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Abstract 

Aim:  The aim of this study is to report the prevalence and antibiotic susceptibility 

of methicillin resistance Staphylococcus aureus 

Rajasthan. Materials and methods: The study was conducted during

2011 to March 2012 and the bacterial isolates from various clinical samples were 

cultured as per standard protocol and all 195 isolates of 

included in the study. The antibiotic susceptibility test was performed by Kirby 

Bauer disc diffusion method as recommended by CLSI. The isolates were tested 

for methicillin resistance by oxacillin (1µg)
 
disc diffusion method. 

a period of one year study, the prevalence of MRSA was found to be 46 (23.59%). 

High resistance to penicillin, erythromycin, cephalexin, norfloxacin and 

ciprofloxacin was observed, however low resistance to antibiotics amikacin, 

clindamycin, azithromycin and, gentamycin had been observed

strains were observed to multidrug resistant (MDR). All 46 MRSA and 149 MSSA 

strain were sensitive to Vacomycin and Linezolid. 

way to prevent MRSA infections is by doing continuous surveillance of antibiotic

resistance profiles of local S. aureus isolates to formulate antibiotic policies. This 

may also help in preventing the spread of multidrug resistant strains.
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The aim of this study is to report the prevalence and antibiotic susceptibility 

 in a tertiary care hospital, Jaipur, 

The study was conducted during February 

2011 to March 2012 and the bacterial isolates from various clinical samples were 

cultured as per standard protocol and all 195 isolates of S. aureus obtained were 

dy. The antibiotic susceptibility test was performed by Kirby 

Bauer disc diffusion method as recommended by CLSI. The isolates were tested 

disc diffusion method. Results: During 

prevalence of MRSA was found to be 46 (23.59%). 

High resistance to penicillin, erythromycin, cephalexin, norfloxacin and 

ciprofloxacin was observed, however low resistance to antibiotics amikacin, 

clindamycin, azithromycin and, gentamycin had been observed. 38 (82.6%) MRSA 

strains were observed to multidrug resistant (MDR). All 46 MRSA and 149 MSSA 

strain were sensitive to Vacomycin and Linezolid. Conclusion: The most effective 

way to prevent MRSA infections is by doing continuous surveillance of antibiotic 

resistance profiles of local S. aureus isolates to formulate antibiotic policies. This 

may also help in preventing the spread of multidrug resistant strains. 
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INTRODUCTION 

Staphylococcus aureus has emerged as one 

of the most important human pathogens 

and has over the past several decades, been 

a leading cause of hospital and community- 

acquired infections. It is associated with a 

variety of clinical infections including 

septicemia, pneumonia, wound sepsis, 

septic arthritis, osteomyelitis and post-

surgical toxic shock syndrome with 

substantial rates of morbidity and 

mortality.
1 

Methicillin-resistant S. aureus (MRSA) was 

first observed in
 
1961 after methicillin was 

introduced into clinical use in 1960.
 

The 

mechanism of resistance to methicillin was 

uncovered in
 

1981. Methicillin resistance 

occurs due to the presence of the
 
altered 

penicillin-binding protein PBP2a which is 

encoded by
 
the mecA gene.  

The determination of prevalence and 

antibiotic sensitivity pattern of MRSA will 

help the treating clinicians for first line 

treatment in referral hospitals.
2
 MRSA is 

difficult to eradicate as they are multidrug 

resistant leaving glycopeptides as the drug 

of choice.
3 

The reported rate of MRSA prevalence is 

alarming. Given the ability of MRSA to 

spread from person to person, it is 

necessary to adhere to rational use of 

antibiotics and to raise awareness among 

the concerned communities.
4 

MATERIALS AND METHODS 

A total number of 195 S. aureus strains 

were isolated from different
 

clinical 

specimens such as pus, blood, sputum, 

throat swabs,
 
body fluids, urine, stool, etc., 

and were
 

identified as per conventional 

methods.
5
 The specimens were

 
collected 

from different clinical specialties of a NIMS 

hospital, Jaipur from February 2011 to 

March 2012. Antibiotic sensitivity
 
test was 

performed by Kirby Bauer disc diffusion 

method for following antibiotics: penicillin 

(10 units), oxacillin (1µg), erythromycin (15 

µg), azithromycin (µg), cephalexin (30µg), 

ciprofloxacin (5µg), gentamycin (10µg), 

amikacin (30µg), clindamycin (µg), 

vacomycin (30µg), linezolid (30µg), 

norfloxacin (30µg),  and nitrofurantoin 

(300µg) (Hi Media Mumbai). Norfloxacin 

was used only in urine and stool samples 

and nitrofurantoin was used only in urine 

samples, while erythromycin, azithromycin 
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and clindamycin were not put up in these 

samples.  

Methicillin resistance was detected by 

oxacillin (1µg)
 

disc diffusion test on 

separate Mueller Hinton Agar (MHA) (Hi 

Media, Mumbai) plate supplemented with 

4% NaCl. The antibiotic susceptibility test 

was
 

performed according to Clinical and 

Laboratory Standards Institute
 

(CLSI) 

guidelines. 

RESULTS 

The prevalence of MRSA was 46 (23.59%). 

Of 77 S. aureus
 
strains isolated from pus 

and wound swabs and 36 S. aureus isolated 

from blood cultures, 21 (27.27%) & 6 (17%) 

were
 
found to be MRSA respectively. Of 35 

urine samples 8 (22.86%), of 24 S. aureus 

strains isolated from respiratory tract 4 

(16.67%), of 7 S. aureus strains isolated 

from body fluid 3 (42.86%) and 16 strains 

isolated from stool 4 (25%) were MRSA. The 

distribution pattern of 195 S. aureus strains 

from various specimens is shown in Table 1. 

