
DOI: 10.14260/jemds/2014/2481 

ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 17/Apr 28, 2014          Page 4595 
 

PREVALENCE AND RESISTANCE PATTERN OF METHICILLIN RESISTANT 
STAPHYLOCOCCUS AUREUS IN A TERTIARY CARE HOSPITAL IN CENTRAL 
INDIA 
Shubhangi Buchunde1 
 

HOW TO CITE THIS ARTICLE:  
Shubhangi Buchunde. “Prevalence and Resistance Pattern of Methicillin Resistant Staphylococcus Aureus in a 
Tertiary Care Hospital in Central India”. Journal of Evolution of Medical and Dental Sciences 2014; Vol. 3,  
Issue 17, April 28; Page: 4595-4600, DOI: 10.14260/jemds/2014/2481 

 

ABSTRACT: Methicillin resistant Staphylococcus aureus (MRSA) strains emerged soon after the 

introduction of methicillin into clinical practice. In addition to being a nosocomial pathogen, MRSA 

has become a community pathogen. This study reports the prevalence and antibiotic susceptibility 

pattern of MRSA in tertiary care hospital in central India. MATERIAL AND METHODS: A total of 1042 

clinical specimens were collected and strains identified using conventional microbiological methods. 

Subsequently the antibiotic sensitivity test was performed for the confirmed MRSA isolates using 

cefoxitin disc diffusion method. RESULTS: Out of 109 strains of S. aureus isolated, 70(64.22%) were 

found to be methicillin resistant. Amongst all MRSA, 65(92.85%) were resistant to penicillin, oxacillin 

and gentamicin, 40(57.14%) were resistant to erythromycin, 3(4.28%) clindamycin resistant, 

54(77.14%) tobramycin and 60(85.71%) amikacin resistant. However, all the MRSA strains were 

sensitive to vancomycin. CONCLUSION: The determination of prevalence and antibiotic sensitivity 

pattern of MRSA will help the treating clinicians effectively and preventing irrational use of 

antibiotics. 
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INTRODUCTION: Staphylococcus aureus is one of the most important pathogenic species among the 

genus Staphylococci.1 It has overcome most of the therapeutic agents that have been developed in the 

recent years and hence the antimicrobial chemotherapy for this species has always been empirical.2 

The most notable example of this phenomenon was the emergence of methicillin resistant 

Staphylococcus aureus (MRSA), which was reported just one year after the launch of methicillin.3 

Methicillin resistance is mediated by PBP-2a, a penicillin binding protein encoded by the mecA gene 

that permits the organism to grow and divide in the presence of methicillin and other beta-lactam 

antibiotics. The mecA gene is located on a mobile genetic element called staphylococcal chromosome 

cassette (SCCmec).4 

Since its first report in 1961,5 the strain has been progressively causing increased mortality, 

morbidity, and health care costs with skin and soft tissue infections, ventilator-associated pneumonia, 

catheter associated bacteremia, and many other infections in hospitals and communities. First 

detected in hospitals, methicillin resistance is now increasingly recognized in the community.6 Health 

care associated MRSA is a major cause of nosocomial infections worldwide, with significant 

attributable morbidity and mortality in addition to profound healthcare costs.7 The prolonged 

hospital stay, indiscriminate use of antibiotics, lack of awareness, receipt of antibiotics before coming 

to the hospital etc. are the possible predisposing factors of MRSA emergence.1  

Methicillin resistant S.aureus (MRSA) is now endemic in India. The incidence of MRSA varies 

from 25 per cent in western part of India8 to 50 per cent in South India.9 Community acquired MRSA 
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(CAMRSA) has been increasingly reported from India.10 Hence, the determination of prevalence and 

antibiotic sensitivity pattern of MRSA will help the treating clinicians effectively and preventing 

irrational use of antibiotics. 

 

MATERIAL AND METHODS:  

Isolation and Identification of Staphylococci from Clinical Specimens: Confirmation of the 

strains was done using standard microbiological procedures like catalase, slide and tube coagulase, 

and growth on Mannitol salt agar etc.11 . S.aureus ATCC 25923 (mecA negative) and ATCC 43300 

(mecA positive) were used for the quality control of all the tests.  

