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ABSTRACT

MRSA is, by definition, any strain of Saphylococcus aureus that has devel oped resistance to beta-lactam antibiotics
which include the penicillins (methicillin, dicloxacillin, nafcillin, oxacillin, etc.) and the cephalosporins. MRSA is
capable of resisting Beta-Lactamase resistant Antibiotics via the mecA gene. This is a gene that encodes Penicillin-
binding-protein 2a (PBP2a). s-lactam antibiotics have a low affinity for PBP2a, therefore cell wall synthesisis able
to proceed in their presence. This study has been designed to look for the presence of MRSA and their correlation
with drug resistance. In addition, MRSA producing organisms exhibit coresistance to many other classes of
antibiotics resulting in limitation of therapeutic option. We bacteriologically analyzed 30 samples susceptible for
MRSA. The samples were cultured using selective media and identification, susceptibility tests MRSA producing
strains were made with microbiological methods. Susceptibility testing of MRSA isolates was done for various beta
lactam, cephalosporins and methicillin antibiotics. MRSA was detected in 40% (12 out of 30 isolates). Among the
samples under study conduct 17% were HA-MRSA and 83% were CA-MRSA. Among the MRSA isolates 67% were
hemolytic and 33% were non-hemolytic. MRSA producing strains not only showed high-level resistance to beta
lactam antimicrobial agents like Ampicillin (82.35%) followed by Ciprofloxacin (70.58%), Co-trimoxazole
(58.82), Cefixime (52.94), Doxycycline/ Pefloxacin (41.17%), Ofloxacin (35.29%) Norfloxacin (29.41%),
Cefuroxime/ Cephadroxil/ Amoxiclave/ Cefazolin/ Cephalexin/ Amikacin/ Netilmicin (17.64%). MRSA are often
multidrug-resistant. Currently, the majority of S. aureus strains in communities are beta-lactamase producers,
hence resistant to penicillin and ampicillin. Incidence of these organisms is being continuously increasing through
out the world with limited treatment alternatives. Therefore, regular surveillance of hospital-associated infections
including antimicrobial susceptibility pattern of MRSA and formulation of a definite antibiotic policy may be hel pful
in reducing the burden of MRSA infectionsin the hospital.
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INTRODUCTION

The emergence of MRSA as a nosocomial pathogeherearly 1960s, there have been an increasing ruafbe
outbreaks of MRSA infections in hospitals reportein many countries. Life-threatening sepsis, eadditis, and
osteomyelitis caused by MRSA have also been regpdite Staphyl ococcus aureus (S. aureus) is the leading cause
of gram positive bacterial infections and produaeside spectrum of diseases, ranging from minar sifiections
to fatal necrotizing pneumonia. Althoughaureus infections were historically treatable with commamtibiotics,
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emergence of drug-resistant organisms is now a megocern. Methicillin-resistan&aphylococcus aureus
(MRSA) was endemic in hospitals by the late 1960s,it appeared rapidly and unexpectedly in comtesin the
1990s and is now prevalent worldwide. [9,57hureus is notorious for its ability to become resistamiantibiotics.
Infections that are caused by antibiotic-resistrgins often occur in epidemic waves that arésiteitl by one or a
few successful clones. MRSA features prominentlyhiese epidemics. Historically associated with ftatpand
other health care settings, MRSA has now emergedveislespread cause of community infections. Comityam
community-associated MRSA (CA-MRSA) can spreaddigphmong healthy individuals. Outbreaks of CA-MRSA
infections have been reported worldwide.[6]

