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Abstract

Background: Methicillin-resistant Staphylococcus aureus (MRSA) remains a significant cause of postoperative
orthopaedic infections worldwide. Differentiating community-acquired MRSA (CA-MRSA) from hospital-acquired
MRSA (HA-MRSA) is critical for effective treatment, infection control, and public health planning.
Objective: This study aimed to compare the prevalence, clinical profiles, antibiotic susceptibility patterns, and
outcomes of CA-MRSA and HA-MRSA infections in postoperative orthopaedic surgical site infections (SSIs).

Methods: A prospective observational study was conducted over 18 months in a tertiary care teaching hospital.
Patients developing SSIs within 30 days after orthopaedic surgery were included. Wound swabs and pus samples were
processed for culture and sensitivity testing. MRSA was identified by cefoxitin disc diffusion and mecA gene PCR.
Cases were classified as CA-MRSA or HA-MRSA per CDC criteria. Clinical data, risk factors, antibiotic
susceptibility, and outcomes were analysed.

Results: Among 146 SSI cases, MRSA was isolated in 57 (39.0%), with 24 (42.1%) CA-MRSA and 33 (57.9%)
HA-MRSA. HA-MRSA cases had higher rates of prior hospitalization (78.8% vs. 20.8%, p<0.001), previous
antibiotic use (66.7% vs. 25.0%, p=0.002), and comorbidities. CA-MRSA isolates were more susceptible to
clindamycin (87.5%) and trimethoprim-sulfamethoxazole (79.2%) compared to HA-MRSA (51.5% and 36.4%). All
isolates were uniformly sensitive to vancomycin and linezolid. HA-MRSA infections were linked to longer wound
healing and hospital stays (p=0.01).

Conclusion: Both CA-MRSA and HA-MRSA contribute considerably to postoperative orthopaedic infections. HA-
MRSA is more common and associated with worse clinical outcomes. Variations in susceptibility patterns highlight
the importance of targeted empirical therapy and strict infection control measures.

Recommendations: Implement routine MRSA typing, reinforce antibiotic stewardship, enhance preoperative
screening, and strengthen hospital hygiene practices to reduce MRSA burden and improve patient outcomes.

Keywords:Methicillin-resistant Staphylococcus aureus, Community-acquired, Hospital-acquired Methicillin-resistant
Staphylococcus aureus, Orthopaedic infections, Surgical site infection, Antimicrobial resistance, Wound infection
Submitted: 2025-04-13 Accepted: 2025-06-10 Published: 2025-06-19

Corresponding author: Dr. Keshava Rao Bolloju, MS*
Email: drbkeshav@gmail.com ORCiD: https://orcid.org/0009-0007-9372-8955
Associate Professor, Department of Orthopaedics, Government Medical College, Narsampet, Warangal District,
Telangana, India 506132

mailto:drbkeshav@gmail.com


Student’s Journal of Health Research Africa
e-ISSN: 2709-9997, p-ISSN: 3006-1059

Vol.6 No. 6 (2025): June 2025 Issue
https://doi.org/10.51168/sjhrafrica.v6i6.1919