 

Antibiotic Susceptibility Testing It was performed by Kirby–Bauer disc diffusion method for the 

following antibiotics procured from Hi-Media Laboratories Pvt. Ltd. according to Clinical and 

Laboratory Standards Institute (CLSI) guidelines12: Penicillin 10U, Oxacillin 1ug, Ampicillin 10ug, 

Tetracyclin 30ug, Amikacin 30ug, Erythromycin 15ug, Trimethoprim/sulphamethoxazole 

1.25ug/23.75ug, Ciprofloxacin 5ug, Tobramycin 10ug, Netilin 30ug, Chloramphenicol 30ug, Linezolid 

30ug, Rifampicin 5ug, Norfloxacin10ug, Nitrofurantoin 300ug, Clindamycin 2ug, Gentamicin 10ug. 

Inoculum was prepared by making a direct saline suspension of isolated colonies selected from an 

18-to 24-h blood agar plate.  

Turbidity of the suspension was adjusted to achieve a turbidity equivalent to a 0.5 McFarland 

standard and five discs were applied on a 100mm Mueller Hinton agar plate as per CLSI guidelines.13 

S. aureus ATCC 25923 was used as the quality control strain for disc diffusion. After 24 hours of 

incubation at 35 °C, zone sizes were interpreted according to CLSI guidelines. Minimum inhibitory 

concentration of Vancomycin was determined. MIC interpretive Criteria (ug/ml) Sensitive <2, 

Intermediate 4-8, Resistant >/=16 according to CLSI guidelines.12 

All the confirmed S. aureus strains were subsequently tested for methicillin resistance based 

on Kirby-Bauer disk diffusion method using cefoxitin discs (30μg). The isolates were considered 

methicillin resistant if the zone of inhibition was 21 mm or less.12 

 

RESULTS: The prevalence of MRSA was significantly different among various clinical specimens (p 

<0.001) and was found that 35.7% of these isolates were from throat swabs, followed by pus (33.6%) 

and 9.1% from wound swabs followed by rest of the samples. (Table 1) 

Out of 109 S.aureus, 70 were MRSA and the remaining strains 39 were considered as 

methicillin sensitive S.aureus (MSSA). Amongst all MRSA, 65(92.85%) were resistant to penicillin, 

oxacillin and gentamicin, 40(57.14%) were resistant to erythromycin, 3(4.28%) clindamycin 

resistant, 54 (77.14%) tobramycin resistant, 60(85.71%) amikacin resistant whereas all strains were 

sensitive to ciprofloxacin, tetracyclin, linezolid and vancomycin. (Table 2) 

 

DISCUSSION: MRSA is a major nosocomial pathogen causing significant morbidity and mortality.14 

The important reservoirs of MRSA in hospitals/institutions are infected or colonized patients and 

transient hand carriage on the hands of health care workers is the predominant mode for patient-to-

patient transmission.15 In this study, the prevalence of MRSA was 6.71% while, other studies such as 

in Lalitha et al 198816 has showed prevalence rate as 6.9%, and Chawla et al17 as 10.7% in 2008. As 

high as 35.7% of MRSA strains were obtained from throat swabs and 33.6% of strains were obtained 
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from pus among clinical isolates. High isolation of MRSA in throat swab may suggest their 

colonization as in case of carriers. A study done by Ringberg H et al18 reported 33% MRSA in throat 

samples, they have concluded that throat is an important reservoir for MRSA and that samples taken 

from the throat should be included in screening patients for MRSA.  

Similarly Dominik Mertz et al19 stated that colonization of the throat but not of the nares may 

be selectively colonized and escape routine screening programs. Unrecognized carriers may spred 

MRSA and render infection control programs futile. The addition of the throat cultures significantly 

increased the sensitivity of screening by 25.7%. Overall, 37.1% of subjects had nasal carriage and 

12.8% were solely throat carriers. Similar observation was made by Mehta, who in his study on 

control of MRSA in a tertiary care center, had reported an isolation rate of 33% from pus and wound 

swabs.20 However, Qureshi from Pakistan reported a high isolation rate of up to 83% MRSA from 

pus.3 

Among 70 MRSA isolates, 65(92.85%) were resistant to penicillin, oxacillin and gentamicin, 

40(57.14%) were resistant to erythromycin, 3(4.28%) clindamycin resistant, 54(77.14%) 

tobramycin resistant and 60(85.71%) amikacin resistant. 

