Asian J. Adv. Basic Sci.: 2015, 4(1), 89-92
ISSN (Print): 2454 – 7492
ISSN (Online): 2347 – 4114
www.ajabs.org

Methicillin Resistant Staphylococcus Aureus and Their Antibiotic Resistance Pattern Among Clinical Samples in a Tertiary Care Hospital in
Rural South India
Savitha P.1*, Swetha K.2 and Beena P. M.3
1

Department of Microbiology, Sri Devaraj Urs Medical College, Kolar, Karnataka, INDIA
2
Department of Microbiology, Sakra Hospitals Bangalore, INDIA
3
Department of Microbiology, Sri Devaraj Urs Medical College, Karnataka, INDIA
*
Correspondance: E-mail: microsavi@gmail.com
(Received 22 Aug, 2015; Accepted 20 Jan, 2016; Published 28 Jan, 2016)

ABSTRACT: Background- Methicillin Resistant Staphylococcus aureus (MRSA) is an important causative agent of
infections with multiple drug resistance. They are also one of the important organisms causing nosocomial infections.
Objective-To study the prevalence of MRSA infections among different clinical conditions, To know the antibiotic
susceptibility patterns of the isolates. Also to know the changes in the antibiotic susceptibility patterns over the years
Materials and Methods-This study was done using various clinical samples, which included Pus, Blood, Urine, Sputum and synovial fluid obtained from patients. Staphylococcus Aureus isolated from the above specimens were identified by Tube coagulase, Urease production and Mannitol fermentation test according to the Central Laboratory
Standards (CLSI) guidelines
Results-Of the isolates 318 (30.57%) were community acquired and 140 (69.43%) were hospital acquired strains.
There was a change noted in the antibiotic sensitivity pattern, for the first two years of the study we isolated organism which were more sensitive to chloramphenicol but later on the sensitivity to chloramphenicol decreased but at
the same time increase in tetracycline sensitivity was observed.
Conclusion- Staphylococcal infections especially MRSA poses a great health threat to all individuals including patients and health care workers. Hence there is a strict need for the development of antibiotic policy for each and
every clinical set up. Most of the wound infections with MRSA can be treated with local dressing rather than systemic antibiotics
Keywords: Antibiotic sensitivity; Community acquired; Hospital acquired; Methicillin resistant and Staphylococcus
aureus.

INTRODUCTION: Methicillin Resistant Staphylococcus aureus (MRSA) were first isolated in 1961 in
United Kingdom, since then they have emerged as
important causative agents of community and hospital
acquired infections. Initially they were considered to
be nosocomial pathogens, however community acquired MRSA have also emerged. Inappropriate use of
antibiotics and also prolonged hospitalisation are
among the major risk factors associated with MRSA
infections (Cookson B. et al., 1997)

for the patients. In addition MRSA strains expressing
functional ‘erm’ gene which confers resistance to
clindamycin and erythromycin. MRSA infections lead
to increased morbidity and mortality in the patients.
Since there is insufficient information about the antibiotic susceptibility patterns of MRSA isolated from
rural patients of this region (South Karnataka), this
study hopes to fill this knowledge gap, which could
guide the treating clinicians & reduce patient suffering. Here we report the prevalence of MRSA infections among different clinical conditions, the antibiotic susceptibility patterns of the isolates. We have
also analysed the changes in the antibiotic susceptibility patterns over the years and antibiotic treatment
practices at Devaraj Urs Medical College Hospital and
Research Institute serving mainly for patients coming
from rural area.

The health care associated and community acquired
MRSA are known to carry different genetic markers
resulting in distinct antibiotic sensitivity patterns.
MRSA strains are resistant to Beta lactam antibiotics
including Penicillin, cephalosporin with the exception
of newer Cephalosporins (Vidya Pai et al. 2010). They
are susceptible to Vancomycin, Linezolid and
Tiecoplanin. This pattern of resistance limits the
treatment options and also increases the treatment cost

MATERIALS AND METHODS: A prospective
observational study was done using various clinical
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samples which included Pus, Blood, Urine, Sputum
and synovial fluid obtained from patients admitted at
Sri Devaraj Urs College Hospital and Research Institute from January 2011 to December 2014.
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Staphylococcus Aureus isolated from the above specimens were identified by Tube coagulase, Urease production and Mannitol fermentation test according to
the Central Laboratory Standards (CLSI) guidelines
(Wayne et al, 2011) Among the isolates of Staphylococcus aureus, MRSA were detected by their resistance to Cefoxitin 30µg on Mueller Hinton agar by
disc diffusion method(Wayne et al, 2011). MRSA
thus identified was subjected to Tetracycline (30µg),
Ciprofloxacin
(5µg),
Erythromycin
(15µg),
Clindamycin (2µg)
Chloramphenicol
(30µg),
Amikacin (30µg), Vancomycin (30µg), Linezolid
(30µg) discs to know the pattern of susceptibility by
the disc diffusion method (Winn W Jr et al, 1997).
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Figure 2: Isolation of MRSA from different clinical samples.
Among the total number of MRSA 82.3% of them
isolated from pus samples

The patients whose samples were analysed were interviewed following an informed consent for demographic details and their clinical case sheets were utilised for other relevant information.
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RESULTS AND DISCUSSION: During the study
period between January 2011 to December 2014, 458
MRSA were isolated of which 318 (30.57%) and 140
(69.43%) were community and hospital acquired respectively.
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Figure3: Antibiotic sensitivity of the MRSA strains
in our study.
Study shows that 28.3% of the strains were sensitive
only to Chloramphenicol, 18.75% resistant to all antibiotics used for typing, 5.8% sensitive only to Tetracycline.
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Figure 1: Percentage of community acquired and
hospital acquired MRSA isolates.
Among the total number of MRSA isolated from clinical samples 69.43% were hospital acquired strains.
One reason might be that in our study most of the
MRSA were isolated in pus sample collected from
wound post-surgery or due to instrumentation or
dressing.
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Figure 4: Year wise change in the major
Antibiogram types.

