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ABSTRACT

Methicillin resistant Staphylococcus aureus (MR&49ne of the most important etiology agent ahcwnity and
hospital acquired infections. In our country, theeyalence of MRSA is estimated to be 50%. Theo&ipresent
study was to determine the prevalence of MRSA amtdmycin resistant Staphylococcus aureus isoliaten
Iranian 1000-bed tertiary care hospital. During &nnd of September 2013 and June of 2014 a tot@P6f non-
duplicate S.aureus strains were isolated from chhispecimens. PCR and Cefoxitin disk diffusionhods were
used for detection of MRSA. Vancomycin screem @}dl agar containing 6u/ml Vancomycin) and E-t&8C
method were used for detection of VISA VRSA. Tseeptibility testing of isolates to other antibestiwas used by
the disk diffusion method as recommended by ChSdut study 145 (65.90%) out of 220 isolates wemtated
from urine and the others were isolated from otBpecimens such as wound and tracheal aspirates? Gt
method 105(47.72%) isolates were found to be MRSAur study the results of Cefoxitin disk diffuismethod
was in accordance to PCR. No VISA and VRSA isoledssdetermined by Vancomycin screenagar and Efist
sensitivity and specificity of Cefxoitin disk dfiltn method for detection of MRSA was 100%.1t ickaled that the
rate of MRSA and VRSA in our study was 47.72% &addspectively. In laboratories with limited souscir
performance PCR, other methods such as Cefoxisk diffusion and Vancomycin screen agar are the bes
alternative methods for detection of MRSA, VISAARGA.

INTRODUCTION

Staphylococcus aureaus a major causative agent of health problems hothospitals and community. This
organism is responsible for a verity of serioug@ibns [1-2]S.aureuds an opportunistic pathogen and colonizes in
nose, skin, mouth and other parts of healthy hubmaty. [3-4]. Increasing resistance ®fureusagainst antibiotics
such as Methicillin is a major challenge. Methinillvas first introduced in 1959 for treatment ofeiction caused
by S.aureusbut shortly after introduction of Methicillin thirst case of resistance to Methicillin was repdrieom
UK hospitals[5-6] .In European countries approxiehat20% of S.aureusisolates are reported as Methicillin
resistant and in the USA the prevalence of MRS#ge than 50%][1]. According a systemic review argtam
analysis in Iran the mean prevalence of MRSA wag%2+4.7 [7].Methicillin resistance i8.aureuds mediated by
expression ofmecAgene which results production of modified Periicibinding proteins (PBP2a).In addition
recently other genes such fsnAand auxiliary genes are known which can contriiotdRSA resistance.(8).
MRSA isolates are resistant to beta-lactam andratheinely used antibiotics. A glycopeptoide attiz including
Vancomycin is considered as a drug of choice featment infections caused by MRSA. However in 19@6first
Vancomycin —intermediat&.aureus(VISA) was reported from Japan and in 2002 thst fitncomycin resistant
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S.aureuf/RSA) isolated in USA [1, 9-10]. The aim of thitudy was to determine prevalence of MRSA and
Vncomycin resistance among clinical isolateSafureusn an Iranian 1000 tertiary care hospital.

MATERIALSAND METHODS

Strains

Identification of MRSA was carried of by PCR basedthod for detection ahecAgen as a gold standard method.
Bacterial DNA was extracted by the rapid cell lysisthod as described by Unal et al [11-12]. Firgtrontubes
containing the bacteria in PBS were centrifugedGi00 g for 3 minutes and then the supernatantdiggsirded.
Sediment of bacteria STES and 20 ml solution 108ahition TE (pH = 7.6) was added to the micro tohéti-tap
to scale well be solved in the solution.30 ml lysoes were added to the mixture and were incubatdd a C for
one hour. Then, 30 ml proteinase (K) for 30 mib@&t® C micro tubes was added. With regard to tked t@lume,
half the volume of phenol and chloroform, add hi# volume was centrifuged for 5 minutes at rpmQIBAfter
centrifugation, phase separation and the superatas transferred to another vial 0.1 volume ofiswdacetate
and 2.5 times the volume of cold absolute ethared added. Vials gently upside down several timed,then for
30 minutes in the freezer was - 20° C. Since therewentrifuged for 5 minutes at rpm 13000rpm. 3ingernatant
was discarded and 500 ml 70% ethanol was adddukteial. After a few hit again for 5 minutes in entrifuge at
13,000rpm around the supernatant was discardedialsdfixed until completely dry. In the last 100 was added
to the solution with pH = 8 was for 18-16 hoursaim temperature.