Original Article

Page | 2Page | 2

Introduction

Methicillin-resistant Staphylococcus aureus (MRSA) has
emerged over recent decades as a formidable pathogen
both within hospitals and in the community.
Characterized by resistance to nearly all beta-lactam
antibiotics, MRSA has become a leading cause of
surgical site infections (SSIs), particularly in orthopaedic
surgery, where implants and prosthetic devices further
predispose patients to persistent and difficult-to-eradicate
infections [1,2]. Orthopaedic SSIs caused by MRSA are
associated with severe clinical and economic
consequences, including prolonged hospital stays,
repeated surgical debridement, implant removal,
impaired functional outcomes, and increased mortality
[3].
Traditionally, MRSA was considered a predominantly
hospital-acquired organism (HA-MRSA), mainly
affecting patients with prior healthcare exposure, such as
hospitalization, surgery, dialysis, or indwelling catheters
[4]. HA-MRSA strains are typically multidrug-resistant,
carry large staphylococcal cassette chromosome mec
(SCCmec) types I–III, and often colonize vulnerable
patients during prolonged hospital admissions [5].
However, over the past two decades, community-
acquired MRSA (CA-MRSA) has emerged as an
important cause of skin and soft tissue infections in
otherwise healthy individuals without established
healthcare risk factors [6]. CA-MRSA isolates
commonly harbor SCCmec type IV or V and produce
Panton-Valentine leukocidin (PVL), a potent toxin
linked to abscess formation and necrotizing infections
[7].
The epidemiological boundaries between CA-MRSA and
HA-MRSA have become increasingly blurred. Multiple
reports have documented the incursion of CA-MRSA
strains into hospitals and, conversely, HA-MRSA clones
establishing themselves in community settings [8]. This
dynamic interchange complicates infection control
measures and challenges the empirical selection of
antibiotics, as susceptibility patterns between CA-MRSA
and HA-MRSA can differ substantially. While both
groups remain uniformly susceptible to glycopeptides
such as vancomycin, CA-MRSA tends to be more
sensitive to clindamycin, trimethoprim-sulfamethoxazole,
and doxycycline, whereas HA-MRSA often displays
broader multidrug resistance [9,10].
Orthopaedic procedures, by involving implants and
extensive soft tissue dissection, inherently carry a higher
risk for MRSA infection compared to many other
surgical fields. These infections can arise from

intraoperative contamination, postoperative wound care
lapses, or haematogenous seeding from distant sites of
colonization or infection [11]. Furthermore, factors such
as diabetes mellitus, peripheral vascular disease,
malnutrition, and prolonged surgical duration increase
the risk of MRSA SSIs [12]. Early identification of
MRSA colonization and differentiation between CA-
MRSA and HA-MRSA are therefore critical to guiding
both preoperative decolonization strategies and
postoperative management.
Despite extensive research on MRSA epidemiology in
general, data comparing CA-MRSA and HA-MRSA
specifically in postoperative orthopaedic infections
remain limited, especially in developing countries.
Understanding the prevalence, clinical features, and
antimicrobial susceptibility patterns of these two
categories of MRSA is essential for designing effective
infection control protocols and optimizing antibiotic
stewardship practices [13]. This is particularly important
as the indiscriminate use of broad-spectrum antibiotics
contributes further to resistance selection pressure.
This study was conducted to compare the
epidemiological profile, clinical characteristics,
antibiotic resistance patterns, and outcomes associated
with CA-MRSA and HA-MRSA infections in patients
who developed SSIs following orthopaedic surgeries in a
tertiary care centre. By highlighting the distinct and
overlapping features of these pathogens, this research
seeks to inform clinicians, microbiologists, and public
health authorities about emerging trends and the need for
evidence-based interventions tailored to local
epidemiology.

Methodology

Study design and setting

This prospective observational study was conducted over
18 months (January 2022 to June 2023) in the
Department of Orthopaedics at Government Medical
College, Narsampet, Warangal District, Telangana, India.
The institution is a 500-bed tertiary care teaching
hospital that serves a wide catchment population and
provides comprehensive orthopaedic services, including
trauma care, elective joint replacement, and
reconstructive procedures. The study was designed to
evaluate the burden and characteristics of methicillin-
resistant Staphylococcus aureus (MRSA) infections in
patients who developed postoperative surgical site
infections (SSIs).
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Study population

The study population included all adult patients aged 18
years and above who underwent orthopaedic surgical
procedures during the study period and subsequently
developed SSIs within 30 days following surgery.
Patients were recruited consecutively after meeting the
eligibility criteria. Exclusion criteria were applied to
avoid confounding due to pre-existing infections;
therefore, patients with evidence of infection at the
operative site before the index procedure or those who
declined consent were excluded from participation. This
approach ensured a homogeneous cohort reflective of
true postoperative infection incidence.

