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ABSTRACT: 
 Health care associated infections are the main reason for the higher morbidity and mortality rate and the management 
of all these conditions has been critically compromised by the appearance and rapid spread of antimicrobial resistance 
among the organisms floating in the hospital. Methicillin resistant Staphylococcus aureus (MRSA) infections have become 
a major problem worldwide. The problem is not restricted to developed countries. The present study investigated the 

prevalence rate of MRSA strain in tribal district Gadchiroli. Fifty-three of 72 isolates of Staphylococcus spp. were 

identified as coagulase positive S. aureus. All these isolates were further tested against 12 locally available antibiotics to 
determine antibiotic susceptibility patterns. The current study revealed a high prevalence rate of methicillin resistant S. 
aureus strains in tribal district Gadchiroli. It emphasizing the compulsion for local or country-based investigations to 
characterize and monitor MRSA and to develop strategies that will accelerate MRSA management and control. In our 
study, Vancomycin, Amikacin, Chloramphenicol and Gentamycin were found to be the most effective antibiotics against 
the S. aureus isolates among the routinely used antibiotics in this region. 
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INTRODUCTION: 

 Over the past decades, there has been rise in 

percentage antibiotic resistant pathogens and 

strains in different type of infection. The bacterial 

had well controlled after the discovery of penicillin 

in 1940 until Staphylococcus aureus stared 

producing enzyme beta-lactamase, which destroy 

the penicillin beta-lactam core ring1, 2. To counter 

the penicillin resistance there was development of 

methicillin drug (semi-synthetic penicillin). Infection 

of S. aureus was well control by methicillin 

antibiotic in that period3. However, within 2 year, 

the first methicillin-resistant S. aureus (MRSA) 

strains were identified4, followed by a report on the 

first MRSA outbreak in 19635. Since then, MRSA 

has become the recorded as prevalent pathogen 

causing hospital infection throughout the world, 

and MRSA incidence is still increasing in many 

countries6,7. Methicillin resistant Staphylococcus 

aureus (MRSA) emerged in the 1980s as a major 

clinical and epidemiologic problem in hospitals. 

Presently, hospitals of all sizes are facing the MRSA 

problem. Recommendations for the management or 

control of the spread of MRSA have been made 

available8,9. Nasal carriage of S. aureus or MRSA has 

been suggested as risk factor for the developments 

of infections. 

Treatment results with vancomycin, the gold 

standard antibiotic against MRSA, is less than ideal 

in view of suboptimal efficacy, lack of an oral 

formulation, increased toxicity, and higher costs 

compared to beta-lactam antibiotics. Reports of 

vancomycin intermediately susceptible S. aureus 

(VISA), first isolated in Japan in 199710, and 

vancomycin-resistant S. aureus (VRSA) caused 

widespread alarm among physicians as it was feared 

that we are entering in pre-antibiotic era again. 

MRSA evolves to VRSA by acquiring the plasmid-

borne vanA gene from vancomycin resistant 

Enterococci (VRE). Both VRSA and VISA represent 

evolutionary steps taken by S. aureus to adapt to 

the nosocomial milieu of increased glycopeptide use. 

Although nosocomial infection are significantly 

important for morbidity and mortality both in 

developed and developing countries.  

Vidarbha region of Maharashtra state is a central 

part of our country including tribal district 

Gadchiroli. Limited reports were available on 

development of methicillin and vancomycin 

resistant Staphylococcus aureus form this part of 

India. The purpose of present study is to determine 

the prevalence rate of methicillin resistant S. aureus 

in Gadchiroli district of Vidarbha region. 

 

METHOD AND MATERIAL: 
 

2.1 Sample collection and S.aureus 

identification 

 From Government district hospitals, Gadchiroli 

the total 100 clinical samples were collected from 

different source and 72 samples were positive for S. 

aureus. The quality control and rejection criterion of 
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the specimen was followed11. The S. aureus isolates 

were identified on the basis of morphological 

characteristics, microscopic examination of stained 

preparation and various biochemical tests such as 

catalase reaction, coagulase production (slide test 

and tube test), voges-proskauer (VP). 

 

2.2 Antimicrobial susceptibility testing 

 In vitro antimicrobial susceptibility tests were 

performed on Mueller-Hinton agar by two methods: 

The disk diffusion method as described by the 

Clinical and Laboratory Standards Institute (CLSI) 

standards by using antimicrobial agents Methicillin 

(MET), Vancomycin (V), Amikacin (AK ), Tetracyclin 

(TE) Erythromycin (E ), Gentamycin (GN ), 

Oxacillin(OX), Chloramphenicol(C), Penicillin (P), 

Tobramycin (TB), Norfloxacin (NX), Nitrofurantoin 

(NF). MIC determination for oxacillin and 

vancomycin were done by E-test method as per CLSI 

standards12. 

 

3. RESULT & DISCUSSION 

3.1 Specimen analysis 

From Government district hospitals, Gadchiroli the 

total 100 clinical samples were collected from 

different source and 72 samples were positive for S. 

aureus. Out of these 53 clinical samples were 

positive for coagulase test (Table 1). Out of total, 30 

(56.60 %) and 23 (43.40 %) of Staphylococcus 

aureus isolates were isolated from males and 

females, respectively.  