The bottles after it were refrigerator. PCR — Ml reaction for detection shecAgene Primers for replication
were provided form Cinagene company ( Cinageneebran Iran)From this suspension, a 5uL volume viragettly
used as the template for the PCR amplification dfe tmec A gene fragments. ThemecA
FTCCAGATTACAACTTCACCAGG and thenecAR CCACTTCATATCTTGTAACG primers were used for the
amplification of the 162bp fragment of the MetHiaHresistant genefecA[11].The cycling conditions were as
follows: 5 minutes at 94°C, followed by 32 cycldsdenaturation at 94°C for 50seconds, annealirg8at for 50
seconds, extension at 72°Cfor 50 seconds and rtaé diktension step at 72°C for 10 minut€ke PCR products
were visualized on a Polyacrylamide gel (4ml Acnyide- Bic acrylamide 50%, 2.5ml PCRbuffer 0.5XTRBOuI
APS1%, 25 pl TEMED) dye under a UV transilluminatamplicons of 162bp were consistent with thecAgene
amplification.

Between September 2013 and June of 2014,two hurtdretty clinical isolates of.aureuswere collected. These
strains were isolated from different clinical speen such as blood, urine, sputum, tracheal aspchtethers. Gram
stain and biochemical test such as growth on Mahsilt agar, Heat-stable nuclease (DNAse), Coaguénd
Catalase tests and susceptibility to Novobiocinengsed for identification of these isolates. Atllades were kept
frozen at -70°C in trypticase soy broth containirio glycerol until for performance of susceptililtesting and
MRSA detection.

Susceptibility testing of S.aureusto Vancomycin

Vancomycin screen agar plates containipgdml Vancomycin in brain heart infusion agar(CONZpain) was
prepared in house. A direct suspension from finkated colonies 06.aureusequal to 0.5 Mc farland turbidity was
prepared. Plates made up of brain heart infusiar agre spotted with a 10 micro liter inoculum @fcterial
suspension and incubated for 24h .Growth of moam thne colony signified as positive resufisaures ATCC
25923 andEnterococcus faecaliaTCC 51299 were used as negative and positiverabraspectively. Positive
screen-tests were reconfirmed by E-test MIC method.

Disk diffusion susceptibility testing was carriedtaising modified Kirby Bauer agar method as recemied by
CLSI. A direct suspicion o%.aureussolate equivalent to 0.5 Mc far land standards p@pared .Muller-Hinton
agar plates were overload with inoculum and wecelbiated at 35°C for24hours. Zone of inhibition éach tested
antibiotic was measured and interpreted by guidedis recommended by CLSI. Antibiotics disks facaptibility
testing by disk diffusion method included :Penia{ll 10U), Cefoxitin ( 30pg ), Ciprofloxacin ( 5ug )
Trimethoprim/sulfamethaxazole (1.25/23.75u9), aecline(30 pg Erythromycin ( 15 pg ) and Climy&in (2
Hg ) .The quality control strains for detectionMiRSA included methicillin resistai® aureus ATCC 43300 ) and
Methicillin sensitiveS.aures (MSSA ATCC 25293)Ecoli, Staphylococcus aureasd Pseudomonas aeruginosa
were used for quality control of antibiotic disks! of these strains were provided from Iranianereice health
laboratory

RESULTS

From 74572 specimens submitted to microbiology datmwy of milad hospital 228.aureussolates were recovered
from clinical specimens. Out of 220isolates 145.96%0)were isolated from urine and the others wsstated from
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other specimens such as wound and tracheal aspi@te of 220 patients 56.4% were male and 43.6%alke.
Among 22@.aureusl05(47.72%) isolates were positive for thecAgene by PCR method (Fig -1). In our study all
isolates ofS.aureuswere susceptible to Vancomycin by Vancomycin stragar and we did not observe any
intermediate or resistant isolated ®fureusto Vancomycin. For ensuring accuracy of Vancomygcreen agar
nearly 10 % of isolates were rechecked by E-te€t.Mlhe antibiotic resistance pattern®fureussolates to other
antibiotics is shown in table -1

