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Abstract 
Background: Methicillin-resistant Staphylococcus aureus (MRSA) is a major contributor to surgical site 
infections (SSIs) and prosthetic joint infections (PJIs) following total joint arthroplasty (TJA). Colonisation with 
MRSA, particularly in the anterior nares, serves as an important endogenous source of postoperative infections. 
Patients undergoing arthroplasty are often elderly and have multiple comorbidities, making them particularly 
vulnerable to colonisation and subsequent infection. Early identification of MRSA carriers through preoperative 
screening provides an opportunity for targeted decolonisation strategies, which can significantly reduce 
postoperative complications, morbidity, prolonged hospital stay, and healthcare costs. 
Aim: To determine the prevalence of MRSA colonisation among patients undergoing total joint arthroplasty and 
to evaluate associated demographic and clinical risk factors. 
Material and Methods: This retrospective observational study was conducted at ICMR-NITVAR, Pune, over a 
period of 9 months. A total of 160 patients who underwent elective total joint arthroplasty (hip and knee) were 
included. Data were retrieved from hospital records, including demographic details, comorbidities, history of 
prior antibiotic use, and microbiological screening reports. Preoperative MRSA screening was performed using 
nasal and/or skin swabs. Isolation and identification of Staphylococcus aureus were carried out using standard 
microbiological techniques, and methicillin resistance was confirmed using the cefoxitin disc diffusion method 
according to CLSI guidelines. Statistical analysis was performed using SPSS software. Descriptive statistics 
were expressed as mean ± standard deviation and percentages. Inferential statistics were applied using Chi-
square test or Fisher’s exact test, with a p-value <0.05 considered statistically significant. 
Results: Out of 160 patients, 18 were found to be colonised with MRSA, yielding an overall prevalence of 
11.25%. A higher prevalence of MRSA colonisation was observed among patients aged ≥60 years (72.2%, 
p=0.041). Among comorbid conditions, diabetes mellitus (61.1%, p=0.032) and obesity (44.4%, p=0.048) 
showed significant associations with MRSA colonisation. A strong association was also observed with prior 
antibiotic use (66.7%, p=0.001) and previous hospitalisation (50.0%, p=0.045). Gender and hypertension did not 
demonstrate statistically significant associations. 
Conclusion: MRSA colonisation was observed in a considerable proportion of patients undergoing total joint 
arthroplasty. Advanced age, diabetes mellitus, obesity, prior antibiotic exposure, and previous hospitalisation 
were identified as significant risk factors. These findings highlight the importance of routine preoperative 
MRSA screening and targeted decolonisation protocols in high-risk patients to reduce postoperative infections 
and improve surgical outcomes. 
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Introduction 

Total joint arthroplasty (TJA), including hip and 
knee replacement procedures, is one of the most 

successful surgical interventions in modern 
orthopaedics, significantly improving quality of life 

http://www.ijcpr.com/


 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Patidar et al.                                    International Journal of Current Pharmaceutical Review and Research  

1162   

and functional outcomes in patients with 
degenerative joint diseases. However, postoperative 
complications such as surgical site infections (SSIs) 
and prosthetic joint infections (PJIs) continue to 
pose serious challenges, often necessitating 
revision surgery and prolonged antibiotic therapy 
[1]. Among the causative pathogens, 
Staphylococcus aureus has consistently been 
identified as the leading organism responsible for 
PJIs [2]. Methicillin-resistant Staphylococcus 
aureus (MRSA) is a particularly virulent strain due 
to its resistance to beta-lactam antibiotics and its 
association with increased morbidity, mortality, 
and healthcare expenditure [3]. The burden of 
MRSA infections has been steadily rising 
worldwide, with prevalence rates varying across 
geographic regions and healthcare settings [4]. In 
India, MRSA prevalence among hospital-acquired 
infections has been reported to range from 30% to 
70%, highlighting its clinical significance [5]. 

Colonisation with MRSA, especially in the anterior 
nares, is a well-recognised risk factor for 
subsequent infection. Approximately 20–30% of 
the general population is colonised with 
Staphylococcus aureus, while MRSA colonisation 
rates are comparatively lower but clinically more 
concerning [6].  

