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Abstract: 
Methicillin-Resistant Staphylococcus aureus (MRSA) is a notorious pathogen responsible for a wide range of 
healthcare-associated and community-acquired infections. Timely detection and management of MRSA 
colonization among both patients and healthcare workers are essential to prevent its spread and associated 
adverse outcomes. This research aims to screen for MRSA colonization in both patient populations and 
healthcare workers while employing Polymerase Chain Reaction (PCR) technique for the identification of the 
mecA gene, a key genetic determinant of methicillin resistance. 
The study will involve a cross-sectional approach, where nasal swabs will be collected from a representative 
sample of patients admitted to healthcare facilities and healthcare workers across diverse departments. The 
collected swabs will be subjected to MRSA screening using both traditional culture methods and PCR-based 
techniques targeting the mecA gene. The results will be analysed to determine the prevalence of MRSA 
colonization, assess the concordance between the two methods, and investigate potential risk factors associated 
with colonization. 
This research aspires to provide valuable insights into the prevalence of MRSA colonization among patients and 
healthcare workers, shedding light on the effectiveness of PCR-based mecA gene detection in comparison to 
conventional culture techniques. The findings could contribute to the development of more efficient and rapid 
screening protocols, facilitating early intervention and infection control measures. Ultimately, this study seeks to 
enhance our understanding of MRSA transmission dynamics within healthcare settings and underscore the 
importance of rigorous screening procedures. 
Keywords: Methicillin-Resistant Staphylococcus aureus, MRSA, mecA gene, PCR Technique, Screening, 
Healthcare-Associated Infections, Colonization, Infection Control. 
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Introduction

The primary objective of this study was to 
investigate the prevalence of Methicillin-Resistant 
Staphylococcus aureus (MRSA) colonization 
among both hospitalized patients and healthcare 
workers. 

MRSA stands as a significant public health 
challenge, characterized by its widespread presence 
and formidable resistance to multiple antibiotics. 
Within healthcare settings, MRSA infections pose a 
substantial threat, contributing to heightened rates 
of morbidity, mortality, and increased healthcare 
expenditure[1].Of particular concern is the 
potential role played by both patients and 

healthcare workers as reservoirs for MRSA, 
thereby facilitating its transmission within 
healthcare facilities[2]. The timely and accurate 
identification of MRSA colonization is vital for the 
implementation of effective infection control 
measures. 

The emergence and persistence of Methicillin-
Resistant Staphylococcus aureus (MRSA) in 
healthcare facilities have raised considerable 
concerns in recent years.[3,4,5] MRSA's ability to 
withstand treatment with multiple antibiotics makes 
it a formidable adversary in clinical settings. Its 
prevalence not only prolongs patient hospital stays 
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but also increases the risk of severe, often life-
threatening infections. Moreover, the financial 
burden associated with managing MRSA-related 
complications has become a significant challenge 
for healthcare systems worldwide [6,7,8]. 

One of the critical facets of MRSA transmission 
within healthcare facilities is the role played by 
patients and healthcare workers as potential carriers 
of this resistant bacterium [9,10]. Understanding 
the extent of MRSA colonization among these 
groups is pivotal in curbing its spread. 
Consequently, early identification of MRSA 
colonization is paramount for the implementation 
of stringent infection control measures, including 
isolation precautions and decolonization strategies, 
to protect both patients and healthcare workers. 

This research study aspires to address these 
pressing issues by meticulously examining the 
prevalence of MRSA colonization within our 
healthcare facility. By employing a cross-sectional 
prospective design, we aim to capture a 
comprehensive snapshot of MRSA colonization 
over a one-year period. This investigation will 
encompass patients admitted to various 
departments and healthcare workers who are on the 
front lines of care delivery [11,12]. Our approach to 
this study will be multifaceted. Traditional culture 
techniques will be employed to isolate and identify 
MRSA colonies, providing us with a foundational 
understanding of MRSA prevalence. In parallel, we 
will harness the power of Polymerase Chain 
Reaction (PCR) technology to detect the mecA 
gene—a pivotal genetic marker responsible for 
methicillin resistance. This dual methodology will 
not only confirm the presence of MRSA but also 
delineate its resistance profile.By shedding light on 
the extent of MRSA colonization and its resistance 
patterns, we aim to provide valuable insights into 
the epidemiology of MRSA within our healthcare 
facility. Furthermore, we anticipate that this 
research will contribute to the formulation of 
evidence-based infection control strategies tailored 
to our specific context. Ultimately, our goal is to 
mitigate the burden of MRSA-related infections, 
enhance patient safety, and ensure the well-being of 
our dedicated healthcare workers. 

