription control, poor sanitation and a
large population. This project was initiated to determine the mechanism
responsible for the carbapenem resistance in four enteric clinical isolates
obtained from the ICU of a tertiary care hospital in Chennai in 2009.
Methods: Speciation and antibiotic testing was determined using a
Phoenix automated machine. Double disc synergy tests and Modified
Hodge tests were used for detection of metallo--lactamases (MBL) and
non-MBL carbapenemases, respectively. PCR screening involved using
custom primers for all known carbapenemases. Transconjugations were
performed using Escherichia coli J53 as the recipient. Pulsed field gel
electrophoresis with partial S1 nuclease digestion and probing of agarose
gels with radio-labeled 32P blaNDM-1 and blaOXA48 gene DNA probes
was used to detect the genomic location of the respective carbapenemase
genes. blaOXA-48 and blaNDM-1 genes were sequenced and their local
genetic environment investigated with specific custom designed primers.
Plasmid replicon typing was employed to determine the Inc types.
Results: The four isolates; 3 Klebsiella pneumoniae and an E. coli
strain, displayed a multi-drug resistant profile including resistance to
all the B-lactam antibiotics, aminoglycosides and quinolones and was
only sensitive to tigecycline and colistin. All isolates gave positive
DDST and MHT results and gave PCR products of expected sizes for
both blaOXA-48 and blaNDM-1. In-gel hybridization of PFGE gels
following partial S1 digestion determined that blaOXA-48 was found on
250kb plasmid, whereas blaNDM-1 was found on plasmids of varying
sizes (50kb-145kb) in the different strains. Transconjugants harboured
plasmids of identical size to the blaOXA-48 and blaNDM-1 plasmids
and the blaNDM-1 plasmids were determined to be of rep A/C type.
blaOXA-48 (100% ID) was found in the E. coli strain whereas a novel
variant of the blaOXA-48 gene (94% ID and 4 amino acid substitutions)
was found in the Klebsiella strains.

Conclusion: K. pneumoniae and E. coli isolates have been found in an
ICU in Chennai that carry two carbapenemase genes giving very broad
spectrum antibiotic resistance profiles. The emergence of these powerful
resistance mechanisms in India is a cause for great concern as treatment
options are virtually exhausted.

S187

P743| First isolation of VIM-5 producing Enterobacter cloacae in
Chennai, India

K. Karthikeyan, T. Walsh, M. Thirunarayan, P Krishnan, M. Toleman*
(Chennai, IN; Cardiff; UK)

Objectives: The emergence of enteric organisms harbouring carbapen-
emases is a significant threat in the control of hospital infections as
carbapenems are the reserved for serious infections when other options
are depleted. Two carbapenem resistant Enterobacter cloacae clinical
isolates were obtained from the ICU of a tertiary care hospital in
Chennai in 2009. This project was initiated to determine the mechanism
responsible for the carbapenem resistance.

Methods: Speciation and susceptibility testing was determined by
automated systems (Phoenix). The presence of a metallo-3-lactamase
(MBL) was determined using the Hodge double disc synergy test
(DDST). Genomic DNA was screened for known MBL genes by
PCR using custom designed primers based on sequences of all known
MBL genes. The local genetic locus of the blaVIM-5 gene was
determined by PCR mapping and sequencing with primers designed
to genes commonly found in the classl integron and the transposon,
Tn5090. The genetic location was further determined by pulsed field gel
electrophoresis combined with S1 nuclease digestion and probing with
radio-labelled DNA probes and a random flanking primer PCR approach.
Transconjugation and transformation experiments utilized Escherichia.
coli J53 and Topl0 cells as recipients.

Results: Both isolates were classified as E. cloacae displayed a multi-
drug resistant phenotype; were resistant to all 3-lactams, aminoglycosides
and quinolones and were sensitive to only tigecycline and colistin. The
carbapenemase gene blaVIM-5 was found in an unusual Class 1 integron
that lacked the usual 3’ conserved sequence and was found on a complete
Tn5090-like transposon. Two copies of this transposon were found on a
large 325kb plasmid. The transposons were inserted at two points within
this plasmid both near resolvase genes. The integron variable region
contained an additional aac6’Il gene cassette in the second position.
Transconjugants and transformants had similar resistance patterns and in
both cases the blaVIM-5 gene was located on a plasmid of identical size.
The frequency of transconjugation was low i.e. approximately 1X10-8.
Conclusion: This is the first report of VIM producing Enterobacteriaceae
in India. MBL producing pathogens are emerging rapidly in India and
their spread is likely to be facilitated by the large population, poor
sanitary conditions and little or no antibiotic prescription control.

P744| High-resolution crystal structures of SFC-1 and
acyl-intermediate in complex with meropenem: structural
basis for carbapenemase activity in class A f-lactamases

FE Fonseca*, A. Correia, J. Spencer (Aveiro, PT; Bristol, UK)

Objectives: Carbapenems are resistant to hydrolysis by most
B-lactamases and are used as last resort antibiotics in treatment of
multidrug resistant bacteria. SFC-1 is a class A serine carbapenemase
from Serratia fonticola, an environmental bacterium and occasional
pathogen. Unlike the majority of such enzymes, SFC-1 also efficiently
hydrolyzes third generation cephalosporins and is only weakly inhibited
by clinically useful inhibitors. Here we present crystal structures of
wild-type SFC-1 and of complexes of site-directed mutants with the
carbapenem meropenem in unhydrolysed and acylenzyme intermediate
forms.

Methods: S70A and E166A active site mutants were generated using the
QuikChange Site-Directed Mutagenesis kit. SFC-1 and mutant proteins
were purified from induced cultures of E. coli BL21 (DE3). Crystals of
SFC-1 were obtained by hanging drop vapour diffusion from 18-22%
w/v polyethylene glycol 3350, 0.2M sodium acetate. Crystals of SFC-1
mutants were obtained by seeding using crystals of the wild-type SFC-1.
Acylenzyme-intermediates and unhydrolysed complexes were prepared
by soaking crystals in the mother liquor solution containing meropenem
and ethylene glycol as cryoprotectant. X-ray data were collected at SRS
and DLS beamlines. Molecular replacement was performed with Phaser
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using KPC-2 or wild-type structures as search models. Model building
and refinement were carried out using CCP4.

Results: Wild-type SFC-1 crystallised in space group P21 with 2
molecules in the asymmetric unit. SFC-1 mutants crystallized in space
group P212121 with 1 (E166A; acylenzyme) or 2 (S70A; substrate
complex) molecules in the asymmetric unit. SFC-1 has the disulfide bond
and other conserved features of the class A carbapenemase active-site.
Meropenem is oriented in the active site by Thr-236 and Thr-238, placing
it close to Ser-130 for proton transfer. In the carbapenem-inhibited
class A enzymes (e.g. SHV-1) interaction with Arg-244 imposes a
different orientation on bound meropenem, resulting in flexible binding
at a distance from Ser-130, impairing proton transfer.

Conclusion: The overall structure of SFC-1 closely resembles those
of other known class A (-lactamases. However, these first structures
of a class A carbapenemase with bound carbapenem reveal that these
enzymes change the orientation of bound meropenem to promote
catalysis, without gross distortion of overall structure.

P745| Detection of AmpC producers: comparison and evaluation of
phenotypic methods in Klebsiella pneumoniae clinical isolates

A. Paradela*, S. Ferreira, E. Ramalheira, S. Mendo (Aveiro, PT)

Objectives: This study aims to evaluate the performance of 3 phenotypic
methods for AmpC detection in K. pneumoniae: cefoxitin Hodge-test,
Induction test and Etest strips.

Methods: Strains resistant to extended-spectrum cephalosporins and/or
broad spectrum penicillins and susceptible to carbapenems, were
selected. E. coli ATCC 25922 and a S. marcescens were used as AmpC
non-producer and producer, respectively. Strains were identified and
antibiotic susceptibilities determined by Vitek2 system and Vitek2 AES
(bioMérieux, Marcy LEtoile, France). ESBL producers were confirmed
by Etest™ (AB Biodisk) ESBL with CT/CTL, TZ/TZL and PM/PML
strips, according to manufacturer’s instructions. Additionally, all isolates
were screened with Etest™ (AB Biodisk) AmpC strips CN/CNI. For the
Hodge test, a Mueller—Hinton (MH) agar plate was swab inoculated with
E. coli ATCC 25922 adjusted to 0.5 McFarland. A cefoxitin disk was
placed at the center of the plate and the test strains were heavily streaked
outwards from the disk. After incubation, the radius of the inhibition
zone of the indicator strain, and the decreased radius of the inhibition
zone along the growth of test strain were measured. In the induction
test, aztreonam, cefotaxime and amoxicillin—clavulanic acid disks were
placed 10 mm apart from margin to margin in a MH plate inoculated
with the test strain. After incubation the plate was observed and the
presence of a truncated inhibition zone was interpreted as a positive.
Results: 7 isolates were determined as ESBL positive and 5 negative
by Vitek2 compact AES. The phenotype consistent with both ESBL
and AmpC was detected in 2 isolates. 7 and 5 isolates were positive
for AmpC production by strips CN/CNI strips and Induction test,
respectively. Hodge test results showed 6 isolates were positive, whereas
1 isolate showed minimal distortion. All AmpC producers were found to
be resistance to cefoxitin. Discrepancies between the different methods
were observed in 3 isolates. These results were confirmed by PCR and
nucleotide sequence determination.

Conclusion: Although cefoxitin sensitive AmpC producers have been
reported, these results indicate that screening methods using cefoxitin are
still useful standardized tests. Etest CN/CNI strips was an easy, reliable
and rapid method of AmpC producers detection. These results highlight
the need of implementation of routine screening for AmpC producers by
phenotypic methods.

P746) New DNA microarray test for rapid detection of KPC,
0OXA-48, VIM, IMP carbapenemase and TEM, SHY, CTX-M
ESBL-producers

T Naas*, G. Cuzon, S. Gardin, P Nordmann (Le Kremlin Bicetre, FR)

Background: Extended-spectrum f-lactamases (ESBLs) have rapidly
emerged worldwide. More recently also various carbapenemases have
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spread in many regions. Rapid identification of bacteria expressing these
enzymes therefore becomes more and more important. We evaluated a
new qualitative in vitro molecular diagnostic test “Check-CARBA ESBL’
for specific identification of TEM and SHV-type ESBLs, and detection
of CTX-M, KPC, OXA-48, VIM, IMP producers.

Methods: We evaluated the new micro-array based “Check-CARBA
ESBL’ test (Check-Points, Wageningen, Netherlands) that employs
highly specific DNA markers to identify the (-lactamase genes of
TEM, SHV, CTX-M, KPC, OXA-48, VIM and IMP, and discriminates
ESBL and non-ESBL TEM and SHV-genes. We used 67 well-
characterized Gram-negative rods (Enterobacteriaceae, Pseudomonas sp.,
Acinetobacter sp.) expressing various B-lactamases: 4 SHV, 5 TEM, 6
CTX-M, 10 OXA-48, 20 KPC, 10 VIM-, 10 IMP. 32 wild-type isolates
or isolates harbouring other (-lactamase genes were used as controls.
Total DNAs were extracted using Qiagen DNA mini kit.

Results: The Check-CARBA ESBL assay allowed fast and unambiguous
detection of all TEM, SHV and CTX-M ESBL genes present. In addition,
the clinically most relevant carbapenemases were also reliably detected.
The assay enabled easy distinction between non ESBL TEM and SHV
variants and their ESBL derivatives. None of the other tested f-lactamase
genes were detected (OXA-18, VEB, PER, GES) underlining a good
specificity. The assay was performed with several enterobacterial isolates,
but also on non-fermenting Gram negative rods, such as P aeruginosa
and A. baumannii. A 1/10 dilution of the total DNA was required for
optimal results for non-fermenting isolates.

Conclusion: The Check-CARBA ESBL test represents a powerful high-
throughput tool for rapid identification of carbapenemases and ESBLs
in all the clinical isolates tested. Results were obtained within the same
working day, allowing rapid implementation of isolation measures and
appropriate antibiotic treatment.

MDR mechanisms in Enterobacteriaceae

P747| NaCl and clonazepam induce low-levels of multidrug
resistance in Escherichia coli strains through sdiA and soxS
overexpression

M.M. Tavio*, V. Aquili, M. Perilli, G. Amicosante, G. Celenza,
J.B. Poveda (Las Palmas G.C., ES; L'Aquila, IT)

Objectives: Low-levels of multidrug resistance (LL MDR) can serve as
intermediate steps for the development of increased clinically relevant
resistances. The aim of this study was to analyze the induction of
LL MDR by NaCl and clonazepam, which is one of the commonest
benzodiazepines in clinical treatments, in E. coli strains and regulator
genes involved. Results were compared with those previously described
utilizing diazepam, another benzodiazepine, in order to explain LL MDR
induced by non-antimicrobial drugs.

Methods: The effect of concentration ranges of NaCl (10.7-342 mM)
and clonazepam (0.0002-0.0625 mM) on antimicrobial agent MICs,
outer membrane protein expression analyzed by SDS-PAGE, 10%
cyclohexane tolerance by liquid-medium assay, and transcript levels of
acrB, marA, soxS, and sdiA genes by reverse transcription of total RNA
and PCR of cDNA, were evaluated in the wild type AG100 strain and
three susceptible £. coli clinical isolates. AG100 (induced with 5 mM
salicylate or 0.2 mM paraquat) was used as control.

Results: LL MDR induced by NaCl or clonazepam in the four E. coli
studied strains were characterized by OmpF loss, maintenance of
bacterial growth in the presence of 10% cyclohexane, and increased
transcript levels of acrB, sdiA, and soxS, but not marA. Such changes
occurred in a reversible and concentration-dependent manner. Thus, the
highest concentrations of NaCl or clonazepam that the studied strains
tolerated, induced the highest cyclohexane tolerance levels and transcript
levels of the analyzed genes, increasing 10.4—16 fold sdiA, 4.2-9 fold
soxS, and 3.8-4.5 fold acrB compared with their respective transcript
levels in non-induced AG100.

Conclusion: NaCl and clonazepam induced LL MDR, OmpF loss,
increased cyclohexane tolerance, and overexpression of the RND
transporter acrB, the quorum-sensing regulator sdiA, and soxS gene
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in the four studied E. coli strains, in a reversible and concentration-
dependent manner, fitting with those described for diazepam.

P748| Real-time PCR analyses of ramA expression in tigecycline
non-susceptible isolates

M. Hackel*, C. Lascols, S. Bouchillon, B. Johnson, D. Hoban,
J. Johnson, R. Badal, S. Hawser, M. Dowzicky (Schaumburg, US;
Epalinges, CH; Collegeville, US)

Objectives: Tigecycline is a synthetic analogue of the tetracyclines
which exhibits significant antibacterial activity against Gram-negative
and Gram-positive bacteria and is active against strains carrying
either one or both of the two major forms of tetracycline resistance:
tetracycline-specific efflux pumps and ribosomal protection. While
Klebsiella pneumoniae (KPN) is generally susceptible to tigecycline,
decreased susceptibility has been associated with the multidrug efflux
pump AcrAB. RamA belongs to a family of transcriptional activators
which are known to have a role in the up-regulation of this pump.
Overexpression of ramA or its close homologs has been correlated
with increased expression of the AcrAB efflux pump in several
Gram-negative species. This study evaluates the expression of ramA
in 42 tigecycline non-susceptible KPN isolates from the Tigecycline
Evaluation Surveillance Trial (TEST).

Methods: MICs were performed by broth microdilution following CLSI
guidelines. 42 clinical isolates with tigecycline MICs >8 mcg/ml were
analyzed for the expression of ramA by RT-PCR using previously
published primers and probes. Expression of the target gene was
normalized to that of housekeeping gene rrsE, a 16S rRNA gene.
Results: 4 of the 42 KPN tested had MICs of >16, while 38 had MICs
of 8. The average normalized level of expression of the ramA gene was
11.87, using a tigecycline susceptible strain as the reference condition
with an expression of 1. Overexpression was found in all these non-
susceptible isolates, with no differences between those with MICs of 8
or 16.

Conclusions: These results confirm the previously established role of
ramA in reduced tigecycline susceptibility in Klebsiella pneumoniae.
As the expression of acrAB has been shown to be subject to multiple
levels of regulation, the exact function of ramA will require further
experiments.

P749| Energetics, pH and intrinsic efflux pump systems of
Gram-negative pathogens

G. Spengler*, M. McCusker, M. Martins, A. Martins, L. Rodrigues,
J. Ramos, M. Viveiros, 1. Couto, J. Pages, S. Fanning, L. Amaral
(Lisbon, PT; Dublin, IE; Marseille, FR)

Objectives: Multidrug resistant Gram-negative clinical isolates owe their
resistance primarily to over-expressed efflux pumps (EPs). Although in
recent years EPs of these bacteria have received increasing attention,
surprisingly, few studies are conducted under physiological conditions.
Furthermore, physiological parameters that normally effect enzyme
function including pH, metabolic energy, etc., are rarely explored
for possible effects on EP activity. The question of whether these
physiological parameters impact the activity of EPs of important Gram-
negative pathogens is partially answered by the study to be described.
Methods: The ability of wild-type reference strains of Salmonella
Enteritidis, Escherichia coli and Enterobacter aerogenes to extrude the
common substrate ethidium bromide (EB) in saline at varying pH or
in deionised water was assessed using the semi-automated fluorometric
method. The capacity of each isolate to extrude EB in liquid medium
and on solid medium at varying pHs was similarly assessed using a
novel microplate-based EB method and the EB agar cartwheel method,
respectively.

Results: The capacity of each strain to extrude EB is consistently
affected by pH. At pH 5, extrusion of EB measured by any
method is shown to be optimized, is independent of metabolic energy
and is increasingly affected by concentrations of carbonyl cyanide
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m-chlorophenylhydrazone (CCCP) which uncouples the proton motive
force (PMF). In contrast, at pH 8, extrusion is dependent upon metabolic
energy, and is affected by inhibitors of ABC transporters orthovanadate
and verapamil. In deionised water, efflux is exclusively dependent upon
metabolic energy (glucose or ethanol).

Conclusions: Gram-negative bacteria contain two general EP systems —
one that functions at low pH (represented by the RND superfamily
of transporters) and one that functions at high pH (a putative ABC
transporter). These data are consistent with those obtained by others
using purified AcrB which demonstrate a high dissociation of a substrate
at low pH and low dissociation at high pH, and for the stable association
of the EP itself that is greatest at low pH and unstable at high pH. The
relationship of efflux to pH and the relationship of the latter to the PMF,
the activity of F1F0-ATPase, and the protons required to energize the
efflux pump systems will be presented.

P750| The role of mar mutations for the fitness cost and its
compensation in fluoroquinolone-resistant Escherichia coli

B. Arntjen*, A. Heisig, P Heisig (Hamburg, DE)

Objective: Selection of highly fluoroquinolone resistant mutants with
ciprofloxacin from a quinolone susceptible isolate of E. coli (WT) has
yielded mutants MIII and MIVa carrying target mutations in genes gyrA
and parC in addition to a marR knock out deletion. This combination
of mutations is assumed to be responsible for the multiple-antibiotic
resistance (mar) phenotype and a distinct loss of fitness of mutants MIII
and MIVa. Growing these mutants over 300 generations in the absence of
selective pressure resulted in mutants MIII-300-S16 and MIVa-300-S32
characterized by a restored fitness and a partial loss of the mar phenotype.
DNA sequence analysis revealed a different marA point mutation in each
mutant. The aim of this study was to investigate the impact of these marA
mutations on fluoroquinolone resistance and the restoration of the fitness.
Methods: Individual marA point mutations were introduced into the
chromosome of parent strains WT and its marR deletion derivative WTIII
by site-directed mutagenesis. MICs were determined in the absence and
presence of sodium salicylate. The measurement of fitness in vitro was
performed as a pairwise growth competition experiment. Expression
rates of genes marA and acrA were determined by qRT-PCR.

Results: MICs of novobiocin, ciprofloxacin, tetracycline, nalidixic acid
and cloramphenicol were decreased by fourfold for marA mutants of
WTIIL, but only twofold for marA mutants of WT in the presence of
sodium salicylate as a known activator of marA expression. In a pairwise
competition experiment with WT, WTIII showed a significantly reduced
fitness (delta logCFU= 3). Introducing the marA mutations into WTIII
completely compensated this loss of fitness (delta logCFU= 0). Gene
expression analysis revealed a more than twenty fold overexpression of
marA in WTIII and its marA mutants compared to WT. However, the
gene acrA encoding the multiple drug resistance efflux pump AcrAB
was overexpressed only in WTIII (fourfold). In marA mutants of WTIII
acrA expression was comparable to the level determined for WT. These
data support the idea of the marA mutations confering a loss of function.
Conclusions: The mar operon plays an essential role not only for the
development of high-level fluoroquinolone resistance in E. coli, but also
for the fitness of such isolates. These results stress the importance of a
balanced regulation of the mar operon.

P751| Characterization of a proposed RamR binding site involved
in regulation of multiple drug resistance in Salmonella Typhi-
murium and Salmonella Hadar using a reporter gene assay

E Pott*, A. Heisig, P Heisig (Hamburg, DE)

Objectives: In vitro-selected second-step mutants of Salmonella
Typhimurium (CI) and S. Hadar (DIla) express a multiple drug
resistance (MDR) phenotype associated with overexpression of AcrAB-
TolC efflux pump and its activator RamA. This study aimed at analyzing
the regulation of ramA by characterizing a postulated stem-loop-structure
of the putative binding site of the repressor RamR upstream of ramA.
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Methods: The DNA sequence of ramR and the ramR-ramA intergenic
region (IGR) was determined by cycle-sequencing. To study the impact
of mutations on the ramA overexpression a set of plasmids was
constructed with promoter pramA and the adjacent RamR-binding
site fused to the b-lactamase blaTEM-la reporter gene. Mutations
in the putative binding site were introduced into the plasmids by
replacing the wildtype IGR by those of mutants CII and DIla to yield
plasmids pHPFP10-11 and -12, respectively. Variants were generated
by site-directed mutagenesis (pHPFP10-13 to -16). Gene expression
was assayed by determining minimal inhibitory concentrations (MICs)
of ampicillin (AMP) for salmonellae carrying the different reporter
gene plasmids. A ramR-knockout mutant was generated by inserting
a kanamycin resistance-cassette into ramR.

Results: Mutants CII and DIla show deletions upstream ramA of 22
basepairs (bp) and 1bp, respectively. This deletes 15bp of the 20bp-
sized RamR binding site in CII and 1bp in DIla. Cells carrying the
corresponding plasmids pHPFP10—11 and -12 showed an 8-fold increase
in MIC of AMP whereas knockout of the ramR gene only leads to
a 4-fold increase. Reconstituting the number of bases in the loop
(pHPFP10-13) does not alter the MIC compared to pHPFP10-12. A
different 1bp-deletion in the loop (pHPFP10—-14) and deletions altering
the stem (pHFP10-15, -16) show increases in MIC of 7- and 6-fold,
respectively.

Conclusions: The results of the reporter gene assay (pHPFP10—11 and
-12) indicate that both deletions in CII and DIla increase the ramA-
expression (8-fold MIC). Any other alteration (pHPFP10-13 to -16)
including the restoration of the loop size by a different bp, deletion of
another nucleotide or variations of the stem yielded comparable MIC
increases (6- to 8-fold), while inactivation of the ramR gene had a
reduced effect (MIC increase 4-fold). These results indicate that the
binding of repressor RamR to its binding site is strictly sequence-
dependent. Furthermore, the existence of ramA-regulators besides RamR
is likely.

Strain Plasmid Ampicillin MIC Relative increase in MIC
(ng/ml) compared to plasmid
pHPFP10-10
S. Typhimurium CI pHPFP10-10 512 1
S. Typhimurium CI ramR::kanR pHPFP10-10 2048 4
S. Typhimurium CI pHPFP10-11 4096 8
S. Typhimurium CI pHPFP10-12 4096 8
S. Typhimurium CI pHPFP10-13 4096 8
S. Typhimurium CI pHPFP10-14 3584 7
S. Typhimurium CI pHPFP10-15 3072 6
S. Typhimurium CI pHPFP10-16 3072 6

P752| Metabolomic profiling of the multidrug resistance
transcription regulator, RamA, in Klebsiella pneumoniae

T. Schneiders*, M. Abu Oun (Belfast, Surrey, UK)

Objectives: RamA is an AraC/XylS family transcriptional activator
where it’s over expression is associated with a multidrug resistance
phenotype via the acrAB efflux pump. In Salmonella it has been
shown that a deletion of the ramA renders the bacterium susceptible
to the effects of the putative efflux pump inhibitor chlorpromazine.
Whilst it has been repeatedly shown that RamA overexpression and
its effect on AcrAB results in the efflux of a variety of compounds
there has been no data on the effect of RamA overexpression on the
metabolomic profile of these pathogenic bacteria. Therefore in order
to understand the role of this key regulator in the development of
antibiotic resistance, metabolomic analyses of RamA overexpression was
undertaken in K. pneumoniae.

Methods: Genetically modified mutants in the ramA locus (delta ramA
and delta ramR which is a ramA overexpresser) and the parental
Klebsiella pneumoniae strain Ecl8 were used in the Biolog analyses.
The three bacterial strains were analysed using the OmniLog Phenotype
Microarray System a high-throughput assay that allows the analyses of
carbon, nitrogen, phosphorus, sulphur and dipeptide substrate utilisation
of bacterial cells. All fluids, reagents and PM panels were supplied by
Biolog and used according to the manufacturer’s instructions. Data was
analysed using the Genespring software.
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Results: Generally the delta ramA mutant produced a similar
biochemical profile to the parental wild type Ecl8. The biochemical
tests where the lack of ramA impacted significantly on were in the
presence of osmolytes and growth in high pH. Approximately 43
significant differences in substrate metabolism were found when the
ramA overexpresser was compared to either the delta ramA or parental
wildtype. The ramA overexpresser was particularly impaired when grown
in the presence of several nitrogen sources. Interestingly the ramA
overexpresser exhibited less pH sensitivity than the delta ramA mutant.
Conclusion: In this study the metabolomic impact of ramA overex-
pression, was determined in the nosocomial pathogen K. pneumoniae.
Our transcriptomic analyses shows that various membrane components
are up and down regulated in response to ramA overexpression which
supports the effects noted in the efflux/influx of the different metabolic
substrates identified in the Biolog screen. These data clearly underscore
the metabolic cost of ramA overexpression and its effect on multidrug
resistance.

P753| Novel AraC regulator in mediating the multidrug-resistant
phenotype via the OqxAB efflux pump in clinical and
environmental isolates of Klebsiella pneumoniae

M. Veleba, T. Schneiders™ (Belfast, UK)

Objectives: AraC/XylS family consists of transcriptional regulators
that are involved in a myriad of cellular functions. A subset of these
transcriptional regulators typified by the MarA/SoxS and RamA proteins
confer a multidrug resistance phenotype via the upregulation of the
acrAB efflux pump. In this study we have identified another AraC type
regulator within the Klebsiella pneumoniae genome that may be involved
in conferring a multidrug resistant phenotype via the OqxAB pump.
Methods: RNA was extracted from a combination of isogenic mutants
and clinical isolates using the Qiagen RNaeasy Kit. RNA integrity was
assessed using nanodrop and Agilent Nanochip systems. The RNA was
transcribed into double stranded cDNA prior to labelling with Cy3.
The cDNA was hybridised to the Nimblegen expression array platform
designed from the K. pneumoniae MGH 78578 genome.

Results: Our microarray results demonstrated that the novel AraC
regulator was overexpressed in isogenic strains that differed only
in ramA expression levels. However ramA overexpression was not
linked to the upregulation of this novel AraC regulator. Bioinformatic
analyses of the genomic organisation of the area surrounding the novel
regulator indicated that it controls an efflux pump annotated as ogxAB.
RT-PCR analyses of clinical and environmental isolates demonstrated
that upregulation of the novel AraC regulator is linked to the upregulation
of the oqxAB efflux pumps. Bioinformatic and RT-PCR analyses support
this association as mutations within the AraC regulator also result in the
upregulation of the oqgxAB pump.

Conclusion: In this study we have identified a previously uncharacterised
transcriptional regulator of the efflux pump ogqxAB in Klebsiella
pneumoniae. A combination of factors underscore the importance of
understanding the regulation of the oqxAB gene by this novel AraC
regulator; firstly oqxAB has been previously identified as a significant
efflux mechanism in conferring resistance to the growth promoter
olaquindox and ciprofloxacin and secondly is chromosomally encoded in
nosocomial pathogens such as Klebsiella spp. and Burkholderia spp. but
has acquired genetic mobility as a plasmid in E. coli. Therefore the role
of 0oqxAB and its novel AraC regulator represent an emerging mechanism
of resistance to clinically relevant antibiotics in K. pneumoniae.
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P754| Aac(6')-Ib-cr genotyping by simultaneous high-resolution
melting analysis of an unlabelled probe and full length
amplicon

P Andersson*, JM. Bell, J. Turnidge (North Adelaide, AU)

Objectives: There are several variants of the gene encoding aminogly-
coside acetyltransferase aac(6')-Ib, and of greatest clinical concern is
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the aac(6’)-Ib-cr variant which extends the enzyme targets to include
fluoroquinolones in addition to aminoglycosides. The aac(6’)-Ib-cr
variant is characterised by amino acid changes at codon 102 (Trp — Arg)
and codon 179 (Asp — Tyr). There are two described aac(6’)-Ib-cr
variants which differ from the wild type aac(6')-Ib (wt) at nucleotide
304 by aT— C (cr-C) or T — A (cr-A) change. Both nucleotide changes
result in a Trp — Arg amino acid substitution. We sought to design a
rapid and simple assay able to distinguish between the three known
alleles found in the aac(6')-Ib gene at codon 102.

Methods: A 58bp fragment was amplified using asymmetrical primer
concentrations in the presence of a 25bp unlabelled probe with a perfect
match to the wt allele. The combined information from simultaneously
acquired high resolution melting data of the full length amplicon and
the unlabelled probe, allows unambiguous genotyping, even of discrete
T — A nucleotide changes.

Results: Two melting events were observed: one around 65-75°C,
describing the probe disassociation and one around 79—84°C, describing
whole amplicon melting (see figure). In brief, the probe and amplicon
melting points were: 72.0°C and 81.9°C for wt; 69.7°C and 82.7°C for
cr-C; 68.8°C and 81.7°C for cr-A. Heterozygote isolates containing both
wt and cr alleles showed a distinct shoulder on the amplicon melting
peak, due to the melting of heteroduplex fragments. The probe melting
event for heterozygotes showed two distinctive peaks representative of
the two individual allele probe peaks.

The assay was validated using 211 isolates with known aac(6)-Ib status
and genotype, and further tested on 732 isolates with unknown aac(6')-Ib
status and genotype. The assay performed reliably in all tests.
Conclusion: We have developed a one-step closed-tube assay for the
detection and genotyping of aac(6')-Ib-cr, capable of differentiating
between the two genetic variants responsible for the aac(6')-Ib-cr
phenotype, which from an epidemiological perspective is of importance.
The assay is rapid at <2 hours, costs less than US $1 per isolate and
addresses the need of an efficient detection system for the monitoring
of the growing prevalence of clinically significant aac-Ib-cr variants.
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P755| Diffusion of plasmid-mediated quinolone resistance determi-
nants in CTX-M-type extended-spectrum p-lactamases in hos-
pitals and the community in the Saint-Etienne region, France

N. Filippa*, A. Carricajo, G. Aubert (Saint Etienne, FR)

Objectives: Fluoroquinolone resistance has been widely reported due to
unbridled clinical use of these compounds and is usually chromosomally
mediated. However, plasmid-mediated resistance has emerged and is
now described worldwide. The aim of this study was to evaluate the
prevalence of determinants of plasmid-mediated quinolone resistance
(PMQR) (qnrA, gnrB, qnrS, aac(6')-Ib-cr, and qepA) among clinical
isolates of CTX-M type strains in the Saint-Etienne region (population:
600 000) comprising 11 analytical laboratories between October 2007
and March 2008.