Study size

The study size comprised 146 patients who developed
surgical site infections following orthopaedic surgery
during the study period. The sample size was determined
by including all eligible cases that met the inclusion and
exclusion criteria within the 18-month recruitment
window, ensuring adequate power to detect clinically
meaningful differences between community-acquired
and hospital-acquired MRSA infections.

Case definition

Surgical site infections were defined by the Centers for
Disease Control and Prevention (CDC) criteria, requiring
the presence of any of the following within 30 days of
surgery: purulent discharge from the surgical wound,
localized pain or tenderness, swelling, erythema, warmth,
or wound dehiscence, with or without microbiological
confirmation. MRSA isolates were further classified into
community-acquired MRSA (CA-MRSA) and hospital-
acquired MRSA (HA-MRSA) based on established
epidemiological definitions. Specifically, CA-MRSA
was defined as MRSA isolated in patients without a
history of hospitalization for ≥48 hours, surgery, dialysis,
residence in a long-term care facility, or the presence of
indwelling medical devices within the previous year.
Conversely, HA-MRSA was considered when any of
these healthcare-related risk factors were identified.

Sample collection and microbiological
processing

For each patient presenting with clinically suspected SSI,
two wound swab samples were collected aseptically
using sterile cotton swabs, and pus aspirates were
obtained when available using sterile syringes. All
specimens were promptly transported to the
Microbiology Laboratory under aseptic conditions to
minimize contamination and degradation. Gram staining
was performed for preliminary identification, followed
by inoculation onto 5% sheep blood agar and
MacConkey agar plates. Cultures were incubated
aerobically at 37 °C and examined after 24–48 hours.
Colonies showing morphology consistent with
Staphylococcus aureus underwent further biochemical
characterization, including catalase and tube coagulase
tests and mannitol fermentation on mannitol salt agar.
Antimicrobial susceptibility testing was carried out using
the modified Kirby-Bauer disc diffusion method on
Mueller-Hinton agar, with interpretation based on the
Clinical and Laboratory Standards Institute (CLSI)
guidelines. A cefoxitin (30 µg) disc was used as a
surrogate marker for methicillin resistance. To ensure
accurate detection of resistance, minimum inhibitory
concentrations (MICs) for vancomycin were determined
by E-test strips. Isolates showing intermediate or
resistant MIC values underwent confirmatory testing
using broth microdilution methods. Molecular
confirmation of MRSA was performed by polymerase
chain reaction (PCR) targeting the mecA gene.

Data collection

Detailed clinical and demographic information was
recorded prospectively using a predesigned structured
proforma. Data included patient age, sex, comorbid
conditions such as diabetes mellitus and chronic kidney
disease, nutritional status, smoking history, type of
surgical procedure, surgical duration, and duration of
preoperative hospitalization. Additional variables
captured included prior antibiotic use within three
months before surgery, presence of invasive devices,
time to onset of infection, and clinical features at
presentation. Laboratory parameters, including leukocyte
count, C-reactive protein, and wound culture results,
were systematically documented. Treatment details,
comprising empirical and targeted antibiotic regimens,
surgical interventions such as debridement or implant
removal, and adjunctive wound care practices, were also
recorded. Clinical outcomes were assessed in terms of
wound healing time, length of hospital stay,
complications, and readmission rates.
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Bias

To minimize potential sources of bias, patients were
consecutively recruited using predefined eligibility
criteria, thereby reducing selection bias. Microbiological
samples were processed using standardized CLSI
guidelines with blinding of laboratory personnel to
clinical details to avoid observer bias. Data collection
followed a structured proforma, and statistical analyses
were performed using validated software (SPSS v26.0),
minimizing information and analytical bias.

Data analysis
Data were compiled in Microsoft Excel spreadsheets and
analyzed using IBM SPSS Statistics version 26.0 (IBM
Corp., Armonk, NY, USA). Continuous variables were
summarized as means with standard deviations or
medians with interquartile ranges, depending on the
distribution assessed by the Shapiro-Wilk test.
Categorical variables were expressed as frequencies and
percentages. The chi-square test was used to compare
categorical data between CA-MRSA and HA-MRSA
groups. For continuous variables, independent samples t-
tests were applied when data were normally distributed,
while the Mann-Whitney U test was used for
nonparametric comparisons. A p-value less than 0.05
was considered statistically significant for all analyses.