Materials and Methods 

In the Department of  Microbiology at Vinayaka 
Mission's Kirupananda Variyar Medical College & 
Hospitals, Salem, a cross-sectional prospective 
study was conducted from December 2011 to 
December 2012. This study was conducted on one 

hundred consecutive isolates of Staphylococcus 
aureus from clinical specimens received in the 
microbiology department from various patients and 
swabs collected from three different sites that is, 
anterior nares, palm, and web spaces of each of the 
one hundred healthcare workers. The specimens 
received from patients were inoculated into routine 
conventional culture medias and incubated at 37°C 
for 24 hrs. The swabs collected from the healthcare 
workers were inoculated into mannitol salt agar and 
incubated at 37°C for 24 hrs. After incubation, 
colonies from both the conventional medias and 
mannitol salt agar were confirmed as 
Staphylococcus aureus by conventional 
identification techniques [13,14]. A cross-sectional 
study will be conducted in multiple healthcare 
facilities, involving patients admitted to various 
departments and healthcare workers. Nasal swabs 
will be collected from participants, and 
demographic and clinical data will be recorded. 

Nasal swabs will be collected using sterile swabs 
and transported to the laboratory for processing. 
Swabs will be cultured on selective media for 
MRSA isolation, and DNA will be extracted from 
the swabs for PCR analysis. 

MRSA Screening: Traditional culture methods will 
be employed for MRSA screening, involving 
incubation and identification of characteristic 
colonies. Additionally, PCR will be used to amplify 
the mecA gene, a genetic marker of methicillin 
resistance. 

Data Analysis: Descriptive statistics will be used 
to determine the prevalence of MRSA colonization. 
The concordance between culture-based and PCR-
based methods will be assessed using appropriate 
statistical measures. Multivariate analysis will be 
performed to identify potential risk factors 
associated with MRSA colonization.  

Out of the 100 Staphylococcus aureus isolated from 
patients, 68 were from male patients and 32 were 
from female patients. All the 100 Staphylococcus 
aureus isolates from patients were subjected to disc 
diffusion tests using oxacillin discs (1 µg) and 
cefoxitin discs (30 µg) and also to oxacillin screen 
agar (1 µg oxacillin/mL) to detect methicillin 
resistance. Among the 68 Staphylococcus aureus 
isolates from male patients and 32 Staphylococcus 
aureus isolates from female patients, 46 and 24 
Staphylococcus aureus isolates, respectively, were 
confirmed as Methicillin-Resistant Staphylococcus 
aureus (MRSA) (Fig-1). 
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Figure 1: Detection of MRSA from Patient Sample 

 
Out of the 70 MRSA isolates obtained from 
patients, the majority, 55 (78.57%), were derived 
from pus samples, while 10 (14.28%) were from 
urine, 3 (4.28%) from endotracheal tubes, and 2 
(2.85%) from sputum specimens. In our assessment 
of 100 Staphylococcus aureus isolates from 
patients, we employed disc diffusion testing using 
oxacillin discs (1 µg) and cefoxitin discs (30 mg), 
in addition to oxacillin screen agar (6 µg 
oxacillin/ml) to detect methicillin resistance. 
Interestingly, only 64 (64%) isolates exhibited 
methicillin resistance when assessed solely by 
oxacillin disc diffusion, while 70 (70%) isolates 
demonstrated methicillin resistance when both 
oxacillin screen agar and cefoxitin disc diffusion 
tests were applied concurrently.  

We subjected the 70 MRSA isolates from patients 
to PCR analysis for the detection of the mecA gene, 
considered the gold standard for this purpose. 
Remarkably, all 70 MRSA isolates (100%) were 
found to possess the mecA gene (Fig-2). the 
performance of the phenotypic methods for MRSA 
detection against the PCR-based detection of the 
mecA gene, we conducted a comparative analysis.  
 
The results revealed that the oxacillin disc diffusion 
method exhibited a sensitivity of 92.1% and a 
specificity of 100%. Meanwhile, both the oxacillin 
screen agar and cefoxitin disc diffusion methods 
demonstrated a sensitivity and specificity of 100% 
each.

 

 
Figure 2: Agarose gel electrophoresis for mecA gene (533bp) in Patients sample 1-70 

 
Table 1: Comparison of phenotypic methods with genotypic method of detection of Methicillin resistant 

Staphylococcus aureus from Patients 
Test Method  Detected as  MRSA Sensitivity(100%) Specificity (100%) 
Oxacillin disc diffusion (1g) 64 92.1 100 
Oxacillin screen Agar (6ng) 70 100 100 
Cefoxitin disc diffusion (30ng)  70 100 100 
PCR for mecA gene 70 100 100 
 
Among the one hundred healthcare workers, 71 
were female, and 29 were male. Among the female 
healthcare workers, 19 (26.7%) were carriers of 

Staphylococcus aureus, while among the male 
healthcare workers, 4 (13.8%) were carriers of 
Staphylococcus aureus. To assess methicillin 
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resistance, all 23 Staphylococcus aureus isolates 
obtained from healthcare workers underwent disc 
diffusion testing using oxacillin discs (1 mg) and 
cefoxitin discs (30 µg), as well as screening on 
oxacillin agar (6 µg oxacillin/ml). Out of the 10 

Staphylococcus aureus isolates identified, 6 
(8.45%) were methicillin-resistant Staphylococcus 
aureus (MRSA) among female healthcare workers, 
and 4 (13.78%) were MRSA among male 
healthcare workers (Fig3). 