Methods: A total of 103 non-duplicated isolates of CTX-M-positive
Enterobacteriaceae were screened using specific primers for qepA and
aac(6')-Ib-cr and multiplex PCR for qnrA, qnrB and qnrS genes; The
aac(6')-Ib-cr variant was further identified by digestion with BstCI.
PMQR-positive isolates were analyzed for antimicrobial susceptibility
and presence of mutations in the quinolone-resistance determining region
(QRDR) of gyrA gene.
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Results: During the study period, 103 isolates were analyzed comprising
87 E. coli and 16 K. pneumoniae mostly CTX-M15 (36.9%), CTX-
M1 (28.2%), CTX-M14 (20.4%) but also CTX-M2 (5.8%), CTX-M57
(2.9%), CTX-M32 (2.9%), CTX-M27 (2.6%) and CTX-M8 (0.9%).
Twenty-seven isolates (26.2%) were positive for aac(6')-Ib gene and
25/27 (92.6%) were aac(6’)-Ib-cr mutant. Of these 25 aac(6')-Ib-cr, 23
were detected in CTX-M15 (19 E. coli and 4 K. pneumoniae), 1 in CTX-
M14 (E. coli) and 1 in CTX-M54 (E. coli). 29.6% of hospitals isolates
were positive for aac(6’)-Ib-cr compared to 21.6% in the community
and 8.3% in tertiary care units. Of 103 isolates, only 1 qnrS (0.9%) was
identified in a K. pneumoniae CTX-M15 isolate (in association with
aac(6)-Ib-cr), whereas no qnrA-like or qnrB-like genes were detected.
Two qepA (1.9%) E. coli were isolated: 1 CTX-M14 and 1 CTX-M57,
respectively alone and associated with aac(6’)-Ib-cr. Analysis of the
gyrA chromosomal QRDR region revealed the presence of at least one
mutation in all PMQR bacteria identified.

Conclusions: Our results show that isolates with aac(6')-Ib-cr,
often associated with the blaCTX-M-15 gene, are emerging among
fluoroquinolone-resistant E. coli in the Saint-Etienne region, both in
hospitals and in the community. Diffusion of other PMQR determinants
such as qnr and qepA remains rare but is often associated with aac(6')-
Ib-cr, suggesting that plasmid diffusion of these resistance determinants
may develop rapidly in the future.

P756| Additive effect of qnr genes, Ser83Leu substitution in
DNA gyrase and Ser80Arg in topoisomerase IV on the
fluoroquinolone resistance in E. coli

A. Briales*, JM. Rodriguez-Martinez, C. Velasco, P Diaz de Alba,
J. Pachén, J. Dominguez-Herrera, A. Pascual (Seville, ES)

Objectives: The aim of this study was to evaluate the impact of qnrA,
qnrB and qurS in E. coli wild type strain and E. coli harbouring the most
frequent substitutions in the QRDR regions of GyrA and ParC, against
four different fluoroquinolones (FQ).

Methods: E. coli ATCC 25922 was used as a background strain.
E. coli (GyrA Ser83Leu), E. coli (ParC Ser80Arg) and E. coli (GyrA
Ser83Leu/ParC Ser80Arg) were obtained by gene replacement, and
the respective derivatives carrying qnrAl, qnrB1 or qnrS1 into pBK-
CMV vector by transfromation. In total twelve isogenic strains were
investigated. MICs and MBCs of 4 fluoroquinolones were determined.
Time killing curves were performed for each strain at 1 and 4 times MIC
values, and at ciprofloxacin 1 and 2 mg/L.

Results: The effect on FQ resistance of the qnr genes was similar for CIP,
LEV, MXF and NFX in the different genetic backgrounds. MICs of CIP
against E. coli wild-type, E. coli (GyrA Ser83Leu) and E. coli (GyrA
Ser83Leu/ParC Ser80Arg) were 0.002, 0.125, 0.25mg/L, respectively.
In presence of qnrA, qnrB or qnrS, MICs increased from 4 to 64-fold
against this FQ. E. coli (gyrA Ser83Leu/parC Ser80Arg) harboring qnr
genes showed MICs for CIP, LEV, MXF and NFX that ranging from
1-2, 1-4, 1-2 and 4-8 mg/L, respectively. MBCs of the four FQ were
the same or 1-2 dilutions higher than the corresponding MICs in all the
cases. In the time-killing assays, viable bacteria recovered for E. coli
wild-type harbouring qnr genes were at least 100-fold higher compared
to E. coli wild-type at 4xMIC of CIP at 24 h. In the time-killing assay at
1-2 mg/L of CIP, no viable bacteria were recovered for E. coli wild-type
at 8h, while 10>-10* CFU/ml were recovered in presence of qnr. Those
values were observed to 24 h for qnrA, qnrB and qnrS. At 1 mg/L of CIP,
a marked re-growth is observed in E. coli (gyrA Ser83Leu) harbouring
qnrA and qnrS. This re-growth was not observed for qnrB under the
same conditions.

Conclusions: The additive effect of the qnr genes, Ser83Leu in the GyrA
and Ser80Arg in ParC lead to intermediated susceptibility or resistance
to FQs. Expression of qnr genes in Enterobacteriaceae, at least in E. coli,
may have an important role to select one-step mutants with high level
of FQ resistance with additional substitutions in the QRDR region of
GyrA and ParC.
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P757| AAC-(6')-Ib-cr, QnrC and QnrS determinants among bacte-
rial isolates from wild and food-producing animals in Portugal

E. Ferreira, L. Clemente, D. Jones-Dias, V. Manageiro, P Themudo,
T Albuquerque, A. Amado, M. Cani¢a™* (Lisbon, PT)

Objectives: Plasmid-mediated quinolone resistance (PMQR) is increas-
ingly identified worldwide in Enterobacteriaceae of human origin.
However, few reports describe their occurrence among bacteria from
animal origin. The aim of this study was to evaluate the extension of
PMQR in animals.

Methods: We screened two collections of Enterobacteriaceae isolates
(n=140) for the presence of PMQR determinants, identified at National
Laboratory of Veterinary Research (LNIV, Lisbon), during a period
of two years (2008-2009). A total of 51 Salmonella isolates from
different serotypes were isolated from layers, and 89 Escherichia
coli were isolated from farm animals, birds and mammals. PCR and
nucleotide sequencing were used with specific primers to screen for
the presence of the following genes: qnrA, qnrB, qnrC, qnrD, qnrS,
aac-(6')-Ib-cr and qepA genes. Susceptibility testing of isolates carrying
PMQR determinants was performed against quinolones (nalidixic acid,
ciprofloxacin, norfloxacin, pefloxacin, orbifloxacin, marbofloxacin and
enrofloxacin) by disk diffusion and MIC methods, and interpreted
according to SFM veterinary and EFSA guidelines, respectively.
Results: We identified a qnrC-positive Salmonella enteritidis isolated in
a layer chicken. Three qnr genes were identified as qnrS1 and were
detected in E. coli isolates from a broiler, a dog and a turtle-dove.
The aac-(6')-Ib-cr gene was detected in an E. coli isolated from a
dolphin. None of the isolates, from both collections, carried qnrA,
qnrB, qnrD or qepA genes. The isolates with aac-(6')-Ib-cr and the
other two QnrS1 determinants showed diminished susceptibility to all
fluoroquinolones tested and to nalidixic acid but one of the isolates with
QnrS1 determinant was susceptible to all antibiotics. Isolates with QnrC
determinant showed susceptibility to pefloxacin and marbofloxacin.
Conclusions: This survey showed that PMQR determinants are present
in animals from different environments in Portugal, including food-
producing animals. To our knowledge this is the first report of a qnrC
gene in isolates from animal origin. The study highlights the need of
surveillance of this resistance mechanism and reinforces a more careful
use of fluoroquinolones.

Occurrence of plasmid-mediated quinolone resistance genes
and extended-spectrum B-lactamases encoding genes among
Gram-negative isolates from drinking and environmental
waters

N. Mendonga*, J. Ramalho, P Vieira, A. Tavares, P Pereira, G.J. da

Silva (Coimbra, Leiria, PT)

Background: Water constitutes a way of dissemination of antimicrobial
resistance genes from bacteria of human and animal sources especially
if they are inserted in mobile genetic elements.

Objective: The aim of the work was to search for plasmid-mediated
quinolone resistance (qnr) genes and extended-spectrum [3-lactamase
(ESBL)-encoding genes among coliform and non-fermentative bacilli
isolated from water of different origin.

Methods: Between May and October 2009, 187 isolates were recovered
from drinking, recreational, superficial and underground waters. The
antimicrobial susceptibilities were determined by the disc diffusion
method. ESBL-phenotype was determined by double-disc synergy
method with ceftazidime and cefotaxime. blaTEM and blaSHV genes
were screened in ESBL-producers by PCR. Multiplex-PCR for the qnrA,
qnrB and qnrS genes was performed in nalidixic acid resistant isolates.
The amplicons detected were sequenced.

Results: Fifty three percent of the strains were isolated from
underground water, 24% from drinking water, 14% from superficial water
and 10% in recreational water. Among consumption and recreational
water isolates, 2% were resistant to [-lactams. Furthermore, 3% of
resistance to nalidixic acid was also detected among isolates from
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recreational water, where swimming pools were a major contributor.
Underground water isolates showed higher level of resistance to
amoxicillin/clavulanate (12%) and to nalidixic acid (7%) and a decrease
of susceptibility to ciprofloxacin (1%). Imipenem and gentamicin showed
good bacterial inhibitory activity with 99% and 79% of susceptibility,
respectively. Among the 187 strains, 11% showed resistance to nalidixic
acid of which only 15% presented qnrB. qnrB genes were found in
a Citrobacter spp. isolated from water of an artesian well (33%) and
Escherichia coli isolates from beach’s waters (67%). It is important
to highlight the levels of resistance detected to ceftazidime (4%) and
cefotaxime (5%), mostly among the recreational waters. Although results
from disc diffusion synergy method suggested that 3% of isolates were
ESBL-producers, we didn’t detect blaTEM or blaSHV genes by PCR.
Conclusions: The study showed the presence of antibiotic resistance
in aquatic environment, mostly in consumption, recreational and
underground waters and shows the presence of qnrB genes with potential
lateral transfer which may act in synergy with other quinolone resistance
mechanisms.

P759| Molecular analysis of fluoroquinolone-resistant extra-
intestinal Escherichia coli isolates from dogs and humans in
Australia

JL. Platell*, R.N. Cobbold, M.L. Menard, C.R. Clabots, M.A. Kuskowski,
D.J. Trott, JR. Johnson (Brisbane, AU; Minneapolis, US)

Objectives: To assess the origins canine and human fluoroquinolone-
resistant (FQr) phylogenetic group B2 FQr E. coli isolates in Australia.
Methods: Overall, 707 FQr extra-intestinal E. coli isolates (123
canine, 584 human) from Australian diagnostic laboratories (2007-2008)
underwent PCR-based phylotyping. Group B2 isolates were selectively
tested for single-nucleotide polymorphisms (SNPs) indicating sequence
type ST131, sepsis-associated O types (rfb PCR), susceptibility to 19
antimicrobials, extended virulence genotypes (53 traits), pulsed-field gel
electrophoresis (PFGE) profiles, and partial multi-locus sequence typing
(MLST; fumC, gyrB, and recA).

Results: Group B2 accounted for 37% (263/707) of study isolates,
including 11% (13/123) of canine but 43% (250/584) of human isolates
(P <0.001). 58% of group B2 isolates were multi-drug resistant (i.e.,
resistant to >4 antimicrobials), regardless of host. ST131 accounted
for the majority of both human (205/250, 82%) and canine (9/13,
69%) group B2 isolates. PFGE analysis showed several instances of
>94% similarity among ST131 isolates across host species both within
Australia and compared with an international ST131 E. coli library. An
O75:K+ clonal group (ST1193), which likewise included canine and
human isolates, accounted for nearly 50% (24/49) of the non-ST131
group B2 isolates. Its two main pulsotypes were >90% similar; each
exhibiting human-canine commonality. Group B2 isolates’ virulence
profiles differed significantly by clonal group, but not by host species.
Conclusions: Group B2 was significantly more prevalent among human
than canine-source FQr E. coli in Australia, suggesting that dogs are
a less important reservoir for such strains than are humans. Two
clonal groups, ST131 (81%) and ST1193 (9%), accounted for 90%
of FQr group B2 isolates. Across-species strain similarity (by ST,
virulence genotype, and PFGE profile) supports human-dog exchange
of FQr E. coli within Australia. Likewise, PFGE commonality with
international ST131 isolates suggests that dogs and humans in Australia
are participants in the intercontinental emergence and dissemination of
ST131. This, plus Australia’s unique banned use of FQs in production
animals, argues against the local food supply as a source for Australian
FQr group B2 strains.
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P760| Antibiotic resistance of Salmonella enterica isolates from
Greece mediated by tetA, qnrA and qnrB resistant genes

G. Filioussis*, N. Tzimotoudis, E. Petridou, A. Zdragas,
K. Papageorgiou, S.K. Kritas (Thessaloniki, GR)

Objectives: The antibiotic resistance of fifty Salmonella enterica strains,
isolated from animal and food sources in Greece and its association with
resistance genes and plasmids were investigated.

Methods: Antibiotic susceptibility of the Salmonella enterica isolates
was determined by dilution antimicrobial susceptibility tests in
accordance to the M100-S16 method and the interpretive criteria of
the Clinical and Laboratory Standards Insitute (CLSI, 2006). The MICs
were determined as the lowest concentrations of antimicrobial agents
that inhibited visible growth. PCR assays were performed to identify
the presence of genes conferring resistances. Nucleotide sequences of
PCR products were aligned and compared to GenBank homologue
sequences (www.ncbi.nlm.nih.gov). The plasmid content of the resistant
isolates was investigated by pulsed field gel electrophoresis (PFGE) after
cleavage with Sau3Al restriction enzyme.

Results: Twelve isolates were resistant to tetracycline (MIC >128ug/ml),
five to ampicillin (MIC >128ug/ml) and three to nalidixic acid (MIC
>128ug/ml) and ciprofloxacin (MIC >128 pg/ml). The tetA gene was
highly prevalent in Salmonella strains of our study, being detected in
nine tetracycline-resistant isolates. Meanwhile qnrA and qnrB genes were
detected in the three quinolone resistant strains. The extended sequence
analysis of the products beard high identities when compared to GenBank
sequences. Finally no specific bands in pulsed-field gel electrophoresis
(PFGE) patterns could be attributed to plasmid DNA.

Conclusions: This is to the best of our knowledge the first report of
tetA, qnrA and qnrB resistant genes in Salmonella enterica isolates in
Greece. Plasmids and transposons carrying resistant genes have been
isolated from salmonellas in many countries. As they seem to be more
broadly distributed among enterobacteria than first assumed, our further
work would be focused on the distribution of these DNA elements among
resistant Salmonella enterica serovars.

P761| Plasmid-mediated quinolone resistance genes in Enterobac-
teriaceae isolates of human and animal origin in Lithuania

J. Pouvilonis*, V. Seputiene, M. Jurenaite, M. Ruzauskas,
R. Siugzdiniene, M. Virgailis, A. Pavilonis, E. Suziedeliene (Vilnius,
Kaisiadorys, Kaunas, LT)

Objectives: Plasmid-mediated quinolone resistance (PMQR) caused
by qnr, qepA and aac(6')-Ib-cr genes is emerging worldwide in
Enterobacteriaceae. The aim of this study was to evaluate the prevalence
of PMQR determinants in a collection of quinolone-resistant bacterial
isolates of human and animal origin in Lithuania (2005-2008) and
to investigate their association with extended-spectrum f-lactamase
(ESBL)-producing isolates.

Methods: A total of 265 non-repetitive quinolone-resistant (Nal, Cip
or Nor) bacterial isolates from human infections (n=65 E. coli, n=41
K. pneumoniae, n=5 K. oxytoca) and from farm animals (n=99
E. coli, n=55 S. enterica) were studied. Screening of qnr (qnrA, qnrB,
qnrS), qepA and aac(6')-Ib-cr genes was carried out by multiplex and
conventional PCR. Restriction analysis of PCR products was used to
distinguish between aac(6’)-Ib-cr and aac(6')-Ib alleles.

Results: Of 265 isolates, 61 (23%) harboured PMQR genes (clinical
isolates: n=30/65 (46%) E. coli, n=18/41 (44%) K. pneumoniae, n=2/5
(40%) K. oxytoca, animal isolates: n=11/99 (11%) E. coli). The most
prevalent was aac(6’)-Ib-cr gene, found in 57 (22%) isolates (clinical
isolates: n=29 E. coli, n=17 K. pneumoniae, n=1 K. oxytoca, animal
isolates: n=10 E. coli). The qnr genes were detected in 8 (3%) isolates
and were represented by qnrB (clinical isolates: n=1 E. coli, n=1
K. pneumoniae, n=1 K. oxytoca) and qnrS (clinical isolates: n=1
K. oxytoca, animal isolates: n=4 E. coli). qnr and aac(6')-Ib-cr genes
coexisted in three E. coli animal isolates and one K. oxyfoca clinical
isolate. No PMQR genes were observed in S. enferica animal isolates.
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Among 71 E. coli, K. pneumoniae and K. oxytoca clinical isolates
producing CTX-M type -lactamases, four (5.6%) harboured qnr genes:
qurB (n=1 CTX-M-3 E. coli, n=1 CTX-M-15 K. pneumoniae, n=1
CTX-M-15 K. oxytoca) and qnrS (n=1 CTX-M-3 K. oxytoca). Thirty
three (46%) isolates carried aac(6’)-Ib-cr gene (n= 14 CTX-M-15 E. coli,
n=18 CTX-M-15 K. pneumoniae, n=1 K. oxytoca).

Conclusion: The aac(6')-Ib-cr determinant is more prevalent than
other PMQR genes (P <0.01) in quinolone resistant K. pneumoniae,
K. oxytoca and E. coli clinical isolates and E. coli animal isolates.
A strong association (P<0.01) between CTX-MI15 and aac(6)-Ib-
cr determinants in CTX-M-producing E. coli, K. pneumoniae and
K. oxytoca clinical isolates was determined.

P762| Prevalence of plasmid-mediated quinolone resistance
determinants in Enterobacteriaceae strains isolated in
north-eastern Italy

A. Mazzariol*, R. Koncan, B. Kocsis, R. Aschbacher, P Lanzafame,
R. Fontana, M. Rassu, M. Schinella, G. Cornaglia (Verona, Bolzano,
Trento, Vicenza, Rovereto, IT)

Objectives: To investigate the prevalence of plasmid-mediated quinolone
resistance determinants among Enterobacteriaceae isolated in North-East
Italy.

Materials and Methods: We collected 756 Enterobacteriaceae, non-
susceptible to fluoroquinolones and/or resistant to third-generation
cephalosporins, isolated during 2007 and 2008 in five different
microbiology laboratories (namely Verona, Vicenza, Bolzano, Trento and
Rovereto). All isolates were screened by PCR for the presence of three
qnr determinants — namely A, B, and S — for the qepA efflux pump and
for aac(6’)-Ib-cr. These non-duplicate isolates included 497 Escherichia
coli, 69 Proteus spp., 52 Enterobacter spp., 68 Klebsiella spp., 24
Morganella morganii, 18 Citrobacter spp, 21 Providencia spp, and 7
Serratia spp.

Results: Of 756 strains tested 36 (4.76%) presented either qnrS (28
strains) or qnrB (8 strains). No qnr A was detected. Of 497 E. coli only
12 (2.41%) carried a qnr determinant (namely qnrS). The prevalence
of qnr determinants was higher in other species, namely 3.8% in
Enterobacter spp. (two qnr B), 33.33% in Citrobacter spp. (six qnr B),
and 22.05% in Klebsiella spp. (15 qnr S). The qep A gene was detected
in four K. oxytoca. strains. (0.53% of the total isolates). The aac(6)-Ib-cr
determinant was detected in 66 strains (8.73% of the total), namely 56
E. coli, 8 Klebsiella, one P mirabilis and one M. morganii. Five strains
harboured more than one PMQR, i.e. four E. coli carried a qnrS plus
aac(6')-Ib-cr, and one Klebsiella harboured a qnrS plus a qepA). The
ciprofloxacin resistance of strains carrying one of the plasmid-mediated
determinants ranged between <0.25mg/L and 256 mg/L. Out of 108
strains carrying a PMQR, 67 produced at least one ESBL and 6 strains
produced an MBL (VIM-1).

Conclusions: The prevalence of PMQR determinants in North-
Eastern Italy proved low among E. coli but much higher in other
Enterobacteriaceae genera such as Klebsiella and Citrobacter. The
aac(6')-Ib-cr variant was also frequently detected, whilst the prevalence
of the qepA efflux pump is was very low. More often than not the PMQR
determinants were found to be associated with ESBLs.

Prevalance and diversity of plasmid-mediated quinolone
resistance genes in extended-spectrum f-lactamase positive
Escherichia coli and Klebsiella pneumoniae: first report of
qepA from Turkey

Z. Gulay*, M. Bicmen, D. Gur on behalf of the Hitit-2 Study Group

Objective: Plasmid-mediated quinolone resistance (PMQR) seem to be
emerging in Turkey as in the other parts of the world. However, previous
studies have not included some of the newer members of the PMQR
genes. In this study, we screened the PMQR determinants (qnr A, B, C,
S, qepA and aac(6')-Ib-cr) in ESBL-positive invasive E. coli (Ec) and
K. pneumoniae (Kp) in order to update existing data.
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Method: The isolates were collected from 12 centers in Turkey as a
part of The Hitit-2 Surveillance Study. A total of 151 isolates (67 Ec,
84 Kp) were taken into the study. Of these, 105 (69.5%) were resistant
to nalidixic acid (Nal) and 95 to both Nal and CIP. PMQR genes were
detected by PCR. aac(6')-Ib-cr variant is identified by digestion with
BseG1. All positive results were confirmed by sequencing.

Results: Of the Nal(r) isolates 77 (73.3%) possessed one of the PMQR
genes. Among these 13 (16.8%) carried more than one PMQR gene.
The prevalance of PMQR genes was 12.5%-100% according to the
centers. Qnr A(Al), B(B1, B2, B5, B6/9) and S (S1) were detected in
1.9%, 10.5% and 1.9% of the isolates respectively. These were colected
in 5 different centers. None of the isolates carried qnrC. aac(6')-Ib-
cr was detected in 69.5% of the Nal(r) isolates and was found in all
collaborating centers. 89% of aac(6’)-Ib-cr-positive isolates (43 Ec, 22
Kp) produced CTX-M-15 ESBL and of the Ec isolates 46.5% belonged
to the ST131:025b clone. PMQR genes were carried on plasmids with
sizes 1691 kb along with CTX-M {-lactamases in most cases. In two Ec
isolates qepA gene is detected for the first time in Turkey. The isolates
came from one center and also possessed aac(6’)-Ib-cr and qnrB2. They
had identical ERIC-PCR patterns.

Conclusion: The results of this study show that both the prevalance
and the diversity of PMQR genes are increasing in ESBL positive
Enterobacteriaceae in Turkey. As a high number of isolates belong to
the multiresistant ST 131:025b clone which caused epidemics in the
community, this study also indicates a potential risk of multiresistance
in community acquired infections.

ESBL carrying Salmonella isolates with reduced
fluoroquinolone susceptibility in Finnish travellers returning
from Asia

M. Gunell, P Kotilainen, P Huovinen, A-M. Rissanen, M. Korkeila,

A. Siitonen, M. Osterblad, J. Jalava, A. Hakanen* (Turku, Kuopio,

Lappeenranta, Helsinki, FI)

Objectives: Fluoroquinolones and 3rd generation cephalosporins are
drugs of choice to treat severe Salmonella infections. Reduced
fluoroquinolone susceptibility among Salmonella enterica isolates has
increased since late 1990’. Furthermore, proportion of ESBL producing
strains of Escherichia coli and other species of Enterobacteriaceae
has increased world wide. So far Salmonella isolates acquiring
resistance determinant against both fluoroquinolones and 3rd generation
cephalosporins have not been reported in Finland. This paper describes a
series of ESBL carrying Salmonella isolates among travellers returning
from Asia to Finland.

Methods: We included in this study four S. enterica isolates collected
from two different hospitals in Finland during March and April 2009.
The isolates were sent to the reference laboratory for ESBL gene
determination. We performed an ESBL screening using a disk diffusion
test with ampicillin (AMP) (10 pg), cefotaxime (CTX) (30 ug),
ceftazidime (CAZ) (30 ug), cefotaxime/clavulanic acid (CDO03) (30/10
ug) and ceftazidime/clavulanic acid (CD02) (30/10 wg) disks. These
isolates were also screened for ESBL resistance genes of TEM-, SHV-
and CTX-M families by PCR and sequencing. In addition, one strain
from our earlier Salmonella collection showed ESBL phenotype and
was taken into this study.

Results: All Salmonella isolates tested showed an ESBL phenotype:
AMP disk 6 mm, CTX disk 6 mm, cefotaxime/clavulanic acid disk
25-29mm, CAZ 6-16mm and ceftazidime/clavulanic acid disk
23-28 mm. The one strain from the earlier collection had AMP MIC
>128 mg/L, CTX MIC 16mg/L, CAZ MIC >64mg/L and cefurox-
ime MIC 32mg/L. In addition, all of these isolates showed reduced
ciprofloxacin susceptibility (MIC > 0.125mg/L). PCR results revealed
that one of the isolates was simultaneously TEM-1 and CTX-M positive,
three of the strains carried CTX-M-15 gene and the one strain from the
earlier collection had TEM-1 gene.

Conclusions: To date, this is the first report on ESBL producing
Salmonella strains in Finland. The rapid emergence of ESBL carrying
Salmonella isolates with decreased ciprofloxacin susceptibility among
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travellers returning to Finland needs more attention. These findings
suggest that ESBL screening is important not only with E. coli and
Klebsiella, but also with Salmonella strains, especially with isolates
showing the reduced fluoroquinolone susceptibility.

P765| Analysis of the mechanisms of fluoroquinolone resistance in
clonal group ST 131 uropathogenic Escherichia coli

T. Gibreel*, E Bolton, J. Cheesbrough, M. Upton, A. Fox, A. Dodgson
(Manchester, Preston, UK)

Objectives: Recent studies have reported the widespread emergence of
the 025:H4-ST131 clone of uropathogenic Escherichia coli (UPEC)
which is characterized by CTX-M-15 ESBL production and has fre-
quently been associated with fluoroquinolone resistance, this resistance
has increasingly been traced to plasmid medicated factors such as the
aac (6”)-Ib-cr gene and different Qnr genes that offer topoisomerase
protection. In this study we explore the prevalence of different quinolone
resistance mechanisms among ST131 strains within a defined UPEC
population.

Methods: 32 E. coli isolates were examined representing the total of
ST 131 found among 250 non-duplicate isolates recovered from patients
with urinary tract infection, in the northwest region of England between
September 2007 and December 2008. All isolates were screened for
mutations in quinolone resistance determinant regions (QRDRs) of gyrA
and parC genes by sequencing the respective targets. A PCR-based
restriction fragment length polymorphism (PCR-RFLP) assay was used
to identify the aac (6’)-lb-cr variants and screening for the three known
qnr genes was carried out using Multiplex PCR.

Results: Of the 32 tested ST131 isolates 20 (62%) showed resistance
to quinolones (nalidixic acid) and 19 (59%) expressed additional
resistance to fluoroquinolones (ciprofloxacin). All ciprofloxacin resistant
isolates had multiple mutations in both gyrA and parC genes while
the one nalidixic acid resistant isolate that failed to show resistance
to ciprofloxacin had a single gyrA mutation at codon 83 (Ser-Leu). On
the other hand only nine isolates carried the aac (6°)-lb-cr gene, which
represents 50% of ciprofloxacin resistant isolates. Of the 20 isolates
tested, none carried any of the targeted qnr genes.

Conclusion: The strong linkage between the ST131 clone and quinolone
resistance has been suggested to be the result of the high prevalence of
aac (6)-lb-cr among isolates of this clone. However, our study shows
that fluoroquinolone resistance occurs in ST131 UPEC as a result of
accumulated point mutations in both gyrA and parC genes, irrespective
of their acquisition of any plasmid mediated resistance.

P766| Antimicrobial resistance of Gram-negative bacteria isolated
from domestic and food-producing animals: potential
reservoirs of plasmid-mediated quinolone resistance genes

N. Mendonga, P Vieira, J. Ramalho, M.J. Saavedra, G.J. da Silva*
(Coimbra, Vila Real, PT)

Objective: The aim of the study was to evaluate the antimicrobial
resistance of domestic and food-producing animals’ Gram negative
bacteria and to screen for the presence of plasmid-mediated quinolone
resistance genes (qnr) as few data on the prevalence of these determinants
in strains from animals are available.

Methods: Gram negative bacteria were isolated from domestic (cat, dog
and jennet) and food-producing (chicken, rabbit, trout and gilt-head
bream) animals. Antimicrobial susceptibility was performed using the
disc diffusion method according to CLSI guidelines. The presence of
qnr genes was determined by Multiplex-PCR and DNA sequencing.
Results: Of the 53 strains studied, 22 were isolated from domestic
animals (DA) and 31 from food-producing animals (FPA). The majority
of isolates were Enterobacteria (70%) and 46% were Escherichia coli.
Isolates of both groups showed high resistance to amoxicillin: 87% for
FPA and 91% for DA, whose activity were recovered in the presence of
clavulanic acid (26 and 67% of resistance, respectively). All FPA isolates
were susceptible to ceftazidime, cefotaxime and imipenem. In contrast,



Pseudomonas

23%, 45% and 9% of DA isolates showed decrease susceptibility or
resistance to these [3-lactams, respectively. Isolates were more susceptible
to gentamicin (100 and 91% for FPA and DA isolates, respectively) than
to kanamycin (32 and 23% for FPA and DA isolates, respectively). For
cloramphenicol and SXT, FPA and DA isolates showed 35% and 41%
of resistance, respectively, while tetracycline resistance was higher for
FPA (52%) than for DA group (41%). Both groups were more resistant
to nalidixic acid (55% for FPA and 59% for DA) than to ciprofloxacin
(19 for FPA and 27% for DA). In DA isolates were found 3 isolates with
QnrB and 1 with QnrS, none susceptible to quinolones. One isolate with
QnrB (quinolone resistant) and 6 with QnrS were found in FPA group,
susceptible to quinolones. The six isolates were collected from rabbits.
Conclusion: This work shows differences in antibiotic resistance
between isolates of DA and FPA. Noteworthy is the appearance of
resistant isolates to broad spectrum f-lactams, including imipenem in
isolates from DA group. qnr genes were detected in both groups,
suggesting that animals may act as reservoirs of these genes, even in
strains susceptible to nalidixic acid. Resistant bacteria present in DA
and FPA can be transmitted to humans by contact or food-chain, an
increasing risk for human health.

P767| Quinolone resistance mechanisms in Escherichia coli isolated
from children (with or without diarrhoea) under 1 year in
Lima, Peru

M.J. Pons*, S.G. Mosquito, E. Mercado, P. Rivera, R. Maves, L.J. Del
Valle, M. Vargas, T. Ochoa, J. Ruiz (Barcelona, ES; Lima, PE)

Objectives: The objective was to analyse the quinolone resistance
mechanisms (gyrA, parC, aac(6')Ib-cr, qnrA,B,S) in Escherichia coli
isolated from children (with or without diarrhoea) in a periurban area of
Lima, Peru.

Method: Strains: A total of 85 E. coli isolates (11 Enteropathogenic —
EPEC, 11 Diffussely adherent — DAEC, 27 Enteroaggregative — EAEC,
2 Enterotoxigenic — ETEC — and 34 non-diarrheogenic — non DEC)
exhibiting resistance or diminished susceptibility to quinolones were
analyzed. Antimicrobial susceptibility to nalidixic acid (NAL) and
ciprofloxacin (CIP) was established by disk diffusion in accordance with
CLSI. Presence of mutations in gyrA and parC genes was determined
by PCR and sequencing.

Table 1. Quinolone resistance patterns

Nal Cip GyrA parC QnrB  AAC(6')lb-cr  NDEC DEC
1 N wt wt + - 1 1

1 N wt wt - + 0 1

1 N wt wt - - 0 2
1 N Leu83 wt - 0 2
R S wt wt + - 2 1
R S wt wt - - 1 5
R S wt wt - + 0 7
R S Leu83 wt + + 1 0
R S Leu83 wt - + 2 11
R S Leu83 wt - 6 19
R S Leu83 Ile 80 - - 4 0
R S Leu83 Ile 80 - + 1* 1
R S Leu83-Asn87 Ile 80 - - 1 0
R S Leu83-Asn87 Ile80-Gly84 — - 1 0
R R  Leu83 Ile 80 - - 1 0
R R Leu83-Asn87 1le80 - - 8 0
R R Leu83-Asn87 Ile80-Val84 — - 3 2

*This strain was PCR positive for QnrS.

