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ABSTRACT

Methicillin-resistant Saphylococcus aureus (MRSA) causing nosocomial infection posed a serious therapeutic
challenge. We report the prevalence, antibiotic susceptibility pattern and MIC value of vancomycin of MRSA
isolates from Doon valley hospitals, Uttarakhand. Clinical specimens were collected from different hospitals were
subjected to MRSA screening using conventional microbiological methods. Subsequently the antibiotic sensitivity
test was performed for the confirmed MRSA isolates and interpreted as per standard guidelines. The isolates were
then checked for minimum inhibitory concentration (MIC) of vancomycin through broth macrodilution method. All
MRSA strains were found to be multi-drug resistant including six isolates (15.7%) which showed resistance against
vancomycin (VRSA) apart from resistant to other antibiotics. MIC detection of vancomycin further revealed six
strains (15.8%) showed a high level of resistance (>32 ug /ml). Regular surveillance of hospital acquired infection
excessive use of antimicrobial agents and monitoring of antibiotic susceptibility pattern is required to reduce the
prevalence of MRSA.
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INTRODUCTION

Methicillin-resistantSaphyl ococcus aureus (MRSA) is one of the most important human pathsgesponsible for

a wide spectrum of infectionsncluding skin and soft tissue infectiongneumonia, bacteraemia, surgical site
infections(SSI), and catheter related infections MIRSA first described in 1961 [2].Subsequently manel more
incidents were reported worldwide [3].In recent ngeeBIRSA has emerged as one of the commonest cduse o
hospital acquired infection and continues to renaaran important factor [4]. Transmission of isegabf epidemic
MRSA has traditionally been associated with ho$géaeilities [5]. A great deal of virulence fromishorganism
occurs through cross-infection by spread from patie patient in hospitals and other institutioeattings. These
Infected and colonized residents may also servpotential sources for the spread of MRSA in longrteare
facilities. Thus infected and colonized patients in hospitals ntedilae dissemination of these isolates and hospital
staff assists further transmission [6]. In contrétalthy individuals have a small risk of contiiagtan invasive
infection caused bys. aureus, but they can be carriers of the organism [7]. Thelgmged hospital stay,
indiscriminate use of antibiotics, lack of awareneseceipt of antibiotics before coming to theital etc. are the
possible predisposing factors of MRSA emergencel[Bg infections caused by MRSA are difficult to tre@anly a

few antimicrobial agents are available for treattr&frsuch infections and none of these possesses adtributes.
These infections has overcome most of the therapagents that have been developed in the recems yad also
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increased the use of glycopeptide vancomycin [Bf @levelopment of resistance to multiple antib#od control
of disease transmission by MRSA isolates in holgdammunities have been recognized as the magileciges as
the bacterial population that expresses the resistphenotype varies according to the environmestatitions
[10] .Therefore, the knowledge of prevalence of 34Rand their current antimicrobial profile becomezessary in
the selection of appropriate empirical treatmerthese infectionsln this study,we determined the prevalende,
vitro susceptibility pattern to various antimicrobial atgeto record the current status of responsenamonly used
anti Staphylococcus antibiotics and MIC of vancomycin through macrobrafilution method of isolated MRSA
strains from different clinical screening sample®oon valley hospitals.

MATERIALSAND METHODS

Sample processing and bacterial identification:

The study conducted on 300 inpatients of variousphtials of Doon Valley, North India during the meti2010-
2011.S aureus strains were isolated from nasal specimens and dguallected from these patients after 48 h of
admission to different wards such as general waud) ward, and dialysis war&pecimens were inoculated onto
mannitol salt agar (MSA), a selective medium fae tholation ofS. aureu and incubated at 8 for 48 hours.
Mannitol fermenting colonies (i.e. those that wgelow or gold) were selected from the MSA and suliured on
nutrient agar (NA) and colonies on NA were subjedi® Gram’s staining, catalase test and coaguleste The
Gram positive, catalase positive and coagulasdipessolates were considered @isaureus. Oxacillin screen agar
is used for the detection of methicillin resistairc&aphylococci as recommended by the NCCLS, 2001]. The
colonies were transferred to saline to producespexsion that matches the turbidity of a 0.5 Mddrat standard.
This suspension was inoculated on the oxacillinr agaeen plate Test plates which were incubatednigiet at
35°C and then examined.