Although MRSA from clinical specimens showed higher susceptibility to individual antibiotics 

when compared with others, we obtained high percentage of multidrug resistant MRSA from these 

specimens. Majumder from Assam had reported 23.2% of the MRSA isolated from clinical specimens 

to be multidrug resistant.21  

Anupurba from Uttarpradesh had reported a higher percentage of multidrug resistant 

MRSA.22 In this study, all MRSA strains were sensitive to ciprofloxacin, tetracyclin, linezolid and 

vancomycin. Vancomycin continues to be the drug of choice for treating most MRSA infections caused 

by multi-drug resistant strains. But reports of emergence of low level Vancomycin has also been 

reported in MRSA strains.23 

 De-escalation of vancomycin to β-lactams should be encouraged in all cases of MSSA. With 

MRSA isolates being widespread, it is imperative that treating physicians de-escalate to β-lactams 

once the culture sensitivity results reveal a MSSA isolate. Preservation of glycopeptides and linezolid 

for use only in MRSA cases should be encouraged.24 

To conclude, MRSA remains a major threat to health care modalities and the most effective 

way to prevent therapeutic crisis due to MRSA infection is to do continuous surveillance of the 

resistance profiles of Staphylococcus aureus isolates to formulate antibiotic policies and effective 

infection control program. 

 

REFERENCES: 

1. K Rajaduraipandi, KR Mani, K Panneerselvam, M Mani, M Bhaskar, P Manikandan. Prevalence 

and antimicrobial susceptibility pattern of methicillin resistant Staphylococcus aureus: A 

multicentre study. Indian J Med Microbiol 2006;24: 34-38 

2. Jun IS, Tomoko F, Katsutoshi S, Hisami K, Haruo N, Akihiko K, et al. Prevalence of erythromycin, 

tetracycline, and aminglycoside-resistance genes in methicillin-resistant Staphylococcus aureus 

in hospitals in Tokyo and Kumamoto. Jpn J Infect Dis 2004; 57: 75-7. 

3. Qureshi AH, Rafi S, Qureshi SM, Ali AM. The current susceptibility patterns of methicillin 

resistant Staphylococcus aureus to conventional anti Staphylococcus antimicrobials at 

Rawalpindi. Pak J Med Sci 2004; 20: 361-4. 

http://www.ijmm.org/searchresult.asp?search=&author=K+Rajaduraipandi&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmm.org/searchresult.asp?search=&author=KR+Mani&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmm.org/searchresult.asp?search=&author=K+Panneerselvam&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmm.org/searchresult.asp?search=&author=M+Mani&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmm.org/searchresult.asp?search=&author=M+Bhaskar&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijmm.org/searchresult.asp?search=&author=P+Manikandan&journal=Y&but_search=Search&entries=10&pg=1&s=0


DOI: 10.14260/jemds/2014/2481 

ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 17/Apr 28, 2014          Page 4598 
 

4. Anderson. Epidemiology of methicillin-resistant Staphylococcus aureus infection in 

adults.http://www.uptodate.com/contents/epidemiology-of-methicillin-resistant-

staphylococcus-aureus-infection-in-adults/contributors?utdPopup=true 

5. Jevons MP. “Celbenin”-resistant staphylococci. Br Med J 1961, 1:124–25. 

6. Chambers HF. The changing epidemiology of Staphylococcus aureus? Emerg Infect Dis 2001, 

7:178–82. 

7. Barrett FF, Mc Gehee RF, Finland M. Methicillin Resistant Staphylococcus aureus at Boston City 

Hospital. N Engl J Med. 1968; 279: 441-448. 

8. Patel AK, Patel KK, Patel KR, Shah S, Dileep P. Time trends 2. in the epidemiology of microbial 

infections at a tertiary care center in west India over last 5 years. J Assoc Physicians India 2010; 

58 (Suppl): 37-40. 

9. Gopalakrishnan R, Sureshkumar D. Changing trends in antimicrobial susceptibility and hospital 

acquired infections over an 8 year period in a tertiary care hospital in relation to introduction 

of an infection control programme. J Assoc Physicians India 2010; 58 (Suppl): 25-31. 

10. D’Souza N, Rodrigues C, Mehta A. Molecular characterization of Methicillin-resistant 

Staphylococcus aureus with emergence of epidemic clones of sequence type (ST) 22 and ST 772 

in Mumbai, India. J Clin Microbiol 2010; 48: 1806-11. 

11. Koneman’s Color Atlas and Textbook of Diagnostic Microbiology, 6th edition. 2006. CW 

Washington, Jr., SD Allen, WM Janda, EW Koneman, GW Procop, PC Schreckenberger, GL 

Woods(eds). Lippincott Williams & Wilkins. 

