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ABSTRACT 

Objectives: Staphylococcus aureus were initially described in 1961 and emerged in the last decade as one of the most important nosocomial 
pathogens. The current study was undertaken to provide data for empirical selection of appropriate antibiotics for the treatment of diseases caused 
by S. aureus.  

Methods: Various clinical samples like pus, urine, stool, sputum, blood and other body fluids of patients were selected for study from June 2012 to 
June 2013. Staphylococcus aureus were identified by various biochemical tests and antimicrobial susceptibility testing of the isolates were 
performed by Kirby Bauer disc diffusion method. Detection of the MRSA was done by Oxacillin disc diffusion method. 

Results: A total of 137 isolates of S. aureus were obtained over duration of 12 months. These included isolates from the sample of pus, urine, 
sputum, body fluids. Out of 137 S. aureus strains isolated, 62 (45.3%) were identified as MRSA and 75 (54.7%) were identified as MSSA based on 
oxacillin disk diffusion method. Anti-biograms revealed the high level of resistance among MRSA isolates when compared to MSSA isolates The most 
effective agent against MRSA isolates was linezolid (96.8%sensitive), followed by tetracycline (90.9%) and piperacillin/tazobactam (80.6%). 

Conclusion: The prevalence of MRSA in our hospital was high. Therefore to reduce the incidence of infections due to MRSA, we suggest 
implementation of the strict antibiotic policy guidelines and continuous monitoring of antibiotic susceptibility patterns of such pathogens. 
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INTRODUCTION  

Staphylococcus aureus was first described by Sir Alexander Ogston in 
1882. This centuries-old pathogen still causes significant morbidity 
and mortality despite huge advances in medical care. Indeed, 
infections due to S. aureus continue to grow in number and 
complexity as a consequence, ironically, of advances in patient care 
and of its ability to adapt to a changing environment [1, 2]. 

Methicillin resistant Staphylococcus aureus (MRSA) strains emerged 
after the introduction of methicillin into the clinical practice [3]. 
Methicillin resistant Staphylococcus aureus (MRSA) strains were 
initially described in 1961 and emerged in the last decade as one of 
the most important nosocomial pathogens. Infected and colonized 
patients provide the primary reservoir and transmission is mainly 
through hospital staff [4].  

The risk factors which contribute to MRSA are excessive antibiotic 
usage, prolonged hospitalization, intravascular catheterization and 
hospitalisation in an intensive care unit. With the increased 
incidence of MRSA, the effectiveness of penicillin and cephalosporins 
is questioned. In fact many strains of MRSA exhibit resistance to 
beta-lactams and aminoglycosides [4]. The worst feature of MRSA 
has been simultaneous drug resistance to many of the antibiotics, 
chronic carrier stage among health care workers and greater 
resistance of the strains [5]. The current study was undertaken to 
provide data for empirical selection of appropriate antibiotics for 
the treatment of diseases caused by S. aureus.  

MATERIALS AND METHODS 

Source of data 

The study was conducted in the Department of Microbiology, Shri B. 
M Patil Medical College Hospital, Bijapur. S. aureus isolated from all 
the clinical samples that came to the microbiology department 
formed the material for study. 

Ethical clearance and consent 

The study was conducted after obtaining the ethical clearance from 
institutional ethical committee. 

Method of collection of data: (including sampling procedure)  

Various clinical samples like pus, urine, stool, sputum, blood and 
other body fluids of patients attending Shri B M Patil Medical College 
and Hospital were selected for study for a period of one year from 
June 2012 to June 2013. 

Statistical analysis 

Data was analyzed by  

1) Diagrammatic representation 

2) Proper statistical tests like chi square test etc. 

Inclusion criterion 

Samples which yielded S. aureus were included in the study.  

Exclusion criterion 

Samples which did not yield S. aureus were excluded from the study. 