Results: Attending to the resistance patterns and the mechanisms
involved were described 18 resistance profiles (Table 1).

Among DEC isolates the most frequent resistance pattern was NalR,
CipS followed by Nall CipS. No NalR CipR phenotype was detected
among DEC isolates. Meanwhile NalR CipS phenotype was the most
frequently detected in non-DEC isolates. All but 1 isolate, with one
substitution in GyrA and one in ParC presents the phenotype NalR Cip
S, while isolates with three or more substitutions in the targets were
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full resistant to both quinolones. The unusual phenotype Nall or NalR
without target mutation was detected in 21 isolates, although in 13 cases
presence of the searched plasmidic mechanisms was detected (QnrB in
3 cases and AAC(6")Ib-cr in the remaining10).

Interesting the aac(6’)Ib-cr gene was mainly detected in DEC isolates
that in non-DEC (20 vs 4 isolates).

Conclusions: A high frequency of isolates without identified mechanism
of quinolone-resistance has been observed, suggesting an high relevance
in the area of unusual mechanisms of resistance (such as hyperexpression
of chromosomal efflux pumps or the plasmid encoded efflux pumps
QepA or OqxAB).

Full characterization of these isolates is need to be performed in order
to identify the involved mechanism of quinolone-resistance.

P768| Presence of different resistance determinants conferring
plasmid-mediated quinolone resistance in Salmonella isolates
from reptiles in Germany

B. Guerra, K. Thomas, J. Beutlich, S. Jahn, L. Cavaco, R. Helmuth,
A. Schroeter, K. Veldman* (Berlin, DE; Copenhagen, DK Lelystad, DE)

Objective: Molecular characterization of antimicrobial resistance (R) in
Salmonella (S.) isolates originating from reptiles showing a plasmid-
mediated quinolone resistance (PMQR)- phenotype, in Germany.
Methods: Among the S. enterica isolates from animal and food
origin (2000-2008) obtained in the National Reference Laboratory for
Salmonella (NRL-Salm) strain collection, all epidemiologically unrelated
isolates showing a MIC for nalidixic acid = 8-32mg/L and for
ciprofloxacin 0.125—1 mg/L, were selected. Twelve isolates originated
from reptiles. Molecular methods like PCR amplifications/sequencing,
PFGE with Xbal, plasmid profile analysis and Southern-hybridization
were used to characterize the resistance determinants and epidemiologi-
cal relationship of the isolates.

Results: Nine isolates were positive for PMQR-genes. The qnrB19 gene
was present in seven strains, two S. Urbana, two S. subsp. I rough,
one S. subsp. II and two S. subsp. IV, isolated from different reptiles
(i.e. iguana, bearded dragon, turtle, gecko, snake) in different German
regions. The two S. Urbana and one of the rough isolates were isolated
from different animals in the same zoo, and showed by Xbal-PFGE and
plasmid analyses very similar patterns, suggesting the clonal spread of
a qnrB19-postive strain. The qnrB6 and acc(6')-Ib-cr were both found
in one S. Lichtfield isolated from a turtle. The qnrS1 gene was found
in a S. Pomona strain also isolated from a turtle in a different German
region. Plasmid location of the genes was confirmed. No qnrA, qnrC,
qnrD or gepA genes were detected among the isolates analysed.
Conclusions: Our results show that various determinants conferring
PMQR are present in Salmonella isolates originating from different
reptiles. These animals could be a reservoir for the further spread of these
determinants, and thus they must be seen as a Public Health concern.

Pseudomonas

P769| A new pathway involved in cross-resistance to antibiotics in
Pseudomonas aeruginosa

C. Muller, K. Jeannot*, P. Plésiat (Besangon, FR)

Objectives: Constitutive overproduction of the multidrug efflux system
MexXY/OprM provides P aeruginosa with a moderate resistance to
fluoroquinolones, aminoglycosides, and cefepime. In mutants named
agrZ, MexXY/OprM upregulation results from inactivation of gene
mexZ, the product of which represses the meXY operon. However, other
efflux mutants (agrW) have been reported among clinical strains, that
exhibit an intact mexZ gene. This study investigates a subclass of this
latter type of mutants, dubbed agrw2.

Methods: Spontaneous MexXY/OprM overproducing mutants from
reference strain PAO1 were selected on amikacin in vitro. Their
drug susceptibility profiles were determined with the conventional
agar dilution method according to standard guidelines. Search for
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mexZ mutations was performed by DNA sequencing and BLAST
alignement analysis. Transript levels of genes mexY, mexZ, oprD,
PAS5470, and PA5471 together with production of transporter MexY were
assessed by quantitative Real Time PCR (RT-qPCR) and immunoblotting,
respectively. The point mutation in a selected agrW2 mutant was
identified by whole genome sequencing (6.3 Mbp) by using an Illumina
Genome Analyser.

Results: Analysis of spontaneous amikacin resistant clones from strain
PAO1 led to identification of a new type of MexXY/OprM overproducing
mutants (agrW2). Unlike previously reported agrW mutants, the agrw2
mutants exhibited increased resistance to carbapenems (imipenem 8
ug/mL) in addition to cefepime (16 ug/mL), ciprofloxacin (1 ug/mL),
and aminoglycosides (amikacin 16—32 ug/mL). Upregulation of MexY
gene (15-17 fold) and downregulation of porin OprD gene (0.06-0.07
fold) were in full agreement with this new resistance phenotype. Gene
deletion experiments demonstrated that neither repressor gene mexZ nor
the PA5471-PA5470 locus known as essential for mexXY drug induction
were involved in MexXY/OprM derepression in the agrW2 mutants.
Whole genome sequence analysis of a selected agrW2 clone revealed
a single nucleotide change (G — A) inactivating a yet uncharacterized
signal transduction system. Alteration of this system was recognized in
clinical multidrug resistant strains.

Conclusion: This study provides new insight into the complex regulation
of the MexXY/OprM pump. Importantly, it shows that aminoglycosides
are able to select porin-deficient mutants of P aeruginosa cross-resistant
to carbapenems.

Surveillance of Pseudomonas aeruginosa isolates resistant
to carbapenems over a 7-year period (2003-2009) in Aveiro,
Portugal

S. Ferreira*, L. Tortas, E. Ramalheira, S. Mendo (Aveiro, PT)

Background: Pseudomonas aeruginosa is an important pathogen
responsible for nosocomial infections, mainly among immunocom-
promised patients. In the last years, several studies describing the
occurrence of metalo-B-lactamases and their association with an increase
on antibiotic resistance have been largely discussed. The aim of this work
was to investigate the incidence and prevalence of carbapenem resistant
P, aeruginosa since 2003, in a Hospital in the central region of Portugal
(Hospital Infante D. Pedro, Aveiro).

Methods: P aeruginosa isolates were recovered from patients of
different wards admitted to the hospital during a 7 years period.
The isolates were identified by the automatic VITEK 2 system and
Advanced Expert System (VITEK 2 AES) (bioMérieux, Marcy LEtoile,
France). The antibiotic susceptibilities were determined by disk diffusion
according to CLSI guidelines. The detection of metallo-3-lactamases was
determined by double disk test IMP/IMP+EDTA and confirmed by PCR
followed by nucleotide sequence determination. Nucleotide and predicted
aminoacid sequences were analysed by Clustal W and Blast programs
and compared with others deposited in the databases.

Results: According to susceptibilities profiles, resistance to imipenem
in the timeframe studied was higher than resistance to meropenem.
During 2003 and until 2006 the number of resistance strains isolated was
constant. Nevertheless resistance to both antibiotics has been markedly
increasing in the last 3 years. The presence of blaVIM-2 emerged in
2007 as part of two distinct gene cassette arrays of class 1 integrons.
Both integrons revealed to be present in the hospital since 2007 in non-
related isolates and may be contributing for the increasing of resistance
observed.

Conclusion: This study demonstrates the increase of carbapenem
resistant strains in the last 3 years. These results may reflect the
intensive use of carbapenems, namely imipenem in the recent years,
thus compromising therapy of P aeruginosa infections in this hospital.
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P771| Molecular analysis and antimicrobial susceptibility
of Pseudomonas aeruginosa clinical isolates producing
metallo-f-lactamases

A. Bisiklis, C. Manolopoulos, E. Protonotariou®, S. Arampatzi,
E. Diza, F Frantzidou (Thessaloniki, GR)

Objectives: The aim of this study was to determine the prevalence
of metallo-B-lactamases (MBLs) in clinical isolates of P aeruginosa,
exhibiting resistance to carbapenems in a tertiary care Greek hospital.
Materials and Methods: The period 2002-2005 a total of 101 non-
repetitive clinical isolates of P aeruginosa resistant to carbapenems
(MIC > 16 pg/ml) recovered from clinical specimens were studied.
Bacterial identification and susceptibility testing were performed using
the VITEK2 automated system (bioMérieux, France). The MICs of
imipenem and meropenem were determined by the E-test (AB Biodisk,
Solna, Sweeden). All strains were screened for MBL production using
the IMP-EDTA double disk synergy test. The isolates with positive
the IMP-EDTA test were subjected to Real-time PCR (RT-PCR) using
specific primers for the detection of blaVIM and blaIMP. Moreover, all
MBL positive strains were studied for the presence of class 1 integron
and sequencing analysis for the possible presence of other genes that
coexist in the variable region of the integron.

Results: Among the 101 carbapenem-resistant P aeruginosa isolates,
36 were positive by RT-PCR for blaVIM genes. Sequencing analysis
revealed the exist of blaVIM-2 gene. Susceptibility testing showed
that the isolates harboring blaVIM-2 had higher MICs in ceftazidime,
cefepime, amikacin, tobramycin, ciprofloxacin, and lower MICs in
pipercillin, piperacillin/tazobactam, aztreonam, gentamicin, netilmicin,
and colistin than those that no gene was identified. Integron class 1
was found in 30 out of 36 strains tested. Sequencing analysis of the
variable region of the integron 1 revealed that (a) 4 isolates harbored only
blaVIM-2 and confered resistance to all b-lactams and aminoglycocides,
(b) in 16 isolates blaVIM-2 coexisted with blaaacA29a which confers
resistance to tobramycin and amikacin while (c) in 10 isolates blaVIM-2
coexisted with blaaadB which confer resistance to the aminoglycosides,
gentamicin, tobramicin, netilmicin and amikacin, (d) the last 26 isolates
did not confer resistance to all b-lactams.

Conclusions: (a) 35.6% of the studied P aeruginosa carbapenem
resistant isolates harbored a metallo-b-lactamase enzyme, VIM-2.
(b) In a percentage of 86.1% blaVIM-2 was detected as a part of the gene
cassette in the variable region of integron class 1. (c) In a percentage of
83.8%, blaVIM-2 coexisted with other gene cassettes (aminoglycosides)
within the variable region of the integron 1.

P772| MBLs in Enterobacter cloacae and Pseudomonas spp. in a
medical university hospital, Warsaw

J. Patzer*, A. Rokosz, A. Sawicka-Grzelak, D. Dzierzanowska,
T Walsh, M. Toleman (Warsaw, PL; Cardiff, UK)

Objectives: To analyse genetic structures containing metallo-B-lactamase
(MBL) genes in 32 multiresistant isolates collected in the Warsaw
Medical University Hospital, Poland during 2001-2005.

Methods: 25 Pseudomonas aeruginosa, five P putida, one P stutzeri
and one Enterobacter cloacae isolates, positive by Etest MBL strips
and carbapenem hydrolysis assays, were collected. The MBL positive
strains were further tested by a combination of genetic techniques
including PCR, RFLP of integron structures, sequencing, genomic
location experiments using S1 and Spe-1 digests and sequencing.
Results: All isolates were positive by hybridization with the blaVIM-1
and blaVIM-2 radio-labelled probes. Digestion of the class-1 integron
PCR products with Hincll produced seven different integron RFLP types
(Types A-G). Type A was found in six P aeruginosa, four P putida and
one P stutzeri strains and consisted of a class-1 integron harbouring
the aacA4 and blaVIM-4 gene cassettes. Type B was found in 12
P aeruginosa and one E. cloacae strains, harbouring an integron with the
aacC4, blaVIM-4 gene cassettes and the insertion sequence ISpolnew.
Seven strains harboured the blaVIM-2 gene cassette in several different
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gene arrays and one strain of P aeruginosa harboured the blaVIM-1
gene. Other genes cassettes commonly found are aadA6, aadA10 and
aadB, conferring resistance to aminoglycosides. The blaVIM-4 genes
were mostly located on chromosome whereas all blaVIM-2 genes were
located on plasmids of various sizes ranging from 50kb to 350kb. There
was also evidence of the blaVIM-2 gene on multiple plasmids in two of
P, aeruginosa isolates.

Conclusions: The most commonly isolated MBL genes in Warsaw
are the blaVIM-4 fused gene cassette and blaVIM-2 gene cassette.
Of interest is the fact that blaVIM-2 gene is more often found on
plasmids than on the chromosome which is the reverse for blaVIM-4.
This observation may partly explain the fact that the blaVIM-2 gene is
found more often than any other MBL gene.

P773| Rare occurrence of carbapenem-resistant Pseudomonas
aeruginosa isolates carrying VIM-2 metallo-p-lactamase

S. Sardelic*, B. Bedenic, C. Colinon, Z. Bosnjak, G.M. Rossolini,
S. Kalenic (Split, Zagreb, HR; Villeurbanne, FR; Siena, IT)

Objectives: Reports of resistance to carbapenems in P aeruginosa
caused by acquired metallo-3-lactamases (MBL) are increasing world-
wide. Following the first report of two VIM-2-producing P aeruginosa
strains in Croatia, we determined the occurence of MBL-producing
strains among imipenem resistant P aeruginosa isolated from 2001 to
2007.

Methods: MICs to antipseudomonal antibiotics were determined by
broth microdilution. O-serotypes were determined by slide-agglutination.
Strain typing was achieved by PFGE of genomic DNA using the
Xbal enzyme and analysis of electrophoretic profiles with GelCompare
software. MBL genes were screened by PCR using specific primers
amplifying VIM and IMP genes. Variable arrays of MBL-carrying
integrons were determined by PCR-sequencing.

Results: Among 169 P aeruginosa isolates studied, 138 (82%)
were multiresistant, ie. resistant to at least three drugs of following
classes of antibiotics: B-lactams, carbapenems, aminoglycosides, and
fluoroquinolones. The most potent antibiotic was amikacin (83%
susceptible isolates; MIC90 32mg/L), followed by colistin (50%
susceptible; MIC90 8 mg/L), and ceftazidime (31% susceptible; MIC90
64 mg/L), respectively. EDTA significantly lowered MICs to imipenem
in 3.5% of isolates whereas boronic acid significantly lowered MICs
to ceftazidime and imipenem in 60% of isolates. The most common
serotype was 012 (59% of isolates) followed by O11 (17%) and O1
(4%). Most of O12 (85% of isolates) and O11 (69%) isolates were
multiresistant. PFGE analysis determined 9 main clonal lineages. O12
isolates belonged mainly to predominant clone A and O11 isolates to
the second most prevalent, clone B. Six strains (3.5% of strains) carried
the blaVIM-2 MBL gene. blaVIM-2 was located within the first gene
cassette of a novel class 1 integron sized 3.3 kb, followed by blaOXA-10,
partial qacF, aacA4, and qacEdeltal gene cassettes. All MBL positive
strains except one (being O12) were Ol1. Four MBL positive strains
belonged to the clone B, whilst remaining two were clonally unrelated.
Conclusion: Carbapenem resistance mediated by MBLs remains
infrequent in Croatia. The blaVIM-2 genes were found located in a novel
class 1 integron. Most of strains were significantly inhibited by boronic
acid suggesting derepression of ampC enzyme as a main mechanism of
resistance to (3-lactams and possibly, to carbapenems.

P774| Nosocomial spread of multidrug-resistant Pseudomonas
aeruginosa strain, producing the novel metallo-f-lactamase
variant VIM-20, in a Spanish hospital

X Mulet*, M.D. Ocete, C. Juan, M.R. Guna, M. Jiménez, M. Chanzad,
N. Tormo, J.L. Pérez, C. Gimeno, A. Oliver (Palma, Valencia, ES)

Objectives: The increasing prevalence of infections by imipenem (IMP)
and meropenem (MER) resistant Pseudomonas aeruginosa over the last
years (2007-2009) in a Spanish hospital, prompted us to characterize
the underlying resistance mechanisms and molecular epidemiology.
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Methods: MicroScan panels were used for identification and initial
susceptibility testing. MICs for selected strains were additionally
determined by Etest. Etest MBL strips were used for metallo-B-lactamase
(MBL) production screening, followed by confirmation through PCR
and sequencing. Clonal relatedness was assessed by pulsed field
gel electrophoresis (PFGE). blaVIM genes were cloned in plasmid
pUCP24, and the conferred resistance profiles were determined after
transformation into reference strain PAO1.

Results: The overall prevalence of infections by IMP and MER resistant
isolates increased from 5% in 2007 to 22% in 2009. The increase
was particularly noteworthy in the Intensive Care Unit (ICU), reaching
76% in 2009. Most of the isolates showed the same multidrug-
resistance (MDR) phenotype, including ceftazidime (CAZ), cefepime
(FEP), piperacillin—tazobactam (PTZ), ciprofloxacin (CIP), gentamicin
(GEN), tobramycin (TOB), and amikacin (AMK), whereas aztreonam
(ATM) susceptibility was variable. PFGE, performed in 6 representative
isolates, confirmed the involvement of a single clone. All isolates yielded
a positive result with Etest MBL screening and blaVIM-2 PCR. DNA
sequencing of the PCR products revealed in all cases the presence
of a new MBL variant, designated VIM-20, differing from VIM-2 in
a single residue (H229R). blaVIM-2 and blaVIM-20 were cloned in
parallel in pUCP24 and transformed into PAO1. The conferred resistance
profiles were almost identical for both enzymes: MICs of IMP and MER
>32mg/L, MICs of CAZ, FEP, and PTZ 24-32 mg/L, suggesting similar
hydrolytic properties that need to be confirmed through biochemical
studies.

Conclusion: The increasing prevalence and diversity of MBLs produced
by P, aeruginosa calls for active surveillance to control the dissemination
of these highly concerning MDR determinants.

P775| Molecular characterization of genetic structures surrounding
blaVIM-2 gene identified in Pseudomonas aeruginosa clinical
isolates from Romania

M. Straut*, S. Dinu, S. Cretoiu, B. Lixandru, M. Surdeanu (Bucuresti,
RO)

Objectives: Our laboratory has been monitoring the presence of metallo-
f-lactamases (MBL) producing Pseudomonas aeruginosa (PAE) clinical
isolates since 2001. In 2007 and 2008, the first five VIM producing
strains, resistant to imipenem and meropenem, were identified in
Bucharest. The aim of this study was to characterise the genetic
structures associated with the blaVIM genes harboured by these strains.
Methods: The presence of MBL and MBL encoding genes was
confirmed by analytical isoelectric focusing and by PCR with specific
primers for blaVIM-like genes. Characterisation of the MBL gene and
its genetic environment, including its association with integrons and
transposons, was performed using PCR and DNA sequencing. The
location of blaVIM genes was determined using the endonuclease I-Ceul
technique. Serotyping was performed by 17 monovalent antisera against
the O antigen according to the International Antigenic Typing Scheme.
Clonal relationships were established by PFGE of Spel-digested DNA
and MLST.

Results: Five out of 84 multidrug resistant clinical isolates harboured
blaVIM-2 gene. Four strains carried two blaVIM-2 gene copies,
chromosomally located. One copy was identified on an unusual class 1
integron containing a complete tni module, similar to Tn402, at the 3’
end, and the gene cassette array: aacA7 —blaVIM-2 —dhfrB. The structure
of this integron was similar to other TniC-like integrons described
in several countries. Each of three strains harboured additionally a
different standard class 1 integron. One integron of 4200 bp contained
five antibiotic resistance genes, including blaVIM-2. MLST analysis
showed that all these four strains belonged to sequence type ST233,
which is a singleton. The remaining blaVIM-2 positive strain was
assigned to the wide-spread sequence type ST235, which is the founder
of an international clonal complex containing MBL isolates. In this
particular strain, several blaVIM-2-carrying integrons were detected,
with blaVIM-2 as the second gene cassette. For all five isolates, a
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correlation between PFGE analysis profiles and serotyping results was
noticed.

Conclusion: In Romania, the prevalence of MBL-producing PAE strains
is still very low. This report is the first molecular characterisation
of genetic environment of blaVIM-2 genes identified in PAE clinical
isolates from Bucharest. It highlights the epidemiological importance
of TniC-like integrons in connection with the global dissemination of
blaVIM-2.

P776| Detection of metallo-f-lactamase blaVIM and blaIMP type
genes in clinical isolates of Pseudomonas aeruginosa in
north-western Iran

S. Farajnia*, S. Yousefi, M.R. Nahaei, M.T. Akhi, R. Ghotasslou,
M. Soroush (Tabriz, IR)

Background: Pseudomonas aeruginosa is an important causative of
nosocomial infections, particularly in intensive care units (ICUs) and
burns units. The treatment of infections with this pathogen is considered
a major clinical problem due to its high antimicrobial resistance.
Production of metallo (3-lactamases (MBLs) and deficiency of the outer-
membrane protein OprD are basic mechanisms of resistance to imipenem
in Pseudomonas aeruginosa. The acquired MBLs belong to two major
types, IMP and VIM, each comprising multiple allelic variants. The aim
of this study was to determine the prevalence of VIM-type and IMP type
metallo $-lactamases among clinical isolates of Pseudomonas aeroginosa
isolates.

Materials and Methods: A total of 324 non-duplicates, isolates of
Pseudomonas aeruginosa were collected from two educational hospitals
of Tabriz and Orumieh cities during September 2007 until September
2008. All isolates were identified as Pseudomonas aeruginosa by using
conventional bacteriologic tests. The antimicrobial susceptibility test
was carryed out by disc diffusion agar method. DNA extraction was
conducted by SDS-proteinas K and CTAB method. Amplification of
blaVIM and blaIMP type genes was performed by using specific primers
in PCR reaction.

Results: Among 324 Pseudomonas aeruginosa isolates, 104(32.0%)
isolates were non-susceptible to imipenem, where 89(27.47%) were
resistant to imipenem and 15 (4.63%) isolates had intermediate resistance
to imipenem. Genotypic experiments revealed that 18 (17.31%) of
imipenem non-susceptible isolates had blaVIM type gene and 6 (5.77%)
isolates had blaIMP type gene.

Conclusion: This study was the first report on isolation of MBLs
producing Pseudomonas aeruginosa strains from North-west of Iran.
The results of this study showed that both blaVIM and blaIMP type
metallo B-lactamase producing Pseudomonas aeruginosa are present in
study area. Therefore rapid and accurate detection of these isolates is
vital for treatment and control the spread of such strains.

P777| Clonal dissemination of IMP-6 producing multidrug-resistant
Pseudomonas aeruginosa in South Korea

J.S. Yoo*, J. Byeon, J. Yang, JI. Yoo, G. Chung, Y.S. Lee (Seoul, KR)

Objectives: Carbapenem resistant P aeruginosa (PA) has increased in
Korea, among them, VIM, IMP types of metallo-} lactamase(MBL)
were identified. Although increasing IMP types of MBL producing
PA were recently reported in tertiary-care hospitals, there were few
other reports. Thus we aim to describe the prevalence of MBLs and
molecular epidemiology of MBL-producing PA isolated from various
hospital settings.

Methods: We collected 851 non-duplicated PA isolates from non-tertiary
hospitals and long-term care facilities from 2008 to 2009, and from
tertiary-care hospitals from 2006 to 2007. Antimicrobial susceptibility
tests were performed according to CLSI methods and an imipenem disk
synergy test was performed on meropenem or imipenem non-susceptible
PA. PFGE types were determined by Xba-I restriction and integron
restriction types were analyzed by Mbo-I enzyme cutting.

Results: Carbapenem non-susceptible isolates were 310 (36.4%). MBLs
were detected in 57 isolates (IMP-1(2), IMP-6(48), VIM-2(7)) and
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48(84.2%) of them were isolated from urine. All of MBL producing
isolates had class I integron, VIM-2 carrying integron of 2.5kb~7kb
and IMP carrying integron of 4.5kb were also detected. The integron
restriction profile of IMP types showed only two types, moreover
49 (98%) were of the same type (Type I) which includes blaIMP-6,
qac, cmlA, blaoxal0O, and aadAl. All IMP-6 producing PA were
resistant to ceftazidime, cefepime, gentamycin, tobramycin, amikacin,
and ciprofloxacin. PFGE analysis indicated all IMP-6 producing PA
isolates had nearly identical patterns corresponding to >85% similarity,
indicating clonality.

Conclusion: IMP-6 was the predominant type of MBL in this study, it
was found in >80% of MBL in all hospital settings. It is suspected that
IMP-6 producing PA which showed multi-drug resistant phenotypes has
been disseminated in all kinds of hospitals in South Korea. Therefore,
suitable intervention methods should be used to prevent the further
spread of IMP-6 carrying PA.

P778| Characterization of carbapenem resistance mechanisms and
integrons in Pseudomonas aeruginosa strains from a Spanish
hospital

B. Rojo-Bezares*, C. Seral, FJ. Castillo, S. Salvo, V. Estepa, M. de
Toro, C. Torres, Y. Saenz (Logrono, Zaragoza, ES)

Objective: To characterize metallo-3-lactamases (MBLs) and integrons
in imipenem-resistant P aeruginosa (IRPA) strains from a Spanish
hospital.

Methods: 42 IRPA isolates were recovered from different samples
of 36 patients: surgical wound (14), urine (8), blood (7), bronchial
aspirate (6), skin lesion (4), peritoneal fluid (2), and intraabdominal
abscess (1) from June 2008 to June 2009. Susceptibility testing to
22 antibiotics was performed by WIDER microdilution system. MBL
phenotype was determined by E-test and double disc method. Detection
and characterization of MBLs and class 1 and 2 integrons were
studied by PCR and sequencing. The oprD gene was analyzed by PCR
and sequencing in non-producing MBL isolates, and mutations were
determined by comparison with the sequence of control P aeruginosa
PAOL. Clonal relationship among IRPA was performed by PFGE using
Spel enzyme.

Results: A total of 32 indistinguishable PFGE patterns were detected
among the 42 IRPA isolates. All IRPA showed a multirresistance
phenotype, and the MBL phenotype was detected in 25 strains (60%) of
23 patients in which the blaVIM-2 gene was found. Class | integrons
were detected in 32 IRPA (76%), 19 of them showed two different
integrons, and another isolate amplified three class 1 variable regions.
Class 2 integrons were not found in our strains. All 25 MBL-producing
strains harboured the blaVIM-2 gene inside class 1 integrons, and in
addition, 17 of them presented a second class 1 integron containing
aminoglycoside resistance gene cassettes such as aadAl and aac(3’)-L
Seven non-MBL-producing strains contained class 1 integrons that
presented the following arrangements: aadB (2), aadA6+orfD (3), aadA7
(1), and aac(6')-Ib+blaOXA-46 (1). Variations in oprD gene were
detected in 14 of 17 non-MBL-producing strains that could have effect
on the levels of carbapenem resistance.

Conclusions: High prevalence of MBL-producing P aeruginosa
(60%) has been found among the clinical IRPA. VIM-2 f(-lactamase
dissemination through mobile elements, like class 1 integrons, and the
inclusion of other resistance genes is a cause of great concern because
constitutes an effective way for dissemination of multiple antibiotic
resistance. In addition, chromosomal variations of the oprD gene have
been identified in our clinical IRPA.

P779| Prevalence of class A extended-spectrum f-lactamases in clin-
ical isolates of Pseudomonas aeruginosa in Belgian hospitals

Y. Glupczynski*, P Bogaerts, A. Deplano, C. Berhin,
H. Rodriguez-Villalobos (Yvoir, Brussels, BE)

Objectives: Class A ESBLs are occasionally reported in non-fermenting
genera but their real prevalence has only rarely been investigated.
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The aims of this study were to display phenotypic evidence of ESBL
production, to determine the prevalence of class A ESBLs and to
characterize the genotypes of P aeruginosa (PA) strains referred to two
Belgian reference laboratories.

Methods: Antimicrobial susceptibility by disc diffusion and Etest MIC
determination was performed on all PA clinical isolates referred from
January 2005 to December 2008. PA isolates resistant to cefazidime
(MIC >8mg/L) and with a positive double-disc synergy test were
screened by PCR for the production of blaBEL, blaPER, blaGES and
blaVEB alleles. Genes encoding metallo-f-lactamases were also sought
in isolates with positive imipenem/EDTA synergy tests. Selected PCR
products were sequenced. PFGE of Spel-digested genomic DNA was
used to compare isolates and selected isolates with defined resistance
mechanisms were further characterized by MLST.

Results: 58 (2.7%) of 2150 PA isolates were considered potential ESBL
producers, among these 48 were confirmed by molecular testing (39
blaBEL-1, 10 blaPER-1; and 2 isolates carried both genes). These PA
originated from 16 Belgian hospitals located throughout the country. All
but one of the 48 isolates clustered in one single major PFGE type
(called ZT). The majority of the isolates were serotype O11, (serotype
015 and O4 were occasionally found). Five centers referred 15 BEL-
or PER-positive P aeruginosa strains which also co-produced VIM-2 or
VIM-4 metallo-3-lactamases. MLST of seven representative PA isolates
revealed the presence of the ST235 sequence type which belongs to the
international clonal complex CC11.

Conclusion: Class A BEL-1 ESBL-producing PA isolates are now
widespread in Belgian hospitals and their emergence apparently results
from the clonal expansion and dissemination of the international ST235
clone. Of great concern was the finding that BEL and PER ESBLs
often coexisted with VIM carbapenemases and caused outbreaks in four
hospitals. Further surveillance studies are warranted since the spread of
these pan-resistant PA strains may compromise the efficacy of current
anti-PA regimens in Belgian hospitals.

Influence of antibiotic treatments on gene expression of RND
efflux pumps in successive isolates of Pseudomonas aeruginosa
collected from patients with nosocomial pneumonia hospital-
ized in intensive care units from Belgian teaching hospitals

M. Riou, L. Avrain, E El Garch, Y. Glupczynski, J P Pirnay, D. De
Vos, PM. Tulkens*, F Van Bambeke (Brussels, Gembloux, Yvoir, BE)

Background: Emergence of resistance during therapy is a worrisome
problem that must be addressed in life-threatening infections such
as nosocomial pneumonia (NP). The contribution of efflux in this
phenomenon remains largely undefined because undetected in routine.
Our aim was to evaluate the impact of antibiotic treatment on the
expression of genes coding for RND efflux pumps in P aeruginosa (P.a)
isolated from patients with NP.

Methods: Samples: 62 pairs of Pa. collected from NP pts in 5 ICUs
(a) at the time of NP diagnosis (day 0) and (b) during treatment (day x).
Analyses: clonality delineated by REP-PCR and phylogenetic analysis
(Diversilab™; >95% identity). Gene expression evaluated by Real Time
PCR (mex Q-Test Kit, Coris BioConcept) for mexA (constitutively
expressed) and mexX (inducible with low expression level in WT
strains), and by PCR on cDNA for mexC and mexE (repressed in WT
strains). Antipseudomonal antibiotics prescribed: as from the clinical
records of each patient.

Results: The table shows (a) a high prevalence of genes encoding RND
efflux pumps in the initial isolates with mexA and mexX, alone or
in combination, being most prevalent, (b) a further, highly significant
increase of prevalence between day O and day x when considering
all genes globally (Fisher’s Exact Test 2-sided P=0.0028) or mexA,
mexX and mexA+mexX only (x> Test for Independence P=0.024). The
most used antibiotics were piperacillin—tazobactam (26 pts), amikacin
(22 pts), meropenem (20 pts), cefepime (19 pts), and ciprofloxacin (6
pts), but in combination for 69% of pts. No simple correlation could
be established between overexpression of a specific gene pump and
the corresponding antibiotics administered to the patient. However, the
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predominant overexpressions seen (mexA, mexX) matched well with the
global use of the anti-pseudomonal antibiotics at the population level (see
note in Table for substrate specificities).