12. Clinical and Laboratory Standards Institute (2008). Performance standards for antimicrobial 

susceptibility testing; Eighteenth Informational supplement. CLSI document M100-S23. 

13. Clinical and Laboratory Standards Institute (2013). Performance standards for antimicrobial 

susceptibility testing; Eighteenth Informational supplement. CLSI document M100-S18. 

14. Sachdev D, Amladi S, Nataraj G, Baveja S, Kharkar V, Maharajan S, et al. An Outbreak of 

Methicillin-resistant Staphylococus aureus (MRSA) infection in dermatology indoor patients. 

Indian J Dermatol Venereol Leprol 2003; 69: 377- 80. 

15. McDonald M. The epidemiology of methicillin resistant Staphylococcus aureus: Surgical 

relevance 20 years on . Aust N Z J Surg 1997;67: 682-5. 

16. Mohanasoundaram & MK Lalitha. Comparison of phenotypic versus genotypic methods in the 

detection of methicillin resistance in Staphylococcus aureus. Indian J Med Res 127, January 

2008, pp 78-84. 

17. Rajesh Chawla M.2008. Epidemiology, etiology and diagnosis of hospital acquired pneumonia 

and ventilator associated pneumonia in Asian countries. American Journal of Clinical infection 

volume 36, issue 4, pages S93-S100. 

18. Ringberg H, Catherine Peterson A, Walder N, Hugo Johanson PJ. The throat: an important site 

for MRSA colonization. Scand J Infect Dis.2006;38 (10):888-93. 

19. Dominik Mertz, Reno Frei, Barbara Jaussi, Andreaz Teitz, Cheistine Stebler, Ursula Fluckiger, 

Andreas F. Widmer. Throat Swabs Are Necessary to Reliably Detect Carriers of Staphylococcus 

aureus. Oxford Journals>Medicine>Clinical Infectious Diseases>Volume 45, Issue 4>Pp.475-477 

20. Mehta AP, Rodrigues C, Sheth K, Jani S, Hakimiyan A, Fazalbhoy N. Control of methicillin 

resistant Staphylococcus aureus in a tertiary care Centre-A five-year study. J Med Microbiol 

1998;16: 31-4. 



DOI: 10.14260/jemds/2014/2481 

ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 17/Apr 28, 2014          Page 4599 
 

21. Majumder D, Bordoloi JN, Phukan AC, Mahanta J. Antimicrobial susceptibility pattern among 

methicillin resistant Staphylococcus isolates in Assam. Indian J Med Microbiol 2001; 19:138-40. 

22. Anupurba S, Sen MR, Nath G, Sharma BM, Gulati AK, Mohapatra TM. Prevalence of methicillin 

resistant Staphylococcus aureus in a Tertiary care Referral Hospital in Eastern Uttar Pradesh. 

Indian J Med Microbiol 2003; 21: 49-51. 

23. Assadullah S, Kakru D K, Thoker M A, Bhat F A, Hussain N, Shah A .Emergence of low level 

vancomycin resistance in MRSA. Indian J Med Microbiol 2003; 21(3) 196-198. 

24. Methicillin resistant Staphylococcus aureus (MRSA) in India: Prevalence & susceptibility 

pattern. Indian J Med Res 137, February 2013, pp 363-369. 

 

Samples Number Percentage 

Throat swab 25 35.7 

Pus 24 33.6 

Blood 7 10.1 

Wound swab 6 9.1 

Urine 5 7.1 

Conjunctival swab 3 4.2 

Table 1: Distribution of samples among MRSA isolates (n=70) 

 

Antibiotic Resistance Percentage 

Cefoxitin 70 100 

Penicilin 70 100 

Oxacillin 70 100 

Ciprofloxacin 0 0 

Erythromycin 40 57.14 

Clindamycin 3 4.28 

Linezolid 0 0 

Tetracyclin 0 0 

Tobramycin 54 77.14 

Amikacin 60 85.71 

Gentamicin 70 100 

Co-trimoxazole 10 14.28 

Norfloxacin 12 17.14 

Nitrofurantoin 10 14.28 

Vancomycin 0 0 

Ampicillin 15 21.42 

Netilin 20 28.57 

Chloramphenicol 9 12.85 

Rifampicin 10 14.28 

Table 2: Antibiotic resistance profile in MRSA isolates (n=70) 
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