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Abstract

Introduction: MRSA, an important pathogen causing nosocomial and community acquired infections, has posed a
serious therapeutic challenge. A faster, cost effective method detecting MRSA is of utmost necessity. Objective: This
study was done to look for the prevalence, antimicrobial sensitivity and evaluation of oxacillin E- test with chromogenic
agar and cefoxitin disk diffusion methods for rapid detection of MRSA. Methods: A total of 100 isolates of
Staphylococcus aureus isolated from clinical samples were included in the study. Antimicrobial susceptibility testing,
oxacillin E-test, chromogenic agar inoculations were done as per CLSI guidelines. Results: Out of the 100 isolates, 46%
were identified as MRSA by Cefoxitin disk diffusion method. All these isolates were detected by Chromogenic agar
within 24hrs. All MRSA strains were resistant to penicillin (100%). MRSA were found to be more multidrug resistant as
compared to MSSA. All the strains were sensitive to Vancomycin, Linezolid irrespective of their methicillin status.
Conclusion: Chromogenic agar was found to be rapid, easy, sensitive and specific method in detecting MRSA. It is ideal
to inoculate sample directly onto Chromogenic agar in clinically suspected Gram positive infections or detected as Gram
positive cocci in direct smear. The use of molecular methods for MRSA is largely restricted to reference laboratories and
is not utilised in many laboratories as a routine tool. So, rapid and accurate detection of MRSA by Chromogenic agar
helps to immediately start the antimicrobial therapy and avoid its spread.
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Introduction

Globally, Staphylococcus aureus is considered as the
most cause of nosocomial infections. It is a nonsporing
bacteria that can survive in the environment under moist
and dry conditions [1]. Methicillin resistant Staphy-
lococcus aureus is an important pathogen causing
nosocomial and community acquired infections. The
first case of MRSA was isolated way back in 1961[2].
There has been a steady rise in the number of MRSA
isolates which has evolved as a serious problem, since
the resistance to methicillin indicates resistance to all B-
lactam antibiotics [3]. MRSA strains harbor mecA gene
which encodes a modified penicillin — binding protein
(PBP2a), and they have low affinity for methicillin and
all B-lactam antibiotics [4]. MRSA are being recognized
as highly virulent and important human pathogens
causing significant morbidity and mortality in hospitals
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and community and are difficult to eradicate because of
multidrug resistance [5]. A faster, cost effective method
detecting MRSA is of utmost necessity. Approaches to
rapid detection of MRSA include rapid culture methods
and molecular techniques that can reduce the
"turnaround time" for detection of MRSA colonization,
leading to earlier isolation of colonized patients and
lower rates of MRSA transmission. Most of the
laboratories use Cefoxitin disk diffusion method for the
routine testing of methicillin resistance. The gold
standard method for antimicrobial susceptibility testing
has been the minimum inhibitory concentration (MIC)
that is determined by dilution methods or E strip
method. In the recent years, MIC methods have been
replaced by molecular methods that detect the mecA
gene and are considered gold standard for determining
the methicillin resistance in S. aureus [6]. The
molecular methods for MRSA are not utilized in many
laboratories as a routine tool.
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Objectives

This study was done to identify MRSA isolates, to Oxacillin E -test with Chromogenic agar and Cefoxitin

detect the antimicrobial sensitivity pattern and also to disk diffusion methods for rapid detection of MRSA
evaluate and compare the usefulness and rapidity of

Materials and methods

Study design: This is a cross sectional comparative study

Study period: From April 2016 to September 2016

Place of study: Department of microbiology in a tertiary care hospital, Bangalore

Inclusion criteria: All isolates of Staphylococcus aureus from various clinical samples like pus, blood, sputum, urine,
exudates were included in the study.

Exclusion criteria: Gram negative isolates, coagulase negative Staphylococci, fungi
Sample size: A total of 100 isolates of Staphylococcus aureus isolated from various clinical samples were included in the
study.

Sample collection and processing: Gram staining of samples was done. Samples yielding suspected gram positive cocci
were inoculated onto Hi Media chocolate agar and Hi Media MeReSa chromogenic agar for MRSA. The isolates were
identified as Staphylococci by standard biochemical techniques [7]. Strains growing on Chromogenic agar and yielding
colonies with rose to mauve color were considered MRSA [Figure 1].

Figure-1: Rose-mauve colour colonies on Chrom Agar MRSA Figure-2: Oxacillin E strip on MHA with 2% NaCl

Antimicrobial susceptibility testing using Kirby Bauer disk diffusion method and Oxacillin E-test was done as per CLSI
guidelines [8, 9]. Known positive control MRSA (ATCC 29213) was included in each set. Antibiotics used were
Penicillin (10mcg), Azithromycin(15mcg), Cefoxitin (30mcg), Linezolid (30mcg), Cotrimoxazole (23.75/1.25 mcg),
Clindamycin (2mcg), Erythromycin (15mcg). Vancomycin sensitivity was tested using E strip using inoculum equivalent
to 0.5 McFarland.