Conclusion: The study points to a high initial prevalence of genes
coding for efflux mechanisms towards the main antipseudomonal
antibiotics in Pa. isolates from patients with NP and its further increase
during treatment. An early detection of the genomic and functional
overexpression of these efflux transporters may be useful for both
epidemiological and therapeutic purposes. These observations also
point to the interest of developing efflux inhibitors as complementary
therapeutic agents.

Table. overexpression of genes coding for Mex pumps (total isolates: 62
pairs)

Day of collection None mexA mexX  mexA+mexX  Others?
0P 37 7 6 6 6
x° 20 13 12 9 8

AmexC, mexE, mexA+mexC, mexX+mexE, mexX+mexC+mexE, mexA+
mexX+mexC+mexE.

bBefore initiation of the treatment.

“During treatment (last sample available; mean: 23 days; median: 17.5
days; extremes: 1-123 days).

Preferential substrates: MexAB-OprM: B-lactams and fluoroquinolones;
MexXY-OprM: aminoglycosides, cefepime, fluoroquinolones.

P781| Prevalence of hypermutation in bloodstream isolates of
multidrug-resistant Pseudomonas aeruginosa

VH. Tam*, C.G. Brioso, K.T. Chang, L.A. McCaskey, J.S. Weston
(Houston, US)

Objectives: Hypermutation is a well-recognized mechanism leading
to multidrug resistance in Pseudomonas aeruginosa (PA) from cystic
fibrosis patients. However, its prevalence is not well established in the
non-cystic fibrosis cohort. We examined the prevalence of hypermutation
in clinical isolates of multidrug resistant (MDR) PA obtained in our
hospital.

Methods: All bloodstream PA isolates obtained from 2005 to 2008 were
screened for multidrug resistance (defined as resistance to >3 classes
of antipseudomonal agents). The clonality of the MDR isolates was
assessed by rep-PCR. The presence of hypermutation was assessed by
quantitatively plating 10x serial dilutions of an overnight culture on
media plates (with or without rifampin supplementation at 300 mg/1).
Colony counts were numerated after up to 48 hours of incubation.
The experiments were repeated at least once on a different day.
Hypermutation was defined as >20x increase in resistance mutation
frequency, compared to wild types. In addition, the mutS genetic
sequence was determined by PCR. For comparison, a standard wild type
(PAO1) and an isogenic known hypermutable derivative (PAO1-delta-
mutS) were used as negative and positive controls, respectively.
Results: Among 306 non-repeat PA isolates (from 254 episodes)
screened, 40 isolates (from 26 episodes) were found to be MDR. None of
the patient from which isolates were obtained had cystic fibrosis. Using
the first available isolate for each bacteremia episode (n=23), 17 distinct
clones were revealed. Hypermutation was found in 3 isolates (prevalence
rate = 1.2% of total and 13.0% of MDR isolates). Point mutations in
mutS (D40N and G697S in 1 isolate, and M623K in another) were found
in 2 isolates.

Conclusion: In contrast to cystic fibrosis patients, hypermutation was
not a common mechanism leading to MDR PA. Understanding the
prevalence and mechanism of resistance in PA may guide the choice
of empiric therapy for nosocomial infections in our hospital.
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P782| Susceptibility of bacteraemic Pseudomonas aeruginosa: a
55-country analysis from 2004 to 2008

D. Hoban*, M. Hackel, M. Renteria, R. Badal, S. Bouchillon,
B. Johnson, J. Johnson, S. Hawser, M. Dowzicky (Schaumburg, US;
Epalinges, CH; Collegeville, US)

Background: Pseudomonas aeruginosa (PA) blood stream infections
remain a therapeutic challenge worldwide and both empiric and directed
therapy continues to evolve as antimicrobial resistance increases.
The Tigecycline Evaluation Surveillance Trial (TEST) examines the
susceptibility of pathogens isolated from patients in countries worldwide
annually since 2004.

Methods: A large number of PA (2251) from blood culture from 1258
cumulative sites in various countries during 2004-2008 was tested.
MICs were determined using supplied broth microdilution panels and
interpreted according to FDA / CLSI guidelines.

Results: The % susceptible for those 2251 PA versus comparative
antimicrobial agents is shown in the table.

Conclusions: Piperacillin-Tazobactam and amikacin were the most
active agents overall during 2004-2008. However, both antimicrobials
exhibited diminished activity in 2008 as compared to 2004. Resistance
to meropenem, ceftazidime, cefepime and levofloxacin continued to
increase. All studied antimicrobials displayed 7-20% less in vitro activity
in 2008 as compared to 2004. The continued monitoring of susceptibility
of PA globally is warranted as resistance continues to increase in all
antimicrobial classes.

%Susceptible/year: 20042008 (N)

Drug 2004 2005 2006 2007 2008
(322) (341) (431) (621) (536)
Amikacin 97.2 92.7 89.8 89.4 83.6
Cefepime 79.2 72.7 76.6 76.2 68.5
Ceftazidime 82.6 78.0 77.7 76.5 63.8
Ceftriaxone 22.7 14.1 15.6 12.1 10.8
Levofloxacin 68.0 62.7 70.3 66.5 61.0
Meropenem 83.8 80.3 81.3 82.4 72.8
Pip-Tazo 90.1 86.8 88.2 87.1 75.9

P783| Activity of piperacillin/tazobactam and comparators against
Pseudomonas aeruginosa and Acinetobacter baumannii from
South Africa, 2004-2009

M. Renteria*, S. Bouchillon, R. Badal, B. Johnson, J. Johnson,
D. Hoban, M. Hackel, S. Hawser, M. Dowzicky (Schaumburg, US;
Epalinges, CH; Collegeville, US)

Background: Piperacillin—tazobactam (PTZ) continues to be useful for
the treatment of patients with polymicrobial infections caused by aerobic
or anaerobic f}-lactamase-producing bacteria. PTZ is indicated for severe
community and hospital acquired infections including Pseudomonas
aeruginosa as well as Acinetobacter baumannii. In the Tigecycline
Evaluation and Surveillance Trial (T.E.S.T.), a comprehensive global
surveillance study, we have monitored the in vitro activity of PTZ and
comparators for 6 years.

Methods: We evaluated 435 A. baumannii (183) and P, aeruginosa (252)
isolates from 21 cumulative sites in South Africa between 2004 and 2009.
Isolates were identified at each study site and confirmed by the central
lab following CLSI guidelines.

Results: The table shows MIC90 and % susceptible of PTZ and
comparators against P aeruginosa and A. baumannii.

Conclusions: Since the approval of PTZ in 1993, PTZ continues to
demonstrate potent in vitro activity against P aeruginosa. The activity
of PTZ is comparable to that of amikacin, imipenem and meropenem.
Only tigecycline demonstrated significant activity against A. baumannii
with MIC90 values more than 8- to 128-fold lower than any other study
drug.
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P aeruginosa A. baumannii

(n=252) (n=183)

MICyy %S MICyg %S
Piperacillin-Tazobactam 128 88 >128 28
Amikacin 64 85 >64 38
Cefepime 32 77 >32 24
Ceftazidime 16 84 >32 24
Ceftriaxone >64 15 >64 15
Imipenem 8 86 >16 68
Meropenem >16 80 >16 24
Levofloxacin >8 64 >8 32
Tigecycline >16 na 1 na

P784| In vitro activity of the ceftazidime/NXL104 combination
against Pseudomonas aeruginosa clinical isolates

C. Miossec*, A.M. Girard, A. Malavieille, M. Claudon, H. Goossens,
M. Black, P Levasseur (Romainville, FR; Antwerp, BE)

Objectives: NXL104 is a new, non-f-lactam, f-lactamase inhibitor
currently under Phase 2 clinical development in combination with
ceftazidime (CAZ). NXL104 displays potent inhibition of both
class A and class C enzymes, including CTX-M and KPC variants.
CAZ/NXL104 activity has been demonstrated both in vitro and in vivo
against CAZ-resistant Enterobacteriaceae species. The aim of the study
was to evaluate the in vitro antibacterial activity of CAZ/NXL104 against
P, aeruginosa clinical strains.

Methods: 126 P aeruginosa strains were collected as consecutive
isolates in a French hospital between December 2006 and April
2007. MIC determination was performed using NXL104 at 4 pg/mL
fixed concentration, with variable concentrations of CAZ. Reference
compounds included piperacillin/tazobactam (PIP/TZP), imipenem
(IPM) and aztreonam (AZT). Clonal diversity of isolates was evaluated
by Pulsed-Field Gel Electrophoresis (PFGE). Resistant strains were
characterized according to presence / expression of -lactamases, porins
and efflux system components.

Results: The susceptibilities of the P aeruginosa strains were: 65%
to CAZ, 86% to IPM, 48% to AZT and 75% to PIP/TZP. The
addition of NXL104 to CAZ resulted in lowering of the MICs to
below susceptibility breakpoints in 86% of the resistant P aeruginosa
strains; NXL104 protection of CAZ rendered 94% of isolates of the
whole panel susceptible to the combination. PFGE indicated high clonal
diversity among the strains intermediate or resistant to CAZ (29 different
pulsotypes in 44 strains). AmpC production was found to be the major
cause of resistance in the strains non-susceptible to CAZ.

Conclusion: CAZ/NXL104 combination showed excellent in vitro
activity against a recently collected panel of P aeruginosa clinical
isolates, reflecting the potent inhibitory activity of NXL104 against
class C f-lactamases.

P785| In vitro activity of tigecycline against Enterobacteriaceae and
Acinetobacter baumannii

V. Papaioannou, S. Tsiplakou, A. Stylianakis, P Petraki, C. Karra,

P Papanikolaou, A. Panagopoulou, A. Koutsoukou™ (Athens, GR)

Objectives: Tigecycline is a member of the glycylcycline class of
antibiotics with a broad spectrum of activity which includes several
Gram-positive and Gram-negative bacteria. The aim of this study was
to evaluate the in vitro activity of this agent against Enterobacteriaceae
and Acinetobacter baumannii.

Methods: A total of 1405 strains of Enterobacteriaceae (K. pneumoniae
442, K. oxytoca 25, E. coli 669, E. cloacae 165, E. aerogenes 22,
C. freundii 27, C. koseri 15, S. marcescens 40), and of 347 strains
of A. baumannii were studied. Isolates were recovered from blood
cultures, body fluids, catheters tips, pus, bronchial secretions and
urine samples in a one year period, from 01/11/08 to 31/10/09. The
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identification and susceptibility testing was performed via the Vitek II
system (Biomerieux, France), and when necessary susceptibility results
were confirmed with the use of Etest strips (AB Biodisc, Sweden)
according to CLSI guidelines. EUCAST Enterobacteriaceae breakpoints
were used to interpret Tigecycline MIC results for Enterobacteriaceae
and 4. baumannii.

Results: Susceptibility testing revealed susceptibility to tigecycline at
83% for K. pneumoniae, 100% for K. oxytoca, 99.8% for E. coli, 94%
for E. cloacae, 95% for E. aerogenes, 96% for C. freundii, 100%
for C. koseri, 92% for S. marcescens, and 57% for A. baumannii.
Susceptibility to amikacin for K. pneumoniae and A. baumannii was at
59% and 21%, to cefepime at 26% and 0.6%, to imipenem at 36% and
7.8% and to levofloxavin at 30% and 0.9% respectively. K. pneumoniae
and 4. baumannii were multidrug resistant to a great extend.
Conclusion: Tigecycline maintains potent in vitro activity against most
strains of Enterobacteriaceae. Sensitivity percentages were similar to
those noted to other European countries. As for 4. baumannii, there is
a decreased susceptibility but it may be an alternative treatment option
when other agents are excluded due to multidrug resistance. Due to the
possibility of gaining resistance, it is essential for a hospital to remain
aware of the susceptibility patterns of this new agent.

Acinetobacter

P786| Genetic and functional variability of AmpC-type p-lactamase
from Acinetobacter baumannii

JM. Rodriguez-Martinez*, L. Poirel, P Nordmann (Le Kremlin Bicetre,

FR)

Objectives: AmpC cephalosporinases with broadened substrate activity
(toward third/fourth-generation cephalosporins and/or carbapenems)
have been reported in Enterobacteriaceae and Pseudomonas aeruginosa.
Those “Extended-Spectrum AmpCs” (ESACs) have amino acids
substitutions mostly located into four regions in the vicinity of the
active site: the omega loop, the H-10 helix, the H-2 helix and the
C-terminal end. The study was aimed to characterize the ampC genes
from Acinetobacter baumannii isolates and to evaluate whether ESACs
enzymes might be identified in that species and may contribute to
resistance to broad-spectrum (3-lactams.

Methods: Seventeen non-repetitive A. baumannii clinical isolates
recovered in 2007-2008 from Bicetre Hospital and being resistant to
ceftazidime (CAZ) were studied. MICs were determined by agar dilution
and E-test. Pulsed-field gel electrophoresis was performed for molecular
strain typing. PCR and sequencing were used to characterize the blaampC
genes. Overexpression of AmpC was evaluated by using Mueller-Hinton
agar plates containing 200 mg/L of cloxacillin (AmpC inhibitor). All the
ADC variants were cloned in the pTOPO vector and expressed in E. coli
TOP10 and E. coli HB4 (lacking OmpC and OmpF porins).

Results: Using cloxacillin containing plates, the susceptibility to
ceftazidime was restored for 11 out of 17 isolates. Colinearity
between the insertion sequence ISAbal (providing strong promoter
sequences) and the blaampC gene was observed in 10 out of those
11 isolates. Genotyping performed using PFGE revealed an important
clonal diversity, with 7 distinct clones identified among the 17
isolates. Cloning and sequencing identified 5 distinct AmpC f-lactamase
variants among the 17 isolates. Recombinant plasmids harbouring those
different blaampC genes were transformed into E. coli TOP10 and
E. coli HB4 recipient strains. A variability in the resistance to broad-
spectrum cephalosporins (CAZ and CTX) was observed. Higher levels
of resistance (4 to 64-fold) to CAZ and CTX were observed with
recombinant E. coli strains expressing AmpC f-lactamases that had
substitutions Val236Ala in the omega-loop or N311S in the helix H-10.
These differences were observed both in E. coli Topl0 or E. coli HB4.
Conclusions: Variants of 4. baumannii-specific AmpC with extended
activity torward ceftazidime and cefotaxime have been firstly identified.
They might play a significant role in term of resistance to broad-spectrum
cephalosporins.
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P787| Extended-spectrum cephalosporinases hydrolyzing
fourth-generation cephalosporins in Acinetobacter baumannii

J.M. Rodriguez-Martinez*, P Nordmann, L. Poirel (Le Kremlin Bicetre,
FR)

Objectives: AmpC cephalosporinases with broadened substrate activity
(ESACs) have been reported in Enterobacteriaceae and Pseudomonas
aeruginosa, which mainly present changes in four regions in the vicinity
of the active site: the omega loop, the H-10 helix, the H-2 helix and
the C-terminal end of the protein. Here, we characterized a new AmpC
variant from Acinetobacter baumannii presenting a broadened substrate
activity toward broad-spectrum cephalosporins.

Methods: Screening for ESAC production was performed using the
Mueller-Hinton agar plates containing cloxacillin (AmpC inhibitor).
MICs were determined by agar dilution and E-test techniques. PCR and
sequencing were used to characterize the blaampC genes. The blaampC
genes were cloned in vector pTOPO and expressed in E. coli TOP10 and
E. coli HB4 (lacking OmpC and OmpF porins). Identified ESACs were
purified and their Km and kcat values for -lactams determined by UV
spectrophotometry.

Results: One isolate was resistant to ticarcillin, piperacillin—tazobactam,
ceftazidime, cefepime and aztreonam, and of intermediate susceptibility
to imipenem. Using cloxacillin-containing plates, the susceptibility to
ceftazidime and cefepime was restored, suggesting overproduction of
an ESAC AmpC. Cloning and sequencing identified a new ADC
AmpC f-lactamase variant presenting several amino acid substitutions,
including the substitution Pro238Arg together with a duplication
of the Ala residue at position 243 located inside the omega-loop.
Recombinant plasmid harbouring this blaampC gene was transformed
into E. coli TOP10 and E. coli HB4. A broadened hydrolytic activity
was observed against ceftazidime, cefotaxime, cefepime, cefpirome and
aztreonam, increasing the level of resistance of 8- to 512-fold, depending
of the (-lactam molecule and the E. coli strain background. The
catalytic efficiencies (kcat/Km) of the AmpC variants possessing these
substitutions were increased against ceftazidime, cefotaxime, cefepime,
cefpirome and against monobactams (aztreonam).

Conclusions: This is the first description of an ESAC-type [-lactamase
from A. baumannii.

Mechanisms of resistance to imipenem and extended-
spectrum cephalosporins in Acinetobacter baumannii clinical
isolates

HY. Lee*, C.L. Chen, C.H. Chuang, T.Y. Lin, C. Wu, C. Chiu

(Taoyuan, TW)

Objectives: Nosocomial infections caused by multidrug-resistant (MDR)
Acinetobacter baumannii have been increasing in recent years. In order
to elucidate the current resistance mechanisms, 27 4. baumannii clinical
isolates from a regional hospital in Taiwan in 2009 were examined in
this study.

Methods: E-test analysis was employed to test the minimum inhibitory
concentrations (MIC) to these isolates of 8 antibiotics. Primers specific
for resistance genes (blaOXA-23, blaOXA-24, blaOXA-40, blaOXA-54,
blaOXA-58, blaOXA-51, blaADC, blaIMP-1, blaVIM-1) were designed
for PCR amplification and sequence identification. The upstream regions
of the resistance genes were tested for ISAbal as well.

Results: A. baumannii isolates showed the highest rate of susceptibility
(100%) to colistin, followed by tigecycline (63.0%), ampicillin/sulbactam
(55.6%), imipenem (51.9%), amikacin (30.0%), ceftazidime (22.2%),
gentamicin (18.5%), and ceftriaxone (0%). PCR amplification and
sequence analysis identified blaOXA-23 in 9 isolates, blaOXA-51-like
in 22 isolates, blaOXA-58 in 2 isolates and blaADC-25 in all isolates.
Most blaOXA-51-like resistance genes were similar to blaOXA-138.
The upstream ISAbal was found in 6 isolates with blaOXA-23 and
5 isolates with blaOXA-51-like and offered these 11 isolates with
full resistance to imipenem (all MIC >32) (Table 1). The upstream
ISAbal was also found in 21 isolates with blaADC-25 and offered
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these isolates with full resistance to both ceftriaxone and ceftazidime. In
the opposite, all other 6 isolates carried blaADC-25 without upstream
ISAbal showed intermediately resistant to ceftriaxone but susceptible
to ceftazidime. Isolates with combination of upstream ISAbal and
OXA-type b-lactamases or Acinetobacter-derived cephalosporinases had
significant full resistant ability to imipenem or extended-spectrum
cephalosporins than those without such combination (both p <0.001).
None of isolates carried blaIMP-1. Therefore, the resistant mechanisms
were quite different from previous study in which the major resistant
gene contributing to imipenem resistance in A. baumannii clinical
isolates in 2006 was metallo-3-lactamase blaIMP-1.

Conclusion: Resistant mechanisms of A. baumannii changed rapidly.
Current results showed the upstream ISAbal combined with OXA-
type b-lactamases or Acinetobacter-derived cephalosporinases offered
A. baumannii isolates in 2009 with full resistance to imipenem or
extended-spectrum cephalosporins, individually.

Table 1. Imipenem minimum inhibitory concentrations (MICs) of
A. baumannii with different carbapenemase genes and insertion
sequences

Carbapenemase genes and Total No. of isolates
insertion sequences number MIC (ug/mL)
>32 8-16 0.25-4
R I S
ISAbaIfblao)(A_B + blaOXA-Sl-like 5 5 0 0
ISAbal—blaOXA_23 1 1 0 0
ISAbal—blaOXA,5 1-like 5 5 0 0
blapxa-23 +blaoxa-si-like 3 1 0 2
blaoxa-ss +blaoxa-si-like 2 0 1 1
blagxa-51-like Only 7 0 0 7
None 4 0 0 4

P789| OXA-58 in carbapenem-resistant Acinetobacter baumannii
Z. Aktas*, M. Isin, C. Kayacan (Istanbul, TR)

Objective: The aim of this study was to analyse the emergence
of carbapenem resistance among hospital strains of Acinetobacter
baumannii.

Methods: Twenty seven imipenem and meropenem non-susceptible
clinical isolates of 4. baumannii were identified using the API 20NE
system. Antibiotic susceptibilities of these isolates were determined by
disk diffusion; followed by imipenem, ertapenem and meropenem MICs
by agar dilution, using CLSI interpretative criteria. Metallo-B-lactamase
(MBL) production was tested phenotypically using MBL E-tests.
Carbapenemase-encoding genes (blaIMP, blaVIM, blaOXA-48, blaOXA-
23-like, blaOXA-24-like, blaOXA-58) were sought by PCR using
consensus primers that were specific for each enzyme group. The isolates
were also screened for intrinsic blaOXA-51-like carbapenemase gene.
Sequencing reactions were performed with an automated sequencer
(Beckman Coulter CEQ 8000 Genetic Analysis System). Isolates were
genotyped by random amplified polymorphism (RAPD) DNA.

Results: Imipenem, meropenem and ertapenem MICs for the 27 clinical
isolates ranged between 4 and 64 mg/L. MBL E-tests were positive for
11 of the 27 of isolates; however, PCRs revealed that all isolates were
negative for the MBL genes (blaIMP and blaVIM, as well as for blaOXA-
48, blaOXA-23-like and blaOXA-24-like genes. A blaOXA-58-like gene
and A. baumannii-specific intrinsic blaOXA-51-like gene were amplified
from all 27 clinical isolates. The results of RAPD analyses indicated that
all isolates belonged to the same clone.

Conclusion: OXA-58 carbapenemase showed an intra-hospital spread
in A. baumannii and its further spread has to be surveyed among
carbapenem resistant strains.
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P790| OXA-24-like carbapenemase genes among carbapenem-
resistant Acinetobacter baumannii isolates from a clinical
hospital centre in Zagreb, Croatia

1. Marekovic*, L. Dijkshoorn, T. van der Reijden, A. Budimir,
Z. Bosnjak, S. Kalenic (Zagreb, HR; Leiden, NL)

Objectives: Carbapenem resistance in Acinetobacter baumannii has
emerged worldwide as a significant problem leaving few therapeutic
options for treatment of infections. A major problem regarding
carbapenem resistance mechanisms are the acquired oxacillinases with
carbapenemase activity (OXA enzymes). Recently, in the Clinical
Hospital Centre Zagreb (Croatia) emergence of carbapenem-resistant
A. baumannii isolates was noticed. The aim of the study was to
investigate strain relatedness and carbapenemase encoding genes in
carbapenem-resistant isolates.

Methods: Seventy 4. baumannii isolates were collected from December
2008 to April 2009 in Clinical Hospital Centre Zagreb. Susceptibility
tests were carried out by disc diffusion and E test. Carbapenems
tested included meropenem and imipenem. Identification and genotypic
analysis of the Acinetobacter isolates was assessed by AFLP genomic
fingerprinting. Detection of genes coding for OXA-23-like, OXA-24-
like, OXA-51-like and OXA-58-like carbapenemases was performed
with multiplex PCR. The presence of the ISAbal insertion sequence
gene was also determined with PCR.

Results: All 70 isolates were identified as A. baumannii by AFLP
analysis. Thirty-four (48.6%) isolates were either intermediate or
resistant to at least one carbapenem. Intrinsic blaOXA-51-like gene was
expectedly detected in all isolates. BlaOXA-24-like gene was detected
in 30 (42.9%) isolates and blaOXA-58-like in one (1.4%) isolate. All
blaOXA-24-like positive isolates were resistant to both carbapenems,
while blaOXA-58-like positive isolate was intermediate. ISAbal insertion
sequence gene was detected in all but two isolates. These two were
susceptible to carbapenems. With AFLP, 8 genotypes were distinguished.
These were distributed over 2 single strains and 6 clusters with multiple
isolates indicating the occurrence of multiple endemic strains. One major
cluster (genotype 3) comprised 35 isolates most of which containing
OXA-24-like carbapenemase genes and being carbapenem resistant.
Genotype 6 (14 isolates), 7 (2 isolates) and 8 (one isolate) corresponded
with EU clone I.

Conclusion: So far, the genes encoding OXA-24-like enzyme were
confined to isolates from Spain and Portugal, and recently one isolate
was reported from Czech Republic. Here we report occurrence of a
major cluster of 4. baumannii strains in our hospital in Zagreb in which
carbapenem-resistance was associated with OXA-24-like carbapenemase
genes.

P791| First report of OXA-72 — carbapenemase in clinical isolate
of Acinetobacter baumannii in Colombia

S.Y. Saavedra, A.L. Leal, C.H. Saavedra, J.S. Castillo Londorio*

(Bogota, CO)

Objective: Characterization of a clinical isolate of A. baumannii resistant
to carbapenems expressing OXA-72.

Methods: The isolate was recovered of a sample surgical wound site
from a 47 years old male patient, hospitalized at Intensive Care Unit of
a third level hospital in Bogota. The isolate was re-identified with API
20NE, the determination of antimicrobial susceptibility was performed
by E-Test and the detection of genes encoding OXA carbapenemases was
performed by PCR using specific primers, amplification products were
evaluated by sequentiation. To determined the location of the OXA-
72 gene, was analyzed genomic DNA digested with the endonuclease
I-Ceu-I and plasmid DNA, which were separated by electrophoresis
pulsed-field gel, followed by a Southerm blot and a double hybridization
with probes 16S rRNA and blaOXA-24 for genomic DNA and with
the latest probe to plasmid DNA. The probe was labeled by PCR
with digoxigenin 11-dUTP (Roche), and detection was performed by
immunodetection with an antibody anti-digoxigenin and was visualized
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with a colorimetric substrate (NBT/BCIP). The transfer of resistance was
evaluated by conjugation and electroporation using as recipient strain
E. coli TOP10 the transconjugants and transformants were selected on
Bertani Luria plates supplemented with streptomycin (50 mg/mL) and
ampicillin (50 mg/mL).

Results: The isolate was resistant to meropenem, aztreonam and ceftriax-
one with MIC > 32 mg/mL for each antimicrobial, showed intermediate
resistance to imipenem with MIC 8mg/mL and was sensitive to
amikacin, ceftazidime, cefepime, ciprofloxacin, piperacillin/tazobactam,
ampicillin/sulbactam, cefoperazone/sulbactam and colistin. PCR gene
detection from OXA carbapenems gene suggested presence from gene
blaOXA-51-like and blaOXA-24-like, and the sequencing amplification
products confirmed the presence from OXA-72 carbapenemase in the
isolate. In studies of location of the genomic DNA only hybridized
with probe for the 16S rRNA gene, while the plasmid DNA gave
three hybridization signals with the blaOXA24 probe, demonstrating
that the OXA-72 gene is on plasmid. Attempts to transfer resistance
by conjugation or transformation of plasmid DNA were unsuccessful.
Conclusions: In isolation analyzed the results suggest that blaOXA-72
gene is located on plasmid, however it is not possible to establish if in
multiple plasmids or a plasmid present in different forms.

P792| Frequent occurrence of genomic resistance islands among
Acinetobacter spp.

L. Poirel*, R. Bonnin, P Nordmann (Le Kremlin Bicetre, FR)

Objectives: Genomic islands have been recently identified in Acineto-
bacter baumannii (AbaR) from diverse isolates being either multidrug
resistant or not. In A. baumannii strain AYE, the AbaR1 island was 86-
kb in size, and harbored 45 resistance genes. Whole genome sequencing
of a couple of 4. baumannii strains from diverse geographical origins
and distinct clonal lineages identified other AbaR elements, varying in
size and content. Analysis of the AbaR surrounding sequences identified
an hotspot for integration, corresponding to the ATPase encoding gene.
AbaR elements are often bracketed by 5-bp duplications suggesting their
acquisition through a transposition-based event. Our objective was to
evaluate the distribution of AbaR-like islands among a collection of
A. baumannii isolates from worldwide origin, to identify their content
and their integration site. Additionally, transposition experiments were
attempted to evaluate the mobility of one AbaR element.

Methods: Forty-seven clinical Acinetobacter spp. isolates were collected
from worldwide origin, including 41 A. baumannii, 3 A. junii, 2 A. john-
sonii, and 1 A. lwoffii. Detection of the AbaR elements was performed by
PCR mapping followed by sequence analysis. Transposition/conjugation
assays have been conducted with A. baumannii BM4547 (Rif-R) as
recipient and A. baumannii B1190 possessing an AbaR10 element and
harbouring a conjugative plasmid used as donor.

Results: Our collection consisted of strains belonging to the three
different European clonal lineages (I, II, and IIT). 36 out of the 47 isolates
possessed a truncated ATPase gene, being all A. baumannii. 30 out of
those 36 isolates possessed the same ATPase-AbaR left-junction than
that originally identified with AbaRI, and 28 possessed the same ATPase-
AbaR right-junction. PCR mapping revealed that all the AbaR elements
identified were heterogeneous in size and genetic content. Attempts to
demonstrate the transposition of one AbaR from its original host failed.
Attemps to demonstrate a circular form of those AbaR elements using
an inverse-PCR approach did not identify any circular intermediate for
all these structures.

Conclusion: This study showed that dissemination of AbaR elements
among A. baumannii is widely spread, being identified among isolates
from distinct clonal lineages. The variety of those AbaR elements
suggests a capacity to evoluate and accumulate foreign genes, including
resistance genes.
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P793| A 63-kb genomic resistance island in an Acinetobacter
baumannii isolate from 1977

L. Krizova™, B. Berger-Bdchi, A. Nemec (Prague, CZ; Zurich, CH)

Objective: Multidrug resistance in Acinetobacter baumannii has been
significantly associated with a few international clonal lineages.
Multidrug-resistant (MDR) strains of two of these lineages (EU clones I
and II) have occurred in European hospitals since at least the 1980s.
Three large (86 kb, 63 kb and 56 kb), stucturally related genomic
resistance islands (AbaR1, AbaR3 and AbaRS5, respectively) integrated
into the ATPase gene were recently found in EU clone I strains isolated
between 1997 and 2004. The aim of this study was to assess whether
a MDR outbreak strain of EU clone I isolated in 1977 harbours an
AbaR-like resistance island.

Methods: Strain HK302 was isolated during a hospital outbreak in
Switzerland in 1977 (Antimicrob Agents Chemother 1982; 22: 323) and
later was allocated to EU clone I. Strain AYE harbouring AbaR1 was
used as a positive control for the detection of AbaR1-associated genes
and PCR mapping. Disruption of the ATPase gene was determined using
PCR with primers derived from both ends of the gene. The presence of 29
AbaR 1-associated genes was investigated by PCR using primers inferred
from the sequence of AbaR1. PCR mapping using the Long Range PCR
kit (Qiagen) was performed, followed by RFLP analysis of amplicons.
The regions different from those of AbaR1 were sequenced.

Results: A genomic region inserted into the ATPase gene at the same
position as known for AbaR1 was found in HK302. In addition, 18
AbaR1-associated genes were identified in this strain. PCR mapping
combined with RFLP analysis revealed that HK302 harboured a 63-kb
resistance island which shared regions of a total size of 57 kb with
AbaR1. Two segments (sized 4 kb and 2 kb) different from those of
AbaR|1 were sequenced and found to correspond to the regions described
in AbaR3, i.e. one comprising the topoisomerase topA gene and the other
a transposon carrying blaTEM-1.

Conclusion: An AbaR3-like resistance island was identified in HK302,
which indicates that highly complex resistance islands existed in EU
clone I strains already in the late 1970s.

Supported by grant 310/08/1747 of the Grant Agency of the Czech
Republic.

P794| Multidrug resistance phenotype associated with presence of
integrons and specific clonal types of Acinetobacter spp.

E.C. Climaco*, M.O. Gomes, A.L. Darini (Ribeirdo Preto, Juiz de
Fora, BR)

Objective: The main objective of this study was to determinate the
presence of class 1, 2 and 3 integrons in Acinetobacter spp. and the
association of these elements with multidrug resistance phenotype and
with clonal profile of the strains.