Specimens were screened by preliminary Gram's stain and then 
inoculated on 10% sheep blood agar and MacConkey's agar. S. 
aureus was identified by conventional techniques [6]. Antimicrobial 
susceptibility testing of the isolates was performed by Kirby Bauer 
disc diffusion method using following discs. penicillin-G (10 unit); 
cloxacillin (30µg); cephalexin (30µg); cefuroxime(30 µg); 
tetracycline (30µg);erythromycin (15µg); gentamycin (10µg); 
ciprofloxacin (5µg); pefloxacin (5µg); Cefoperazone/salbactan(75 
µg/30 µg) pepercillin/tazobactam(100µg/10 µg); amoxicillin/ 
clavulanic acid (20 µg/10 µg); azithromycin(15µg); linezolid (15µg). 
Finally, the data were recorded and analyzed at the completion of 
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the study as per recommendations of the CLSI [7]. S. aureus ATCC 
29213 were used as the reference strain for the standardization of 
antibiotic susceptibility testing. Detection of the MRSA were done by 
Oxacillin disc diffusion method [8,9] All the confirmed S. aureus 
strains were subsequently tested for methicillin resistance based on 
Kirby-Bauer disk diffusion method using oxacillin discs (1μg). The 
isolates will be considered methicillin resistant if the zone of 
inhibition was 10 mm or less. 

RESULTS 

A total of 137 isolates of S. aureus were obtained over duration of 12 
months. These included isolates from the sample of pus, urine, 
sputum, body fluids (table 1).  
 

Table 1: Distribution of S. aureus isolates in various clinical 
specimens 

Sample Total S. aureus MRSA MSSA 
Pus 103 49 54 
Urine 15 6 9 
Ear swab 9 3 6 
Sputum 6 1 5 
Others 4 3 1 
Total 137 62 75 

 Out of 137 S. aureus strains isolated, 62 (45.3%) were identified as 
MRSA and 75 (54.7%) were identified as MSSA based on oxacillin 
disk diffusion method. Eighty five (62.1%) were isolated from male 
patients and 52 (37.9%) from female patients. Out of total 137 
patients, infection was nosocomialy-acquired in 103 (75.2%) 
patients and 34 (25.8%) were community-acquired. Of all samples 
with S. aureus, majority 67 (48.9%) were obtained from surgery 
department, followed by 21 (15.3%) from ENT department (table 2)  
 

Table 2: Distribution of S. aureus isolates in various clinical 
departments 

Department No. of S. aureus isolates Percentage  
Surgery  67 48.9 
ENT 21 15.3 
Medicine  12 8.76 
OBG 11 8.03 
Orthopedic 10 7.3 
SVD 9 6.57 
Others  7 5.11 
Total  137 100 

 Anti-biograms of S. aureus (MRSA and MSSA) isolates to 14 anti-
microbial agents including linezolid, cephalosporins, 
aminoglycosides, and fluoroquinolones are presented in (table 3). 
the table revealed high level of resistance among MRSA isolates 
when compared to MSSA isolates The most effective agent against 
MRSA isolates was linezolid (968sensitive), followed by tetracycline 
(90.%) and piperacillin/tazobactam (80.6%). 
 

Table 3: Antibiotic susceptibility pattern of S. aureus isolates 

Antibiotics  Sensitivity in  
MRSA MSSA  

Penicillin-G  00 9.33 
Cloxacillin 58.1 36.7 
Cephalexin 46.8 94.7 
Cefuroxime  59.7 88 
Tetracycline  90.9 90.7 
Eythromycin  51.6 60 
Gentamycin  75.5 78.7 
Ciprofloxacin 25.8 21.3 
Pefloxacin  37.1 25.3 
Azithromycin  53.2 65.3 
Cefoperazone/salbactan 72.6  98.77.4 
Pepercillin/tazobactam 80.6 94.7 
Amoxicillin/clavulanic  27.4 46.7 
Linezolid  96.8 100 

DISCUSSION 

With the discovery of penicillin in 1940 the incidence of bacterial 
infection decreased worldwide until S. aureus began producing an 
enzyme, beta-lactamase, that destroys penicillin. Increasing 
resistance to penicillin has led to the development of semi-synthetic 
groups of penicillin such as methicillin, that are resistant to many 
genetic variations of the beta-lactamase enzyme. For years, infection 
by S. aureus was controlled using methicillin and its analogues. 
However, in 1961 the first strain of MRSA was isolated. Since then, 
MRSA has been found worldwide [10, 11].  