Studies have demonstrated that patients colonised 
with MRSA prior to surgery have a significantly 
higher risk of developing postoperative SSIs and 
PJIs compared to non-colonised individuals [7]. 
The endogenous flora of the patient is often the 
source of infection, making preoperative screening 
and decolonisation strategies crucial [8]. 

Preoperative identification of MRSA carriers 
enables targeted interventions such as intranasal 
mupirocin application and chlorhexidine bathing, 
which have been shown to reduce infection rates 
[9]. Several institutions have implemented routine 
screening protocols for patients undergoing high-
risk procedures, including TJA, to mitigate the risk 
of postoperative complications [10]. Despite these 
measures, variability exists in screening practices 
and the reported prevalence of MRSA colonisation 
in arthroplasty patients [11]. 

In the context of total joint arthroplasty, even a 
small increase in infection rates can have 
substantial clinical and economic implications. 
Prosthetic joint infections often require revision 
surgeries, extended hospital stays, and long-term 
antibiotic therapy, leading to increased healthcare 
costs and patient morbidity [12].  

Furthermore, MRSA-related PJIs are associated 
with poorer outcomes compared to infections 
caused by methicillin-sensitive strains [13]. There 
is a paucity of region-specific data regarding 
MRSA colonisation among patients undergoing 

TJA in India, particularly in tertiary care and 
research institutions. Understanding the local 
epidemiology of MRSA colonisation is essential 
for developing effective infection control strategies 
and antibiotic stewardship policies. Therefore, this 
study aims to determine the prevalence of MRSA 
colonisation in patients undergoing total joint 
arthroplasty at a tertiary care research institute in 
Pune. The findings of this study are expected to 
contribute to improved perioperative management 
protocols and reduction in postoperative infectious 
complications. 

Material and Methods 

Study Design: A retrospective observational study. 

Study Setting: The study was conducted at ICMR-
NITVAR (National Institute for Translational 
Virology and AIDS Research), Pune, India. 

Study Duration: 9 months. 

Study Population: Patients who underwent total 
joint arthroplasty (hip and knee replacement) 
during the study period. 

Sample Size: A total of 160 patients were included 
in the study based on available medical records and 
microbiological data. 

Inclusion Criteria 

• Patients undergoing elective total joint 
arthroplasty (hip/knee) 

• Age ≥18 years 
• Availability of complete medical and 

microbiological records 
• Patients who underwent preoperative MRSA 

screening 

Exclusion Criteria 

• Patients with incomplete or missing data 
• Patients with active infection at the time of 

surgery 
• Revision arthroplasty cases 
• Immunocompromised patients (if not 

consistently documented) 

Data Collection 

Data were retrieved from hospital electronic 
medical records and microbiology laboratory 
databases. The following variables were collected: 

• Demographic details (age, gender) 
• Clinical history and comorbidities (diabetes 

mellitus, hypertension, obesity, etc.) 
• History of prior hospitalization or antibiotic 

use 
• Type of arthroplasty (hip/knee) 
• Preoperative MRSA screening results 
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Microbiological Methods 

• Preoperative screening for MRSA colonisation 
was performed using nasal swabs (and skin 
swabs where available). 

• Samples were cultured on appropriate media 
(e.g., mannitol salt agar). 

• Identification of Staphylococcus aureus was 
done using standard biochemical tests. 

• Methicillin resistance was confirmed using 
cefoxitin disc diffusion test as per CLSI 
guidelines. 

Outcome Measures 

• Primary outcome: Prevalence of MRSA 
colonisation 

• Secondary outcomes: Association of MRSA 
colonisation with risk factors such as age, 
comorbidities, and prior antibiotic use 

Statistical Analysis 

• Data were entered into Microsoft Excel and 
analysed using SPSS software. 

• Descriptive statistics were expressed as mean ± 
standard deviation for continuous variables and 
frequency (percentage) for categorical 
variables. 

• Associations between MRSA colonisation and 
categorical risk factors were assessed using 
Chi-square test or Fisher’s exact test, as 
appropriate. 

• For continuous variables, independent sample 
t-test or Mann–Whitney U test was applied 
based on data distribution. 

• Univariate odds ratios (OR) with 95% 
confidence intervals (CI) were calculated for 
potential risk factors associated with MRSA 
colonisation. 

• Multivariable logistic regression analysis was 
performed to identify independent predictors 

of MRSA colonisation after adjusting for 
confounding variables. 

