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Risk factors and clinical outcomes of
vancomycin hetero-resistant
Staphylococcus aureus (hVRSA) infections

HH Chang ", JY Suh’, NY Kim’, Sl Jung,
WSOh', KR Peck’, SKim', NY Lee’, JH Song’
Division of Infectious Diseases and Department of

Laboratory Medicine, Samsung Medica Center,
Sungkyunkwan Univ. School of Medicine, and Asian-
Pacific Research Foundation for Infectious Diseases
(ARFIDY’, Seoul, Korea

In vitro activity of oritavancin
against susceptible and resistant
gram-positive isolates

JA Karlowsky ', RSBlosser’, JS Loutit’, SB Porter”’,
ME Jonsz, C Thor nsberryl, DF Sahm'
Focus Technologies, Inc., "Herndon, VA, USA,
Lrienhoven, The Netherlands, “InterM une, Inc.,
Brisbane, CA, USA

Background: Since the first report of hVRSA in 1997
in Japan, there have been sporadic reports on the emer-
gence of vancomycin hetero-resistant S. aureus
(hVRSA). Although some reports suggested that
hVRSA would result in the clinical failure of van-
comycin trestment, clinica relevance of hetero-VRSA
has yet to be evaluated.

Methods: From November 2001 to October 2002,
methicillin-resistant S. aureus (MRSA) isolates from
obvious infections were screened by population analysis
and were evaluated for risk factors and outcomes of
hVRSA infection by medical records. hVRSA was
defined as its resistant subclone at a frequency of 107
coloniesor higher.

Results: Among 94 strains of MRSA from 91 patients,
28 were hVRSA. By univariate andysis, younger age,
mae patients, and number of previous operation were
risk factors for NVRSA infections in univariate analyss
(p< 0.05), but none of them was Satigticaly significant
in multivariate analysis. However, comorbid conditions,
duration of previous hospital stay within one year, previ-
ous ICU admission, previous use of glycopeptide, and
mechanical ventilation were not related with hVRSA
infections. Clinical features including shock, metastatic
infection, duration of fever, need for ICU care, and dura-
tion of glycopeptide trestment of hVRSA infection were
not different from those of vancomycin-susceptible
MRSA (VSSA) infection. Overdl mortdity and rate of
recurrent infections were not higher in patients with
hVRSA infections (p> 0.1).

Conclusions; Based on this data, hVRSA did not cause
increased mortality or more severe clinical diseases.
Given the emergence of vancomycin-resistant S aureus
in the world, further surveillance and clinical observa-
tion were warranted.

Background: Antimicrobia resistance among gram-
positive pathogens is an increasing problem in U.S. and
European hospitals. Given the propensity for these
pathogens, particularly oxacillin (OX) resistant (R)
Saphylococcus aureus (SA) and vancomycin (VAN) R
Enterococcus faecium (EM), to be multiply R, it is
important to explore new therapies. Critavancin (ORI) is
a semi-synthetic glycopeptide with bactericida activity
thet is currently in Phase 1l clinica trids for the treat-
ment of gram-positive infections.

Methods: During 00-01, 1,409 SA, 617 coagul ase-nega-
tive Staphylococci (CNS), 439 EM, 855 Enterococcus
faecalis (EF), and 1,263 Streptococcus pneumoniae (SP)
were collected from patient specimens at U.S. and
European hospital laboratories. Isolates were centrally
tested by NCCLS broth microdilution against ORI,
VAN, and comparator agents. MICs were interpreted
using the 2002 NCCL S published guidelines.

Results: Against adl SA, ORI had an MICw of 2 mg/L,
similar to that of VAN (MICx, 1 mg/L). ORI activity
was condgtent against OX susceptible (S), OX R, and
multidrug R (MDR) SA with MICws of 2 mg/L. ORI
showed identica activity to VAN againgt CNS (M1 Cas,
2mg/L), including OX R and MDR gtrains. ORI had an
MICx of 1 mg/L against EM, with similar activity
againgt VAN S (MICx, 1 mg/L) and VAN R (MICx, 2
mg/L) strains. Againgt pan R EM, defined as resistance
to VAN, ampicillin, high level gentamicin, and high
level streptomycin, ORI had an MICw of 2 mg/L. ORI
activity against EF was consistent with MICas of 2 mg/L
againgt al strains, including those isolates that were
VAN S and VAN R. SP was sendtive to ORI with an
MICsw of 0.002 mg/L againgt dl isolates, and MICas of
0.002 and 0.004 mg/L againgt penicillin (PEN) S and
PEN Risolates.