90

[(Asian J. Adv. Basic Sci.: 4(1), 2015, 89-92) Methicillin Resistant Staphylococcus Aureus and Their Antibiotic Resis....]

During 2013-2014 an increase in the Tetracycline
sensitivity observed. While in 2011-2012 most of the
strains were sensitive only to Chloramphenicol.

including patients and health care workers. It can be
acquired both from the community or health care facility. It’s a global threat as the treatment options are
very limited and only a few drugs are available to treat
these infections.

The increasing prevalence of MRSA and its limited
treatment options makes MRSA a “Super bug”. In our
set up the prevalence was 62.14% which was similar
to other studies conducted in surrounding region.
Emergence of MRSA strains are alarmingly increasing
from time to time like in a Delhi based hospital, prevalence rate of MRSA was 51.6% in 2011, which was
38.44% in 2008 (Shilpa Arora et al., 2010). This particular study was also conducted to provide data to
observe any change in the percentage of prevalence or
the antibiotic resistance pattern in future.

Hence there is a strict need for the development, adoption and enforcement of appropriate infection control
policies in each and every clinical set up. Formulation
of antibiotic policy in a health care facility is also a
necessity to minimize the spread of resistance.
In our study most of the MRSA were isolated from the
pus sample. In our set up we advised the physicians
to treat the patients with local sterile dressing for the
wounds with pus discharge. Most of these patients’
wounds healed completely without any systemic antibiotics. This method should be followed for all the
cases if applicable, that is to minimize the usage of the
antibiotics were ever necessary, which will in turn
reduce the inappropriate usage of antibiotics and
spread of resistance.

Of the MRSA isolates studied 69.43% of the isolates
where hospital acquired which is similar to the other
studies conducted in south India (L. Y.M. et al., 2014).
The resistance pattern of the CA and HA MRSA are
different and hence the treatment options also differ
(Groom A. V. et al., 2001).
Most of the MRSA strains were isolated were from
pus samples followed by blood culture samples. The
increased number of isolates in pus samples may be
due to the procedures like incision and drainage,
dressings etc. which makes it more prone to harbour
HA resistance strains. The blood culture samples most
of them were from paediatric ICU.

Similar studies should be conducted for epidemiological mapping of these infections and also to know their
change of trend in the antibiotic sensitivity patterns.
REFERENCES:
1. Cookson B. (1997) Staphylococcus aureus. In:
Emmerson M, Kibbler C, Hawkey P (eds). Principles of Clinical Bacteriology. Oxford: John
Wiley, 09–30.
2. Vidya Pai, Venkatakrishna I. Rao and Sunil P Rao
(2010) Prevalence and Antimicrobial Susceptibility Pattern of Methicillin-resistant Staphylococcus
Aureus [MRSA] Isolates at a Tertiary Care Hospital in Mangalore, South India. J Lab Physicians,
2(2), 82-84.
3. Clinical and Laboratory Standards Institute (2011)
Performance standards for antimicrobial susceptibility testing; 21 informational supplement. CLSI
document M100-S21. Wayne, PA: CLSI.
4. Performance Standards for Antimicrobial Susceptibility Testing (2012) Twenty-Second Informational Supplement. Clinical and Laboratory
Standards Institute, Wayne, PA.
5. Winn W. Jr, Allen S., Janda W., Koneman E.,
Schreckenberger P., Woods G (Ed). Antibiotic
sensitivity testing. (1997) In; Koneman’s colour
Atlas and Text book of Diagnostic Microbiology.
Sixth (eds). Philadelphia; Lippincot Williams and
Wilkins;983-989.
6. Shilpa Arora, Pushpa Devi, Usha Arora, Bimla
Devi, (2010) Prevalence of methicillin-resistant
Staphylococcus aureus (MRSA) in a tertiary care
hospital in Northern India, J. Lab Physicians,
2(2), 78-81.

MRSA strains are difficult to treat as they are multi
drug resistant and have limited treatment options.
MRSA strains are resistant to Beta Lactum group of
antibiotics including cephalosporin. In our study
18.75% of the isolates were resistant to all the drugs
except for Linezolid and Vancomycin. Of the isolates
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sensitive to Chloramphenicol.
There was a change noted in the antibiotic sensitivity
pattern, for the first two years of the study we isolated
organism which were more sensitive to chloramphenicol but later on the sensitivity to chloramphenicol
decreased but at the same time increase in tetracycline
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CONCLUSION: Staphylococcal infections especially MRSA poses a great health threat to all individuals

91

[(Asian J. Adv. Basic Sci.: 4(1), 2015, 89-92) Methicillin Resistant Staphylococcus Aureus and Their Antibiotic Resis....]

7. L. Y. M. and Panicker J. (2014) prevalence and
antibiogram of methicillin resistant staphylococcus aureus isolates at a tertiary care hospital in
bangalore, south India, International journal of
current research and review, 6(17), 37-40.

8. 8. Groom A. V., Wolsey D. H., Naimi T. S.,
Smith K., Johnson S., Boxrud D. (2001). Community-Acquired Methicillin-Resistant Staphylococcus aureus in a Rural American Indian Community,
JAMA,
286(10),
1201-1205.

92