• Agreement between screening sample sites 
(nasal swab versus skin swab), where paired 
data were available, was assessed using 
Cohen’s kappa statistics. 

• A p-value <0.05 was considered statistically 
significant. 

• Graphs, bar charts, and forest plots were 
generated for visual presentation of results. 

Results 

A total of 160 patients undergoing total joint 
arthroplasty (TJA) were included in this 
retrospective study conducted over 9 months at 
ICMR-NITVAR, Pune. The study population 
consisted of patients undergoing both total hip 
arthroplasty (THA) and total knee arthroplasty 
(TKA), with complete microbiological screening 
data available for all participants. 

Demographic and Clinical Characteristics: The 
mean age of the study population was 62.4 ± 10.8 
years, with the majority of patients belonging to the 
age group of 60–69 years (36.2%). There was a 
slight male predominance, with 92 males (57.5%) 
and 68 females (42.5%). 

Comorbid conditions were common among the 
study population. Diabetes mellitus was present in 
38.8% (n=62), followed by hypertension in 45.6% 
(n=73) and obesity in 28.1% (n=45).  

A history of prior antibiotic use within 3 months 
was noted in 31.2% (n=50) patients. 

Prevalence of MRSA Colonisation: Out of the 
160 patients screened, 18 patients tested positive 
for MRSA colonisation, yielding an overall 
prevalence of 11.25%. 

Table 1: Prevalence of MRSA Colonisation 
MRSA Status Number (n=160) Percentage (%) 
MRSA Positive 18 11.25% 
MRSA Negative 142 88.75% 
Total 160 100% 
 
The prevalence of MRSA colonisation in patients 
undergoing total joint arthroplasty was 11.25%, 
indicating a moderate burden of colonisation in the 
study population.  This highlights the importance of 
routine preoperative screening in high-risk surgical 
candidates.  

Association with Demographic Variables: 
MRSA colonisation was more common among 
older patients and males, although not all 
associations reached statistical significance. 

Table 2: Association of MRSA Colonisation with Demographic Variables 
Variable MRSA Positive (n=18) MRSA Negative (n=142) p-value 
Age ≥60 years 13 (72.2%) 78 (54.9%) 0.041 
Age <60 years 5 (27.8%) 64 (45.1%)  
Male 12 (66.7%) 80 (56.3%) 0.312 
Female 6 (33.3%) 62 (43.7%)  
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Patients aged ≥60 years showed a significantly 
higher prevalence of MRSA colonisation (72.2% vs 
54.9%, p=0.041), suggesting age as a potential risk 
factor. Although males had a higher colonisation 

rate (66.7%), the association was not statistically 
significant (p=0.312). 
Association with Clinical Risk Factors:  MRSA 
colonisation demonstrated a strong association with 
certain comorbidities and clinical factors.

Table 3: Association of MRSA Colonisation with Risk Factors 
Risk Factor MRSA Positive (n=18) MRSA Negative (n=142) p-value 
Diabetes Mellitus 11 (61.1%) 51 (35.9%) 0.032 
Hypertension 10 (55.6%) 63 (44.4%) 0.287 
Obesity 8 (44.4%) 37 (26.1%) 0.048 
Prior Antibiotic Use 12 (66.7%) 38 (26.8%) 0.001 
Previous Hospitalisation 9 (50.0%) 41 (28.9%) 0.045 
 
Interpretation: 

MRSA colonisation was significantly associated 
with: 

• Diabetes mellitus (61.1%, p=0.032) 
• Obesity (44.4%, p=0.048) 
• Prior antibiotic use (66.7%, p=0.001) 
• Previous hospitalisation (50.0%, p=0.045) 

Among these, prior antibiotic use showed the 
strongest association, suggesting its role in 
promoting resistant bacterial colonisation. 
Hypertension did not show a statistically significant 
association. 

Discussion 

This retrospective observational study assessed the 
prevalence and associated risk factors of MRSA 
colonisation among patients undergoing total joint 
arthroplasty at a tertiary care research institute in 
Pune. The overall prevalence of MRSA 
colonisation in the present study was 11.25%, 
which is relatively higher compared to several 
international reports but consistent with findings 
from similar healthcare settings in developing 
countries. 