Conclusions. ORI maintained consistent activity against
gram-positive isolates, including those with R pheno-
types. Based on these data, ORI shows promise as a
trestment for gram-positive infections.
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Simultaneous species identification and
detection of methicillin-resistance in
Staphylococci using Multiplex PCR
and Real Time PCR.

In vitro activity of teicoplanin and
vancomycin against clinical isolates of
Staphylococci and Enterococci from
inpatients at a hospital in Beijing

Negar Shafiei, G Subramaniam,
ShamalaDevi & N Parasakthi
Department of Medica Microbiology Faculty of
Medicine, Universty Maaya, Mdaysia

H Wang, R Zhu, X Xie, Y Xu, M Chen
Peking Union Medica College Hospitd, China

Background: Saphylococcus aureus is a significant
pathogen causing nosocomid and community acquired
infections. The isoxazoeyl penicillin antibictics are the
preferred drugs for serious S. aureus infections.
However methicillin-resistant strains of S. aureus
(MRSA) were recognized soon after clinical introduc-
tion of methicillin. As methicillin reistance mediated by
PBP2a is often heterogeneously expressed in
Saphylococci, PCR detection of mecA gene is the gold
standard for detection of MRSA. In this study the use of
Multiplex and Redl Time PCR assays to detect mecA
genein S aureus, coagulase gene (cod) and a S aureus
specific marker in asingle rapid test was investigated.

Methods: DNA was extracted using lysostaphin, pro-
teinase K and Tris as described by Und et al (ref). PCR
amplification was performed using a S aureus primer
et (ref). This congsted of 3 primer pairs, SA-1 and SA-
2 for the detection of 214bp fragment within mecA gene,
SA-3 and SA-4 forl17bp fragment in the coa gene and
Sad42F and Sad42R for 179bp fragment within the S
aureus specific genomic marker. An internal marker for
eubacteria was also included. Flourescence-labelled
probes were designed in addition to the primer sets for
Red TimePCR.

Results: A total of 152 fresh clinical isolates of
Saphylocooci from blood culture were examined. These
included 48 isolates of methicillin-resistant S aureus
(MRSA), 45 methicillin-susceptible S aureus (MSSA)
strains, 48 isolates of methicillin-resistant, coagulase
negative Saphylocci and 11 isolates of methicillin-sus-
ceptible, coagulase negative Saphylococci. All were
correctly identified by the multiplex PCR assay.
Preliminary findings in the Real Time PCR with 2
probes show that MRSA and MSSA can be differentiat-
ed and the assay is currently being extended to other
Saphylococci.

Conclusions. Both PCR assays described here proved to
be simple to perform, and very rapid. Due to its compact
and reliable nature, PCR assays proved to be a vauable
tool for the rapid identification and susceptibility testing
of Saphylococci isolates in the environment of aroutine
microbiological laboratory setting. The widespread
adaptation of this rapid and smple assay has the poten-
tial to optimize the use of antibiotics in patients and
decrease the empirical use of vancomycin.

Background: Though teicoplanin has been commonly
usad in Europe and USA, it was not available in China
until 2000. The aim of the study was to determine thein
vitro activity of teicoplanin and vancomycin against
clinica isolates of Saphylococci and Enterococci from
inpatients a a big teaching hospita in Beijing in 2002.

Methods: A tota of 1142 non-repest consecutive clini-
cd drains of Staphylococci and Enterococci were tested
to teicoplanin, vancomycin and other antimicrobials by
disk diffusion method (DD) according to the guidelines
of NCCLS. Minimum inhibitory concentrations (MICs)
of teicoplanin and vancomycin for non-susceptible
strains were determined by Etest.

Results: Oxacillin resistance ranged from 65.6%
(276/421) in S aureus and 84.5% (338/400) in coagu-
lase-negative Saphylococci (CNS). All 421 S aureus
and 400 CNS strains were susceptible to vancomycin
(>=15 mm). Two S aureus strains were intermediate to
teicoplanin (11-12 mm) by DD, but confirmed to be sus-
ceptible by Etest (MICs = 1 mg/L). DD found 6 CNS
strains (1.5%) were non-susceptible to teicoplanin, and 3
drains were confirmed by Etest (MICs =16-32 mg/L).
These 3 isolates were S. hemolyticus. All 321
Enterococci strains were susceptible to teicoplanin. But
78 strains of Enterococci were found to be intermediate
to vancomycin by DD, and Etest found most of them
were susceptible and only 3 strains intermediate to van-
comycin. Both methods found 3 strains of E. faecium
and 1 strain of E. faecalis were resstant to vancomycin.