Antibiotic sensitivity pattern of all the 

isolates and comparison between MRSA 

and MSSA is shown in Table 2 and 3. 

We isolated 87 (44.62%) S. aureus strains 

from out patient department (OPD), 93 

(47.69%) from wards and 15 (7.6%) from 

intensive care unit (ICU). Of 46 MRSA, 24 

(52.17%) MRSA strains were isolated from 

wards and 9 (19.57%) strains from ICU. 13 

(28.26%) MRSA were isolated from OPD. Of 

149 MSSA, 74 (49.66%) were isolated from 

OPD, 69 (46.31%) from wards and 6 (4.03%) 

from ICU. 

All 46 MRSA strains were resistant to 

penicillin. Resistance to erythromycin, 

azithromycin, cephalexin, ciprofloxacin, 

gentamycin, amikacin and clindamycin was 

26 (76.47%), 13 (38.24%), 29 (63.04%), 32 

(69.57%), 19 (41.3%), 11 (23.91%), and 9 

(26.47%), respectively. All 46 MRSA and 149 

MSSA strain were sensitive to Vacomycin 

and Linezolid. All MRSA strains isolated 

from urine and stool samples were resistant 

to norfloxacin. 

38 (82.6%) MRSA strains were observed to 

be resistant to >3 drug other than penicillin 

and were considered as multidrug resistant 

(MDR). 2 MRSA strains were resistant to 8 

antibiotics, 2 to seven antibiotics, 6 to 6 

antibiotics, 12 to 5 antibiotics, 9 to 4 

antibiotics, 7 to three, 6 to two and1 to one 

antibiotic (excluding penicillin). All MRSA 
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strains were found to be sensitive to 

vancomycin and linezolid. 

DISCUSSION 

The prevalence rate of MRSA was found to 

be 23.59% in the present study which is in 

accordance with other studies 23%, 23.6%, 

26.14% and 29.1%.
6,7,8,9

 On the contrary 

other studies have reported alarmingly high 

incidence of MRSA prevalence in various 

parts of country ranging from 40.6% to 

54.85% to 69.1%.
10, 11, 12

 The variation may 

be due to different detection methods, 

efficacy of infection control practices and 

antibiotic usage that vary from hospital to 

hospital. 

MRSA strains were more resistant to all 

antibiotics than MSSA strains except for 

vancomycin and linezolid. MRSA strains are 

often multidrug resistance. In our study the 

prevalence of MDR strains among MRSA 

was found to be quite high (82.6%). In 

various other reports from other part of 

countries, such strains has ranged from 22% 

to 63.6%, TO 73%.
13, 2, 14

 In studies from 

Nepal, MDR MRSA was reported to be 

40.1%, to72.1%.
4, 15 

Our study shows high resistance to 

penicillin, erythromycin, cephlexin, 

norfloxacin, ciprofloxacin. Similar resistance 

has also been reported by other studies.
4, 1, 

14, 9 
However, low resistance to antibiotics 

amikacin, clindamycin, azithromycin and, 

gentamycin had been observed which is in 

accordance with other studies.
9,16

 Thus, our 

study reports that antibiotics such as 

amikacin, clindamycin, azithromycin and 

gentamycin can be promising if 

susceptibility testing is done, reserving 

vancomycin for life threatening infection. 

The marked difference between 

antibiogram of MRSA and MSSA isolates 

calls for routine testing of methicillin 

resistance. The most effective way to 

prevent MRSA infections is by doing 

continuous surveillance of antibiotic 

resistance profiles of local S. aureus isolates 

to formulate antibiotic policies and 

effective infection control practices. 
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Table 1 

Distribution pattern of S. aureus and MRSA from different clinical samples 

Site Total No. of  

S. aureus 

MRSA 

No. %age 

Pus 77 21 27.27 

Blood 36 6 16.67 

Urine 35 8 22.86 

Respiratory Tract 24 4 16.67 

Stool 16 4 25 

Body Fluid 7 3 42.86 

Total No.  195 46 23.59 

 

Table 2 

Antibiogram of Staphylococcus aureus strains 

Antibiotic S. aureus 

Total No. Sensitive %age 

Penicillin G 195 35 17.95 

Oxacillin 195 149 76.41 

Erythromycin 144 62 43.06 

Azithromycin 144 107 74.31 

Cephalexin 195 117 60 
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Ciprofloxacin 195 114 58.46 

Gentamycin 195 168 86.15 

Amikacin 195 179 91.79 

Clindamycin 144 130 90.28 

Norfloxacin 51 13 25.49 

Nitrofurantoin 35 33 94.29 

Amoxyclav 195 134 68.72 

Linezolid 195 195 100 

Vancomycin 195 195 100 

 

 

Table 3 

Resistance of MRSA and MSSA strains to individual antimicrobial agents 

Antibiotic MRSA MSSA 

Total No. Resistance %age Total No. Resistance %age 

Penicillin G 46 46 100 149 114 76.51 

Oxacillin 46 46 100 149 0 0 

Erythromycin 34 26 76.47 110 56 50.9 

Azithromycin 34 13 38.24 110 24 21.82 

Cephalexin 46 29 63.04 149 59 39.6 
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Ciprofloxacin 46 32 69.57 149 49 32.89 

Gentamycin 46 19 41.3 149 8 5.37 

Amikacin 46 11 23.91 149 5 3.35 

Clindamycin 34 9 26.47 110 5 4.55 

Norfloxacin 12 12 100 39 26 66.67 

Nitrofurantoin 8 0 0 27 2 7.41 

Amoxyclav 46 25 45.65 149 36 24.16 

Linezolid 46 0 0 149 0 0 

Vancomycin 46 0 0 149 0 0 
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