Methods: Firstly, 63 Acinetobacter spp., isolated from inpatients of
University Hospital of Juiz de Fora, Minas Gerais State, Brazil,
from 2006 to 2007, were classified as multidrug resistant (MDR) or
non-multidrug resistant (n-MDR). Class 1, 2 and 3 integrons were
investigated by specific PCR amplification of intll, 2 and 3 genes
fragments and by RFLP obtained by Rsal and Hinfl digestion of intl1,
2 and 3 fragments, amplified with consensus primers. The prevalence
of integrons were compared among MDR and n-MDR groups, and
statistical significance was estimated applying Fisher‘s exact. PFGE was
performed and types were defined by clusters formed at 85% Dice
similarity cutoff on a dendrogram constructed by UPGMA.

Results: 48 (76.1%) out of 63 Acinetobacter spp. were considered
MDR isolates. Class 1 integrons were detected in 11 (17.5%)
Acinetobacter spp. isolates, by specific PCR and by RFLP, all of
them were MDR. Class 2 integrons were found in 30 (47.6%)
Acinetobacter spp. isolates, by RFLP and, in 23 of them, by specific
PCR. 96.7% (29) of these isolates were MDR. Class 1 and 2 integrons
relationship with MDR Acinetobacter spp. isolates was statistically
significant. No class 3 integrons was found. PFGE analysis revealed
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7 clonal types and two of them were prevalent. B type was prevalent
among the strains isolated up to September 2006, and A type among the
strains isolated after this period. 16 out of the 17 B type strains were
MDR and 50% of them harboured class 1 integrons. All the 30 A type
strains harboured class 2 integrons and 29, out of them, were considered
MDR isolates.

Conclusions: The incidence of MDR phenotype was high among the
studied strains. Class 2 integrons were more prevalent than class 1 ones in
Acinetobacter spp. isolates. Although both classes of integrons seem to
be associated with MDR isolates, this phenotype was statistically related
with A and B clonal types and it might be consequence of accumulation
of different resistance mechanisms in specifics clonal types.

P795| Aminoglycoside resistance in a clinical isolate of
Acinetobacter genomic species 13TU is associated with the
up-regulation of its AdeABC-like efflux system

A. Nemec*, PG. Higgins, P Jezek, L. Krizova (Prague, CZ; Cologne,
DE; Pribram, CZ)

Objectives: Acinetobacter genomic species (GS) 13TU is a member
of the Acinetobacter calcoaceticus-Acinetobacter baumannii complex.
Although commonly isolated from hospitalized patients, this species,
unlike A. baumannii, is usually well susceptible to antibiotics. In a
Czech hospital, two isolates of a GS 13TU strain differing in their
susceptibilities to aminoglycosides were obtained from the same patient.
The aim of this study was to assess whether the difference is associated
with the up-regulation of the GS 13TU efflux system related to the
AdeABC system in 4. baumannii.

Methods: The two isolates, NIPH 952 and NIPH 953, were obtained,
respectively, from the sputum and gastric juice of an ICU patient.
Compared to NIPH 952, NIPH 953 showed elevated MICs to
aminoglycosides, in particular to gentamicin (1 versus 8mg/l) and
netilmicin (2 versus 16mg/l). The presence of the genes encoding
putative efflux components was tested by PCR using primers derived
from the AdeABC genes. The ability of NIPH 952 to produce
aminoglycoside-resistant variants was assessed by challenging it with
4 or 8mg/l of gentamicin. The adeB gene was partially sequenced and
its expression level was examined by real-time reverse transcription PCR
(RT-PCR).

Results: PCR amplicons of expected sizes were obtained with primers
targeting adeA, adeB and adeS in both NIPH 952 and NIPH 953. The
sequences of the adeB-like amplicons were identical in both isolates and
were 84—-89% identical to the known adeB sequences in A. baumannii.
Variants with gentamicin MICs of more than 4 mg/l were obtained from
NIPH 952 at frequencies of ~5x 107, Two of these variants were further
investigated, i.e. NIPH 952-I (gentamicin MIC 8 mg/l) and NIPH 952-
IV (gentamicin MIC 24 mg/l). Compared to NIPH 952, the susceptibility
patterns of NIPH 952-1, NIPH 952-1V and NIPH 953 shared elevated
MICs to aminoglycosides, tetracycline, tigecycline and ciprofloxacin,
whereas no changes in MICs were observed for piperacillin, cefotaxime,
sulphonamides or polymyxins. Consistently, RT-PCR identified 27-fold,
214-fold and 38-fold increases in mRNA transcripts for adeB in NIPH
952-1, NIPH 952-1V and NIPH 953, respectively, as compared to NIPH
952.

Conclusion: The aminoglycoside resistance of the gastric GS 13TU
isolate is likely to result from the up-regulation of its efflux system
homologous to the AdeABC system in A. baumannii.

Supported by grant 310/08/1747 of the Grant Agency of the Czech
Republic.

Involvement of pmrA/B in colistin resistance in clinical
isolates of Acinetobacter baumannii

A. Beceiro*, M. Doumith, M. Hornsey, H. Dhanji, G. Bou,

D. Livermore, N. Woodford (London, UK; A Coruna, ES)

Objectives: Colistin (Col) resistance is rare in 4. baumannii and little is
known about its mechanism, although the pmrA/B genes which encode
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a two-component regulatory system have been implicated in laboratory
mutants. We investigated the role of pmrA/B using a small panel of
international clinical A. baumannii strains and laboratory mutants.
Methods: Clinical isolates included 5 that were Col-R (MIC 8—64 mg/L)
and 5 Col-S (MIC <1mg/L). We raised Col-R mutants of both ATCC
19606 and clinical isolate ABRIM (MICs for parent/mutant: 1 vs. 64 and
1 vs. 16, respectively), and also used a pair of clinical isolates, Ab133
and Abl132, belonging to a single strain and isolated from the same
patient (MICs, 2 and 64 mg/L). Isolates were identified by phenotype
and species-specific PCR. PFGE was used to determine relatedness.
MICs were determined by agar dilution and Etest. Expression of pmrA/B
was monitored by RT-PCR. Nucleotide sequences of pmrA/B were
determined.

Results: Nucleotide sequences of pmrA/B were identical to reference
sequences (e.g. CP000521) in all Col-S clinical isolates, whereas 4/5
Col-R clinical isolates harboured single mutations in PmrB (either
S14L, L87F, MI145K or P233S); the fifth had both F387Y and
S403F. No mutations were found in PmrA. Single mutations in PmrB
were also found in Col-R mutants of strains ATCC 19606 (A227V),
ABRIM (N353Y) and in the Col-R clinical isolate Ab132 (L87F).
RT-PCR identified mean 20.6 and 7.4-fold increases in pmrA and
pmrB expression, respectively, in Col-R vs. Col-S isolates. Likewise,
expression of pmrA was higher in the Col-R mutants of ATCC 19606,
ABRIM and in isolate Ab132 (6.4, 19.5 and 4.2 fold, respectively),
compared with their parents. Expression of pmrB was not elevated in
the Col-R mutant of ATCC 19606 or in Ab132, but there was a 10.5
fold increase in the mutant of strain ABRIM.

Conclusions: Colistin is one of the few options for treating multi-
resistant A. baumannii infections. Resistance requires at least two distinct
genetic events: isolates must acquire at least one point mutation in PmrB
(which are not localized to a specific domain) and up-regulation (at least)
of pmrA. The functional significance of the individual PmrB mutations
and the precise genetic events causing pmrAB up-regulation remain to
be defined. Prompt detection and effective infection control measures
are critical to prevent spread of resistant strains.

P797| Molecular characterization and outbreak analysis of
multidrug-resistant Acinetobacter baumannii from German
hospitals

Y. Pfeifer*, S.H. Cho, PG. Higgins, A.M. Fahr, TA. Wichelhaus,
K.P. Hunfeld, M. Martin, W, Witte (Wernigerode, DE; Seoul, KR;
Cologne, Heidelberg, Frankfurt/M., Lubeck, DE)

Objectives: Emergence and dissemination of multidrug-resistant Acine-
tobacter baumannii are of special concern because of limited therapeutic
options and increased mortality. In many cases colistin is the
only antimicrobial substance for an adequate treatment. In Germany
A. baumannii outbreaks were observed mainly in the summer months.
Here we report on molecular-epidemiological analysis of 4. baumannii
from different German hospitals.

Methods: The strain collection includes 22 isolates from two outbreaks
in one hospital (A) in 2007 as well as 42 outbreak isolates collected
in a surgical ICU (hospital B) in 2006-2008. Furthermore 32 isolates
(2005-2009) from two diagnostic laboratories were analysed. Molecular
typing by PFGE and sequence-based multiplex PCR to identify isolates
belonging to members of the European clonal complexes I-III were
performed. Relevant resistance genes (blaOXA, blaVIM and blaIMP)
were identified by PCR and sequencing.

Results: All above mentioned isolates were resistant to fluoroquinolones,
aminoglycosides, sulfonamides and f-lactams including carbapenems.
PCR and sequencing of resistance genes revealed the presence of
OXA-B-lactamases in all isolates, with OXA-23 (n=45) and OXA-58
(n=47) as the most prevalent types. In several outbreak-independent
isolates the genes blaOXA-72 (n=1), blaOXA-58+blaOXA-23 (n=1) or
blaOXA-66 + insertion sequence ISAbal were identified. In one single
carbapenem-resistant isolate no carbapenemase gene was found.
Multiplex-PCR analysis for identification of clonal lineages revealed that
nearly all isolates are related to the European clones I (n=19), II (n=51)
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and III (n=2). Outbreak analysis of hospital A showed three different
clones (PFGE-macrorestriction patterns) whereby eight identical isolates
with OXA-23 are related to the European clone II (multiplex-typing).
The index-patients were repatriated from hospitals in Turkey and Egypt.
In hospital B the 27 isolates from 2006 and 2007 had identical PFGE
patterns and contained OXA-58. However, in 2008 a new 4. baumannii
clone with OXA-23 was detected. Two patients died from an infection
with this strain.

Conclusion: Infections with multidrug-resistant 4. baumannii are still
rare in Germany. The strains were imported by patients after return from
abroad and further spread was probably due to transmission by staff
or contaminated medical equipment. This highlights the need for the
implementation of strict hygiene control measures or even isolation.

P798| Paradoxical amikacin susceptibility in a multidrug-resistant
strain of Acinetobacter baumannii

D. Krahé*, N. Gordon, B. David, D. Wareham (London, UK)

Objectives: A multi-drug resistant isolate of A. baumannii recovered
from a blood culture of a patient with multi-organ failure showed an
‘Eagle’-like phenomenon in amikacin susceptibility testing, with growth
inhibited at low concentrations but supported at concentrations above
pharmacodynamic breakpoints. We investigated this finding and carried
out molecular analysis of the strain.

Methods: The isolate was identified as 4. baumannii by APl 20NE
and molecular detection of the blaOXA-51-like gene instrinsic to the
species. Susceptibility to amikacin was carried out by disc diffusion
testing according to BSAC methodology, by E-test and by determination
of MICs by microtitre dilution. Multiplex PCRs were carried out to
detect carriage of aminoglycoside acetyltransferases [aac(6')-Ib, aac(6')-
Th, aac(3)-I1], nucleotidyltransferases [ant(2”)-I], phosphotransferases
[aph(3’)-1, aph(3’)-VI, straA, straB] and 16S rDNA methyltransferases
[armA, rmtA-D, npmA]. The effect of the generic RND efflux pump
inhibitor PABA on the phenomenon was also assessed.

Results: In disc diffusion tests, growth was observed around 30 pg
discs within a zone of bacterial inhibition. E-tests confirmed inhibition
of growth between 0.5 and 2mg/L of amikacin (Figure 1). In broth
microtitre dilution tests — non turbid ‘skipped’ wells were observed in
the dilution range 2—16 mg/L but only when an inoculum of 1 x 10(3)
CFU / ml was used. PCR detected the carriage Of 3 aminoglycoside
resistance genes, straB, aac(6')-Ib and the armA methyltransferase known
to mediate high level amikacin resistance. The addition of PABA at
50mg/L did not influence the effects observed.
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Conclusion: Treatment options for serious MDR Acinetobacter in-
fections are extremely limited. We describe paradoxical susceptibility
to amikacin analogous to that described by Eagle in Gram-positive
bacteria in 1947 and by Lorian in the Enterobacteriaceae in 1979. Eagle
demonstrated correlation of this effect in vitro with adverse effects
in vivo. Further work is needed to characterize the exact mechanism,
especially the regulation and contribution of ArmA, and to evaluate
whether amikacin may have a role as a synergistic antibiotic at lower
concentrations.

P799| Clinical and microbiological characterization of 20
carbapenem-resistant Acinetobacter baumannii bloodstream
infections

J.Y. Song*, H.J. Cheong, W. Choi, YM. Jo, 1. Hwang, J. Heo, J. Noh,
W.J. Kim (Seoul, KR)

Objectives: The incidence of carbapenem-resistant Acinetobacter bau-
mannii infection is increasing, which might be associated with increased
morbidity and mortality among critically ill patients with limited
therapeutic options. This study was conducted to evaluate the clinical
and microbiological features of carbapenem-resistant A. baumannii
bacteremia.

Methods: The medical records of 20 adult patients with carbapenem-
resistant A. baumannii bacteremia admitted to Korea University Guro
Hospital, from September 2005 through August 2009, were reviewed.
With 20 bloodstream isolates, we intended to detect genes producing
carbapenemases, and investigate inoculum effect on each antimicrobial
agent (rifampicin, imipenem, colistin and tigecycline). With one blood
isolate from patients with pneumonia, rifampicin-inducible resistance
was examined using experimental mouse pneumonia model.

Results: Out of 20 carbapenem-resistant A. baumannii bloodstream
infection (BI), most common primary focus was the catheter-related
infection (45%), followed by pneumonia (25%), surgical site infection
(15%), intra-abdominal infection (10%) and unknown sources (5%).
Preceding colonization was found in just four patients (20%). Seventeen
patients displayed BI by 4. baumannii alone and three with polymicrobial
BI. The 30-day overall mortality was 55%; inappropriate antimicrobial
therapy (81.8% vs. 33.3%, p=0.04) and high Pitt bacteremia score
(p=0.04) were statistically significant risk factors of mortality. All
20 isolates had blaOXA-51-like gene, two of which additionally had
blaOXA-58-like gene and blaOXA-23-like gene respectively. Inoculum
effect and rifampicin inducible resistance were not detected.
Conclusion: Low-level carbapenem-resistant A. baumannii strains with
OXA-51-like carbapenemase were prevalent. Most BI by carbapenem-
resistant A. baumannii strains developed in patients without known
preceding colonization, resulting in delayed appropriate antibiotic
therapy with high mortality rate.

P800| In vitro activity of biocides against predominant clones of
Acinetobacter baumannii in Spain

M.A. Galan, F Ferndndez Cuenca®, S. Ballesta, M.C. Gomez-Sanchez,
J. Vila, L. Martinez-Martinez, G. Bou, J. Rodriguez-Bario, A. Pascual
(Badajoz, Seville, Barcelona, Santander, La Coruiia, ES)

Objectives: Reduced susceptibility to biocides may contribute to the
persistence of some Acinetobacter baumannii (Ab) clones in hospitals.
The aim of this study was to determinate the susceptibilities of prevalent
clones of Ab to five biocides commony used in hospitals.

Methods: 8 clonally unrelated Ab with different antimicrobial sus-
ceptibility patterns corresponding to the most prevalent clones in
Spain (Ab-GEIH), 1 pan-drug-resistant Ab (resistant to all commonly
used antimicrobials: fluoroquinolones, aminoglycosides, carbapenems
and other f-lactams, tygecycline and colistin) and 3 type strains
(4. baumannii ATCC 19606, Pseudomonas aeruginosa ATCC 27853
and Staphylococcus aureus ATCC 29213) were included. The biocides
assayed were: domestic bleach (sodium hypochlorite), sterillium (propan-
2-ol, propan-1-ol, mecetronium ethyl sulfate), ethanol, orsan (povidone-
iodine) and clorhexidine digluconate. The antimicrobial activity of these
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biocides was determined by microdilution and by disc diffusion. The
maximum dilution of biocide at which there is no visible growth
(MID, microdilution) and the diameter of growth inhibition (GID: disc
diffusion) were determined.

Results: MID and GID results are presented in the table. By
microdilution the Ab-GEIH clones were less susceptible to clorhexidine
digluconate than pan-drug-resistant Ab clone, but more susceptible
(6/8) than Ab ATCC. These Ab-GEIH clones were also slightly less
susceptible to sterillium than pan-drug-resistant Ab clone and the ATCC
strains. Five out of 8 Ab-GEIH clones were more susceptible to
ethanol than pan-drug-resistant Ab clone. No significant differences were
observed for domestic bleach and orsan when Ab-GEIH clones were
compared with pan-drug-resistant Ab clone and the ATCC strains. Using
the disc diffusion assay the Ab-GEIH clones were much less susceptible
to clorhexidine digluconate than pan-drug-resistant Ab clone. The other
biocides showed no significant differences in their activities when Ab-
GEIH clones were compared with pan-drug-resistant Ab clone and the
ATCC strains.

Conclusion: for sterillium and ethanol there was poor correlation
between microdilution and disc diffusion. Susceptibility to biocides
among Ab-GEIH clones was more variable for ethanol and clorhexidine
digluconate than for domestic bleach, sterillium and orsan. The pan-
drug-resistant Ab clone is more susceptible to clorhexidine digluconate
than Ab-GEIH clones. New studies with more Ab clones are warranted.

Isolates or strains Domestic Chlorhexidine

bleach Sterillium Ethanol Orsan
MID  GID MID GID MID GID MID GID MID GID
Ab GEIH 1/64  37-42 1/32  9-11 1/128- 6-8 1/8000— 18-20 1/32 10-12
1/128 1/4096 1/120000
Ab PanR 1/64 40 17128 10 17128 6 1/240000 34 1732 11
A. baumannii ATCC 19606 1/128 42 1/64 12 1/128 9 1/16000 18 /16 11
P, aeruginosa ATCC 27853 1/32 30 1/64 11 1/4096 6 1/120000 20 /16 8
S. aureus ATCC 29213 1732 36 1/128 14 1/16384 7 <1/960000 34 132 11

P801| Acinetobacter spp. susceptibility to tigecycline determined by
E-test and microdilution

L. Robles*, J. Lozano, E. Riquelme, J.J. Blas, E. Simarro, M. Martinez,

M.D. Crespo (Albacete, ES)

Objective: To compare susceptibility to tigecycline through Etest and
broth microdilution in Acinetobacter baumannii strains resistant to
imipenem.

Methods: Isolates from patients admitted to our hospital between
January 2007 and October 2009 were studied, considering only one
isolate per patient. Identification and study of susceptibility were
conducted with Vitek-2 system (Biomerieux®) and, in parallel, the
susceptibility to tigecycline was studied with Etest® (AB BIODISK)
in Mueller-Hinton agar (BioMedics). BSAC (British Society for
Antimicrobial Chemoterapy) breakpoints were used — susceptible <1,
intermediate = 2, and resistant >2 mg/l. The values read were rounded
up to the upper dilution in base-2 system. We considered different MICs
where variation existed in at least 1 dilution.

Results: 52 imipenem-resistant A. baumannii were isolated — 15 in 2007
(28.85%), 15 in 2008 (28.85%), and 22 in 2009 (42.3%). The allocation
among services was 44.2% ICU, 23.1% Reanimation, 9.6% Internal
Medicine, 7.7% Surgery, and 15.4% in other services. 36 (69.2%)
isolates were susceptible to tigecycline by Etest (MIC: 0.5-1mg/l) —
amongst them, 13 (36.1%) shown a MIC value similar to the one
obtained by microdilution, 14 (38.9%) a greater MIC value, and 9 (25%)
a lesser value — 2mg/l by microdilution. The remaining 16 (30.8%)
strains shown an intermediate susceptibility to tigecycline (MIC=2 mg/l)
by Etest. In 7 (43.75%) isolates, this value was similar to the one obtained
by microdilution, whereas in 2 cases (12.5%) we obtained a greater MIC
value by Etest — with the interpretation changing from intermediate
to susceptible. We could not found any strain with MIC >2 by Etest.
A correlation between both methods was found (r=0.73 p<0.05). The
percentages of intermediate or tigecycline-resistant strains were 30.8%
by Etest and 27% by microdilution. As to the evolution in time, in 2007
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a 33.3% of intermediate or resistant strains is found, 6.6% in 2008 and

45% in 2009.

Conclusions:

1. The greatest percentage of isolates was found in the critical care units.

2. Even though microdilution is the reference method, we realized
that 17.3% strains found susceptible by Etest were intermediate by
microdilution, which suggests that using Etest as the only study
method for susceptibility might lead to mistaken interpretations and
result in therapeutic failure.

3. We observed a significant increase of resistance to tigecycline in our
hospital during the last year.

P802| In vitro activity of colistin sulfate in combination with other
antimicrobials against Acinetobacter baumannii

M.E. Steed*, K. Kaye, H. Salimnia, D. Marchaim, T. Chopra, M. Rybak
(Detroit, US)

Objective: Evaluate the synergy of colistin sulfate (CS) based
combination regimens against multi-drug resistant (MDR) Acinetobacter
baumannii.

Methods: The activity of CS, imipenem (IMP), ampicillin/sulbactam
(AS), rifampin (RIF), and tobramycin (TOB) was evaluated against eight
clonally unique strains of MDR A. baumannii from a multi-hospital
system in Detroit, MI, USA. Minimum inhibitory concentrations were
determined by broth microdilution according to CLSI guidelines. Time-
kill experiments were performed with CS (1 and 0.5x MIC) alone and
in combination with the other antimicrobials (0.5x MIC) at a starting
inoculum of 10 CFU/mL and bacterial killing was evaluated at 4, 8,
and 24 hours. Antimicrobial regimens included CS + IMP, CS + AS,
CS + RIE, CS + TOB, CS + TOB + RIF, and IMP + AS. Synergy and
bactericidal activity were defined as a >2 log10 kill and a >3 log10 kill,
respectively.

Results: Colistin sulfate MICs ranged from 0.5mg/L (7 strains) to
1 mg/L (1 strain). All strains were resistant to IMP and AS. Four strains
were TOB susceptible (MIC 1-2mg/L) and 4 strains were TOB resistant
(MIC 16 to >2038 mg/L). RIF MICs ranged from 2 to >128 mg/L. For
CS at 1x MIC, synergy and bactericidal activity was observed for CS +
RIF (1 strain), CS + TOB (I strain), COL + IMP + RIF (1 strain), and
COL + TOB + RIF (2 strains). At 0.5x the MIC for all antimicrobials
tested, synergistic and bactericidal activity was observed for COL + IMP
(7 & 5 strains), COL + AS (6 & 5 strains), COL + RIF (7 & 4 strains),
COL + TOB (5 & 4 strains), and COL + TOB + RIF (8 & 6 strains).
The combination of IMP + AS was synergistic against 7 strains.
Conclusions: Synergistic activity was observed for all combinations
against some of the isolates tested. The combination of COL + IMP
and COL + TOB + RIF displayed the most consistent synergistic and
bactericidal activity against the tested strains.

P803| Evaluation of antibiotic synergy against multidrug-resistant
Acinetobacter baumannii: comparison of three methods

TY Tan*, TP Lim, W. Lee, L. Ng, A.L. Kwa (Singapore, SG)

Objectives: Acinetobacter baumannii has emerged as a pathogen with
the potential to develop multi-drug resistance (MDR), leaving few
therapeutic options. Combination antibiotic therapy may be considered
for infections with MDR strains of A. baumannii. However, there is
scanty data on in vitro testing for antibiotic combinations, and the most
appropriate antibiotics to use in combination. This study evaluated two
antibiotic combinations for MDR A. baumannii, using three different
testing methods.

Methods: Twelve strains of MDR A. baumannii were collected from five
hospitals. Minimum inhibitory concentrations (MIC) to polymyxin B,
rifampicin and tigecycline were determined by microbroth dilution,
and clonal relatedness was determined by molecular strain typing.
All strains were tested for the presence of in vitro synergy to
polymyxin B-rifampicin and polymyxin B-tigeycline combinations by
time-kill assays, Etest and chequerboard methods. The definition of
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synergy for time-kill assays used was >2logl0 decrease in cfu/ml for
the antibiotic combination compared with its more active constituent.
The definition of synergy for Etest and chequerboard methods was a
fractional inhibitory concentration index of <0.5.

Results: All isolates were susceptible to polymyxin B (MIC=0.5 mg/l),
while the distribution of MIC was more variable for rifampicin
(2-32mg/l) and tigecycline (2—>256mg/1). All study isolates were
shown to be unrelated by molecular strain typing. In vitro synergy
was demonstrated in 7 (58%) isolates to polymyxin B-rifampicin and
polymyxin B-tigeycline combinations, when tested by time-kill assay.
None of the isolates demonstrated in vitro synergy against the same an-
tibiotic combinations when synergy testing was performed by Etest. Only
one isolate demonstrated in vitro synergy to polymyxin B-tigecycline
when tested by chequerboard assay.

Conclusion: The results of in vitro antibiotic synergy testing for
combinations of polymyxin B, tigecycline and rifampicin against
A. baumannii vary according to the testing method used. Time-kill
assays demonstrated in vitro synergy in over half of the study isolates,
but equivalent results were not obtained by the other two methods.
Further work is required to clarify the role of in vitro synergy testing,
in particular, by correlation with clinical outcome measures.

P804| Multidrug-resistant Acinetobacter baumannii blood isolates:
in vitro activity of colistin and tigecycline, existence of
metallo-f-lactamase production and heteroresistance

A. Ergin*, O. Koseoglu Eser, G. Hasgelik (Ankara, TR)

Objectives: The aims of the study were to determine the in vitro
susceptibility of colistin and tigecycline, metallo f-lactamase(MBL)
production and heteroresistance among multi-drug resistant(MDR)
Acinetobacter baumannii strains isolated from blood samples between
2004-2009.

Methods: Sixty MDR A. baumannii blood isolates that were fully
resistant to piperacillin (PIP), amikacin (AN), gentamicin (GM),
imipenem (IMP), meropenem (MER), cefotaxime (CTX), -cef-
tazidime (CAZ), ciprofloxacin (CIP), levofloxacin (LEV) detected by
BD Phoenix and were tested for colistin (CL) and tigecycline (TGC)
susceptibility by E-test. Heteroresistant colonies searched by E-test
for colistin and by disk diffusion test for IMP. MBL production was
determined by the combined disk test with IMP-0.1 M EDTA and
IMP-0.5M EDTA. An increase in zone diameter of >4 for 0.1M IMP-
EDTA disks and >7mm for 0.5 M IMP-EDTA disks was considered
positive for MBL production.

Results: Thirty-two (53.3%) of the invasive isolates were from intensive
care units (ICUs). MIC90 values for the isolates were >64ug/ml for
PIP, >32ug/ml for AN, >8ug/ml for GM, >8ug/ml for IMP, >8ug/ml
for MER, >32ug/ml for CTX, >16 pg/ml for CAZ, >2 ug/ml for CIP,
>4ug/ml for LEV, respectively. Resistance rate for colistin was 1.6%.
There were two separate probable heteroresistant isolates for colistin.
The MIC values for these heteroresistant strains were 8 and 24 ug/ml,
respectively. There was 12 fold increase in MICs among heteroresistant
isolates compared to the original MIC (0.094 and 0.25 ug/ml) levels.
Tigecycline resistance rate was 6.7%. Sixteen (26.6%) of the isolates
were susceptible to IMP. No heteroresistant strains were determined
among IMP susceptible isolates. Among 60 A. baumannii isolates, 18
(30%) yielded positive results by 0.1M IMP-EDTA disk test whereas
46(76.6%) of the isolates were positive by 0.5M IMP-EDTA disk test.
None of the imipenem susceptible strains gave positive MBL results by
both of the disk tests.

Conclusion: In this study, randomly selection of invasive MDR
A. baumannii isolates gave us an excellent view of colistin and
tigecycline, appearing as the only susceptible antimicrobials in five years
time but their limited usage in the clinical setting, existence of resistant
and heteroresistant isolates indicate that new antimicrobials should be
investigated against this important pathogen.
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P805| Fungiscope — a global database for rare fungal infections

M. Riiping, A. Kindo, W, Heinz, A. Hamprecht, G. Fischer,
O.A. Cornely*, JJ. Vehreschild on behalf of the ISHAM Working
Group Fungiscope

Objectives: We are coordinating a global registry for cases of rare
invasive fungal diseases (IFD). Our objective is to broaden the knowledge
on epidemiology, to determine the clinical pattern of disease, to describe
and improve diagnostic procedures and therapeutic regimens, as well as
to facilitate exchange of clinical isolates among the contributors.
Methods: Fungiscope™ — A Global Rare Fungal Infection Registry
is an international university-based case registry that collects data of
patients with rare IFD, using a web-based electronic case form at
www.fungiscope.net. For inclusion in the registry cases have to have
positive cultures or histopathological, antigen or molecular genetic
evidence of IFD and the associated clinical symptoms and signs of
invasive infection. The data that are entered onto the registry include
demographics, underlying conditions, neutrophil count, concomitant
immunosuppressive medications, clinical signs and symptoms of IFD,
site of infection, diagnostic tests performed, pathogen identification,
antifungal treatment, surgical procedures performed, response to
treatment, overall survival and attributable mortality.

Results: Overall, 134 cases have been completed. Results from
17 additional cases are pending. Chemotherapy or allogeneic stem
cell transplantation for a haematological malignancy was the most
predominant risk factor (n=47; 35%), as well as diabetes mellitus
(n=36; 27%), stay at an intensive care unit (n=22; 16%) and chronic
renal failure (n=17; 13%). In 47 patients (35%) the lung was the
organ of first diagnosis, followed by the sino-nasal region in 22 (16%)
and deep soft tissue infections in 20 (15%) patients. For 74 (55%)
patients, a favourable outcome, defined as a complete or partial response
to treatment of IFD was documented. Overall mortality and mortality
attributable to IFD was 38% (n=51) and 23% (n=31), respectively.
Conclusion: The clinical relevance of rare IFD is increasing steadily. In a
short period of time, a wide varietyof cases from Europe, Asia and South
America could be documented. Further investigators and coordinators are
cordially invited to contribute to Fungiscope.
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P806| Multicentre prospective monitoring for empirical treatment
of invasive fungal infection using high negative predictive
value diagnostic strategies

L. Hasseine*, P Marty, S. Cassaing, F. Robert-Gangneux, L. Gaudron,
R. Knecht, L. Bonesso, M-D. Linas, A. Berry, J-P. Gangneux (Nice,
Toulouse, Rennes, FR)

Objectives: In order to overcome moderate sensitivity of various
diagnostic tests during invasive fungal infections (IFI), early treatment
strategies such as empirical antifungal therapy (EAT) have been assessed.
EAT showed efficacy in improving the outcome of infected patients
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but remains costly. The aim of this work was to standardize in 3
teaching hospitals the radiological and biological monitoring of EAT,
among which a new panfungal PCR assay (PF-PCR), and to evaluate
prospectively their negative predictive value (NPV).

Methods: 108 patients from Nice, Toulouse and Rennes University
hospitals (France) were enrolled at day O of their EAT prescription.
They benefited from a radiological and biological monitoring to confirm
or exclude an IFI. The biological screening consisted of mycological
analysis of various samples (blood culture, bronchoalveolar fluid, ...),
galactomannan (GM) antigen assay in blood samples twice a week, and
a weekly whole blood PF-PCR assay that was developed for this study.
Results: Among the 108 patients treated, 53 were considered non
infected (according to EORTC/MSG 2008 criteria) and 55 patients were
infected: 37 invasive aspergillosis (5 proven, 28 probable and 4 possible),
16 candidemia, 1 fusariosis and 1 cryptococcosis.

(i) We first evaluated the performance of our PF-PCR assay on the
whole population: SEN=65%, SPE=83%, PPV=80% and NPV=70%.
Our results associated to other recently published data underlined the
limited sensitivity of PCR for the diagnosis of IFI and incite to optimize
the design and the standardization of molecular tools.

(ii) We then focused on filamentous IFI in order to evaluate the NPV
of different diagnostic strategies. From our results, we can draw that
a combination of 2 negative diagnostic tests allows the exclusion of
most IFI with a NPV of (i) 96% when combining negative CT scan and
2 consecutive PF-PCR; (ii) 90% when combining 2 consecutive PF-PCR
and 2 consecutive GM; (iii) 88% when combining negative CT scan and
2 consecutive GM.

