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Abstract: Four laboratory methods including, E-test MIC, Oxacillin screen agar, manitol salt agar plus oxacillin
and CHROMagar MRSA were compared for detection of methicilin resistant Staphylococcus aureus (MRSA).
CHROMagar MRSA had a high sensitivity and specificity comparing to conventional E-test method. Sensitivity
and specificity by mamnitol salt agar was 95 and 100%, respectively, while oxacillin screening agar method had

100% sensitivity and 95% specificity.
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INTRODUCTION

Methicillin-Resistant
(MRSA) has emerged worldwide as a nosocomial
pathogen of major importance and the incidence of
mfections caused by MRSA continues to increase
(Archer, 1998, Diedern et al., 2006; Voss and Doebbelinf,
1995) According to the latest report from the National
Nosocomial Infection Control

Staphylococcus aureus

Surveillance system
approximately 60% of all 5. qureus nosocomial infections
in intensive care umits were methicillin resistant in 2003,
representing an 11% increase in resistance compared to
the preceding 5 years period (Flayhart et al, 2005)
Infections caused by MRSA strains are associated with
longer hospital stay, days of antibiotic administration
than

infections caused by

Staphylococeus

and higher costs

Methicillin-Susceptible
(MSSA)  strains. More importantly, several studies
and one large meta-analysis have shown that patients
who develop MRSA bacteremia have a higher
mortality than patients with MSSA mfections after

aunrells

adjusting  for underlying severity of  illness.
(Flayhart et al, 2005). There are many different
laboratory methods for detection of MRSA

(Stoakes et al., 2006). Methods used to detect MRSA
in clinical samples ideally should have high sensitivity
and specificity and should report the results within
a short time.

The purpose of tlhus study was to evaluate the
in vitro sensitivity and specificity of recently developed
medium called CHROMagar, which we used a well-defined
collection of strains to identify MRSA.

MATERIALS AND METHODS

A collection of 97 well defined isolates of S. aureus
including 58 methicillin resistant and 39 susceptible
strains has been tested in present study. All isolates were
from Milad hospital of Telran having unique typing
patterns. Susceptibility testing was performed by E-test
MIC method as recommended by the manufacturer
(AB Bio Disk Sweden). Two other methods included
Oxacillin screen agar (Muller-Hiton agar supplemented
with 4% NaCl and 6 ug mL.™" oxacillin (Anonymous, 1997)
and Mannitol salt agar supplemented with 6 pg mL™
oxacillin and CHROMagar™ MRSA. All isolates were first
inoculated on Sheep blood agar and incubated for 24 h at
35°C. A swspension was prepared at 0.5 MacFarland of
which 10 pl. was streaked on each above mentioned
media. All plates were incubated at 35°C for 24 h. Stramns
yielding colomes on Oxacillin screen agar and Mannitol
salt agar were considered as MRSA since they had been
previously also characterized as S. awreus by
complementary tests. Strains growing on CHROMagar™
MRSA with rose to mauve colour colomes were
considered as MRSA as recommend by manufacture
Fig. 1.
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Fig. l: Colories of MESA o CHROM atigar
RESULTS AND DISCTSSION

In o evaluation by E-test MIC method 57 isolates
were MESA and 39 isolateswere MESA while, it Oxacillin
screenn agar moethod we had 2 falze positive MESA. By
uang harmitol salt agar method 2 strains of MES & could
fuct identified. The results of this method were eopivalent
to E-test with owr strains previously characterized as
S mrens. We found  excellert results by using
CHREOMaga™ ME3 A sensitivity and specificity for this
method was 100%. Sensitivity and specificity b moandtol
salt agar was 95 and 100%, respectively, while oxacillin
screering agar method had 100% sensitivity and 95%
specificity.

& wide range of techsd ques has beenused to detect
atud iderdify MEI3A from dindcal specimens. 3 dective and
differential culbre media, especially DMardtol Salt Agar
(MIZAY supplemented with oxavilling are most widey
emmployed(Table 1), How ever all IISA medium are tiot the
satt g, They differ in their salt and antibiotic corderts and
their petformatce may not comparable (Stoakes of o,
2006).

Other studieshave shownthe ditica petformance of
chr cttogetde agar for detection of ME3A. Medino ef o
(1997 shudied a sample of 136 staphylococcus strains
including 114 5 awreus and 22 cosgulase-negative
staplirlococel. They compared chromogeric media with
cotrverti ofal tandtol salt agar by using DM aze agar plates
atud tube coagdase test The CHROMagat™ Staph v eus
medium  was  supplemented with methicillin at a
concertration of 4mgL™ . None of WSS A strains grew on
the plates and all 36 highly resistard MEEA strains grew
oty the plates and all 36 highly resistant MEZA strains
grew suspect colondes They also tested 12 comam anitse
acuired MESA strains Only fowr of these 12 strains
(33.3%) grew ot methicilline sypplemented CHRODM agar
Stgph arews (Simor ef &, 20010, compared Oxacilln
Resistance Bereening Agar Baze (ORSAR), supplemented
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Tabk 1: Comparicon of differst methods for iderdification of MESL

Methods MESL MEEL
Etest ] £
Chromoagsr WIFSS 58 )
Dlaritol salt agar phas oz illin 55 LY
Dzea cilliv scTe enitgs azar Gl 37

with oxacillin, with a comrventi onal mardtol salt agar plate
(MWBL), supplemented with 2.0 mg of oxacilly per liter, for
the detection of MESA in clinical specimens When
speciments from  patients at high risk for MESA
colotdzation were™ screened with OR3AB, 102 of 104
ME3A-positive clinical specim ens (P8%0) were correctly
identified In total 138 clinical specithens yided blue,
manticl-fermenting coloty types therefore, the positive
predictive value of OR3AB-positive specimens for
MESA was only 74%. In study by Perry of ol (2004),
CHEOMagar ME3A appeared to be inferior to all other
media for the isolation of MR3A from perined sorabs
possibly due to the impact of the competing flara Ina
study by Tagucki ef o (2004) they compared three
differert mediainchiding M3A with cracillin ORSAR and
CHEOMazar MESA for detection MBS A In their studies
CHEOmagar MESA ackiewved 100% specificity and
sensitivity. They examined 57 ME3A isolates hold the
DHA of mecA gene and 43 isolates were found to be
MESA, CHROMagar MESA was successfid in detecting
all 537 izsolates of MEGA. On the contrary, with M3A and
OR3AE, 4 isolates from differert patients were not
detected in both L34 and ORZAB media,

The present evaluation is different from the loca
studies using consecutive dindica MESA isclates in an
area of enndemicity, where orly a limited roun ber of cloral
types ate tested This circumstance leads to over-or
underestimation of the true value of test under evaluation
in the present study, a specific types was included only
once atud moarny different strains were tested This study
provides results that represent a broad array of strains.

Howrever, this study has some important limitati on.
First, a high inocubam of LSS A isolates in puare oulhare
was wsed, in contrast to the low concentration uwsaally
presert in clirdcd sample. Second the presence of
coaglase negative staphylococc or the influence of
other species was not evaluated This may isfluence both
senaitivity and specificity when CHEOMagar MEZA
medinm iz used on clinical samples.

CONCLUSION

Present study revealed that CHEOmagar ME3A i
highly sensitive and specific for detection of ME3A. ITtis
recommmended to use this oulture media routinely in
mictrobiclogy laboratories as a dternative method for
detection of MEZ A,
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