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Abstract: 
Introduction:  
Staphylococcus aureus produces a wide range of infections from soft skin infections to fatal septicemia. The prevalence of 
Methicillin resistant Staphylococcus aureus (MRSA) has increased drastically in Indian wards, of many which areresistant to 
antibiotic treatment.  
Aim:  
To study the prevalence rates and antibiogram pattern of MRSA from various clinical samples in a tertiary care Centre. 
Materials and Methods:  
A total of 434 various clinical samples received in Microbiology Laboratory, Tertiary care Centre, Chennai was included in 
study during the period from October 2016 to December 2016. A total 120 Staphylococcus aureus isolated, were identified by 
standard biochemical methods. Antibiotic susceptibility testing was performed by Kirby Bauer Disc Diffusion method. 
Methicillin resistance was detected by using cefoxitin (30µg) disc diffusion method as per CLSI guidelines 2016. 
Result:  
In our study120 (27.6%) of S.aureus was isolated from various clinical samples, out of which 23.3% were MRSA. MRSA was 
predominantlyisolated from pus samples. The resistance rate of MRSA isolates  to antibiotics were 100% penicillin, 63% 
cotrimoxazole, 57.8% ciprofloxacin, 52.6% Erythromycin, 42.1% Clindamycin, 31.5% gentamycin and tetracycline, 21.05% 
amikacin, 3% Linezolid. All strains were sensitive to teicoplanin. 
Conclusion:  
Isolation of MRSA patients and carriers in the hospitals, regular surveillance, and monitoring of antibiotic susceptibility 
pattern of the hospital and community of that region regularly and formulation of antibiotic policy may help in reducing the 
treatment failures. 

Key words:MRSA, MSSA, vancomycin, linezolid, S.aureus 

INTRODUCTION: 
Methicillin-resistant Staphylococcus aureus (MRSA) is 
associated continuously   with significant morbidity and 
mortality1.It is most common cause of bacteremia, 
respiratory and skin infections.2 Transmission of methicillin 
resistance to Staphylococcus aureus in hospital and 
community settings and growing prevalence of these 
strains,presents a significant clinical challenge to the 
management of serious infections worldwide.  
In India, MRSA is the predominant pathogen causing skin 
and soft tissue infections. MRSA is especially troublesome 
in hospitals and nursing homes where patients with open 
wounds, invasive devices and weakened immune systems 
are at a great risk of nosocomial infection (hospital 
acquired infection) than the general public.  
The prevalence of MRSA worldwide is increasing ranging 
from 23.3 % to 81%. MRSA is endemic in India. The 
incidenceof MRSA varies according to the region, 25% in 
western part of India3 to 50% in South India4.Community 
acquired MRSA (CA-MRSA) has been increasingly 
reported from India5. 
To determine the prevalence and antibiotic susceptibility of 
methicillin resistant Staphylococcus aureus (MRSA)from 
various clinical samples. 

MATERIALS AND METHODS: 
A total of 434 various clinical samples like pus, sputum, 
urine and blood received in microbiology laboratory in a 
tertiary care centre, Chennai,during the period from 
October 2016 to December 2016was included in the study. 
Thespecimens were cultured on blood agar and 
MacConkey agar plates and incubated aerobically at 37°C 
for 48 hours. The culture positive for S.aureus was included 
for the study.The isolates were identified using standard 
tests like catalase, slide and tube coagulase, and growth on 
Mannitol salt agar.6 Antibiotic sensitivity testing was 
performed by Kirby–Bauer disc diffusion method for the 
following antibiotics: amikacin (30 μg), ciprofloxacin (5 
μg), clindamycin(2 μg), cotrimoxazole (1.25/23.75 μg), 
gentamicin (10 μg), erythromycin (15 μg),, penicillin (10 
units), Tetracycline (30μg) Linezolid (30 μ)and Teicoplanin 
(30 μg).  Results were interpreted according to the criteria 
of CLSI2016.7 