Conclusion: Efforts must still be done to increase the sensitivity of the
diagnosis of IFI, and early therapeutic strategies such as EAT remain
useful. But in parallel, radiological and biological results should rapidly
allow the exclusion of non-infected patients in order to reduce its cost.
In this work, we show that the combination of a negative CT scan with
a negative PF-PCR detection has the highest NPV and allows the stop
of EAT within the first fifteen days.

P807| Impact of a multidisciplinary approach of invasive fungal
infections from diagnosis to treatment

F Lieutier, V. Mondain*, M. Gari-Toussaint, L. Hasseine, A. Sirvent,
M. Poirée, T. Dantin, N. Mounier, A. Mousnier (Nice, FR)

Invasive fungal infections (IFI) are severe diseases affecting immuno-
compromised patients. In France, since 2007, the cost of expensive
recommended antifungal treatments (AFT) is not included in the
normal per-case payment and each suspected IFI must be systematically
documented during interdisciplinary team meetings (ITM) including
an infectious disease specialist, a haematologist, a mycologist and a
pharmacist, when AFT are discussed.

Objective: to evaluate the impact of our ITM.

Methods: in 2008, 179 advices were provided in real time to prescribing
doctors concerning 109 patients receiving AFT. This was done during
31 ITM. From January to September 2009, 192 advices were provided
during 27 ITM, Each patient’s condition was documented according
to clinical presentation including emergency high resolution computed
tomography (CT) of the chest and abdomen and microbiological data
as Aspergillus galactomannan antigen assay twice a week, pan-fungal
PCR, and mycological analysis of various samples (Bronchoalveolar
fluid, blood culture ...).

Results: in 2008, 8 cases of probable and 2 of possible invasive
aspergillosis (IA) were diagnosed (all in a haematology department,
with one paediatric case). Four patients died: in one case IA may have
been a causative factor. Incidence rate for IA was 4.7% among patients
with acute leukaemia and stem-cell transplantation, which seems low
compared to the literature. Advices were followed in 90% of cases. In
2008 and 2009 (until september), 95% of treatments involving added
costs, were in line with provisions for marketing authorization.
Number of empirical AFT:

First half the year 2003 19/41 (46%)

First half the year 2008 7/23 (30%)
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First half the year 2009 9/39 (23%)

To conclude, currently, 100% of patients benefit from a radiological
and biological monitoring, in order to optimize the diagnosis and AFT.
Thus, the empirical’s antifungal (AF) number has been reduced from 46
to 23%. Indeed, we observed a 17% drop in added AF costs and 12%
for other systemic AF (2007 versus 2008). A good compliance with the
suggested advices shows that prescribing doctors are in favour of the
scheme. The consumption of AF expressed in Daily Defined Dose will
allow further assessment of practice trends.

P808| Real-life comparison of empirical and prophylactic
antifungal strategies in high-risk AML patients at a tertiary
cancer centre

D. Gutmann, J. Kersten, P Schafhausen, T. Briimmendorf, M. Trepel,
C. Bokemeyer, J. Panse* (Hamburg, Aachen, DE)

Objectives: Invasive fungal infections (IFI) remain a major threat for
patients with acute myelogenious leukemia (AML) during induction
chemotherapy neutropenia >10 days. Two studies demonstrating reduc-
tion in morbidity and mortality through prophylaxis with posaconazole
lead to an Al recommendation in various guidelines. However, prompt
empirical or pre-emptive therapies are still used alternatives as real life
data about posaconazole prophylaxis are scarce and overtreatment and
increasing costs are of concern. We compared clinical and economic
parameters of empirical and prophylactic strategies at a tertiary cancer
center during intensive building (re-) construction.

Methods: Retrospective chart review study of 104 patients with primary
or secondary AML treated between January 2005 and February 2009.
Each induction chemotherapy or consolidation therapy with neutropenia
>10 days was counted as an episode (n=222). Patients were stratified
according to their antifungal approach: primary prophylaxis (n=35, 51
episodes, group 1), empirical therapy (n=63, 111 indices, group 2),
secondary prophylaxis (n=41, 60 episodes, group 3, comprised of
patients from groups 1 and 2).

Results: Demographics, AML subtypes, co-morbidities and neutropenic
days (median = 13) were comparable in all three groups; no patient
received G-CSF support. Logistic regression analysis revealed days
of neutropenia, performance status, use of antibiotics and secondary
AML as risk factors for development of IFI, while primary prophylaxis
reduced the risk for possible/probable/proven IFI by 86.7% compared to
empirical therapy (p=0.001). Incidences of probable/proven IFI were 3%
in group 1, 29% in group 2 and 7% in group 3 (p=0.001) and 17%, 69%
and 37% (p <0.001) when possible IFIs were included. Mortality during
observation period was similar (4%, 6.4%, 7%, NS). Also similar were
isolated pathogens, additional antifungals, change of antibiotics, days at
intensive care unit (ICU), bacterial infections except for enterocolitis
(45% group 2 vs 18% and 28% in groups 1 and 3). Side effects were
slightly higher in group 2 (8% vs 2% and 5%, NS). Days of hospital-
ization, antifungal, antibiotic, and antiviral costs were comparable, while
imaging costs were significantly higher in group 2 (p=0.006).
Conclusion: Posaconazole prophylaxis significantly reduces incidences
of IFI in high risk AML patients, while mortality rates, days of
hospitalization, anti-infective and overall costs are not reduced.

P809| Prophylaxis drug monitoring of itraconazole and
voriconazole in the paediatric onco-haematological setting

EG. De Rosa*, L. Baietto, A. D’Avolio, G. Ventimiglia, M. Siccardi,
E. Biasin, E Carraro, F Nesi, M. Simiele, M. Sciandra, G. Di Perri
(Turin, IT)

Objectives: There is a growing knowledge of the clinical importance of
therapeutic drug monitoring of azoles such as itraconazole, voriconazole
in the treatment of invasive fungal disease (IFI) due to variations in
absorption, metabolism and individual factors such as heterogeneity of
hepatic enzymes. In this paper we report our data based on a regional-
referral laboratory for the measurement of plasma concentration of
azoles in a variety of patients to illustrate the usefulness of Prophylaxis
Drug Monitoring (PDM).
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Methods: Paediatric patients with onco-haematological diseases in oral
antifungal prophylaxis for more than five days with Itraconazole (ITC)
(oral solution) or voriconazole (VRC), were included in the study.
Blood samples were collected at steady state, immediately before drug
administration (Ctrough). Plasma drug measurement was performed by
HPLC-MS validated method. The evaluated Ctrough were compared
with previously reported concentrations effective in the prevention or
treatment of IFI: 250 ng/mL for ITC and 1000 ng/mL for VRC.
Results: 10 patients received ITC (mean age 15.445.8 years old; mean
body weight 59.34+27.9 Kg) and 11 patients were treated with VRC
(mean age 14.9+6.4 years old, mean body weight 51+24.8 Kg). ITC was
administered daily at 4 mg/Kg in 5 patients, 5 mg/Kg in 3 patients and at
lower dosages in the others. VRC was administered at a dosage ranging
from 2 to 14mg/Kg daily. Mean Ctrough values were 158.2+131.5
ng/mL and 2855.842068.3 ng/mL for ITC and VRC, respectively.

The percentage of patients receiving ITC having a Ctrough >250 ng/ml
was 20%. The percentage of patients receiving VRC having a Ctrough
>1000 ng/ml was 91%. There was a significant correlation (p=0.025)
between plasma Ctrough and VRC dosage (mg/Kg) but not for ITC.
Conclusion: Our data show that the administration of ITC as antifungal
prophylaxis for IFI is almost always associated with reduced plasma
concentrations, with reported ineffectiveness in the prevention of IFI. The
administration of VRC is more frequently associated with therapeutic
drug levels. In the setting of antifungal prophylaxis, VRC should
be preferred to ITC. Efforts should be made to pursue PDM when
prophylaxis with ITC is chosen in high-risk patients. Future studies are
needed to illustrate the value of PDM of azoles to ensure that optimal
plasma levels are achieved in at-risk patients.

P810| Distribution of zygomycetes species in France, 2003-2008

E. Dannaoui*, D. Garcia-Hermoso, K. Sitbon, D. Hoinard,
O. Lortholary, F Dromer for the French Mycoses Study Group

Objectives: We have recently shown an increased incidence of
zygomycosis over a 10-year period in France (Bitar et al. Emerg Infect
Dis 2009). Here, we describe the diversity of zygomycetes species
responsible for invasive fungal infection in France (2003-2008) and their
relationship with infection characteristics and outcome.

Methods: Cases were recorded during the nationwide survey of
“emerging” mycoses through the electronic secured database called
RESOMYC. The causative species were identified at the NRCMA by
morphology and by sequencing the ITS region.

Results: Among the 110 cases (65% males, mean age£SD=47+21 yrs),
the distribution of the species was as follow: 36 (37%) Lichtheimia
spp. (formerly Absidia spp.), 25 (21%) Rhizopus oryzae, 12 Rhizomucor
pusillus, 13 Rhizopus microsporus, 6 Mucor circinelloides, 5 Saksenaea
vasiformis, and 13 isolates accounting for 8 other species.

The main characteristics of the cases involving the 5 major species are
summarized in Table 1.

Lichtheimia  R. oryzae Rhi: R. microsporus M. circinelloid
spp. pusillus
Underlying diseases*
Hematol. malignancies 14/23 (61%) 820 7/10 (70%) 5/9 0/6
Diabetes 0/23 10120 (50%)  2/10 1/9 0/6
Solid organ transplant 5123 0/20 1/10 2/9 0/6
Polytraumatisms 4/23 2/20 0/10 1/9 6/6 (100%)
Infections
Rhinocerebral* 5/32 14/25 (56%)  0/10 113 0/6
Pulmonary* 14/33 6/23 11/12 (92%) 10/13 (77%) 0/6
Cutaneous* 16/33 (49%)  5/24 2/11 113 4/6
Disseminated** 6/36 2/25 2/12 0/13 0/6
Death at 90 days** 10727 6/17 6/12 6/11 0/5
*P<0.01; **NS.

Denominators correspond to cases with available information.

Conclusion: The distribution of the main species involved in France
differs from that reported in other countries/geographical areas. In
particular, a high proportion of cases were due to Lichtheimia spp.
Since the proportions of underlying factors, infection localizations and
outcome differ according to zygomycetes species, accurate identification
is important for a better understanding of the epidemiology and
pathophysiology of these infections.
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Estimation of the number of mucormycosis infections in
France through combined datasets, 2005-2007: preliminary
results

D. Van Cauteren, G. Morizot, F. Lanternier, E. Dannaoui, F. Dromer,

O. Lortholary*, D. Bitar (Paris, FR)

Introduction: A retrospective study of mucormycosis cases (Retrozygo)
is undergoing in order to describe these severe infections and their
outcome in France. Cases were identified through 2 sources: the French
hospital information system (PMSI) and the National Reference Center
for Mycoses and Antifungals (NRCMA). The PMSI is a managerial
tool based on the systematic collection of information for any new
hospital admission and the NRCMA coordinates a recently established
voluntary network of French mycologists. Using these two sources of
data we applied a capture-recapture approach to estimate the number of
mucormycosis cases in France between 2005 and 2007.

Methods: Cases identified through the datasets were included in the
Retrozygo study after verification of their clinical symptoms and
biological confirmation. Under the hypothesis of independence between
sources and equal catchability in each source, estimates of the total
expected numbers were calculated through a capture-recapture method.
By matching several sources of information coming from the same
population, the capture-recapture method allows to estimate the number
of cases not identified by any of the sources, the total number of cases
(N) in the population and the sensitivity of each source.

Preliminary results: Among 175 mucormycosis cases identified by the
two sources, 94 cases were excluded and 87 confirmed: 31 cases were
identified in both sources, 28 were reported through the NRCMA only
and 22 through the PMSI only.

After capture-recapture analysis, the total number of expected cases was
100.9 (95% Confidence interval: 0-228). Based on these results, the
sensitivity is 52% for PMSI, 58% for NRCMA and 87% when both data
are combined together.

Discussion: As zygomycosis is a rare disease, the wide confidence
intervals obtained around (N) may be due to the small numbers of
cases in each source of data. The respective yield of each dataset
is fairly satisfactory and the combination of both sources provides a
good sensitivity. We may therefore consider that the present Retrozygo
study will capture the majority of cases which occured in France within
the study period, providing an accurate description of cases and their
outcome.

P812| Fungal rhinosinusitis in Kuwait: a 14-year retrospective
analysis of the aetiologic spectrum

Z. Khan*, S. Ahmad, R. Chandy, L. Joseph, D. Farhat, S. Al-Hajri
(Safat, Jabriya, Jabrya, KW)

Objective: Fungal rhinosinusitis, once considered an uncommon
disorder, is now being increasingly recognized worldwide. In the present
study, we have analyzed the etiologic spectrum of fungi isolated from
clinical material obtained from patients with rhinosinusitis over a 14-year
period (January 1996 — October 2009) in Kuwait.

Methods: All the clinical specimens (nasal tissues, curettages/washings
and swabs) received from different hospitals in Kuwait were cultured on
Sabouraud dextrose agar supplemented with chloramphenicol. The iden-
tity of the isolates was established by typical phenotypic characteristics
following the standard procedures. The molecular identification of the
isolates was carried out by PCR amplification using panfungal primers
and sequencing of the amplified products. Repeated isolations of the
same fungus from an individual patient were excluded from the analysis.
Results: Fungal isolates from 83 patients with rhinosinusitis were
analyzed. The age of these patients ranged between 3—70-years, 7%
of them were <12 years of age. Forty (48%) of the patients were males
and 63% of them were Kuwaiti nationals. Of the 83 fungal isolates,
36 (43%) were identified as Aspergillus flavus, 30 (36%) as Bipolaris
hawaiensis, 6 as Aspergillus niger, 4 as Aspergillus terreus, 3 as
Aspergillus fumigatus, and one each as Bipolaris specifera, Paecilomyces
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lilacinus and Alternaria alterans. Of the total 30 isolates of B. hawaiensis,
26 (87%) came from Kuwaiti patients. The distribution of 36 A. flavus
isolates between Kuwaiti and non-Kuwaiti patient was 13 (36%) and 23
(64%), respectively.

Conclusions: The findings suggest that A. flavus and B. hawaiensis
are the two major species associated with the etiology of fungal
rhinosinusitis in Kuwait. The isolation rate of 4. flavus from Kuwaiti
patients was only 25% (13 of 52), but much higher from non-
Kuwaiti patients (23 of 31, 74%). Furthermore, the isolation of
B. hawaiensis predominantly from the Kuwaiti patients is also an
interesting observation warranting further studies on aerobiological and
immunological aspects of rhinosinusitis in Kuwait.

A retrospective evaluation of the efficacy of voriconazole in
24 ocular Fusarium infections

G. Obenga*, T. Gaujoux, O. Lortholary, PE Troke for the French

Mpycosis Study Group

Objective: Fusarium spp. cause problematic ophthalmic infections as
they have low susceptibility to many antifungal agents and are, thus,
difficult to treat. We examined the potential efficacy of voriconazole
(VCZ) for therapy of Fusarium infections of the eye.

Methods: VCZ-treated patients (pts) with proven or probable keratitis
or endophthalmitis were identified from the Pfizer VCZ database (9 pts)
and 6 French ophthalmology departments (15 pts). Sociodemographic
features, predisposing factors, history of corneal trauma, associated
ocular conditions, other systemic diseases and prior therapies were anal-
ysed. Investigator-determined success was defined as infection resolution
and/or ulcer healing. Failure was no response or persistent infection. In
some pts adjunctive surgery was also required (penetrating keratoplasty,
vitrectomy in emergency, evisceration) to resolve the infection.
Results: Most pts were Caucasian (83%) and male (71%). The site
of infection was Keratitis (63%) or endophthalmitis (37%) with proven
infection in 23 (96%). Prior therapy was topical and/or systemic
amphotericin (46%), fluconazole (17%) or others (33%), often in
combination. Fungal pathogens isolated were F solani (14, 58%),
FE moniliforme (1), E oxysporum (1) and Fusarium spp (8). VCZ was
administered systemically, topically and/or by intraocular injection, with
16 pts (66%) receiving VCZ as salvage and 8 as primary therapy.
Response by site of infection was 73% for keratitis and 66% for
endophthalmitis. Overall response was 71% and 7pts required adjunctive
surgery. However, response was 88% for 8 primary VCZ therapy pts and
64% for 16 salvage therapy pts. Response by species was, F solani 9/14
(55%) and all others 8/10 (80%). In 13 pts (77%) VCZ was used in
combination (response 77% Vs 64% alone) with topical [amphotericin
B 10/24 (42%) caspofungin 5 (21%), natamycin 1 (4%)] and systemic
agents [caspofungin 3 (13%), amphotericin 2 (8%)].

Conclusions: Topical and systemic VCZ is effective alone or in
combination with other antifungal agents for therapy of Fusarium
keratitis or endophthalmitis. This therapy appears promising and a larger,
prospective study is warranted.

Underlying condition (n) Response by site n/N (%) Median VCZ therapy

Keratitis ~ Endophthalmitis (days)
Steroids (2) 0/1 (0) 1/1 (100) 43-110
Surgery, trauma, burns (16) 9/11 (82) 4/5 (80) 47 (7-213)
Immune normal/unknown  2/3 (66) 1/3 (33) 92 (11-145)
Total (24) 11/15 (73) 6/9 (66) 54 (7-213)

P815| Fatal mycotic aneurysms due to Scedosporium apiospermum

A.T. Ong*, R. Bency, C.C. Blyth, M. Vicaretti, A. Harun, W. Meyer,
N. Gilroy, S.C. Chen (Westmead, AU)

Objectives: Scedosporium are emergent pathogens in both immuno-
compromised and immunocompetent patients that are difficult to
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treat. Mycotic aneurysms due to Scedosporium have been infrequently
reported. Two cases are presented and the literature reviewed.

Results: Case 1: A 48-yr-old diabetic male developed headache, left-
sided visual loss and cranial nerve palsies 3 weeks post left partial
mastoidectomy for cholesteatoma. Magnetic resonance imaging (MRI)
showed extensive skull base osteomyelitis. Intravenous antibacterial
agents were commenced and functional endoscopic sinus surgery
performed. Scedosporium apiospermum was cultured. The patient
received 12 weeks of antibacterials and voriconazole with clinical
response. Repeat imaging was performed two weeks post ceasing therapy
due to worsening headache. This demonstrated persistent osteomyelitis
with extension into the right petrous temporal bone and a superior
cerebellar artery aneurysm. Despite surgical clipping, he died from
aneurysmal rupture and massive cerebellar infarction.

Case 2: A 55-year-old living-related renal transplant recipient developed
an index finger lesion. Fungal culture grew S. apiospermum. Voricona-
zole was given for 3 months with apparent complete response. He
represented three months later with bilateral flank and lower back pain.
MRI of the spine, abdomen and pelvis showed inflammatory aortitis
with lumbar osteomyelitis and a paravertebral abscess. A subcutaneous
nodule became evident on the right wrist. S. apiospermum was
cultured from both the paravertebral abscess and subcutaneous nodule.
Voriconazole treatment was initiated. Rapid progressive dilatation
of the aorta prompted surgical resection and replacement with a
polytetrafluoroethylene graft. Histopathology of the aorta revealed
granulomatous mycotic vasculitis and culture yielded S. apiospermum.
The patient initially clinically responded to surgery/voriconazole but
four months post surgery, developed refractory abdominal pain from
an occluded superior mesenteric artery graft and died.

Conclusions: Angioinvasive complications following Scedosporium
infection are rare. Eight cases have been described with a mortality
of 88%. Early diagnosis is essential for optimal management which
requires aggressive surgical resection and prolonged antifungal therapy.
High risk patients with localized infection should be carefully monitored
for delayed complications.

P816| Performance of the Vitek 2 yeast antifungal susceptibility
card compared to broth microdilution for Candida and
Cryptococcus sp.

W.W. Chan*, C. Sand, B. Jansen, R. Rennie, J. Fuller (Edmonton, CA)

Objectives: Standardized broth microdilution (BMD) for yeast sus-
ceptibility testing (CLSI M27) is a well-characterized reference assay
but is reliant on visual growth endpoint determination. The AST-YSO01
card for the VITEK 2 platform (bioMérieux, Marcy ’Etoile, France)
provides an automated susceptibility test for yeasts that determines
growth spectrophotometrically. We compared the performance of the
AST-YS01 to BMD for Candida spp. and Cryptococcus spp. using
stringent agreement criteria.

Methods: Testing was performed on 172 archived clinical isolates
of Candida spp. (70 C. albicans, 49 C. glabrata, 17 C. krusei,
12 C. tropicalis, 11 C. parapsilosis, 13 others) and 37 isolates of
Cryptococcus spp. (32 C. neoformans, 4 C. gattii, 1 C. albidus),
including 44 resistant strains. MIC values for all isolates were determined
for fluconazole (FLUC), voriconazole (VORI), amphotericin B (AMB),
and S-flucytosine (SFC) using BMD (CLSI M27-A3) at 24 & 48
hours of incubation. Except for Cryptococcus spp. with VORI, AST-
YS01 MIC values of all four drugs were determined for all isolates.
Essential agreement (EA) was calculated using+1 and+2 log2 dilution
boundary limits relative to the BMD MIC. Categorical agreement was
determined using available CLSI interpretive breakpoints and <2 for
AMB. Discordant MIC pairs (>2 log, dilution discrepancy) were retested
with both methods.

Results: EA exceeded 90% in all scenarios when using £2 log, dilution
boundary limits, which has been previously reported. The AST-YSO01
card showed better EA for all drugs to the 24h BMD MIC, except
for S5FC. However, VORI versus Candida spp. was the only test
scenario that achieved an EA value >90% using +1 dilution threshold.
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Notwithstanding, EA for SFC against Candida and Cryptococcus, and
AMB against Candida were 88.6%, 89.8%, and 88.2%, respectively.
Categorical agreement was >90% for all drugs except FLUC against
Candida.

Conclusion: The VITEK 2 AST-YSOl yeast susceptibility test is
a standardized and reproducible system. However, its performance
compared to the reference BMD (CLSI) is suboptimal when we apply
the same EA criteria used routinely for antibacterial test performance
studies (£1 dilution). Unlike EUCAST, CLSI BMD methods do not use
spectrophotometry for endpoint determination. In the future, this level of
standardization may be all that is required to improve test performance
interpretations, while maintaining stringent criteria for test agreement.

Table 1. Essential agreement (EA) between VITEK 2 Yeast Card & broth
microdilution

Genus Drug EA at 24h (%) EA at 48h (%) CA at 48h (%)
+/-1dil +/-2dil +/-1dil +/-2dil

Candida SFC  88.6 94.0 93.4 98.2 95.2

AMB 89.8 98.8 80.1 98.2 98.8

FLUC 86.2 93.4 83.8 93.4 86.8

VORI 91.0 95.8 83.1 91.6 93.4
Cryptococcus SFC 88.2 97.1 79.4 97.1 100

AMB 853 100 76.5 100 100

FLUC 824 97.1 73.5 97.1 100

dil: dilution.

P817| Risk factors for mortality of central nervous system
cryptococcosis in patients with AIDS

A. Cabello, C. Isea, M. Arsuaga, M. Gorgolas, M. Ferndandez
Guerrero™ (Madrid, ES)

To determine prognosis and risk factors for therapeutic failure in the
short term( mortality and relapses)in HIV-positive patients with CNS
cryptococcosis.

Methods: retrospective review of consecutive cases of CNS cryptococ-
cosis complicating HIV-infection seen in a single institution since 1996.
Patients with CNS involvement and isolation of C. neoformans from CSF
and/or blood cultures were analyzed. Medical records and microbiologic
charts were reviewed according to a defined protocol.

Results: 26 (1.4%) patients from a cohort of 1,800 patients with an
AIDS-defining condition patients were assessed. Cryptococcosis was the
AIDS-defining condition in 20 of these cases (77%). The mean age was
34.449.7 years; 92% were men and 73% were MSM. Most patients
followed a subacute course (<4 weeks) characterized by fever (70%),
headache (60%) and lethargy (30%). The mean CD4+ T cell count
was 61.6+65 (median 38.5). Brain CT-scans showed hypodense lesions
(cryptococcomas)in 4 cases. India ink stain showed yeast in 23 cases
(88%) and they were considered abundant in 16(66.6%). CSF cultures
were positive in 24 (92%) and fungemia was determined in 15 out of
19 patients in whom blood cultures were taken(79%). Crypto antigen in
CSF was positive 23 patients (88%) and the levels were >1024 in 18
(78%). Patients with crypto antigen titers >1024 had CD4+ T cell counts
significantly lower than their counterparts with titers <1024 (43+38 vs
115+£102; p <0.05). Patients were treated with liposomal anfotericin B
with or without 5-flucytosine for a mean of 2.74+1.3 weeks generally
followed by fluconazole for long periods. Failures were observed in 7
patients (31%): 2 patients died and 6 had a clinical relapse within 3
months after diagnosis. Both patients who died and 5 out of 6 relapses
were patients with crypto antigen titers >1024 and low CD4+ T cell
counts.

Conclusions: Although rare, CNS cryptococcosis continues to produce
significant morbidity and mortality in the HAART’s era. Profound
immunosuppression and high titers of crypto antigen in CSF are
associated with greater risk of mortality and treatment failures.
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P818| Clinical epidemiology of cryptococcal infections in Singapore
M. Chan*, D. Lye, A. Chow, Y.S. Leo, T. Barkham (Singapore, SG)

Objective: Cryptococcosis has been reported in Singapore however
prevalence of subtypes, difference in clinical presentation, underlying
host status and treatment outcome are unknown.

Methods: All patients with laboratory confirmed cryptococcal infections
admitted from June 1999 to March 2007 to Tan Tock Seng Hospital, a
1200 bed tertiary care centre in Singapore were retrospectively reviewed.
Stored isolates were cultured on canavanine-glycine-bromothymol blue
agar and subtyping was done by polymerase chain reaction restriction
fragment length polymorphism. Demographic, clinical, laboratory and
treatment outcome were analysed.

Results: Of 62 patients with cryptococcosis, only 3 (5%) were infected
with Cryptococcus gattii and all were immunocompetent. In contrast,
Cryptococcus neoformans infected mainly immunocompromised hosts
(91%) with AIDS being the underlying risk factor in 80%. Median
age was 39 years and 79% were male. Median duration of symptoms
was 14 days with main complaints of fever (79%), headache (71%)
and cough (45%). Abnormal findings of meningism occurred in 19%,
cranial neuropathy 10% and papilloedema 6%. Chest radiographs were
abnormal in one third. Brain imaging showed meningeal enhancement in
13% and hydrocephalus in 6%. Cerebrospinal fluid india ink smears and
fungal cultures were positive in 73% and 85% respectively. Median CSF
cryptococcal antigen titre was 512 compared to 2048 in serum. Blood
cultures were positive in 47%. Total duration of treatment was 15 months
with median 14 days initial treatment with intravenous amphotericin B.
Neurosurgical shunt insertion was required in 15%. Mortality at 30 days
was 15%. Patients with Cryptococcus gattii were more likely to have
pneumonia, pulmonary cryptococcoma and were all immunocompetent.
Patients with Cryptococcus neoformans were younger and likely to have
AIDS. Clinical features and outcome were otherwise similar.
Conclusions: Cryptococcus neoformans was the predominant subtype
in Singapore and infected younger, mainly immunocompromised hosts
with AIDS. Cryptococcus gattii was uncommon, causing pulmonary
manifestations in older, immunocompetent patients.

P819| Serotypes distribution and antifungal susceptibility of
Cryptococcus neoformans in Spain

A. Gomez-Lopez*, O. Zaragoza, M.J. Buitrago, J.L. Rodriguez-Tudela,
M. Cuenca-Estrella (Majadahonda, ES)

The aetiological agent of cryptococcosis is classified in two species;
Cryptococcus gattii and C. neoformans. This species includes two
varieties: var. grubii (serotype A) and var. neoformans (serotype D),
as well as an AD hybrid.

Objective: The aim of this study was to evaluate the distribution and
susceptibility profile of varieties of C. neoformans in a collection of
clinical isolates, to provide insights on the epidemiology and clinical
management.

Methods: A total of 45 isolates received in our institution was evaluated.
The isolates were firstly identified as Cryptococcus neoformans by
routine morphological and physiological tests. A multiplex PCR (pending
of patent) to identify both Cryptococcus neoformans varieties and
C. gattii, was used for serotyping. MICs for amphotericin B (AMB),
S-flucytosine (5FC), fluconazole (FLC), itraconazole (ITC), voriconazole
(VRC), ravuconazole (RVC) and posaconazole (POS) were determined
according to the recommendations proposed by the European Committee
on Antifungal Susceptibility Testing (EUCAST-definitive document),
with minor modification to improve the growth of the strains.

Results: C. neoformans var. grubii (serotype A) was the predominant
(31/45, 69%) variety, following by C. neoformans var. neoformans
(serotype D, 7/45, 15.5%). The remaining 7 isolates were identified as
AD hybrids. The table displays susceptibility results.

Conclusions: (i) Our findings are consistent with previous studies, which
indicate that var. grubii is the most prevalent cryptococcal isolate.
(ii) The new multiplex PCR assay was useful for typing. (iii) The



S212

prevalence of AD hybrids in clinical isolates may be higher than the
current available estimations due to improper identification of this
serotype. AD hybrids may be more common in clinical sources than was
previously thought (iv) C. neoformans AD hybrid showed significantly
lower MICs to SFC (ANOVA, p <0.01).

Antifungal C. neoformans var. grubii, C. neoformans var. neoformans, C. neoformans AD hybrid
agent serotype A (n=31) serotype D (n=7) (n=7)

GM (range) MICq( GM (range) MICy GM (range) MICy
AMB 0.18 (0.03-4) 0.5 0.09 (0.03-0.25) 0.25 0.07 (0.03-0.25) 0.25
SFC 14.3 (4-64) 32 9.7 (1-32) 32 1.4 (0.5-4) 4
FLC 18.3 (2—>64) >64 9.7 (0.5->64) >64 6.5 (1-16) 16
1TC 0.19 (0.03—>8) 1 0.25 (0.06-2) 2 0.10 (0.03-0.5) 0.5
VRC 0.18 (0.02—>8) 0.5 0.25 (0.13-1) 1 0.22 (0.03-4) 4
RVC 0.14 (0.03-0.5) 0.5 0.27 (0.06-2) 2 0.12 (0.02-1) 1
POS 0.17 (0.03-8) 0.5 0.22 (0.13-0.5) 0.5 0.11 (0.02-1) 1

P820| A 12-year review of Candida spp. meningitis in patients
following neurosurgery

D. O’Brien*, D. Hughes, N. Stevens, F Fitzpatrick, E. Smyth,
H. Humphreys (Dublin, IE)

Objective:To review all cases of Candida spp. meningitis in patients
following a neurosurgical procedure over a 12 year period in a tertiary
care hospital in Dublin, Ireland.

Methods: From September 1998 to July 2009 all cases of Candida spp.
meningitis in patients following a neurosurgical procedure were
identified using a computer search. A retrospective chart review
was performed to analyse patient demographics, outcome, nature of
neurosurgical procedure, underlying co-morbidities, species of Candida
implicated and type of antifungal agent used for treatment. In addition,
time to removal of any neurosurgical device and resolution of infection
following isolation of Candida spp. from the cerebrospinal fluid (CSF)
was recorded.

Results: Twelve cases of Candida spp. meningitis were identified.
The majority of isolates were associated with external ventricular
drains (EVDs), one was associated with a lumbar drain and one
case followed insertion of Gliadel wafers (a bioploymer wafer to
deliver chemotherapy). Candida albicans was the predominant species
recovered and amphotericin B the antifungal agent most commonly
prescribed. Infection was associated with patients who were on treatment
for antecendent bacterial CNS infection and those who underwent
multiple EVD or ventriculo-peritoneal shunt revisions. All patients had
received broad spectrum antibiotics prior to Candida spp. meningitis. An
increase in mortality was seen in those patients who had an underlying
malignancy.

Conclusion: Candida spp. neurosurgical infection remains a rare
occurrence. Prior antibiotic use, recent or current bacterial CNS infection
and multiple neurosurgical device revisions are associated with Candida
app. meningitis. An awareness ot these factors may lead to improved
management and better outcome in these cases.