Oxacillin E- test was done using Mueller — Hinton agar supplemented with 2% NaCl and an inoculum density equivalent
to 0.5 McFarland standard [ Figure 2]. Strains for which Oxacillin MIC was >4ug/ml were considered resistant. Oxacillin
E —test MIC was our gold standard method. The sensitivity and specificity of other methods were compared with it.

Results

Out of the 100 isolates of Staphylococcus aureus, 46 were identified as Methicillin resistant and 54 as Methicillin
sensitive by Oxacillin E-test. All these isolates were detected by Chromogenic agar by 18 to 24 hrs. No additional
isolates were identified after 48hrs [Table 1].
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Table-1: Detection of MRSA by different methods.
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Bacterial isolate Oxacillin E test (%) Cefoxitin disk diffusion (%) | Chrom agar (%)
MRSA 46 48 51
MSSA 54 52 49
Table-2: Comparative evaluation of various phenotypic methods used for MRSA detection.
Test True False True False Sensitivity | Specificity Positive Negative
positive | positive | negative | negative (%) (%) predictive | predictive
value (%) value (%)
Oxacillin E-test 46 - 54 - 100 100 100 100
Cefoxitin disc 46 2 52 - 100 96.3 95.8 100
diffusion
Chrom agar 46 5 49 - 100 90.8 90.2 100

Table-3: Showing comparison of antimicrobial resistance rates of MRSA & MSSA.

Antibiotic Resistance in MRSA (%) n=46 Resistance in MSSA (%) n=54
Penicillin 46(100%) 50(92%)
Azithromycin 14(30%) 13(25%)
Ciprofloxacin 31(69%) 25(47%)
Linezolid -
Cotrimoxazole 18(39%) 15(28%)
Clindamycin 33(73%) 31(57%)
Erythromycin 27(60%) 26(49%)
Vancomycin -

Using the Cefoxitin disk diffusion method, 48 isolates were identified as MRSA. 2 isolates which were resistant to
Cefoxitin 30mcg disk (zone size of 18-21mm) were found to be sensitive on Oxacillin E —test. Chromogenic agar
detected 51 isolates as MRSA. 5 isolates were found to be sensitive on Oxacillin E —test. As Oxacillin was our gold

standard, Cefoxitin disk diffusion method gave 2 false positives and chromogenic agar gave 5 false positives. Cefoxitin
disk diffusion test had 100% sensitivity and 96.3% specificity whereas chromogenic agar had 100% sensitivity but a
lesser specificity of 90.8%. However, chromogenic agar gave results by 18 - 24hr. [Table 2].

All MRSA strains were resistant to penicillin (100%). MRSA were found to be more multidrug resistant as compared to
MSSA. All (100%) the strains were sensitive to Vancomycin, Linezolid irrespective of their methicillin status [Table 3].

Discussion

According to our study, the prevalence of MRSA in our
hospital was found to be 46%. Other studies have also
shown such a high MRSA prevalence in various parts
of the country like 45.36% in a study by Loveena
Oberoi [5], 40.6% in a study by Muralidharan S[10],
54.85% in a study by Anupurba S[11] and 59.3% in
study by Tiwari HK [12].

However lower prevalence of 26.4% was reported in a
study by Kumari N [13] and 19.5% has been reported in
a study by Tahnkiwale SS [14].

Chromogenic agar was found to be rapid and an easy
method in detecting MRSA with a sensitivity of 100%
and specificity of 90.8%. A study by Somayeh Karami
on chromogenic agar for MRSA showed 100%
sensitivity and 97.9% specificity [6]. In a study by
Loveena Oberoi it was found that the 47% isolates of
Staphylococcus aureus were MRSA by cefoxitin disk
diffusion, 46% by Chromagar for MRSA and 42% by
Oxacillin E — test and also Chromagar was found to be
less sensitive (77.27%) & less specific (79.25%) in their
study[5].
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Our study showed that Cefoxitin disk diffusion method
had a higher specificity compared to Chromogenic agar
for MRSA but required a minimum of 48hrs for results.
Whereas, chromogenic agar gave results by 18 - 24hrs.
It is ideal to inoculate sample directly onto chromogenic
agar in clinically suspected Gram positive infections or
detected as Gram positive cocci in direct smear, for the
early detection of MRSA isolates and this will also
enable early initiation of treatment. In recent years,
MIC methods have been replaced by molecular
methods which detect mecA gene as gold standard.
However, the use of molecular methods for MRSA is
largely restricted to reference laboratories and is not
utilized in many laboratories as a routine tool. All the
isolates were sensitive to vancomycin and linezolid.
This is consistant with the results in study by Vidhani
S etal [15].

Conclusion

There is a need for constant surveillance of MRSA and
its antimicrobial profile. The hospital infection control
policy and guidelines should be strictly implemented.
Rapid and accurate detection of MRSA by
Chromogenic agar helps to immediately start the
antimicrobial therapy and avoid its spread.
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