Conclusions: Teicoplanin and vancomycin had great
activity against Saphylococci and Enterococci isolates
tested. Comparing with vancomycin, teicoplanin had
superior activity againgt Enterococci and lower activity
againgt S. haemolyticus. When DD showed decreased
susceptibility to teicoplanin or vancomycin, MICs meth-
ods should be performed.
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Prevalence of methicillin-resistant
Staphylococcus aureus (MRSA)
isolated from outpatients in
greek hospitals using the surveillance
network (TSN) database- Greece

Hospital infections at colonial war
memorial hospital, suva, fiji due to
methicillin resistant Staphylococcus aureus.

CKldsari ', E Panagjotaki’,
) G Totos’, D Sofianou’
Dept. of Microbiology, Hippokrateio G. Hospita,
Thessalonikiy; °G. Hospital of Corfu, Corfu;
Athens Naval Hospital, Athens, Greece;

K Kishorél, E Buadromo’ P Kumarz,
. R Chandra’. ,
Fiji School of Medicine (FSM), Suva, & "Colonid War
Memorid (CWM) Hospitd, Suva

Background: MRSA is increasingly encountered as a
community-acquired pathogen. Some of these infections
are severe and necessitate hospitalization, while four
cases were fatal. Our objective was to establish the
prevaence of MRSA among outpatients.

Methods: TSN was used to analyze the antimicrobial
resistant profile of S aureusin oxacillin during a period
of 3 years (January 2000-December 2002).

Results: A tota of 1591 S aureus isolates from clinical
specimens were reviewed. S aureus strains were isolat-
ed from 563 outpatients. 121 (21.5%) had an infection
caused by MRSA (Table). Oxacillin resistance did not
change through the study period. Differences between
hospitals to the isolation of MRSA rate in outpatients
were not found statistically significant using the chi-
square test (p=0.314). The most frequent infections were
skin infections (40%), followed by upper respiratory
tract infections (15%) and conjunctivitis (996).

Hospital Totalno. of Sureus  No. of outpatient  No. of outpatient
isolates S.aureus MRSA
Hippokrateio 853 22 61(24.2%)
AthensNavd 128 0 7(8B3%)
Corfu 610 281 53(189%%)

Ceiclusions. Alf#i8ugh we haveRot any inf8raon

about previous hospitalization, according to the current
data the prevaence of MRSA in outpatients was high
among Greek population. These results could be a useful
indicator for the empirical treatment of suspected S.
aureusinfectionsin outpatients.

Objective: A surveillance mechanism has been adopted
to assess the incidence of infections due to MRSA
among the hospital admissions at the Colonial War
Memoria (CWM) Hospita, and identify potentid carri-
ers among the hedth care workers (HCW) as the poten-
tid source.

Methods: Following up from the prospective study con-
ducted a& CWM hospital in 1999, similar protocol has
been adopted for future investigations for detection of
MRSA. Pus samples from patients in surgical facilities
of the CWM hospital are collected and screened for
MRSA using MRSA medium. Identification of MRSA
is further established through biochemica tests. Once
confirmed, MRSA isolates are tested for sensitivity for
cloxacillin and oxacillin. HCWs in these facilities are
a0 periodicaly screened for MRSA.

Results: A total of 18 MRSA isolates (~2%) were
detected during this study period. None of the health
care workers so far has been found to be carrier of
MRSA.

Year MRSA Isolation Rate (%)
1995 3

1996 47

1997 7

1998 33

1999 121

2000 193

2001 154

2002 ~2 (being evaluated)

Conclusions: MRSA has been detected on a regular
basis, although in low numbers for a few years.
Throughout this period its incidence has remained low
despite high incidence in the neighboring countries.
Being apex hospitd, CWM caters for patients from dif-
ferent parts of the country, and dso from many of the
countries of south Pecific region. Some of these MRSA
isolates are from patients referred or salf referred from
regional countries, suggesting actual incidence in Fiji
may be even lower. Strict aseptic precautions and regu-
lar vigil has limited the MRSA from spreading to other
patients, and no major outhresks so far have been report-
ed a CWMH. Fewer of these isolates have come from
health care centers, indicating far lower incidence of
MRSA in the community.