The frequency of MRSA infections continues to graw hospital-associated settings, and more receily,
community settings globally. The increase in thedance of infections due @ aureus is partially a consequence
of advances in patient care and also of the patiie@bility to adapt to a changing environmentettibn due t&.
aureus imposes a high and increasing burden on health esources. A growing concern is the emergence of
MRSA infections in patients with no apparent risictbrs.[7]The growing problem in the Indian scemasi that
MRSA prevalence has increased from 12% in 19920@3®%6 in 1999.[13] MRSA in tonsils may serve as a
potential source for the spread of these organiemsther body sites as well to other individualsJ8RSA is
prevalent in many hospitals and often reflectsdificulties in hospitals and the health servicagslly, in terms

of the control and prevention of healthcare-assedimfection.[14Multidrug-resistant bacteria, such as MRSA, are
endemic in healthcare settings in the United Statesmany other countries of the world. The pravederate of
MRSA was found to be 29.1% in our study, whichnisaccordance with investigators from India (32.§%8)] and
Nepal (26.14%)[16]. On the contrary, some studiggehreported alarmingly high incidence of MRSA atien.
The epidemiology of MRSA over different parts oflia is not uniform. Reports from a Delhi hospithbwed a
prevalence rate of 51.6% in 2001, whereas it wasrted as 38.44% in the same hospital in 2008. [27]

Early detection of MRSA and formulation of effeaiantibiotic policy in tertiary care hospitals i paramount
importance from the epidemiological point. The prasstudy has been carried out with an aim to krlogv
prevalence and antibiotic sensitivity pattern Sdiphylococcus aureus and MRSA (both Community acquired-
MRSA and Hospital acquired MRSA) from the clinisaimples isolates, in order to utilize the informatobtained
and formulate antibiotic policy and appropriatetcohmeasures.

EXPERIMENTAL SECTION

Collection of sample
Thirty samples were collected from Dr. B. Lal Ctial Laboratory, Jaipur susceptible for MRSA infenti

I solation and characterization of the organisms
All the samples were subjected to microbiologigalgsis and were cultured on Mannitol Salt Agar &l Agar
and then incubate at 37°C overnight. Further miclolgical characterization was established.

Detection of multiple drug resistance (MDR pattern)

Antimicrobial susceptibility testing of isolates svdone by the reference agar diffusion method, aidviHinton
agar (Hi Media Laboratory-Mumbai, India.)as desetibby the National Committee for Clinical Laborgtor
Standards (NCCLS) andLSlI guidelines.[2,3,22MRSA were identified using seventeen different laiotic disks
as Amoxiclave (30 mcg), Ampicillin (10 mcg), Carlehin (100 mcg), Cefixime (5 mcg), CeftriaxomeQ3ncg),
Cefuroxime (30 mcg), Cephalexin (10 mcg), Cephataxi30 mcg), Amikacin (30 mcg), Ciprofloxacin (5 ghc
Cotrimoxazole (25 mcg), Doxycycline (30 mcg), Lotogfcin (10 mcg), Netilmicin (30 mcg), Norfloxac{i0
mcg) and Ofloxacin (5 mcg). The susceptibility iregtresults were interpreted according to the renemdation of
CLSL.[3,22]

RESULTSAND DISCUSSION

Staphylococcus aureus is one of the major resistant pathogens. Founthermucous membranes and the human
skin of around a third of the population, it is rexhely adaptable to antibiotic pressure. MethitilNas then the
antibiotic of choice, but has since been replacgdXacillin due to significant kidney toxicity. Thistudy was
undertaken to genotype clinical MRSA isolates ai#d from hospitals in different parts of India.e€dmundred and
eighty-six isolates were collected and charactdriby phenotypic and genotypic methods using pubtish
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protocols. [21].ife-threatening sepsis, endocarditis, and ostedtitisyeaused by MRSA have also been reported.[7]
Surveillance for MRSA and eradication of the carstate reduces the rate of MRSA SSI.[24] The aabr
remained uncontrolled despite rigid infection cohtneasures. Subsequent emphasis on hand waskiegpvice
education and provision of weekly review of the MR&olonization rates have failed to eliminate thrgamism
from the unit.[29]

In the present study 30 samples Séphylococcus aureus were collected from Dr. B. Lal Clinical Laboratory
Jaipur. Out of 30 samples 24 were CA-MRSA (commuaitquires) and 6 were HA-MRSA (Hospital acquired).
Isolation, identification & characterization of thknical isolates were performed. All the samplee preserved in
mannitol salt agar slants.