P821| Searching risk factors for developing serologically proven
candidiasis in ICU patients

J. Peman*, R. Zaragoza, G. Quindos, M. Alkorta, M.S. Cuétara,

J. Camarena, P Ramirez, M.J. Gimenez, E. Martin-Mazuelos,

M. Linares-Sicilia, J. Ponton for the Candida albicans Germ Tube
Antibody Detection in Critically Ill Patients (CAGTAUCI) Study Group

Objectives: A prospective, cohort, observational multicentre study was
carried out in six intensive care units (ICU) of tertiary-care Spanish
hospitals to identify the patients who could develop serologically proven
candidiasis in critical care setting.

Methods: Candida albicans Germ Tube Antibody (CAGTA) test was
performed twice a week if predetermined risk factors were present,
and serologically demonstrated candidiasis was considered if the testing
serum dilution was >1:160 in at least one sample.

Results: Fifty-three critically ill non-neutropenic patients were included.
Twenty-two patients (41.5%) had CAGTA-positive results. Neither
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corrected colonization index nor antifungal treatment had influence on
CAGTA results. No statistical diferences were found in the rate of highly
colonized patients between positive- and negative-CAGTA results at the
end of the study (77.2% vs. 89.6%, respectively; p=0.26). The presence
of acute renal failure at the beginning of the study was more frequent in
CAGTA-negative patients (p =0.02). Previous surgery was more frequent
in CAGTA-positive patients (p=0.03).

Conclusions: This study identified previous surgery patients as the
principal risk factor associated with serologically proven candidiasis.
The use of CAGTA technique should be mandatory in surgical patient
admitted in ICU. This technique could help to identify occult invasive
Candida infection in ICU population.

P822| A number of diverse human pathogenic fungi produce
proteases that can degrade immune proteins in the central
nervous system

G. Rambach*, I. Mohsenipour, C. Lass-Florl, J. Rainer, R. Wiirzner,
C. Speth (Innsbruck, AT)

Objectives: In invasive fungal infections, the high lethality rate of more
than 90% in cases of the affection of the central nervous system (CNS)
indicates an insufficiency of the local immunity. We studied the capacity
of diverse pathogenic fungi to degrade components of the complement
system and functional surface proteins of immune cells in the CNS.
Methods: Pathogenic species of Aspergillus, the Pseudallescherial
Scedosporium cluster and some members of Zygomycetes were grown
in medium or cerebrospinal fluid (CSF), with or without supplements.
Degradation of soluble complement proteins was evaluated by Western
Blot. Hyphal opsonization was examined by immunofluorescence;
cellular expression of surface proteins was quantified by FACS.
Results: The growth of Aspergillus spp in CSF resulted in secretion
of proteolytic factors which degraded various complement proteins.
The extent of the proteolysis was dependent on the time period of
fungal growth and the Aspergillus species. A. fumigatus, the predominant
cause of cerebral aspergillosis, induced a rather quick and strong
degradation. The fungal secretion of proteases correlated with a
diminished opsonization of Aspergillus hyphae by complement proteins
and proteolytic destruction of complement receptor CR3 (CD11b/CD18)
on the surface of immune cells. Both opsonization of pathogens and
recognition of deposited complement proteins by receptors are crucial
for an efficient antifungal attack.

Other Aspergillus species and further pathogenic fungi could also be
shown to secrete proteolytic factors. Compared to environmental isolates,
patient isolates of Aspergillus terreus seemed to destroy complement
more rapid. Within the Pseudallescheria/Scedosporium cluster, the
asexual form Scedosporium generally appears to be more active in this
regard than the perfect stadium Pseudallescheria. Among Zygomycetes,
we found complement-degrading isolates of Rhizomucor pusillus and
Rhizopus microsporus. Candida spp. and Cryptococcus neoformans will
be tested next.

Conclusions: Aspergillus spp and other pathogenic fungi secrete
proteases which can efficiently degrade complement proteins. This may
represent a pivotal evasion mechanism especially in the CNS that is
separated from the peripheral immune weapons by the blood-brain-
barrier. On the other hand, these proteases represent an interesting
therapeutic target to decrease the lethality of cerebral fungal infections.

P823| Prostaglandins as modulation of phagocitosis by Histoplasma
capsulatum-infected alveolar macrophages

P, Pereira*, C.S. Bitencourt, D.F Santos, R. Nicolete, L. Faccioli
(Ribeirdo Preto, BR)

Introduction: Prostaglandins (PGs) are importants mediators of
the inflammation and immune response, beyond participating as
immunomodulators in some experimental models. Recents studies have
demonstrated the role of the PGE(2) on the inhibition of Fcy-receptor-
mediated phagocytosis and microbial killing by alveolar macrophages
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(AMs). However, nothing is known about the effect of PGD(2) in
mediating phagocytosis. In histoplasmosis, the pulmonary injury occurs
after inhalation of Histoplasma capsulatum (Hc), In this context, AMs
are the first cells to encounter and phagocyte Hc in the host.
Objectives: To investigated the effects of exogenous and endogenous
PGE(2) and PGD(2) on FcyRI-mediated phagocytosis.

Methods and Results: Mice were infected (i.t.) with 1x 10° yeast/animal
(lethal inoculum) and daily treated or not with celecoxib (0.5, 1 or
Smg/kg). The administration of celecoxib reduced 30-days mortality
from 100% to 20% (0.5 or 1mg/kg) to 58% (5mg/kg) in lethal He-
infected mice. The mouse resident AMs were collected from BALF
The counts of the number of phagocited yeasts were conducted as
phagocytic index in He-infected AMs using or not the inhibitors of PGs.
To verify which prostaglandin it could be involved in the suppression of
the phagocitosis, AMs rats were obtained via ex vivo lung lavage and
ressuspended in RPMI to a final concentration of 2 x 10 cells/ml. After
the incubations the cells had following pretreatment for 30 min inhibitor
of PGs (celecoxib and indomethacin), and then for 5 min PGE(2) or
PGD(2). The adherent cells were infected in vitro with FITC labeled-Hc
1gG opsonized (Hc-ops) or not (Hc-non). Phagocytosis was determined
2h after, as established: at a ratio of 1:1 (macrophages/ yeast), using
celecoxib and indomethacin (10uM) or PGD(2) and PGE(2) (1uM). Our
findings showed that PGD(2) induced greater phagocytic of Hc-ops than
PGE(2).

Conclusion: The results suggest an antagonistic effect elicited by the two
evaluated prostaglandins during phagocytosis process. Further studies
will be necessary in order to understand the mechanisms involved in the
phagocytosis of Hc yeasts.

Acknowledgements: FAPESP, CNPq.
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P825| Voriconazole serum levels measured by high-performance
liquid chromatography: a single-centre study in 14 patients

A. Gomez-Lopez*, E. Cendejas, J. Garcia Rodriguez, A. Gutierrez-Altes,
J.L. Rodriguez-Tudela, M. Cuenca-Estrella (Majadahonda, Madrid, ES)

Background: Recent data have suggested that efficacy and tolerance of
Voriconazole (VRC) could be increased with therapeutic drug monitoring
(TDM).

Objective: We show results of a retrospective study involving patients
receiving VRC for fungal infection treatment whose through serum levels
were monitored.

Method: A simple/fast high-permormance liquid chromatography
(HPLC) assay for VRC measurement in serum samples was used.
Results: A total of 14 patients were included, 10 men and 4 women with
a mean age of 46.8 years (4—87). The most frequent underlying condition
was malignant haematological disease (6/14, 43%) following by solid
organ transplantation (4/14, 29%), EPOC (2/14, 14%) and others (2/14,
14%). Among patients evaluated, 8 (57%) were treated for aspergillosis
(1 proven, 6 probable, and 1 possible), 2 (14%) were treated for
Aspergillus infection in a prosthesis, 2 (14%) for Scedosporium infection
(1 proven arthritis, 1 probable pulmonary infection), 1 (7%) for proven
invasive fusariosis, and 1 (7%) for an open wound infection caused by
A. fumigatus. A total of 59 through serum levels were performed, with a
median number of 4.2 per patient (1-15 determinations). Median VRC
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through levels was 1.54 (range 0.0-6.4 mg/L). Twelve patients had more
than one drug concentration determination. Low/high VRC serum levels
was defined according to a recent paper by Pascual et al. (1-5.5mg/L).
Twenty five out of 59 (42%) of measurements from 9 different patients
were below 1 mg/L, range 0.0-0.91 mg/L. In 6 out of these 9 patients
VRC serum levels reached the therapeutic range (1-5.5 mg/L) after the
first monitoring. Most of them (5 out of 6) experienced microbiological
response (described as proven or presumed eradication of the fungal
pathogen). The remaining 3 patients had persistent VRC levels below
1 mg/L (2 out of them had experienced a hepatic transplantation). Two of
them experienced a positive microbiological response. In the other hand,
3 patients had VRC levels persistently into the proposed therapeutic
range (media 2.6 mg/L, range 1.3—-6.4 mg/L). All of them had complete
resolution of their fungal infection episode. Only one patient had VRC
measurement higher than 5.5 mg/L, but no toxicity was reported.
Conclusions: (i) Lack of response to therapy was more frequent in
patients with VRC levels persistently lower than 1 mg/L (ii) Detection
of VOR trough levels outside the therapeutic interval may lead to adjust
dosage and improve patient’s outcome. (iii) Prospective trials including
VRC TDM are needed.

P826| Onychomycosis by Paecilomyces lilacinus in a patient with
leukonychia

P, Innocenti*, E. Pagani, D. Vigl, V. Pasquetto, C. Cemin, K. Scalzo,
H.P. Huemer, C. Larcher (Bolzano, IT; Innsbruck, AT)

Introduction: Paecilomyces lilacinus (PI.) is a filamentous fungus
living saprophytic in the environment. Very rarely it causes infection
in immunocompetent humans, mostly ocular infections (after lens
implantation) or cutaneous and sub-cutaneous infections. PI. isolates
usually show low susceptibility to conventional antifungal drugs in vitro,
and variable susceptibility to novel triazoles.

Methods: During a period of 2 years 4 cultures of nail fragments
were grown from a 41 y old female on modified Sabouraud/Dextrose
agar (CAF bioMérieux, CAF+CEX Biolife). Cultures were continued
in suspension and the hyphae stained with lactophenole blue analysed
microscopically. 2 samples were tested with molecular methods, i.e.
automated DNA extraction with easyMAG (bioMérieux), amplification
of the fungal internal transcribed spacer (ITS) region by PCR and
automated DNA sequencing of the ITS 1 and 2 regions (ABI3130).
The sequence results were evaluated using TraceEdit Pro (RIDOM
Bioinformatics) and a validated reference database for humanpathogenic
fungi. Additionally NIH database GenBank and the BLAST algorithm
was used.

Results: Growth of a filamentous hyaline fungus with white colonies
with lila shade developing in 4-5 days was observed in all samples.
The presence of Penicillium like conidiophores with divergent long
terminal phialides was seen with little elliptical conidia. DNA sequencing
confirmed the genus Paecilomyces determining the species as P, /ilacinus
with 99% homology of the ITS1 and 2 regions with GenBank isolate
accession number AY213667 and other PI. entries.

Conclusion: PI. infection of the nails is a very rare event in healthy, not
immunocompromised persons and it is unclear whether the precedent
pregnancy of the patient had triggered the onset. The infection of
the right hallux did not improve by systemic (Lamisil/terbinafine)
and local treatment (Locetar/amorolfin nail lacquer). Also change to
Sporanox/itraconazol only led to deterioriation, so finally the extraction
of the nail had to be performed given the known difficulties with
treatment against PI. described in the literature. This case highlights
the usefulness of molecular techniques, especially use of the highly
discriminative ITS region for fungal typing.
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P827| Comparison of diagnostic methods in the evaluation of
onychomycosis in patients referred to a hospital and
dermatology outpatients clinics in Sari, Iran

T. Shokohi*, Z. Haj Heydari, 1. Haghani, A. Khalilian, R. Agilli,
S. Mayahi (Sari, IR)

Objectives: Onychomycosis is common nail problem, accounting for
up to half of all nail diseases. Onychomycosis requires administration
of antifungal agents for long periods. Nail disorders may mimic to
onychomycosis clinically. Therefore sensitive, quick and inexpensive test
is essential for screening nail specimens. Recently, It has been reported
that KONCPA (KOH treated Nail clipping + PAS) test might be a useful
complementary method with high positive rate and excellent view for
making the diagnosis of onychomycosis. The aims of this study were
to compare culture, KOH preparation, calcofluor white stain (CFW),
and KONCPA in the diagnosis of onychomycosis and to determine their
sensitivity, specificity, positive predictive value and negative predictive
value.

Methods: In the present study, nail specimens were collected from
101 patients suspected to onychomycosis during 14 months. Nail
specimens were examined by potassium hydroxide 20%, KONCPA,
calcofluor white stain and culturing on Sabouraud’s dextrose agar
containing chloramphenicol (SC), Sabouraud’s dextrose agar containing
cyclohexamide and chloramphenicol (SCC). Culture was chosen as the
gold standard for statistical analysis.

Results: Of the patients, 100 had at least 1 of the 4 diagnostic methods
positive for the presence of organisms. The following were calculated
for each test: sensitivity; specificity; positive predictive value; and
negative predictive value. The positive rates of fungal culture, KOH
preparation, CFW and KONCPA were 74.2%, 85.1%, 91.09%, and
99.01%, respectively. The sensitivities of each of the techniques were
as follows: KOH 92%; CFW 96%; and KONCPA 100%. KONCPA
method were more sensitive than KOH preparation (P=0.00002) and
CFW (P=0.0008). The specificities were as follows: KOH 38%; CFW
23%; and KONCPA 3.8%. The positive predictive value calculated for
the different techniques were: KOH 81%; CFW 78%; and KONCPA
75%. In terms of negative predictive value, the results were: KOH 66%;
CFW 66%; and KONCPA 100%.

Conclusion: KONCPA was the most sensitive among the tests. It is also
superior to the other methods in its negative predictive value. It was
easy to perform, rapid, gave significantly higher rates of detection of
onychomycosis compared to the standard methods, namely KOH mount
and mycological culture and potentially is the single method of choice
for the evaluation of onychomycosis.

P828| Detection of dermatophyte infections in nail samples by PCR
targeting the DNA topoisomerase II genes

M. Hui*, M. Eastel, D. Jin, L.H. Fu, N.M. Luk, A.K. Chan, K.K. Lo,
C.Y. Chan (Shatin, Hong Kong, HK)

Objectives: Dermatophytic infections of nails can be caused by Tri-
chophyton species, Epidermophyton species and Microsporum species.
However, establishment of the etiological agents are often difficult
due to the lack of sensitivity with traditional microscopic and culture
techniques. Therefore, we aimed to develop a direct detection method
by PCR targeting the dermatophyte DNA topoisomerase II genes.

Methods: Primers pair targeting the dermatophytes DNA topoiso-
merase II genes Topll-F (5’-GAGTTGATGGAGTATAGAGAGGT-3")
and TopIl-R (5’-GCTTTGGTGTACATTTCCATGT-3") was designed.
The amplified DNA product size was approximately 690bp. Type strains
of Trichophyton rubrum, Trichophyton mentagrophytes, Epidermophyton
floccosum, Microsporum canis, 2 Aspergillus species and 5 Candida
species were tested for sensitivity and specificity. Clinical nail samples
were collected from patients suspected to have dermatophytic nail
infections. These samples were subjected to microscopic examination for
fungal filaments, culture for dermatophytes, and PCR detection. DNA
was extracted from 30-50 mg nail pieces by incubating in extraction
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buffer for 10min at 95°C. The reaction mixtures comprised of luL of
DNA, 2.5uL of 10X buffer, 0.375uL of dNTPs, 1uL of each primer, and
0.125uL Taq polymerase. The PCR cycles comprised of denaturation at
95°C for 10min, followed by 35 cycles of 30s at 94°C, 30s at 58°C and
30s at 72°C. The PCR products were visualised by gel electropheresis
on 1.5% agarose gel.

Results: A total of 112 nail samples were collected. Microscopic
examination was positive for fungal filaments in 13 (11.6%) samples.
Culture was positive for dermatophytes in 14 (12.5%) samples. Ten of
which were Trichophyton rubrum, 2 were Trichophyton mentagrophytes,
1 was Trichophyton verrucosum and another one was Trichophyton
tonsurans. PCR detection were positive in 42 (37.5%) samples. Four
culture positive cases were negative for PCR detection. 28 PCR positive
cases were microscopy- and culture-negative.

Conclusion: Traditional diagnostic methods by microscopy and culture
were technically simpler than molecular detection method. However, the
former method was time-consuming and crippled with low recovery rate.
Direct detection of targeted DNA topoisomerase II genes was rapid and
sensitive. Improved detection of dermatophytes was observed with the
additional use of PCR technique.
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P829| Dihydropteroate synthase-gene mutations decreased in
Pneumocystis jirovecii isolated from Spanish patients

R. Morilla, C. De La Horra*, V. Friaza, M.A. Montes-Cano,
E. Campano, L. Rivero, S. Gutierrez, N. Respaldiza, J. Medrano,
JM. Varela, E. Calderon (Seville, ES)

Background: Sulfa drugs, trimethoprim-sulfamethoxazole and dapsone,
are mainstays for prophylaxis and treatment of Preumocystis pneumonia
(PcP), a life-threatening disease in immunosuppressed patients. The
inability to culture Preumocystis has led to develop molecular
techniques based on identification of punctual mutations on the
Dihidropteroate Synthase gene (DHPS) that cause sulfa resistance in
other microorganisms. A key issue is whether the emergence of DHPS
mutations is result of transmission between patients or arises from
selection by the pressure of sulfa drugs, two possibilities are not
mutually exclusive. The role of Prneumocystis colonized subjects in
transmission of DHPS mutations still unknown. The aim is to provide
epidemiological data of P, jirovecii DHPS mutations among PcP patients
and immunocompetent colonized subjects.

Methods: The study included 47 PcP patients and 75 Preumocystis
colonized subjects during 2001-2007 identified by nested PCR at
mtLSUrRNA gene. DHPS mutations were studied by Restriction
Fragment Length Polymorphism using Acc I and Hae III at nucleotide
positions 165 and 171 respectively.

Results: The analysis showed a 19.7% prevalence of DHPS gene
mutations in the overall population. All possible polymorphisms
described were identified. There were not difference between the
frequency of DHPS mutations in PcP patients and colonized subjects
(23.4% vs 17.3%; p=0.75). A trend towards decreased frequency was
observed during this period in the Spanish population (from 31.3%
of DHPS-mutations during 2001 to 11.6% at 2007). The use of
sulfamethoxazole was also measure in this area showing a 41% of
decreasing.

Conclusions: Similar DHPS pattern was observed in PcP patients
and immunocompetent colonized subjects suggests that both group
could share a common transmission cycles of mutated strains. This
arise question about the role that colonized subjects could represent
as reservoir for DHPS mutations with ability to transmit them to
immunocompromised hosts susceptible to PCP. The reduction of
DHPS-mutations could be due to the diminuish of trimethoprim-
sulfamethoxazole comsum.
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P830| Comparison of EUCAST and CLSI M27-A3 broth
microdilution methods for testing susceptibilities of 144
Candida spp. to anidulafungin

S. Algarate, C. Seral*, J. Gil, R. Benito, FJ. Castillo, C. Rubio-Calvo
(Zaragoza, ES)

Objective: The aim of this study was to compare MICs of anidulafungin
obtained by the European Committee on Antibiotic Susceptibility Testing
(EUCAST) and CLSI (formely NCCLS) methods for 53 C. albicans,
32 C. glabrata, 20 C. parapsilosis, 18 C. tropicalis, 11 C. krusei, 7
C. famata, 2 C. lusitaniae and 1 C. guilliermondii isolates obtained
from clinical samples.

Methods: A total of 144 isolates of Candida spp. included 53 C. albicans
(36.81%), 32 C. glabrata (22.22%), 20 C. parapsilosis (13.89%), 18
C. tropicalis (12.5%), 11 C. krusei (7.64%), 7 C. famata (4.86%), 2
C. lusitaniae (1.39%) y 1 C. guilliermondii (0.69%) isolates identified
by Chromagar medium and API® 20C AUX system were tested. These
isolates were recovered from blood culture (38), catheter (16), respiratory
sources (27), urines (29), biological fluids (17) and other sources (17) of
different hospitalized patients. MICs of anidulafungin were determined
by broth microdilution methods following the recommendations of
EUCAST and CLSI-M27-A2. In addition, correlation between the
methods was determined.

Results: Table lists the MIC50, MIC90 and range (mg/L) of
anidulafungin determined by the two reference methods.

All the isolates but C. parapsilosis showed a high intrinsic activity
(MIC90, mg/L) against anidulafungin, and the rank order of activity
was 0.125 for C. albicans and C. krusei, 0.25 for C. glabrata and
C. famata by the two methods tested. In C. tropicalis was 0.25 by
CLSI and 0.125 by EUCAST method. The percentages of correlation:
CLSI/ EUCAST#2 dilutions were between 82.88—-100%, according to
the species. Six C. parapsilosis isolates showed the higher MICs of
anidulafungin, 8 mg/L (1 strain (5%)) y 4mg/L (5 strains, 20%) by the
two methods.

Conclusions: Anidulafungin showed a high intrinsic activity against
Candida spp. being lower to C. parapsilosis. Our prospective surveil-
lance reveals no evidence of emerging anidulafungin resistance among
C. albicans, the most frecuent specie isolated. The variability observed
(MICs range 0.03—8mg/L) in C. parapsilosis could be influenced by
the lack of discrimination of species within the complex. Comparison
of both methods indicates that EUCAST and CLSI standards for yeast
result in essentially equivalent MICs of anidulafungin.

Microorganism Anidulafungin (CLSI-M27-A3) Anidulafungin (EUCAST)

MICs MiICq Range MICs MiICqg( Range (mg/L)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
C. albicans (53) 0.06 0.125 <0.015-2 0.03 0.125 <0.015-1
C. glabrata (32) 0.125 0.25 <0.015-1 0.125 0.25 <0.015-1
C. parapsilosis (20) 1 4 0.03-8 1 4 <0.015-8
C. tropicalis (18) 0.06 0.25 <0.015-0.5 0.03 0.125 <0.015-0.5
C. krusei (11) 0.125 0.125 <0.015-0.25 0.06 0.125 <0.015-0.125
C. famata (7) 0.125 0.25 0.03-0.5 0.06 0.25 <0.015-0.25
C. lusitaniae (2) - - 0.03-0.06 - - <0.015
C. guilliermondii (1) - - 1 - - 1

P831| The increase of chitin content in the cell wall accounts for
the reduced echinocandin susceptibility displayed by clinical
isolates of C. parapsilosis

A. Silva*, S. Costa-de-Oliveira, M.M. Azevedo, I. Miranda, R. Rocha,
R. Silva, C. Pina-Vaz, A.G. Rodrigues (Porto, Vila Nova de Famalicdo,
PT)

Objectives: Given the potential for decreased susceptibility of C. para-
psilosis to echinocandins, it is advisable to gather additional information
regarding this opportunistic fungal pathogen. Thus, the objective of this
study was to determine the mechanism of the reduced echinocandin
susceptibility showed by C. parapsilosis.

Methods: Ten C. parapsilosis clinical isolates were included in this
study. The susceptibility profile to three echinocandins (caspofungin,
micafungin and anidulafungin) was determined according to CLSI M27-
A3 protocol. Comparative DNA sequence analysis of the hot spot 1
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(HS1) region of FKS1 gene was also performed. For this, the FKS1 HS1
was amplified by PCR and sequenced in an ABI PRISM 3130 Genetic
Analyzer (Applied Biosystems). Additionally, the amount of chitin was
measured using two methodologies: classical, through quantification
of glucosamine release by acid hydrolysis of purified cell walls; and
a flow cytometry (FC) method, using a specific fluorescent chitin
marker, calcofluor white (CFW). Blastonidia suspensions (106 cells/mL)
in sterile water were stained with 2.5 pg/mL CFW; the intensity of
fluorescence of cells was evaluated by FC in a BD FACSCANTO II
(Becton Dickiinson, Madrid, Spain). The fluorescence emitted by fungal
cells is directly proportional to chitin amount.

Results: Four isolates were considered susceptible to echincandins and
other six were non-susceptible to at least one of the three antifungals
tested. Alignment of the deduced amino acid HS1 sequences from
susceptible and non-susceptible C. parapsilosis isolates did not reveal
any polymorphism involving amino acid changes, neither among the
C. parapsilosis studied nor with the previously reported sequence. The
amount of chitin in the cell wall was much higher on non-susceptible
strains by both methods.

Conclusion: Overall, this study provides evidence that no sense-to-sense
mutations are present in FKS1 HS1 gene of these isolates and that the
increase in MIC values to echinocandin drugs may be due to an increase
of the chitin cell wall content. Flow cytometric method described seems
to be a new and excellent toll for chitin content determination.

P832| Two different mechanisms for reduced C. glabrata
susceptibility to echinocandins after anidulafungin treatment

S. Costa-de-Oliveira™, A. Silva, M.M. Azevedo, I. Miranda, R. Rocha,
R. Silva, E. Ricardo, A.G. Rodrigues, C. Pina-Vaz (Porto, Vila Nova
de Famalicao, PT)

Objectives: Echinocandin resistance in candidiasis has been rare,
however only caspofungin has been extensively used. Some case
reports described FKS gene point mutation as responsible for acquired
echinocandin resistance during treatment. Further than glucan synthesis,
the increase in chitin content also plays a role in maintaining fungal cell
integrity against echinocandins. This is a case report of a 71 year old
female that was admitted in the Intensive Care Unit with a diagnostic of
pancreatitis. Her hospital course was complicated by multiple Candida
infections. She was treated with anidulafungin during 27 days. Candida
glabrata isolates from blood and other body sites were recovered before
and after anidulafungin treatment. To clarify the underlined resistance
mechanisms the chitin content and the hot spot region 1 (HS1) of the
FKS1 gene were assessed.

Methods: Antifungal susceptibility tests to azoles, amphotericin B
(AMB), caspofungin (CAS) and anidulafungin (AND) were performed,
according to CLSI M27 A3 protocol. Chitin content was determined
by measuring the glucosamine release by acid hydrolysis of purified cell
walls. Calcofluor white (CFW) resistance was determined by inoculating
serial cell dilutions in YPD + CFW and AND. After DNA extraction a
random amplification of polymorphic DNA was performed using primers
OPE-18 and OPA-18. The HS1 of the FKS1 gene was amplified from
Candida glabrata isolates and sequenced in an ABI PRISM 3130 Genetic
Analyzer.

Results: The isolates recovered at the beginning of the AND treatment
were S to all antifungals tested. However the isolates recovered during
treatment (from blood and peritoneal fluid) showed a non susceptible
(NS) pattern to echinocandins. Pre and postreatment isolates were
confirmed to be isogenic. In the NS blood isolate the chitin content
was 5 times higher than the peritoneal fluid isolate and in susceptible
strains. A C-T mutation of FKS1 gene was found in the isolate recovered
from peritoneal fluid (NS isolate), at position 1975, which results in the
substitution of serine by proline in the 659 position of the amino acid
sequence. This was the only isolate that was able to grow on the CFW
+ 2ug/ml AND YPD plates.

Conclusions: Point mutations in the HS1 of the FSKI gene of
C. glabrata peritoneal fluid isolates or and an increased in the chitin
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cell wall content on C. glabrata blood isolate were responsible for the
development of echinocandin resistance during anidulafungin therapy.

P833| Echinocandin E-test endpoint for Aspergillus shows poor
essential agreement with the reference minimum effective
concentration

J. Fuller*, A. Schofield, S. Jiwa, B. Jansen, C. Sand, R. Rennie
(Edmonton, CA)

Objective: The Clinical and Laboratory Standards Institute (CLST) M38-
A2 broth microdilution (BMD) method for antifungal susceptibility
testing of filamentous fungi now includes guidelines for testing
echinocandin activity using the minimum effective concentration (MEC)
as the endpoint measurement. The objective of this study was to
determine if the caspofungin Etest could accurately and reliably measure
the MEC of a large collection of clinical Aspergillus isolates.
Methods: Caspofungin activity against Aspergillus isolates was tested by
BMD (CLSI M38-A2) for MEC (visual and microscopic) determination
and by Etest for MIC using both a RPMI agar and Mueller-Hinton
agar (supplemented with glucose and methylene blue [MGM]). Etest
was performed using a modification of the CLSI M44-A disk diffusion
method and the inocula prepared for BMD. All tests were incubated
for 24h. Etest MICs were recorded as the lowest concentration of
caspofungin where the zone of growth inhibition intersected with the
Etest strip. MICs were rounded up to the next even log2 concentration
for the evaluation. Etest values + 1 log2 dilution of the reference BMD
MEC were considered to be in essential agreement (EA).

Results: BMD MEC was determined for 345 clinical Aspergillus
isolates, including 105 A. fumigatus, 62 A. flavus, 104 A. niger, 50
A. nidulans, and 24 A. terreus. Regardless of the Aspergillus species
or agar medium tested, the caspofungin Etest consistently produced a
markedly lower growth inhibition endpoint (MIC). The EA of the Etest
on MGM and RPMI to BMD MEC was 18% and 26%, respectively. The
geometric mean values for BMD MEC vs MGM Etest were 0.137 pg/ml
and 0.024 pg/ml, respectively, and the geometric mean values for BMD
vs RPMI were 0.128 pg/ml and 0.031 pg/ml, respectively. Comparatively,
91% of paired MGM and RPMI Etest results were within 2 log2 dilutions
of each other and consistently produced clearly defined endpoints.
Conclusion: BMD for filamentous fungi is not an ideal test format
for many clinical laboratories and the simplicity of the Etest may
make it a more viable option. Although the results from this study
demonstrate a clear discordance between the absolute values generated
by the caspofungin BMD and Etest, it is difficult to dismiss the consistent
performance of the Etest. An expanded optimization of test conditions
will hopefully improve Etest concordance with BMD MEC without
compromising consistency.

A characterization of mean inhibitory concentrations and
patient outcomes in patients failing to respond to fluconazole
treatment of severe infections caused by Candida sp.

B. Footer*, S. Monte, L. Podkulski, G. Prescott, C. Rotstein, J. Brown,
J. Paladino, J. Schentag (Buffalo, US; Toronto, CA)

Objectives: The goal of this study was to determine if fluconazole
failures are more frequently associated with fluconazole-resistant or
fluconazole-susceptible strains of Candida, and to compare the calculated
AUIC values of patients with fluconazole-susceptible verses fluconazole-
resistant isolates.

Methods: This study was a retrospective, case series of adult patients
(>18 years) with an index Candida bloodstream infection and sufficient
demographic, laboratory and microbiologic data to calculate serial
AUICs and determine clinical and microbiologic outcome. Patients
had to have received at least three days of fluconazole and organism
susceptibility had to be available prior to enrolment. Although all had to
initially fail fluconazole, both failures and successes were enrolled and
analysed.

Results: 97 cases were enrolled with 52 (54%) being culture positive
for Candida albicans. Although 98% of C. albicans isolates were
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susceptible, clinical success was achieved in only 58% of cases and
the organism persisted at day 10 in 27% of the cases. 8 cases (15%)
were found to have an AUIC < 100. The AUIC <100 group tended to
have a higher median MIC compared to the AUIC > 100 (0.56 vs. 0.19,
p=0.47). Compared to C. albicans, more intermediate and resistant
organisms were observed in the non-albicans species group as 80%
of isolates were susceptible (p=0.005). Clinical success rates differed
significantly between susceptible and non-susceptible isolates (53% vs.
11%, p=0.039), while bacterial eradication tended to occur less often
in nonsusceptible compared to susceptible organisms (44% vs. 61%,
p=0.461). A total of 18 cases (40%) had AUICs <100 with median
MICs in those cases being higher compared to cases with AUIC > 100
(2.26 vs. 0.29, p=0.058).

Conclusion: Fluconazole failure is almost always associated with
susceptible organisms, particularly for C. albicans. For non-albicans
species more intermediate or resistant organisms were observed, and
the overall MIC was higher than for C. albicans. Failure in susceptible
organisms occurs because fluconazole dosing does not achieve a blood
concentration high enough to eradicated organisms with susceptible
but somewhat higher MICs. Lowering the breakpoint would rationalize
failure in some but not all of these patients. If the breakpoints are not
lowered, further research is needed to determine the fluconazole dosing
necessary to achieve success in those patients with susceptible but higher
MICs.