Prevalence and mechanism of
mupirocin resistance in Staphylococci

HJ Yun', SW Lee, GM Yoon', SY Kim’,
SChai’, YSLee, EC Chai', SKim"
Center for ARS Network, College of Pharmacy,
Seoul Nationa Universjtyl, Imagene Co., Ltd .,
Laboratory of Antimicrobial Resistant Pethogens,
Nationd Ingtitute of Heeltha, Korea

Antibiotic resistance of Staphylococcus
aureus isolated from community in Korea

HY Jeong, SJ Jang, SD Lee, SH Park,
JY Chang, CSMin, SY Lee, JE Lee
Drug Evaluation Department, Korea Food and
Drug Administration, Seoul, Korea

Background: Mupirocin isa specific inhibitor to bacter-
ial isoleucyl-tRNA synthetase and has been used against
gram-positive pathogenic bacteria. Since the topical
agent mupirocin first became available in 1985, it has
been widely used for the management of infection. The
increased use of this antibiotic has been accompanied by
outbreaks of methicillin-resistant Saphylococcus aureus
(MRSA) to mupirocin. The discovery of mupirocin-
resistant strains gives the warning that aburst of resistant
strains may soon emerge.

Methods: A totd of 523 clinica isolates of Gram-posi-
tive cocci, comprising 319 S aureus (MRSA) and 204
coagulase-negative staphylococci (CNS), were collected
from the Hospita in Korea during 2 years (2000-2002).
The characterigtics of the resistant strains were then ana-
lyzed in terms of their resistance level and genotype
using MIC and PCR, respectively.

Results: In S aureus, the high-level mupirocin resis-
tance was 5% (16 of 319) while the low-level mupirocin
resistance was not detected. In the coagulase-negative
staphylococci isolates, the high- and low-level
mupirocin resistance was 16.7% (34 of 204), and 10.3%
(21 of 204), respectively. The high-level resgtant strains
contained the ileS-2 gene that is more homologous to
eukaryotic isoleucyl-tRNA synthetases than its endoge-
nous enzyme. In contrast, dl of the low-level mupirocin
resistant Saphylococcus epidermidis revealed the muta-
tion of V588F that is located near the conserved motif,
KMSKS, inthe catalytic Site.

Conclusions: This work reports the recent but rapid
emergence of two different types of the mupirocin-ress-
tant staphylococci in Korea, and sequence and mutant
characterization of isoleucyl-tRNA synthetases of S epi-
dermidis.

In the Situation of high bacteria resistance to antibiotics
in Koreg, we investigated antibiotic resstance of nasal S
aureus isolates from hedthy volunteers of community to
evaluate rates of methicillin-resistant Staphylococcus
aureus (MRSA) and bacterid resistance to antibiotics
from 2000 to 2002. From disc diffusion test on 1,898
nasd S aureus isolates from 6,290 heathy volunteers
from 2000 to 2002 in Korea (130, 828 and 940 isolates
from 498, 2,835 and 2,957 volunteers in 2000, 2001 and
2002, respectively), the resistance rates were as follows;
oxacillin-resstant (MRSA) 1.5%, 3.5% and 2.5%; peni-
cillin-resstant 95.4%, 93.7% and 84.7% ; erythromycin-
resistant 28.5%, 32.7% and 23.6%; tetracycline-resistant
22.3%, 16.7% and 12.2%; gentamicin-resistant 10.8%,
12.8% and 11.7%; chloramphenicol-resistant 0.8%,
1.1% and 2.0%; clindamycin-resstant 1.5%, 2.4% and
1.1%; ofloxacin-resistant 0%, 0.6% and 0.3%; sul-
famethoxazol e-trimethoprim-resistant 0%, 0.1% and
1.4% in 2000, 2001 and 2002, respectively; van-
comycin-resigtant (VRSA) 0% from 2000 to 2002. From
mecA-specific polymerase chain reaction, the MRSA
isolates were identified to contain mecA gene. In brief,
the rates of MRSA in community were 1.5%, 3.5% and
2.5% in 2000, 2001 and 2002, respectively, and the
resistance rates of nasal S aureus isolates were high in
the order of penicillin, erythromycin, tetracycline and
gentamicin from 2000 to 2002.
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Antibiotic susceptibility profiles of
invasive methicillin-resistant
Staphylococcus aureus strains
that caused bacteremiain a tertiary
hospital in Korea

SW Kim’, JW Son, BH Do, BC Shin,
JH Park, JM Lee, NSKim
Department of Internal Medicine, School of Medicine,
Kyungpook Nationd University, Korea

Distribution of four types of SCCmec in
MRSA strains isolated from health-care
associated MRSA strains and
community-acquired MRSA strains.