Fig 1: Total number of MRSA and Staphylococcus aureusisolatesisolated from clinical samples
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Fig 2: Total number of CA-MRSA, HA-M RSA and Staphylococcus aureusisolates from various samples

During the study period, 30 samples that were aealyout of them samples were urine (14), inanirsat@b (6),
semen (4), ear swabs (3), corneal swab (2) andce¢iswabs (1) among them 12 were found to be tateavith
MRSA isolates respectively. (Fig 1) There were #.(12) incidences of MRSA in all samples collectEdom
which 80% were CA-MRSA and 20% were HA-MRSA. (Fig). Similar distribution of MRSA was encountered
in a study involving clinical isolates of SA maximunfections find in urine sample 39% or as foll®ws 17%,
Inanimate environment 17%, Semen 11%, Ear 6%, Byeea 6% and Cervical infection 4%. MRSA isolaited
patients in tertiary care institutions in theseethCCanadian provinces usually is acquired pricadmission.[6] A
study conduct reported common genetic markers ezkiatnong 117 CA-MRSA isolates from the United State
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France, Switzerland, Australia, New Zealand, andéfa Samoa by performing polymerase chain reaétio@4
virulence factors and the methicilline resistanetetminant. Within each continent, the genetic gemknd of CA-
MRSA strains did not correspond to that of the ftasjacquired MRSA.[8] The prevalence rate of MR8As
found to be 40 % in our study, which is in accomamwith investigators from India (32.8%)[18hd Nepal
(26.14%)[16].0On the contrary, some studies have reported algtyinigh incidence of MRSA infection. The
epidemiology of MRSA over different parts of Indig not uniform. Reports from a Delhi hospital showe
prevalence rate of 51.6% in 2001, whereas it wpsrted as 38.44% in the same hospital in 2008 .f2¥ther
study from north India has reported an incidencegarable to our study.[28Community-acquired methicillin-
resistant Staphylococcus aureus (MRSA) infectiores ot commonly recognized in healthy patients atith
predisposing risk. In our population, the majodfycommunity-acquired MRSA infections occurred ieyously
healthy individuals without characteristics sugiyesbf MRSA transmission.[28] On the other hand Meitlin
resistanStaphylococcus aureus (MRSA) is now a major cause of adult bacteraemlareports ofSaphylococcus
aureus bacteraemia to the Health Protection Agency wa@yaed from 1990 to 2001. There were 376 cases of
MRSA bacteraemia in children <15 years over thiteti The proportion ditaphylococcus aureus bacteraemia due
to MRSA increased steadily from 0.9% in 1990 to 1BP&2000. The proportion was higher in infants. MRS
bacteraemia is now a serious problem in childreBrigland and Wales. More data on the risk factoraéquisition
and spread of MRSA in children are required.[15]

Fig 3: Total number of Hemolytic and Non-hemolytic MRSA isolated from various samples

All the samples were cultured in Blood agar me@ligyiannitol salt agar media. Multiple Drug ResistdMDR)
pattern of the isolates were identified on varigusups of antibiotics as Methicillin, Cephalospogirothers. Now

in all the MRSA incidences 67.0% were Hemolytic &3®8P6 were non hemolytic.(Figure 3) whereas a study
indicates that Coagulase-negative staphylococcN&aare recognized as the a etiological agentshafrgortant
range of infectionsin humans. Most developed atemthave reported an increase in CoNS infections i
hospitalized patients that are resistant to méticind other antibiotics.[18]