 

 
Figure 3: Isolation of MRSA from HCWs 

Out of the 10 Methicillin resistant Staphylococcus aureus carriers in HCW’s, 7 (70 %) were nasal carrier and 3 
(30 %) were palm carriers (Fig-4). 
 

 
Figure 4: Percentage of MRSA carriers in HCWs 

Out of 23 Staphylococcus aureus isolated in HCWs, 12 were from ICU, 7 were from Surgery ward, 3 were from 
Medicine ward and one was from OBG ward. Out of 12 Staphylococcus aureus isolates from ICU-5 (41.66 % ) 
were methicillin resistant Staphylococcus aureus, out of 7 Staphylococcus aureus isolates from Surgery ward 3 ( 
42.85 %) were methicillin resistant Staphylococcus aureus, out of 3 Staphylococcus aureus isolates from 
medicine ward 2 (66.6 %)were MRSA.(Chart -1) 
 

 
Figure 5: Isolation of MRSA among HCWs in various wards 

Off the 23 Staphylococcus aureus isolates from 
health care workers subjected to disc diffusion test 
using oxacillin disc (lug) and cefoxitin disc (30 wg) 
and also to oxacillin screen agar (6 pg oxacillin/ml) 

to detect methicillin resistance, only 8 (34.78 %) 
isolates were detected as methicillin resistance by 
oxacillin disc diffusion and 10 (43.47%) isolates 
were detected as methicillin resistance by both 
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oxacillin screen agar test and cefoxitin disc 
diffusion test. Finally, the 10 MRSA isolates from 
health care workers were subjected to PCR assay 

for detection of mecA gene and al the 10 MRSA 
isolates (100 %) detected the presence of mecA 
gene. (Fig-9) 

Table 2: Comparison of phenotypic methods with genotypic method of detection of Methicillin resistant 
Staphylococcus aureus from HCWs 

Test Method  Detected as MRSA Sensitivity(100%) Specificity (100%) 
Oxacillin disc diffusion (1g) 8 83.3 100 
Oxacillin screen Agar (6ng) 10 100 100 
Cefoxitin disc diffusion (30ng)  10 100 100 
PCR for mecA gene 10 100 100 
 
The phenotypic methods for detection of 
methicillin resistant Staphylococcus aureus were 
compared for their sensitivity and specificity with 
the detection of mecA gene by PCR which is the 
gold standard. The results showed that the 
sensitivity and specificity of oxacillin disc diffusion 
method was 93.3 % and 100 % respectively and 
that of both screen agar and cefoxitin disc diffusion 
methods were 100 % oxacillin  and 100  % 
respective.  

Discussion 

This study, Aimed to investigate the prevalence of 
MRSA colonization among both hospitalized 
patients and healthcare workers. The research 
involved the comparison of traditional culture 
methods with PCR-based mecA gene detection, 
which is considered the gold standard for MRSA 
screening. The primary objectives were to validate 
the efficacy of molecular techniques in MRSA 
detection and to explore potential factors 
contributing to MRSA colonization. These findings 
hold the potential to inform targeted interventions 
for reducing MRSA transmission [15, 16]. 
Nosocomial infections continue to pose a 
significant burden on global healthcare systems, 
resulting in morbidity and mortality. MRSA, in 
particular, has become increasingly prevalent 
among hospitalized patients due to the overuse of 
common cephalosporins since the 1980s [17]. 
Recent data from the Centers for Disease Control 
and Prevention (CDC) have identified MRSA as 
the second most common cause of hospital-
acquired infections, following only Escherichia coli 
[18,19]. In many American and European hospitals, 
MRSA accounts for 29% to 35% of all clinical 
isolates. It is  important to note that the available 
data on MRSA prevalence primarily originates 
from developed countries, limiting our ability to 
estimate its global distribution accurately. 
Variations in prevalence rates have been observed 
both temporally and geographically, likely due to 
differences in clonal expansion and drug resistance 
pressures within communities [20,21]. 