Antibiotic susceptibility testing:

All the identified isolates of MRSA were undertaki@nvitro antibiotic susceptibility test by usingirky-Bauer’s
disc diffusion method [12]The bacterial suspension were prepared by inoagldtie organism into 5ml peptone
water and incubated at %7 for 16-20 hrs. The turbidity of the broth wasusdgd equivalent to 0.5 McFarland
standard (10CFU/mI). 100ul of broth culture was then spreadtwe surface of Mueller - Hinton agar. The dists o
different antibiotics (Hi-media) were placed on thaface of inoculated plates, which were thenliated for
overnight at 3%C. Plates were observed for zone of inhibition amehsured in terms of inhibition zone diameter
(1zD) in mm. The antibiotics used were ampicillin (L0mcg/diszprofloxacin (5mcg/disc)cefazolin(30mcg/disc),
clindamycin (10mcg/disc), tetracycline (30mcg/disgentamycin (10mcg/disc), erythromycin (10mcg/disc
chloramphenico(30mcg/disc) Jinezolid (30mcg/disc) and vancomycin (30mcg/dis. aureus ATCC 25923 was
used as a quality control strain.

Determination of minimum inhibitory concentration (MI1C):

In view of the fact that VISA are detected only Hilution-based susceptibility test methods [13] M&E
vancomycin for all the 38 strains was determinedtldye dilution method (macrobroth dilution) [14]twofold
dilutions of vancomycin were prepared in Muelldmtdn broth (HiMedia, Mumbai) ranging from 0.25-1p8
/mL. To each tube 1mL of actively growing suspensié MRSA was added, the inoculum was preparedséd
the concentration of MRSA to 10 1¢° colony forming units (CFU)/mL using McFarland sdand and the results
recorded were after 24 hours of incubation at 35°C.

RESULTS

Of the 300 clinical samples studiesl,aureus was isolated from 111 samples (37%). Out of thekk Sl aureus
isolates, 38 (34.2%) were methicillin resistant (8K through Oxacillin screen agar test. Demogragdhi@nalysis

of data shows 25 (38%) and 13 (29%) of MRSA iedavere from male and female respectively. MRates
showed a high level of resistance to all antimiatsbin general. All strain were resistant to acifi and
cefazolin. High resistance was noted for gentamy@2%), tetracycline (81.5%), erythromycin (73.7%n)d
ciprofloxacin (61.5%). The isolates showed moderasistance to chloramphenicol (44.7%) and linez(3il.6%)
and low rates of resistance to vancomycin (15.7B@tailed description is given in table-l. A highvéd of
resistance (>321g /ml) was noted in 6 (15.8%) isolates and level resistance (<gg /ml) in 1 (2.6%) by tube
dilution method for MIC of vancomycin indicated ifable-ll. Thus six strains are vancomycin resistant
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Staphylococcus aureus (VRSA) which is also shown by disc diffusion meth@bme VRSA strains were sensitive
to linezoid and other cases to chloramphenicoshasvn in table IlI.

Tablel. Antibiotic susceptibility pattern of MRSA isolates (n=38).

Antibiotic Disc content| No. of resistant isolates % Res
Ampicillin 10mcg/dis 38/3¢ 10C
Ciprofloxacin 5mcg/disc 23/38 60.5
Cefazolin 30mcg/disc 38/38 100
Tetracycline 30mcg/disc 31/38 81.5
Gentamycin 10mcg/disc 35/38 92
Erythromycin 10mcg/disc 28/38 73.7
Vancomycin 30mcg/disc 06/38 15.7
Linezolid 30mcg/disc 12/38 31.6
Chloramphenicol|  3@hcg/disc 17/38 44.7
Clindamycin 10mcg/disc 20/38 52.6

Tablell. Distribution of vancomycin M| C valuesamong MRSA isolates (n=38)

MIC value of vancomycing@/mL) | Number| Percent (%
128 2 5.2
64 3 7.¢
32 1 2.€
16 0 0.0

8 0 0.0

4 1 2.6

2 5 13.1

1 9 23.€
0.5 6 15.7
0.25 11 28.9
Total 38 100

Tablelll. Resistance pattern of vancomycin resistant staphylococcal isolates to commonly tested antimicrobial agents as deter mined by
disc diffusion method

Strain no. ntibiotic MIC for VAN (ug /mL)
AMP | CEF | CIP | TET | GEN | ERY | CHL | LEN | CLI | VAN

22 R R R S R R R S R R 128
56 R R R R R R R S R R 128
77 R R S R R R R S R R 64
114 R R S R R R R S R R 64
208 R R S R R R R S R R 64
267 R R S R R R S S R R 32

Abbreviations: AMP, ampicillin;; CHL, chloramphenicol; CIP, ciprofloxacin; CLI, clindamycin; ERY, erythromycin; GEN, gentamicin; VAN,
vancomycin; LEN Linezoid; CEF, cefazolin; TET, tetracycline; R, resistant; S, sensitive.