Background: To evauate the prevaence of methicillin-
resistant Staphylococcus aureus (MRSA) bacteremia
and to investigate the antibiotic susceptibility patterns of
MRSA for possible sequentid oral medication following
parentera antibictics.

Methods: The antibiotic susceptibility pattern of MRSA
strains that caused bacteremia between August, 1999
and February, 2003 in Kyungpook Nationa University
Hospita was andlyzed. Two hundred eigh-teen MRSA
bacteremic episodesin 216 patients were eva uated.

Results: Two hundred eighteen episodes (60.1%) of
Saphylococcus aureus bacteremia were due to methi-
cillin-resistant strains and 145 epi-sodes (39.9%) were
due to methicillin-sensitive Staphylococcus aureus
(MSSA) during the study periods. MRSA drains were
susceptible to vancomycin 100%, teicoplanin 100%,
nitrofurantoin 94.2%, rifampin 90.0%, arbekacin 87.5%,
trimethoprim/sulfamethoxazole 58.0%, mino-cycline
47.9%, tetracycline 10.4%, ofloxacin 20.0%, norfloxacin
17.0%, levofloxacin 14.0%, ciprofloxacin 12.1%, chlo-
ram-phenicol 15.8%, clindamycin 8.7%, clarithromycin
7.9%, erythromycin 7.8%, genta-micin 3.4%, and
tobramycin 0%.

Conclusions: The ratio of MRSA to MSSA bacteremia
was 60.1% in atertiary hospital in Korea. An ord antibi-
otic that is highly active againgt invasve MRSA drains
is rifampin and clinical data about the efficacy of
rifampin plus trimethoprim /sulfamethoxazole or
rifampin plus minocycline for MRSA infection as
sequential oral medication is in need. Arbekacin is aso
highly active in vitro to MRSA strains and sufficient
clinical data of arbekacin monotherapy or combination
therapy with glycopeptides in MRSA infection is in
need.

T Ito, XX.Ma,K Okuma,K Hisata,
K Kumaharal, H Yuzawal,P Changtrakool “,
S Traklsomboon™* ,C Tiensasitorn”™”
M Jamklang™, T Chavalit™’,
JH Song3, K Hiramatsu'.
Juntendo University, Tokyo, Jepanl.
Mahidol University, Bangkok, Thailand’.
Samsung Medical Center, S.Jggkyunkwan Universty,
Seuadl

Staphylococca cassette chromosome mec (SCCimec) is
a genomic island that encode methicillin resistance.
SCCmec isintegrated at a specific locus on the staphylo-
coccal chromosome and exist in severd alotypic forms
which are defined by the combination of the class of mec
gene complex complex (which is composed of mecA
its regulator genes mecl and mecR1, and in some cases,
insertion sequences such as 1431 and 1S1272) and type
of ccr genes. Their subtypes are defined according to the
difference in Jregion, the region except for mec gene
complex and ccr gene complex.

By determining nucleotide sequences of SCCmecs, we
have reported four types of SCCmec and their sub-
types(Type-1, lla, 11, 111, IVa, IVb, IVc, IVd). In addi-
tion, we identified anew SCCmec in the chromosome of
three community-acquired methicillin-resistant
Staphylococcus aureus strains isolated from Audtraia
Since the element possesses class C mec gene complex
and a Ste-specific recombinase designated cassette chro-
mosome recombinase C (ccrC ) which shows high iden-
tity to ccrA and cerB genes, we have designated it type-
V SCCmec.

We have determined types of SCCmec of MRSA
grainsisolated from 11 countries as a part of the project
of Asian-Pacific Research Foundation for Infectious
Disease (ARFID) and well-defined community-acquired
MRSA gtrains. Asfar aswe have tested, most of MRSA
strains isolated from Asian countries carried type-1l|
SCCmec except for MRSA drains isolated form Korea
and Japan. Hedlth-care -associated MRSA gtrain carried
ether typel, typell or type-lll SCCmec except for the
multiply susceptible MRSA strains isolated from
Austraian hospitals. On the other hand, well defined
community-acquired MRSA strains carry type-1V
SCCmec. The data indicated that community-acquired
MRSA strains were not descendants of extant health-
care -associated MRSA strains and have different origin
of derivation.
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Antibiotic use and resistance of
Staphylococcus aureus in Seoul, Korea
before and after the separation of
prescribing and dispensing practice (SPD)

Prevalence of toxin genes of Staphylococcus
aureus isolates in a Korean multicenter study