In India, for example, studies have reported varying 
MRSA prevalence rates. Some studies indicate 
prevalence rates of approximately 38.44% among 
Staphylococcus aureus isolates, while others have 

reported rates as high as 90.89% in specific regions 
[22,23]. Over time, the burden of multidrug-
resistant MRSA has shown an increasing trend, 
ranging from 23.2% in 2001 to 32% in 2006 [24]. 

In 2010, India's MRSA colonization rates were 
reported at 34% in Orthopaedics, 18% in Surgery 
wards, and only 1% in medical units. This 
highlights the variation in MRSA prevalence across 
different hospital settings [25]. 

Notably, MRSA carriage rates among healthcare 
workers (HCWs) in India have not been 
extensively studied, and available data vary. In our 
study, we found a MRSA prevalence of 10% among 
HCWs, with male HCWs exhibiting a higher 
prevalence, consistent with previous studies [26]. 

MRSA colonization rates on the hands of 
healthcare workers have shown a wide range from 
10.5% to 78.3%. In our study, we observed similar 
results, and the sensitivity and specificity of various 
detection methods were consistent with previous 
research [27]. 

In recent years, molecular techniques have gained 
prominence in MRSA diagnosis due to their high 
sensitivity in identifying small numbers of resistant 
organisms and their ability to simultaneously detect 
Staphylococcus aureus and the mecAgene [28]. 
These techniques also offer the advantage of 
shorter turnaround times compared to traditional 
diagnostic methods [29]. 

In summary, our study contributes valuable insights 
into MRSA colonization rates among patients and 
healthcare workers, with a focus on comparing 
traditional culture methods and molecular 
techniques. These findings hold implications for 
infection control and prevention strategies in 
healthcare settings. 

Conclusion 

In conclusion, our comprehensive study provides 
valuable insights into the prevalence and 
characteristics of Methicillin-Resistant 
Staphylococcus aureus (MRSA) colonization 
among both patients and healthcare workers within 
our healthcare facility. The findings from our 
research shed light on several key aspects of MRSA 
epidemiology and detection methods. 
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Firstly, our study reveals a substantial MRSA 
colonization rate among patients, with a prevalence 
rate of 70%. This high prevalence underscores the 
importance of ongoing surveillance and infection 
control measures to manage and mitigate the 
impact of MRSA in healthcare settings. Among 
healthcare workers, the prevalence of MRSA 
colonization was comparatively lower, at 10%, 
emphasizing the need for continued monitoring and 
adherence to infection control practices among this 
group. 

A notable gender disparity was observed, with 
males being predominant carriers of MRSA in both 
patients (46%) and healthcare workers (13.78%). 
This gender-based difference in MRSA 
colonization rates warrants further investigation to 
uncover potential underlying factors and inform 
targeted interventions. 

Regarding the sites of MRSA isolation, our study 
identified that in patients, MRSA was primarily 
isolated from pus samples (14.28%), highlighting 
the significance of wound care and infection 
management protocols. Among healthcare workers, 
the anterior nares emerged as the most common site 
for MRSA colonization, with an 88.2% prevalence. 
This finding emphasizes the need for diligent nasal 
screening and decolonization efforts among 
healthcare workers to minimize the risk of MRSA 
transmission. 

In terms of diagnostic methods, our study 
demonstrated that both cefoxitin disc diffusion and 
PCR exhibited similar sensitivity and specificity for 
the detection of MRSA. Importantly, the results of 
the cefoxitin disc diffusion test were in 
concordance with the PCR results for the mecA 
gene. This suggests that the cefoxitin disc diffusion 
test can serve as a viable alternative to PCR, 
particularly in resource-constrained settings where 
PCR may not be readily available.   

Furthermore, our study underscores the value of 
PCR assays for detecting the mecA gene in 
Staphylococci. These molecular techniques provide 
a rapid and reliable means of identifying 
methicillin resistance, enabling timely and accurate 
patient management decisions. Incorporating PCR-
based assays into routine susceptibility testing 
protocols can enhance our ability to identify 
intrinsic resistance patterns and guide appropriate 
antimicrobial therapy. 

In summary, our study highlights the significant 
prevalence of MRSA colonization among patients 
and healthcare workers in our healthcare facility. It 
emphasizes the need for continued vigilance in 
infection control practices and the importance of 
gender-specific and site-specific surveillance. 
Additionally, our findings suggest that cefoxitin 
disc diffusion can be a practical alternative to PCR 
for MRSA detection, particularly in resource-

limited settings. The incorporation of PCR-based 
assays enhances our capacity to identify methicillin 
resistance promptly, ultimately contributing to 
better patient care and infection control. 

Limitations: Only a small group of the population 
included in the study. Large-scale studies from 
whole of Tamilnadu and India are needed to 
undertake. Another limitation of the study was that 
it did not have equal representative from various 
economic and occupational strata of society which 
could bias the result. 
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