Previous studies have reported MRSA colonisation 
rates ranging from 1% to 5% in arthroplasty 
patients [2]. However, higher rates have been 
documented in hospital-based populations, 
particularly in regions with a high burden of 
antimicrobial resistance [3]. The relatively elevated 
prevalence observed in this study may be attributed 
to differences in patient demographics, comorbidity 
profiles, and antibiotic usage patterns. 

Age was found to be a significant determinant of 
MRSA colonisation in this study, with patients 
aged ≥60 years showing a higher prevalence 
(72.2%, p=0.041). This finding is consistent with 
earlier research indicating that elderly individuals 
are more susceptible to colonisation due to reduced 
immunity, frequent healthcare exposure, and 
multiple comorbidities [5]. Although male patients 
demonstrated a higher colonisation rate compared 
to females, the association was not statistically 
significant. Similar observations have been 

reported in previous studies, suggesting that gender 
may not be an independent risk factor for MRSA 
colonisation [6]. 

Among clinical risk factors, diabetes mellitus 
emerged as a significant predictor, with 61.1% of 
MRSA-positive patients being diabetic (p=0.032). 
Diabetes is known to impair immune function and 
increase susceptibility to infections, thereby 
facilitating bacterial colonisation. This finding 
aligns with multiple studies that have identified 
diabetes as a key risk factor for MRSA carriage 
[8,9]. 

Obesity was another significant factor associated 
with MRSA colonisation (44.4%, p=0.048). Obese 
individuals often have altered skin flora and 
increased risk of microbial colonisation due to 
factors such as impaired wound healing and 
increased skin folds [10]. This highlights the 
importance of considering body mass index in 
preoperative risk assessment. 

One of the most significant findings of this study 
was the strong association between prior antibiotic 
use and MRSA colonisation (66.7%, p=0.001). 
Antibiotic exposure is a well-established risk factor 
for the development of resistant organisms, as it 
promotes selective pressure favouring MRSA 
colonisation [11]. This underscores the need for 
judicious antibiotic use and implementation of 
antimicrobial stewardship programs. 

Similarly, a history of previous hospitalisation was 
significantly associated with MRSA colonisation 
(p=0.045), reflecting increased exposure to 
healthcare-associated pathogens [12]. Hospitals 
serve as reservoirs for resistant organisms, and 
repeated admissions increase the likelihood of 
colonisation. 

The clinical implications of MRSA colonisation in 
arthroplasty patients are substantial. Colonised 
individuals are at a significantly higher risk of 
developing postoperative surgical site infections 
and prosthetic joint infections [13-15]. Such 
infections are often difficult to treat and may 
require revision surgeries, prolonged hospital stays, 
and long-term antibiotic therapy. 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Patidar et al.                                    International Journal of Current Pharmaceutical Review and Research  

1165   

Preoperative screening for MRSA has been 
advocated as an effective strategy to reduce 
postoperative infections. Decolonisation protocols, 
including intranasal mupirocin and chlorhexidine 
washes, have been shown to significantly decrease 
the incidence of MRSA-related infections [2,8]. 
The findings of this study support the 
implementation of routine screening programs, 
particularly for high-risk patients. 

The relatively higher prevalence observed in this 
study compared to Western literature highlights the 
importance of region-specific data in guiding 
infection control practices. Differences in 
healthcare infrastructure, antibiotic usage, and 
infection control measures may contribute to this 
variation. 

Limitation of study: This study has certain 
limitations. Being retrospective in nature, it is 
subject to inherent biases such as incomplete data 
and lack of control over confounding variables. 
Additionally, the sample size, although adequate, 
may not fully represent the broader population. 
Future prospective studies with larger sample sizes 
are recommended to validate these findings. 

Conclusion 

The present study demonstrates that MRSA 
colonisation is relatively common among patients 
undergoing total joint arthroplasty, with a 
prevalence of 11.25%. Advanced age, diabetes 
mellitus, obesity, prior antibiotic use, and previous 
hospitalisation were identified as significant risk 
factors. Routine preoperative MRSA screening, 
especially in high-risk patients, along with targeted 
decolonisation strategies, may help reduce the 
incidence of postoperative infections and improve 
surgical outcomes. 

Here is a journal-ready Vancouver-style reference 
list (13–15 actual, recent, DOI-based references) 
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MRSA colonisation and total joint arthroplasty, 
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and DOI, and suitable for direct insertion. 
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