Table-1 Antibiotic resistance profile of S.aureusisolates

Antibiotic Content Sensitive Intermediate Resistant

ug Number | Percent| Number | Percent| Number| Percent
Penicillin 10 1 0.5% 0 0% 99 99.5%
Cefoxitin 30 101 43.3% 14 10% 105 47.72%
Ciprofloxacin 5 145 66% 13 6% 62 18%
Co-trimoxazole 25 198 90% 0 0% 22 10%
Tetracycline 30 114 52% 1 0.5% 105 47.5%
Erythromycin 15 44 20% 92 42% 84 38%
Clindamycin 2 129 59% 8 4% 83 37%

Figure (1): Agarose gel electrophoresisof mecA gene by PCR assay

The first Lane from left is ladder.

The lanes 1,2,3,5,6,7,9,10,13,14,and 16 are peditivmecA gene
The lanes 4, 8, 11, 12 and 15 are negativenfectAgene

The lane 17 is negative and 18 is positive control.

Fig-2 Prevalence of MRSA in different provincedrian
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Table-2 Prevalence of MRSA in different countries

Argentina 42.7%
Brazil 33.7%
Chile 45.3%
Colombia 8.6%
Mexico 11.4%
Canada 5.7%
United States| 34.2%
Austria 9.4%
Belgium 25.6%
England 27.5%
France 21.4%
Germany 4.9%
Greece 34.4%
Italy 0.5%
Netherlands 2%
Poland 25.8%
Portugal 54.4%
Spain 19.3%
Switzerland 1.8%
Turkey 37.7%
Australia 23.6%
Hong Kong 73.8%
Japan 71.6%
Singapore 62.3%
South Africa 42.9
Taiwan 61.9%
Present study| 47.72%

DISCUSSION

The susceptibility testing performance for clinicsadlates ofS.aureuds an important issue for optimal treatment of
infections caused by this organism. Methicillin amdltidrug resistan.aureusstrains are important pathogens
responsible for nosocomial and community acquirddcitions. MRSA and MDRS.aureushave few therapeutic
options. Unfortunately many of these antibioticsséndigh cost and in some cases there are not bigila
developing countries. [13].Microbiology laboratarieave a vital role in detection of MRSA and figaherapeutic
guideline. Results of our study revealed that trevalence of MRSA in our hospital is 47.72%. Otktrdies in
different parts of our country have also indicatedh a high prevalence. A systemic review and rap#dysis study
which carried out in 2012 by Askari E and et al grevalence of MRSA ranging was from 20.48% to 9%
Variation in prevalence of MRSA may be due to salvéactors such as efficacy of infection controbgrams
anabatic usage and laboratory methods for detectfoMRSA. Fig-2 shows prevalence of MRSA in various
provinces of Iran.

Vancomycin is the last choice for treatment of @tilens caused by MRSA isolates and the emergen®R&A is
an urgent warning for public health [14]. In oundy all MRSA were sensitive to Vancomycin. Our fimglis in
accordance with other studies [15-16]. There isw feports of Vancomycin resistaStaphylocoocus aureus
(VRSA)from our country ,however there is not aeyidence of confirmation by reference laborat¢tiés
Literature review shows there is only one VRSAaselwhich has been confirmed by internationaitinsts [18]

Studies in other regional countries have been tedethat, the prevalence of MRSA in Iran in comgani with

other neighbor countries is high with exceptiorraf]. Studies also have been shown a higher presalef MRSA
in Asian countries compared to Iran. prevalenc®BSA in other countries is also variable .PrevateaE MRSA
in Latin American countries such as Argentine anexido is the same as our country and .mean preseleh
MRSA in our country is lower than USA and higliean Australia .In European counties prevalencklBBA is

variable and in total the mean prevalence of MR&#&iese countries in lower than Iran. But in somentries such
as Portugal similar rate of MRSA to our country lheen reported [7, 19].The prevalence of MRSA iifedént

countries has been showed in table-.2

CONCLUSION
It is concluded there is a high rate of MRSA imlr@he Vancomycin seems to be a drug of choicetréatment of

infections caused by MRSA .It is obvious that thesmeffective way for prevention of MRSA isolateseds a
reliable laboratory method for detection of MRSAlastablishment of drug resistance surveillaneamimtry.
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