In this study, the prevalence of MRSA was more among elderly 
people, it was not statistically significant (P>0.05). This is because 
the elderly people constitute the large proportion of our hospital 
populations and reduced immunity in these people to fight against 
infection in general. Similar results were seen in the study 
conducted by Madani [12] and Buzaid et al. [11] who reported that 
MRSA affected all age groups.  

Some investigators have reported no significant correlation with 
gender in MRSA infection, in Southern India, it was found more 
frequently in male patients [13,14]. Our study observed that the 
prevalence of MRSA as a whole did not vary significantly by gender 
but were more frequent among male patients, but it was statistically 
not significant (P value>0.05) Similarly Buzaid et al. [11], and 
Charlebois et al. [15], observed no differences and the prevalence 
rates among S. aureus from females and males. These authors have 
reported that gender was not identified to be a risk factor for the 
acquisition or colonization of MRSA. 

In our study, 45 % of the total isolates tested were methicillin-
resistant, as defined by resistance to oxacillin. This is comparable to 
other studies conducted across India and other parts of the 
world.[3,11,16-18]. Contrary to this results, low prevalence of MRSA 
(10-12%) were reported in Nepal [19]and Trinidad and Tobago [20] 
Indian Network for Surveillance of Antimicrobial Resistance (INSAR) 
group’s report, the prevalence of MRSA varies from 22% to 68% in 
Indian hospitals [21]. These studies stress the need to monitor the 
prevalence of MRSA continuously in a given population, because it 
can vary from region to region [19].  

In the present study, majority of the isolates were from pus sample 
(75.2%) which was consistent with suppurative nature of 
Staphylococcal infections and from the surgery department (48%). 
Similar findings were reported by Simor et al., [22], Akpaka et 
al.,[20]. The reasons the higher proportion of MRSA cases among 
surgical patients may be related to the poor environmental cleaning, 
operation theatre surveillance and infection control measures of 
hospitals in Indian setup and also because of high usage of 
antibiotics as noted by Swanston et al. [23].  

The present study revealed the high level of resistance among MRSA 
isolates when compared to MSSA isolates. Many of the isolates were 
resistant to commonly used antistaphylococcal agents. The most 
effective agent against MRSA isolates was linezolid (96.8% 
sensitive), followed by tetracycline (90.9%) and piperacillin/ 
tazobactam (80.6%), and these agents might be used to treat MRSA 
infections if isolates are shown to be susceptible. Among above 
agents that might be considered for treatment of MRSA infections, 
linezolid should be considered as the reserve drug and used with 
caution. Resistance to quinolones i,e. ciprofloxacin (74.2%) and 
pefloxacin (62.9%) were high in this study. This is comparable to the 
study done by Sanjana et al. [16]. and Saikia et al.[24] in Nepal and 
Assam respectively. Resistance to cephalexin (54%) was also much 
higher in this study. This is consistent with to the study carried out 
by Sanjana et al. [16], and Kumari et al. [25], who reported the 
similar resistant rate to cephalexin. 

CONCLUSION 

The current study was the first to report on the prevalence of MRSA 
in the tertiary hospital in this part of India. This study showed that 
the prevalence of MRSA in our hospital was high. Therefore to 
reduce the incidence of infections due to MRSA, we suggest 
implementation of the strict antibiotic policy guidelines and 
continuous monitoring of antibiotic susceptibility patterns of such 
pathogens. 
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