DISCUSSION

MRSA is a major nosocomial pathogen causing sigaifi morbidity and mortality15]. S. aureus is one such
pathogen that has shown tendency to develop aesisto a number of antimicrobials and MRSA is sueh group
that has been a matter of concern since late 1%i0sceptibility test profile revealed a high lewélresistance
amongst theS. aureus to most of the commonly used antimicrobials. Theettlgpment of antibiotic resistance in
developing countries like ours seems to be veryhmatated to the irrational antibiotic usage dueitsoeasy

availability at the drug store without prescriptianjudicious use in hospitals and uncontrolled irsagriculture,
animal husbandry and fisheries .

In the present study, all strains were resistanicillin and cefazolin. The high level of resiste to ampicillin,
tetracycline, erythromycin and ciprofloxacin canditributed to the fact these antibiotics are feggly used in the
treatment of common infections. A higher rate afidamycin resistance in endemic isolates is disegpipg as this
drug has a very good efficacy in MRSA SSTI [16]isTimay be due to the increased use of antibiotics.

Some strains also showed resistance against vartomich is an alarming state. Vancomycin is catisethe
main antimicrobial agent available to treat infent with these MRSA. But widespread use of vancamtgctreat
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infections caused by MRSA and other gram-positiwect had lead to the emergence of vancomycin ersisiS
aureus (VRSA). In the present study, VRSA showed resistato a wide range of antimicrobial agents which
include ampicillin, cefazolin, ciprofloxacin, clilmmycin, erythromycin, gentamycin, tetracycline amadcomycin.
However, it was susceptible to linezolid and chigphenicol as determined byKirby-Bauer’s disc diffusion
method (Table 2). Linezolid and quinupristin/dalfopristimere recently approved by the Food and Drug
Administration and are antimicrobials with activiagainst glycopeptides-resistant Gram positive oaigzanisms
such as VRSA [17]. Resistance to chloramphenicat weerage (44%). There are certain trials of usafge
chloramphenicol in multi-drug resistant gram pesiti organisms like MRSA, vancomycin-intermediate
Saphylococcus aureus (VISA), vancomycin-resistan8aphylococcus aureus (VRSA) and vancomycin-resistant
enterococcus (VRE) [18] Thus,the emergence of ymogeptide resistance is of great concern. Thdirghcase of
VRSA was reported in 2002 in USA [1Rgcently Bathaineh has reported VRSA strains frordah [20]. Ashdulla

et al have found some strains of vancomycin intermediaterreus (VISA) from India. Song et al, 2004 have also
been reported the emergence of vancomycin resiStaaireus strains from India and its neighboring countries
[21].Tiwari and sen (2006) also reported isolatcdVRSA strain from northern India. Similarly Veraftu Thati
etal (2011) isolated VRSA strain from Hydrabadthdndia.

In our study, we found six (15.7 %) strains extiilgf MIC of vancomycin higher than 32ug/mL. Thigsynbe a
pointer towards emerging high level vancomycisig&nce irS aureus. Though chloramphenicol and linezolid
can be effective if used rationally. Also patientdonized but not infected with MRSA should nottbeated with
vancomycin merely for the sake of eliminating cagg of this organism. Similar studies should beiedrout by
more and more hospitals so that appropriate memsuestaken whenever and wherever necessary.

CONCLUSION

Detection of vancomycin resistanceSnaureus isolates emphasizes strict regulation on irrati@mibiotic usages.
The increase of vancomycin resistance among MRSRexwessive use of antimicrobial agents leadsdb-kavel
glycopeptide resistance in clinical settings whpoclaim further epidemiological studies. When mdrobials
including vancomycin are considered for treatmtérére is need fdn vitro susceptibility testing of every isolate of
MRSA in the clinical laboratories and an effectiméection control policy to prevent the spread dRSA in the
healthcare facilities.
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