Detection of methicillin resistant Staphylococcus 
aureus:  
Detection of methicillin resistant Staphylococcus aureus 
was done by cefoxitin disc diffusion method. A lawn 
culture of the test isolate of 0.5 Mac Farland turbidity was 
done in Muller Hinton agar plate, cefoxitin disc (30µg) was 
placed on it and incubated overnight at 35◦C.   A zone of 
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inhibition of ≤21mm were considered as methicillin 
resistant Staphylococcus aureus.7 

 

RESULT: 
Out of total 434 samples 120(27.6%) were Staphylococcus 
aureus. MRSA were isolated from 28 (23.3%) out of 120 
strains. MRSA strains were predominantly from pus 
samples (63.15%), urine(21.05%), blood (5.26%), and 
sputum (5.26%) Figure1.  Comparison of resistance pattern 
of MRSA and MSSA were shown in figure 2. MRSA 
isolates shows high level of resistance to many antibiotics 
compared to MSSA.MRSA is highly susceptible to 
linezolid and Teicoplanin. All strains susceptible to 
Teicoplanin.  
 

 
Figure 1 

 

 
Figure 2 

CIP-Ciprofloxacin,P-Penicillin, COT- cotrimoxazole, LZ-
Linezolid, GEN-Gentamicin, CD-Clindamycin, AK-
Amikacin, E-Erythromycin, TE-Tetracycline, Tei-

Teicoplanin. 
 

DISCUSSION: 
S.aureus is versatile pathogen causing a variety of 
infections ranging from mild skininfections to fatal 
septicemia worldwide.8there are various factors which 
contributed to the virulence factors and drug resistance, by 
which the organism has ability to establish and cause 
recurrent infections. MRSA has increased drastically since 
its establishment from 1961.  In our study Prevalence of 
MRSA was 23.3% in concordance with Trivedi et al study9. 

The MRSA prevalence in India was found to be 42% in 
2008 and 40% in 2009 in a multihospital based study10 by 
Indian network for surveillance of Antimicrobial 
Resistance (INSAR) group.In this study MRSA was 
predominantly isolated from pus sample(67%) which is in 
accordance with other studies9, 10, 11 followed by urine 
(21.05%), blood (5.26%) and sputum (5.26%) sample. 
The incidence of MRSA varies worldwide from 2.3 to 81 
%. Hence knowledge of resistance pattern of isolates is 
important clinicallyand epidemiologically. Antimicrobial 
resistance patterns results are of great concern due to these 
predominant bacterial isolates which are highly resistant to 
commonly available antimicrobial agents.12 

High level of resistance was seen in cotrimoxazole (63%), 
ciprofloxacin (57.8), in concordance with other studies13, 14, 

15 Erythromycin (52.6%), clindamycin (42.6%), 
Gentamycin (31.5%), tetracycline (31.5%), amikacin 
(21.05) and linezolid (15.7%). MSSA strains were less 
resistant to antibiotics compared to MRSA isolates, 
cotrimoxazole (38%), ciprofloxacin (23.8%), Erythromycin 
(16.6%), clindamycin (9.5%), Gentamycin (31.5%), 
tetracycline (4.8%), amikacin (4.8%) and linezolid (2.3%). 
Limitations of the study: As vancomycin disc diffusion 
misclassifies the intermediate susceptible strains as 
sensitive. Hence we have not included vancomycin. MIC is 
the method recommended for vancomycin sensitivity for 
Staphylococcus aureus by CLSI guidelines 2016.7 
 

CONCLUSION: 
MRSA is a versatile, well equipped pathogen with the 
potential to evolve and adapt to its host as well as to the 
treatments developed to control its invasive damage. 
Clearly, new therapies are needed in the ongoing struggle. 
MRSA shows great variation in different regions from time 
to time based on its usage factor. Hence isolation of MRSA 
patients, constant monitoring of the antibiotic susceptibility 
pattern and regulating the antibiotic policy will be needful 
in controlling the spread of resistance isolates.   
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