During MDR analysis isolates were found to be MR&#Athe basis of resistance to third generatiorbintits as
Cefixime, Ceftriaxon, Cefuroxime, Cephadroxil, Cefixime and Ceftazidime. MDR pattern of the isclatere
evaluated using seventeen antibiotics of Cephatasphlithicillin group to confirm the presence of RBA. The
clinical isolates revealed maximum resistance top#itin  (82.35%) followed by Ciprofloxacin (708%6), Co-
trimoxazole (58.82), Cefixime (52.94), DoxycydinPefloxacin (41.17%), Ofloxacin (35.29%) Norfloka
(29.41%), Cefuroxime/ Cephadroxil/ Amoxiclave/ Caglin/ Cephalexin/ Amikacin/ Netilmicin (17.64%)if 4)
Whereas Clinical strain of methicillin-resistanta@iylococcus aureus (MRSA) with reduced suscejptibib
vancomycin (MIC = 8 mg/L). The strain was isolatiedm a surgical wound infection which was refragtoo
vancomycin therapy. The MRSA strain (Mu50), whiclsaisolated from the purulent discharge at thenater
incision site and from the debridement sample, aacancomycin MIC of 8 mg/L by the broth microditui
method. The exact mechanism of the organism's eglisigsceptibility to vancomycin remains to be deieed but
it may be due to an intrinsic mechanism of augneeetl-wall synthesis.[10] In a study at Aligarimdia, it was
shown that 35.1% ofS aureus and 22.5% of coagulates-negative staphylococaahtess were resistant to
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methicillin. Highest percentage of MRSA (35.5%) viasnd in pus specimens=151). In case of both methicillin-
resistant as well as methicillin-sensiti8@phyl ococcal isolates, zero resistance was found to vanconig¢iBut,
methicillin resistance is uncommon in community4gicgd primary pyodermas in Mumbai.[23] In major gwrn
districts of Tamilnadu, out of 906 strains ®faureus isolated from clinical samples, 250 (31.1%) werenfd to be
methicillin resistant. However, all strains of étal and carrier subjects were sensitive to van@m25]
Researchers in other part of the globe also obdeihat many of these MRSA isolates were becomingianug
resistant and were susceptible only to glycopepaidighiotics such as vancomycin. Low level resiseapven to
vancomycin was emerging.[1] A study from Maharastias reported that more than 90% isolates fronthSou
Maharashtra have been found resistant to penicéhmpicillin, erythromycin, gentamicin, and tobrasiny whereas
only 39.1% were resistant to methicillin.[12] Siaiilfindings have been reported from other studgesvell.[11]
Multidrug resistance among MRSA strains was highan those that were sensitive to methicillin. Gffxacin
was proposed to be an alternate therapy for MR $&cfion.[26]

Fig 4: Histogram indicating the Resistance index of theclinically isolated MRSA under study conduct
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CONCLUSION

There is a progressive increase in MRSA positivaitlyd multi-drug resistance in strains of Staphyletoc
Theoretically, vancomycin is still the drug of cbeifor MRSA infections. The major reservoir of meilin
resistant staphylococci in hospitals is coloniz&#étted inpatients and colonized hospital workérse field
practitioners should be judicious enough in terfngse of antimicrobials so that the growing problefrantibiotic
resistance of organism isolated does not reackieh & public health concern in this part of IndVdle recommend
that frequent monitoring of susceptibility patteofsMRSA and the formulation of a definite antitipolicy may
be helpful in decreasing the incidence of MRSA dtifen. The dissemination of this information wilelp the
treating clinicians for the primary care level pigjsns. Since resistance to multiple antibiotics among MRSA
isolates is very common, there is a possibilityeafensive outbreaks, which may be difficult to cohtEarly
detection of MRSA and formulation of effective dntitic policy in tertiary care hospitals is of paraunt
importance from the epidemiological point. We hdpeundertake the study in community perspectivebéo
acquainted with the actual prevalence and patteMRSA colonization and ascertain the extent ofitienace at a
larger level so that the information can be dissatad down the path, even to primary care healttkeve right at
the grass root level before it becomes a publidtthgaoblem.
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