P835| Fungaemia by Candida parapsilosis: in vive induction of
azole resistance due to prolonged therapeutic exposure

A. Silva*, S. Costa-de-Oliveira, 1. Miranda, C. Pina-Vaz,
A.G. Rodrigues (Porto, PT)

Objectives: A patient with C. parapsilosis fungaemia was submitted
to fluconazole during eleven days, after which he died. Several
C. parapsilosis isolates had been collected before, during and after
initiation of fluconazole therapeutics. A microbiological characterization
of the first and the last isolate was performed.

Methods: [n vitro antifungal susceptibility testing to four azoles (flu-
conazole, itraconazole, voriconazole and posaconazole) was performed
according to CLSI protocols. Molecular typing of the C. parapsilosis
isolates was carried out by RAPD. The stability of resistant phenotype
(acquired in vivo) was assessed in vitro through repeated incubation of
the isolate without antifungal. The role of active efflux pumps in drug
resistance was evaluated using flow cytometric analysis with rhodamine
6G (Rh-6G), a specific substrate for efflux pumps.

Results: The initial isolate was susceptible to all azoles, while the last
recovered isolate was resistant to all four tested azoles, displaying high
MIC values. Molecular typing of isolates demonstrated that the last
isolate and pre-treatment isolate were isogenic. Therefore, we report,
the in vivo C. parapsilosis acquisition of antifungal resistance, which
maintained stable after incubation without antifungal. No difference in
Rh-6G staining was found between the susceptible and the resistant
isolate, suggesting that in vivo azole resistance did not involve increase
in efflux pumps activity.

Conclusion: We report a clinical case of fungaemia by C. parapsilosis
which acquired resistance to azoles after exposure to fluconazole. The
resistance was characterized by an increase of fluconazole, itraconazole,
voriconazole and posaconazole MIC values, which kept stable.
Interestingly, azole resistance due to overexpression of efllux pumps was
not confirmed. Continued fluconazole pressure was associated with the
development of multi-resistance.

P836| In vitro susceptibilities of invasive fungi isolated from Austrian
patients against echinocandins and commonly used azoles

B. Willinger*, L. Sittenthaler, E. Steiner, A.M. Hirschl, C. Lass-FIorl
(Vienna, Innsbruck, AT)

Objective: The aim of the study was to determine the in vitro
susceptibilities of invasive fungal isolates collected since June 2008 by
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20 different Austrian medical centres against commonly used azoles and
the three available echinocandins.

Methods: The clinical samples yielding the growth of fungi included
blood cultures and other sterile specimens such as intravascular catheters,
biopsies or aspirates, samples from the lower respiratory tract. Antifungal
susceptibility for yeasts was assessed using a broth microdilution method
following the Clinical Laboratory Standards Institute M27-A3 guidelines
whereas moulds were tested as described by the European Committee
on Antimicrobial Susceptibility Testing. For moulds also amphotericin
B was tested.

Results: So far 552 yeast isolates have been collected. C. albicans,
followed by C. glabrata, C. parapsilosis and C. tropicalis were the most
common isolated species. In addition we tested 35 strains of filamentous
fungi including 26 strains of different Aspergillus species and 5 strains
of zygomycetes.

For Candida species, the MIC50 and MIC90 were 0.5mg/l and
8mg/l for fluconazole, 0.03mg/l and 0.25mg/l for voriconazole,
0.25mg/l and 1.0mg/l for caspofungin, 0.03mg/l and 0.25mg/l for
anidulafungin, 0.25mg/l and 0.5mg/l for micafungin, respectively.
Thus, the agent with the best in vitro activities for the azoles was
voriconazole and for the echinocandins anidulafungin. Only 4.6% of
Candida isolates were resistent to fluconazole, 2.0% to voriconazole,
0.5% to anidulafungin, 0.4% to caspofungin and 0.7% to micafungin
respectively. 15.5% of C. glabrata strains were resistant to fluconazole,
and 10.9% to voriconazole. Concerning the echinocandins elevated
MICs were observed for C. glabrata, C. parapsilosis, C. guilliermondii
and C. lusitaniae. For Aspergillus species, the MIC50 and MIC90
were 1.0mg/l and 8 mg/l for amphotericin B, 0.5mg/l and 2mg/l for
voriconazole, 0.5mg/l and 1.0mg/l for posaconzole. Concerning the
echinocandins, only five strains showed MICs below 8 mg/l. For the
zygomycetes, the MICs were within the expected range.

Conclusion: Up to date our multicenter study reveals no evidence
of emerging azole or echinocandin resistance among invasive clinical
isolates of Candida spp. The MICs assessed for mould were within the
expected range.

P837| Susceptibility testing of anidulafungin against clinical isolates
of Candida parapsilosis in comparison with caspofungin and
micafungin

M. Ghannoum™, J. Herbert, N. Isham (Cleveland, US)

Objectives: Anidulafungin may have better in vitro activity against
C. parapsilosis compared to the other echinocandins, as suggested
by published case reports. C. parapsilosis isolates from burn unit
patients who failed caspofungin were found to have elevated minimum
inhibitory concentration (MIC) to caspofungin and micafungin but not
to anidulafungin. To expand upon this observation, we conducted a
comparative study of the in vitro activity of anidulafungin, caspofungin,
and micafungin against a large number of C. parapsilosis clinical
isolates.

Methods: MIC’s for anidulafungin, caspofungin and micafungin for
100 clinical isolates of C. parapsilosis were determined, following the
CLSI M27-A3 standard for the susceptibility testing of yeasts. Minimum
fungicidal concentration (MFC) determinations were also determined by
subculturing the total contents of each clear well from the MIC assay
for colony count.

Results: The MIC range and MIC90 (defined as the lowest concentration
to inhibit 90% of isolates tested) were 0.06—4.0 and 2.0 micrograms/ml,
respectively, for all three echinocandins. In contrast, the MFC90 of
anidulafungin was 8.0 micrograms/ml, compared to >64 micrograms/ml
for both caspofungin and micafungin.

Conclusion: Although there were no differences in MIC across the three
echinocandins, anidulafungin had more potent cidal activity compared to
caspofungin and micafungin against a large number of clinical isolates
of C. parapsilosis. This observation suggests that anidulafungin may
be more effective in eradicating C. parapsilosis in clinical infections.
Comparative trials are needed to confirm this observation.
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P838| Antifungal susceptibility of yeasts isolated from patients with
fungaemia: comparison of the E-test on direct blood samples
and CLSI M27-A3

J. Guinea*, S. Recio, P Escribano, T. Peldez, M. Torres-Narbona,
M. Rodriguez-Créixems, C. Sanchez-Carrillo, E. Bouza (Madrid, ES)

Objectives: We prospectively performed antifungal susceptibility testing
using the E-test (ETdir) on direct blood samples from 163 patients (225
strains), and on 63 strains artificially inoculated in BACTEC. ETdir
MICs (24 h of incubation) of amphotericin B, fluconazole, voriconazole,
posaconazole, isavuconazole, and caspofungin were compared with
results using CLSI M27-A3.

Methods: Strains were from highly fluconazole-susceptible species
(FLUCO-S: 93 C. albicans, 77 C. parapsilosis, 18 C. tropicalis, 6
C. dubliniensis, 1 C. neoformans, 1 C. kefyr), or less fluconazole-
susceptible species (FLUCO R: 52 C. glabrata, 29 C. krusei, 8
C. guilliermondii, 2 R. mucilaginosa, 1 T mucoides). Voriconazole
breakpoints were used for posaconazole and isavuconazole (R >4
ug/mL). Strains were classified as susceptible (S) or resistant (R)
following the CLSI procedure. The percentage of strains correctly
classified by ETdir was calculated.

Results: Major discrepancies (M: R by ETdir and S by CLSI) were
found mostly for C. glabrata, C. krusei and the triazoles. Very major
discrepancies (VM: S by ETdir and R by CLSI) were found for
fluconazole in C. krusei (n=2), and for voriconazole in C. glabrata
(n=1) and T mucoides (n=1) (see table).

Conclusions: ETdir in yeast-positive blood cultures is rapid (24 h) and
easy, and reliably determines the antifungal susceptibility to triazoles and
caspofungin of yeasts (especially highly fluconazole-susceptible species)
from fungemic patients.

J. Guinea (CA08/00384) and M. Torres-Narbona (CM08/00277) are
contracted by FIS. This study received financial support from Basilea
Pharmaceutica.

Overall FLUCO-S FLUCO-R % of strains with
(correct/VM/M) (correct/ VM/M) (correct/ VM/M) MIC discrepancies
<+2-fold dilutions
Fluconazole 90.9/0.7/8.4 100/0/0 71.7/2.2/26.1 78.8
Voriconazole 98.3/0.7/1 100/0/0 94.6/2.2/3.3 83.7
Posaconazole 88.5/0/11.5 100/0/0 64.1/0/35.9 63.5
Isavuconazole 96.5/0/3.5 99.5/0/0.5 90.2/0/9.8 71.9
Amphotericin B 31.7/66.5/1.8 25.3/73.7/1 45.5/51.1/3.4 62
Caspofungin 100/0/0 100/0/0 100/0/0 88.2

P839| Can isavuconazole MICs for yeasts be read after 24 hours
of incubation?

J. Guinea*, P Escribano, S. Recio, T. Peldez, E. Bouza (Madrid, ES)

Objectives: CLSI M27-A3 has mostly been validated for determination
of the MIC after 48 hours of incubation, except in the case of fluconazole
(24 h). The activity of isavuconazole has mostly been determined against
yeast isolates after 48 h of incubation. Using the M27-A3 methodology,
we studied the activity of isavuconazole against Candida spp and other
yeast isolates and determined the correlation between MICs after 24 and
48h.

Methods: A total of 297 recent clinical yeast blood isolates (n=193) or
other clinical specimen sites (n=104) were studied: C albicans (n=82);
C glabrata (n=67); C krusei (n=31); C parapsilosis (n=63); C tropicalis
(n=17); Candida spp (n=7); and other yeast isolates (n=30). The
antifungal activity of isavuconazole was determined according to M27-
A3. MIC (50% inhibition of growth) was read after 24h and 48h
incubation. The MICs at 24 h and 48 h were considered to agree (essential
agreement) when the value recorded after each incubation time was
within £2 or fewer 2-fold dilutions of the other, considering 48 h as the
gold standard. In the absence of breakpoints for isavuconazole, we chose
voriconazole breakpoints (<1 ug/mL, susceptible; 2 ug/mL susceptible—
dose dependent; >4 ug/mL, resistant) to evaluate the categorical
agreement between MICs determined at 24 h and 48 h.

Results: MICs after 24 h of incubation were not determined for 6/297
(2%) isolates (1 C krusei and 5 other) due to poor growth. Overall, the
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antifungal activity (in ug/mL) of isavuconazole obtained after 24/48 h of
incubation was: MIC50 (<0.015/0.031), MIC90 (0.125/0.25), and MIC
range (<0.015->16). Although the overall essential agreement between
both procedures was 87.6% (Figure), inter-specific differences were
noted with C parapsilosis and C tropicalis showing the highest agreement
(100%) and C glabrata the lowest (67.2%). Strains were classified (after
24/48h of incubation) as susceptible (99%/97.9%), susceptible—dose
dependent (0.3%/1.4%), and resistant (0.7%, C tropicalis). Categorical
agreement was 98.9%, and only 3 strains (2 C glabrata and 1 C tropicalis)
showed minor errors.

Conclusions: The antifungal activity of isavuconazole against Candida
and other yeasts can be obtained after 24 hours of incubation with no
major or very major discrepancies. Validation of this procedure in future
studies including a higher number of fluconazole/isavuconazole-resistant
isolates is warranted. J. Guinea (CA08/00384) is contracted by FIS.
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P840| In vitro activity of isavuconazole against clinical non-Candida
yeast isolates determined by E-test and CLSI M27-A3

J. Guinea*, S. Recio, P Escribano, T. Pelaez, E. Bouza (Madrid, ES)

Objectives: Isavuconazole is a new triazole undergoing phase III study
for the treatment of patients with fungemia. The antifungal activity of
isavuconazole against non-Candida yeast isolates causing fungemia has
only been assessed for a limited number of isolates. We determined
the antifungal activity of isavuconazole against rare non-Candida yeast
isolates and compared it with that of other marketed triazoles.
Methods: We studied 29 clinical non-Candida strains: Dipodascus
capitatus (n=9; 31%), Rhodotorula mucilaginosa (n=2; 6.9%), Sac-
charomyces cerevisiae (n=15; 51.7%), and Trichosporon spp. (n=3;
10.3%). All isolates were identified by amplifying and sequencing
the ITS1-5.8S-ITS2 region (White et al). The antifungal activity
of fluconazole, voriconazole, posaconazole, and isavuconazole was
determined using the CLSI M27-A3 microdilution procedure. That of
isavuconazole was also determined using the E-test. Each CLSI and
corrected (two-fold scale) E-test MIC was further converted to a log2
MIC. The methods agreed when the log2 MIC measured by each was
within £2 or fewer twofold dilutions of the other.

Results: The MIC50, MIC90, and range of MICs (in ug/ml) for each
antifungal were as follows: posaconazole (0.5/2/0.062—-2); fluconazole
(4/32/1->128); voriconazole (0.125/0.5/0.031-1); and isavuconazole
(CLSI: 0.125/0.5/<0.015—-1; E-test: 0.125-1/0.031-2). For isavucona-
zole, CLSI M27-A3 and the E-test agreed for 51.7% (+1 twofold
dilutions) and 75.8% (&2 twofold dilutions) of strains. According
to the breakpoints suggested, the strains were classified as follows:
fluconazole (susceptible, 72.4%; susceptible-dose dependent, 20.6%;
resistant, 6.9%) and voriconazole (susceptible, 100%). The only two
strains of R. mucilaginosa showing fluconazole resistance (>128 ug/ml)
were voriconazole-susceptible and had MICs for isavuconazole <0.125
ug/ml.

Conclusions: The non-Candida isolates of Dipodascus capitatus,
Rhodotorula mucilaginosa, Saccharomyces cerevisiae, and Trichosporon
spp. studied were highly susceptible to isavuconazole (MICs <1 ug/ml),

20th ECCMID, Posters

even the fluconazole-resistant strains. The E-test is an alternative means
of determining the antifungal activity of isavuconazole against non-
Candida isolates. J. Guinea (CA08/00384) is contracted by FIS.

P841| Detection of amphotericin B resistance in Candida
haemulonii and closely related species, using Etests, Vitek-2
Yeast Susceptibility Test, and CLSI M27 broth microdilution

J.H. Shin*, S.H. Kim, B.J. Oh, M.N. Kim, S.J. Jang, M.G. Shin,
S.P Suh, D.W. Ryang (Gwangju, Seoul, KR)

Objectives: The emerging fungal pathogen Candida haemulonii and
closely related species often show high-level resistance to amphotericin B
(AMB). This study compared the utility of four antifungal susceptibility
testing methods in the detection of AMB-resistant isolates of these fungi.
Methods: A total of 51 clinical isolates (eight isolates of C. haemulonii,
10 isolates of Candida pseudohaemulonii, and 33 isolates of Candida
auris) were obtained from eight Korean hospitals during 2004-2009. For
each isolate, AMB susceptibility Etests (AB Biodisk, Solna, Sweden)
were performed on Mueller-Hinton agar supplemented with glucose
and methylene blue (Etest-MH), and on RPMI agar supplemented with
glucose (Etest-RPMI). Isolates were also examined in Vitek-2 yeast
susceptibility tests, and by the CLSI M27 broth microdilution method
(CLSI-BMD).

Results: Of the four methods, Etest-MH generated the broadest
distribution of AMB minimum inhibitory concentrations (MICs), ranging
from 0.125 to 32 ug/ml for all 51 isolates. MICs ranged from 4 to 32
ug/ml in the 18 isolates of C. haemulonii and C. pseudohaemulonii,
which we categorized as resistant. All 33 isolates of C. auris were
susceptible, with MICs ranging from 0.125 to 0.38 ug/ml. When AMB
MIC values from the other three test methods were compared to those
produced by Etest-MH, the essential agreements (within 2 dilutions) of
Etest-RPMI, Vitek-2, and CLSI-BMD were 88.2%, 92.2%, and 72.5%,
respectively. Etest-RPMI and CLSI-BMD produced two very major
errors (5.9%), while Vitek-2 produced no major errors, but two minor
errors (5.9%).

Conclusion: Of the four methods evaluated, Etest-MH appears to provide
the best discrimination between AMB-resistant and susceptible isolates
of C. haemulonii and closely related species; Vitek 2 can be a useful
screening method for detecting AMB resistance in these isolates.

P842| Investigation of efflux pumps and ERG11 gene expression
levels in Candida albicans isolates by semi-quantitative
reverse transcription-polymerase chain reaction

O. Irmak, M. Doluca Yiicesoy* (Izmir, TR)

Objective: Widespread and repeated use of fluconazole resulted
in resistance problem in Candida albicans strains. In this study,
investigation of the expression of efflux pump encoding genes, CDRI,
CDR2, and MDRI and lanosterol 14 a-demethylase enzyme encoding
gene, ERGI11 in fluconazole (Flu) susceptible (S)/resistant(R)/dose
dependent susceptible (DDS) C. albicans isolates was aimed in order
to determine the role of these two mechanisms in fluconazole resistance.
Methods: Four Flu R/DDS, seven Flu S and three tailing effect showing
S C. albicans strains which were isolated from clinical specimens in
three University hospitals in Turkey were included. Relative expression
of CDR1, CDR2, MDRI1 and ERGI11 transcripts were determined by
semi-quantitative reverse transcription polymerase chain reaction and
compared with drug susceptible C. albicans ATCC 14053 strain. The
expression of these genes was normalized with their ACT1 expression
levels.

Results: CDR1 and CDR2 transcripts were 3.12-7.16 and 1.83-18.0
fold upregulated, respectively in Flu R/DDS C. albicans isolates when
compared to C. albicans ATCC strain. Trailing isolates showed 0.64—
2.06 and 0.9-3.1 fold CDR1 and CDR2 expression while the sensitive
isolates expressed low levels of these genes or didn’t seem to express
at all. When MDRI1 and ERGI11 expressions were examined, it was
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observed that three and all Flu R/DDS as well as six and four Flu S
isolates expressed these two genes at various levels, respectively.
Conclusion: As a result, it can be concluded that overexpression of
efflux pumps especially CDR1 and CDR2 can be important mechanisms
of Flu resistance in our C. albicans isolates.

P844| Growth-related heat production of Aspergillus fumigatus
in presence of liposomal amphotericin B — a novel rapid
real-time method for evaluation of antifungals

U. Furustrand*, E. Seiler, A. Trampuz (Lausanne, CH)

Objectives: Current detection and susceptibility testing of moulds have
insufficient sensitivity, require up to 72h of incubation and carries
considerable risk of cross-contamination. We evaluated a closed-system
method for real-time detection of growth-related heat production of
Aspergillus fumigatus. Measurements were performed with liposomal
amphotericin B (AMB) (AmBisome) to evaluate the potential of
microcalorimetry for rapid, accurate and easy-to-perform susceptibility
testing of moulds.

Methods: A. fumigatus strain ATCC 204305 was used. Microcalorimetry
was performed in duplicate by adding 0.05 ml of 4. fumigatus suspension
containing 10* cells (determined in a haematocytometer by microscopy)
in 2.95ml Sabouraud Dextrose Broth containing serial 2-fold dilutions
of AMB. Heat production was measured at 37°C under static conditions
and detection time (in h), peak heat flow (in microwatt) and total heat
produced (in Joules) were determined. The lower detection limit of
heat production was defined at 20 microW. The minimal heat inhibition
concentration (MHIC) was defined as the lowest antifungal concentration
inhibiting heat production during 24 h of incubation.

Results: Heat production of A. fumigatus without AMB (positive
control) was detected after 11.3 h, with a peak of 220 microW and a total
heat of 5 J. Growth media with AMB but without A. fumigatus (negative
control) showed no detectable heat production. With increasing AMB
concentration, the detection time was proportionally delayed (Figure) by
3.9h (at 0.5 ug/ml), 8.8 h (at 1 ug/ml), 11.8h (at 2 ug/ml), 16.8h (at 4
ug/ml), 20.8 h (at 8 ug/ml), 28.2h (at 16 ug/ml), 35.7h (at 32 ug/ml)
and 39.2h (at 64 ug/ml). The MHIC of AMB was 4 ug/ml. The peak of
heat flow gradually decreased from 220 microW (without AMB) to 120
microW (with 64 ug/ml AMB), while the total heat produced remained
similar at about 5 J.

Conclusion: Microcalorimetry allowed evaluation of activity of li-
posomal AMB against 4. fumigatus by inhibiting its growth-related
heat production. This method has the potential for rapid (12-24h),
accurate and real-time susceptibility testing of various moulds and for
evaluation of new antifungals. In further steps, systematic optimization
and standardization of calorimetric conditions are needed.

Amphotericin B concentration in ug/ml

2501
2004

1504

Heat flow (LW)

1004

504

Detection limit 20+

0

Time of incubation (h)

S219

Candida — infections

P845| Candida colonization among paediatric cancer patients and
its impact on (1-3)-B-D-glucan, C. mannan and Candida
DNA detection in serum samples

E. Mokaddas*, M. Burhama, Z. Khan, S. Ahmed (Dasma, KW)

Objective: An 18-month prospective surveillance study was undertaken
to determine the extent of Candida colonization among pediatric cancer
patients and its possible impact on detection of (1-3)-b-D-glucan (BDG),
Candida mannan and Candida DNA in serum samples.

Methods: A total of 972 swabs originating from throat (n=294),
nostrils (n=600), anus (n=28), and groin (n=50) from 63 pediatric
cancer patients were cultured on Sabouraud dextrose agar supplemented
with chloramphenicol. Serum samples were collected from the patients
colonized with Candida species at a single or multiple sites for the
detection of BDG by Fungitell kit (Associates of Cape Cod Inc., USA),
Candida mannan by Platelia Candida Ag (BioRad, Marnes La Coquette,
France) and Candida DNA by using panfungal and/or species-specific
primers and DNA sequencing.

Results: Seventy-four (7.6%) swab cultures from 35 (55.5%) patients
yielded Candida species. The isolates included 61 of C. albicans, 8
of C. dubliniensis, 2 each of C. glabrata and C. tropicalis and one of
C. krusei. Eleven patients were colonized at three or more sites. None
of the serum samples from the colonized patients yielded BDG and/or
Candida mannan levels higher than the currently recommended cut-
off values of >80 pg/ml and >0.5 ng/ml used for the two diagnostic
tests, respectively. The geometric means of BDG and Candida mannan
levels were 31.6 + 12.98 pg/ml and 0.17 + 0.04 ng/ml, respectively.
Likewise, none of the serum samples (n=36) of patients who were
colonized with Candida species yielded a positive PCR test for Candida
DNA. During the study period, only two colonized patients subsequently
developed candidemia due to C. tropicalis. Besides positive blood
cultures, C. tropicalis DNA, BDG (119.3 and 203 pg/ml), and Candida
mannan (0.77 and 0.28 ng/ml) were also detected in serum samples
during the candidemic episode.

Conclusions: The present study demonstrates that while mucosal
colonization with Candida species in cancer patients is not uncommon,
it may not give rise to diagnostically significant levels of BDG, Candida
mannan or to Candida DNA in serum specimens. The study reinforces
the diagnostic utility of these markers in the diagnosis of invasive
candidiasis.

P846| Candida albicans interferes with galactomannan
antigenaemia in human bronchoalveolar lavage fluids

E Persat*, P Vanon, S. Ranque, S. Picot (Lyon, Marseille, FR)

Objective: Galactomannan (GM) detection in bronchoalveolar lavage
(BAL) is often described as an adjunctive diagnostic tool for the
diagnosis of aspergillosis. Candida albicans infections are not a
recognized cause of false-positive GM assay when performed on serum.
However yeasts can be present in much larger amounts in BAL fluid than
in serum. This study aimed at testing whether the presence of C. albicans
would influence the GM assay results in patient BAL fluid.

Methods: 70 BAL samples, originating from 66 patients hospitalized
in various wards (haematology, intensive care units, pneumology),
were routinely analyzed with direct microscopic examination (ME) by
Giemsa and Gomori-Grocott stainings and culture. Platelia®-Aspergillus
(BioRad) GM ELISA assay was performed retrospectively. BALs were
splitted into four groups: (1) ME negative and culture negative (n=20);
(2) ME with pseudomycelia-yeasts and pure C. albicans culture (n=23);
(3) ME with hyphae and pure Aspergillus fumigatus culture (n=10); (4)
ME negative and 4. fumigatus pure culture (n=17). Platelia®-Aspergillus
was performed as indicated by the manufacturer; the results were index
values, a 0.5 positivity threshold was used as recommended in serum.
Data were then analysed using increasing positivity threshold values.
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Results: Index values significantly differed among the four groups
(p <0.05, Kruskall-Wallis test). In the group 3 (hyphae and 4. fumigatus
culture) 9 BAL index values were >1.5, and 6 (60.0%) were >8. In the
group 4 (negative ME and 4. fumigatus culture), 12 (70.6%) were >0.5.
In the control groups 1 & 2, 15 were >0.5; 13 (86.6%) of those belonged
to group 2 (pseudomycelia-yeasts and C. albicans).

Conclusions: The presence of numerous pseudomycelia and yeasts in
ME was associated with increased GM index values that were similar
to those obtained for BALs with negative ME and A. fumigatus culture.
In this case, GM results in BAL should be more cautiously interpreted.
Whether a specific positivity threshold should be used when numerous
yeasts and pseudomycelia are detected in the BAL fluid remains to be
addressed.

BAL groups N ELISA GM index positivity thresholds
Number of positive (%)
205 =0.7 =1.0 =15
ME with hyphae + A. fimigatus culture 10 9(90.0)  9(90.0)  9(90.0) 9 (90.0)
Negative ME + A. fumigatus culture 17 12(70.6) 9(529) 8 (47.1) 6(35.3)
ME with pseudomycelia and yeasts + C. albicans culture 23 13 (56.5) 11 (47.8) 8 (34.8) 5(21.7)
Negative ME + sterile culture 20 2(10.0) 2(10.0) 1(5.0) 1(5.0)

P847| Effects of three different topical antimicrobial dressings on
Candida albicans-contaminated full-thickness burns in rats

A. Acar*, FE Uygur, H. Diktas, R. Evinc, E. Ulkur, O. Oncul,

L. Gorenek (Istanbul, TR)

Background: In this experimental animal study, the effects of
three different topical antimicrobial dressing on Candida albicans
contaminated full-thickness burn in rats were analyzed.

Methods: Totally 32 adult Wistar rats (body weight 200220 gr)
were used. Acticoat TM® (Smith and Nephew, Istanbul, Turkey),
chlorhexidine acetate 0.5% (Bactrigrass® and Mycostatine (Nystatin®)
were compared to assess the antifungal effect of a once-daily application
on experimental rat 15% full-skin thickness burn wound seeded 24 hours
earlier with a 108 CFU/mL standard strain of Candida albicans ATCC
90028. All the animals were scarified at post burn day 7. The quantitative
counts of seeded organism in burn eschar and subjacent muscle were
determined, beside the cultures of left ventricle blood and lung biopsies.
Results: While there were significant differences between Acticoat TM®
group (4+1x102) and control group (5+6x104), and between Mycostatin
group (4+4x102) and control group (P=0.01, P=0.01), there were
no significant differences between chlorhexidine acetate 0.5% group
(243x104) and control group (P=0.7) respectively. Acticoat TM® and
Mycostatin were sufficient to prevent to C. albicans from invading to
the muscle and from causing systemic infection.

Conclusions: The animal data suggest that Mycostatin is the most
effective agents in the treatment of C. albicans-contaminated burn
wounds, and Acticoat TM® is a choice of treatment on fungal burn
wound infection with antibacterial effect and the particular advantage of
limiting the frequency of replacement of the dressing.

P848| Prevalence and antimycotic susceptibility of Candida sp.
causing vulvovaginitis

E. Krstevska-Kelepurovska™, E. Krsteva, 1. Kelepurouvski, O. Jankova,
A. Delova (Bitola, MK)

Objectives: The aim of this study was to ascertain the prevalence
and species representation of pathogenic yeasts in patients with clinical
symptoms of vulvovaginitis. Determination of in vitro susceptibility of
yeast isolates to clinically used antimycotic agents.

Methods: This study was conducted in six-months period and included
1058 sexually active women with clinical symptoms of vulvovaginitis.
Identification of the yeast isolates was performed using Chromatic
Candida agar (Liofilhem). Speciation of the yeasts was done using a
standardized biochemical commercial system API ID 32 C (bioMérieux,
France). In vitro susceptibilities were determined using API ATB
FUNGUS 3 (bioMérieux, France).

20th ECCMID, Posters

Results: A total of 1058 women were included in the study and in
181 (17.1%) yeasts were isolated. Candida albicans was the most
common species among the isolates 94 (51.9%) followed by C. glabrata
39 (21.5%). Other Candida spp. isolated were C. kefyr 17 (9.4%),
C. tropicalis, C. krusei and Sach. cerevisiae 9 (5.0%) each, C. sache
and C. parapsilosis 2 (1.1%) each. Thus the overall prevalence of non-
albicans Candida species was 87 (48.1%). Resistance to Amphotericin B
was detected in 42 (23.2%) of all analysed strains (in 16% of C. albicans,
25.6% — C. glabrata, 17.6% — C. kefyr). Resistance to Fluconazole
was seen in 25 (13.8%) of strains (in 18% strains of C. albicans,
11.8% — C. glabrata). Resistance to Itraconazole was detected in
59 (32.6%) isolates (in 18% strains of C. albicans, 76.9% — C. glabrata,
11.8% — C. kefyr). Resistance to Voriconazole was identified in 15 (8.3%)
strains (in 7.4% — C. albicans, 12.8% — C. glabrata, 11.8% — C. kefyr).
We also found 7 (3.9%) strains resistant to Flucitosine (C. albicans,
C. tropicalis, Sach. cerevisiae).

Conclusion: In this study, we observed that C. albicans (51.9%) was
the most frequent etiologic agent associated with mycotic vulvovaginitis.
Thus, in recent years, there has been a significant increase of infections
caused by non-albicans species of Candida, particularly C. glabrata
(21.5%) and C. kefyr (9.4%). Most non-albicans Candida species have
higher percent of resistance to the antifungal agents, and infections they
cause are difficult to treat. This phenomenon emphases the importance
of identification and surveillance of the Candida species in the clinical
settings.

P849| Distribution of Candida sp. of colonized patients in intensive
care units

FE Ergin, M. Yetkin, C. Bulut, B. Oral, G. Ertem, N. Tulek*,
A.P. Demiroz (Ankara, TR)

Objectives: Candida infections mainly evolve from endogenous
colonization. Candida albicans remains the most frequent cause of
candida colonization. In this study we evaluated the epidemiology of
candida species of colonizated patients in intensive care unit.
Methods: The study was carried out between September 2008 and
February 2009 with the patients older than 18 years of age in a
medical/surgical intensive care unit. Throat, nose, skin (axilla), urine
and rectal swab cultures were taken at admission and weekly from
each patient. Candida colonies were identified by using germ tube test,
CHROMagar Candida Medium (Becton Dickinson, Germany) and ID
32 C (BioMeriux, France) yeast identification kit.

Results: A total of 1691 samples were taken over the study period. 815
samples were belonging to the colonized patients. Of the 815 samples
collected from 42 patients, 143 (18%) yielded Candida species. These
included 66 (46%) C. albicans, 39 (27%) C. glabrata, 11 (8%) C. kefyr,
10 (7%) C. tropicalis, 8 (6%) C. krusei, 4 (3%) C. lusitaniae, 3 (%2)
C. sake and 2 (%]1) C. holmii isolates.

Candida colonization was found with the highest percentage from throat,
urine and rectal swab samples. C. albicans and non-albicans Candida
species are similar rate in throat and urine samples, but non-albicans
Candida species are most common in rectal samples.

Of these colonized patients, invazive candida infection developed in nine
patients; five of them candidemia and four of them urinary tract infection.
C. albica