 

Overall resistant patterns of S. aureus  

A total of 53 viable strains of coagulase positive S. 

aureus from Gadchiroli region were tested for 

antimicrobial susceptibility by disc diffusion. The 

antibiotic susceptibility test by disc diffusion was 

done on each isolate by using 12 antibiotics; 

Oxacillin (OX), Amikacin (AK), Tetracycline (TE), 

Erythromycin (E), Gentamycin (GN), Methicillin 

(MET), Chloramphenicol (C), Penicillin (P), 

Tobramycin (TB), Norfloxacin (NX), Nitrofurantoin 

(NF) and Vancomycin (V). 

The overall resistance pattern of each antibiotic 

tested was as follows; oxacillin 32 (60.37%), 

Amikacin 12 (22.64%), Tetracycline 22 (41.51%), 

Erythromycin 38(71.70%), Gentamycin 20 (37.74%), 

Methicillin 32 (60.38%), Chloramphenicol 11 

(20.75%), Penicillin 43 (81.31%), Tobramycin 27 

(50.94%), Norfloxacin 25 (47.16 %), Nitrofurantoin 

27 (50.94%) and Vancomycin 09 (16.98 %) (Table 2) 

[Figure 2]. Most of the tested antibiotics had shown 

higher resistance towards MRSA strains except 

amikacin and chloramphenicol. So, these two 

antibiotics are good choice for the treatment of 

Staphylococcus aureus infection. 

MRSA is recognized as a problem worldwide. It has 

appeared as a major hospital pathogen in various 

hospitals in Europe and America in 80’s and 

continued to be so in 90’s. The prevalence of MRSA 

has widely diverse from hospital to hospital in 

various countries. S. aureus infections acquired 

about 40%, in large US hospitals are methicillin-

resistant. . In many American and European 

hospitals, the percentage of MRSA has ranged from 

29% to 35% of all clinical isolates13. In India 

prevalence of MRSA in hospitals varies considerably 

from one region to another and among hospitals but 

the data on the prevalence of MRSA strains in most 

of the region especially tribal region in Indian are 

limited.  In several Indian hospitals prevalence of 

MRSA varies from 22% to 68%, as per current 

Indian Network for Surveillance of Antimicrobial 

Resistance (INSAR) group’s report 201314. 

Prevalence of MRSA has increased rapidly since 

1993 at tertiary care centre from 12% in 1992 to 

80.89% in 1999. The MRSA isolates showed 

resistance to several other therapeutic drugs. 

Incidence of MRSA was as low as 6.9% in 1988 in 

India and reached to 24% & 32.8% in Vellore & 

Lucknow reported in 199415,16. Overall prevalence 

remained in the same range in Mumbai, Delhi & 

Bangalore in 1996 and Rohtak 17 & Manglore18 in 

1999. However, the situation appeared to be more 

alarming in Tata hospital in Mumbai19 where, it 

reached to 87% in 1995 and tapered to 64% in 

1996. In 2001 Vidhani et. al. found 51.6% MRSA 

prevalence in New Delhi 20. The INSAR group21, 

India reported MRSA prevalence was 42% in 2008 

and 40 % in 2009. According to Khan, et. al., study 

prevalence of MRSA 32% in 201122. In current study 

the incidence rate of methicillin resistance among 

53 coagulase positive S. aureus isolates on disc 

diffusion was found 60.37% which is higher than 

the previous study. 

 

CONCLUSION: 

The current study revealed a high prevalence rate of 

methicillin resistant S. aureus strains in tribal 

district Gadchiroli., It emphasizing the compulsion 

for local or country-based investigations to 

characterize and monitor MRSA and to develop 
strategies that will accelerate MRSA management 

and control. In our study, Vancomycin, Amikacin, 

Chloramphenicol and Gentamycin were found to be 

the most effective antibiotics against the S. aureus 
isolates among the routinely used antibiotics in this 

region. It might be a good choice for the treatment of 
methicillin resistant S. aureus infections. The 

increasing trend of antimicrobial resistance was 
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observed in present study. Further molecular 

studies are required to identify resistance-conferring 

genes. 
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Table 1: Coagulase positive & negative with number of samples of S. aureus in Gadchiroli 

Sample CoPSA CoNSA Total 

Pus 26 04 30 

Sputum 08 06 14 

Burned Wound 19 09 28 

Total 53 19 72 
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Table 2: Over all distribution of antimicrobial susceptibility of S. aureus on disc diffusion in 

Gadchiroli (Total No. 53)) 

Sr. No. Name of Antibiotic 
Resistant Sensitive 

No. % No. % 

1.  Vancomycin (V) 09 16.98 44 83.02 

2.  Oxacillin (Ox) 32 60.37 21 39.62 

3.  Amikacin (Ak) 12 22.64 41 77.36 

4.  Tetracycline (Te) 22 41.51 31 58.49 

5.  Erythromycin (E) 38 71.70 15 28.30 

6.  Gentamycin (GN) 20 37.74 33 62.26 

7.  Methicillin (MET) 32 60.38 21 39.62 

8.  Chloramphenicol (C) 11 20.75 42 79.24 

9.  Penicillin (P) 43 81.13 10 18.87 

10.  Tobramycin (TB) 27 50.94 26 49.06 

11.  Norfloxacin (NX) 25 47.16 28 52.83 

12.  Nitrofurantoin (NF) 27 50.94 26 49.06 

 
Figure 3 Overall distribution of antimicrobial susceptibility of S. aureus on disc diffusion in 

Gadchiroli 
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