EK Lee, SM Jang, EJ Park, OK Suh’, EJKim’
Korealnlstitute for Health and Socid Affairs,
Seoul National University,
, College of Pharmacy,
Seoul Nationa University,
College of Medicine, Korea

JSKim", WK Song,
HC Cho',KM Lee, ECKim’
Department of Laboratory Medicine,
Hallym University College of Medicine,
Seoul National University College of Medicine,, Seoul,
Korea

Background: In Korea, a new policy to separate the
prescribing and dispensing (SPD) of medication was
introduced on July 2000, and nationd drug use evaua
tion system has been launched by the Health Insurance
Review Agency (HIRA) on 2001. These changes were
expected to have effect on the use of antibiotics and
resistance. Thus the change of the antibiotic resistance of
Saphylococcus aureus and antibiotic consumption was
compared before and after the SPD.

Methods: Antibiotic resstance database of KFDA dur-
ing 2000-2002 were utilized. Resistance rate among S
aureusisolated from nasopharyngeal samples of heathy
volunteers were reanalyzed for the residents in Seoul
aging 15-49. The volume of antibiotic consumption as
DDD was calculated from the National Hedlth Insurance
System database sample in 2000 March and 2001
March.

Results: Resistance rate of S aureus for tetracycline
decreased to 10.6% in 2002 from 24.1% in 2000 and
20.8% in 2001. The isolate showed 95.2% resistance to
penicillin in 2000, and 90.8% in 2002. Resigtance rate
for gentamicin was changed from 7.2%, 5.0%, and to
8.3% during 2000-2002. Antibiotic use of tetracycline
decreased to 0.03 DDD/1000 persong/day in 2001 from
0.12 DDD in 2000 for the residents in Seoul. Also beta
lactams excluding cephal osporins decreased to 0.12
DDD in 2001 from 0.20 DDD in 2000.

Conclusions: The resistance of S aureusto tetracycline
and penicillin decreased during 2000-2002. Also the
amount of tetracycline use and beta-lactams use
decreased during 2000-2001. Decrease of resistance
may have been caused by the decreased use of tetracy-
cline and beta-lactams respectively before and after the
SPD. But it needs to collect longitudina seriad data to
have satitically and clinically meaningful evidence.

Background: Saphylococcus aureus strains may pro-
duce staphylococca enterotoxin (SE), toxic shock syn-
drometoxin 1 (TSST-1), and exfoliative toxin (ET). The
SEs are responsible for the staphylococcal food poison-
ing, and TSST-1 and ETs are the causative toxins of
toxic shock syndrome and staphylococca scalded-skin
syndrome, respectively. However, the prevalence of
staphylococcal toxin genes in Korean isolates is not
studied at present. In this study, multiplex PCR assay
was performed to investigate the prevalence of staphylo-
coccd enterotoxin genes (sea, seb, sec, sed, see), exfo-
ligtive toxin genes (eta, etb), and toxic shock syndrome
toxin 1 gene (tst) in Korean S aureus grains.

Methods: A tota of 254 S aureus strains were collected
in 2002 from 13 hedlth care facilities. Strains were
obtained seridly in a month from an individual patient.
Multiplex PCR was performed using a modification of
the method of Mehrotra et al. (J Clin Microbiol
2000;38:1032). The identification and methicillin ress
tance of the strains could be assessed simultaneoudly in
the reactions by detection of femA and mecA genes.

Results: In 254 clinical isolates of S aureus, tst gene
was detected in 40.9%, sea in 33.9%, sebin 9.4%, secin
30.7%, sed in 0%, seein 16.9%, eta in 1.2%, and etb in
1.6%. One hundred ninety two (75.6%) strains were
found to be positive for one or more staphylococcal
toxin genes. Toxin gene PCR postive strains were 43
(53.8%) in 80 methicillin-susceptible (mecA gene nega-
tive) S aureus and 149 (85.6%) in 174 methicillin-ress-
tant (mecA gene positive) S aureus (p < 0.001). Of 104
tst gene positive srains, 81 strains contained other toxin
genes, 75 strains for sec, 3 strains for sea and see, 1
strain for sea and seb, 1 strain for sea and sec, and 1
drain for sea.

Conclusions. Of the S aureus strains collected in this
study, thetst, sea, sec toxin genes were prevaent in clin-
ica isolates. In comparison with MSSA, MRSA drains
contain staphylococcal toxin genes, especialy tst and
sec, at significantly higher frequencies. These results
might suggest the importance of toxin genes in the
pathogenesisof MRSA infectionsin clinical Situations.