Ethical considerations

Before the initiation of the study, approval was obtained
from the Institutional Ethics Committee by the
Declaration of Helsinki. Written informed consent was
obtained from all participants after explaining the
objectives and procedures of the study in their local
language.

Results
Participant flow

During the 18-month study period, a total of 1,245
orthopaedic surgeries were performed at our institution.
All operated patients were prospectively screened for the
development of postoperative surgical site infections
(SSIs) within 30 days of surgery. Of these, 167 patients
developed clinical features suggestive of SSI and were
evaluated further. After applying the exclusion criteria
(pre-existing infection at the operative site before index
surgery = 12 patients; refusal to provide consent = 9
patients), 146 patients were enrolled in the final analysis.
All enrolled patients completed follow-up until
documented wound healing or hospital discharge, and no
cases were lost to follow-up.

Figure 1. Participant flow diagram
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Study population and demographic profile

A total of 146 patients who developed SSIs following
orthopaedic surgical procedures were enrolled during the
18-month study period. The mean age of the cohort was
48.6 ± 14.2 years, with a range from 18 to 81 years.
Among the patients, 89 (61.0%) were male and 57
(39.0%) were female.
The majority of patients (67, 45.9%) underwent
procedures for fracture fixation, while 41 (28.1%)

underwent elective joint replacement surgeries, and 38
(26.0%) underwent spinal instrumentation or
decompression.
Comorbidities were observed in 76 patients (52.0%),
with diabetes mellitus being the most prevalent (47 cases,
32.2%), followed by hypertension (27 cases, 18.5%),
chronic kidney disease (11 cases, 7.5%), and obesity (9
cases, 6.2%). A history of smoking was documented in
52 patients (35.6%) (Table 1).

Table 1: Demographic and clinical characteristics of the study population (N=146)
Characteristic Frequency (%) or Mean ± SD
Age (years) 48.6 ± 14.2
Age >60 years 44 (30.1%)
Sex (male) 89 (61.0%)
Diabetes mellitus 47 (32.2%)
Hypertension 27 (18.5%)
Chronic kidney disease 11 (7.5%)
Obesity (BMI >30 kg/m²) 9 (6.2%)
Smoking 52 (35.6%)
Fracture fixation surgery 67 (45.9%)
Joint replacement 41 (28.1%)
Spinal instrumentation/decompression 38 (26.0%)

Microbiological spectrum of surgical site
infections

Microbiological analysis revealed that Staphylococcus
aureus was the predominant organism, isolated in 85 of
146 infections (58.2%). Among these, 57 isolates (39.0%
of total SSIs) were identified as methicillin-resistant S.
aureus (MRSA), while 28 isolates (19.2%) were

methicillin-sensitive S. aureus (MSSA). Other Gram-
negative organisms, including Escherichia coli,
Pseudomonas aeruginosa, and Klebsiella pneumoniae,
contributed to a smaller proportion of infections (Table
2).
Polymicrobial growth was detected in 11 cases (7.5%),
most frequently involving S. aureus combined with
Gram-negative bacilli.

Table 2: Microbial isolates identified in postoperative orthopaedic SSIs
Organism Frequency (%)
MRSA 57 (39.0%)
MSSA 28 (19.2%)
Escherichia coli 19 (13.0%)
Pseudomonas aeruginosa 16 (11.0%)
Klebsiella pneumoniae 10 (6.8%)
Polymicrobial/Other Gram-negative 16 (11.0%)
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Comparison of demographic and clinical
features in CA-MRSA and HA-MRSA
infections

The comparison of demographic and clinical
characteristics between community-acquired MRSA
(CA-MRSA) and hospital-acquired MRSA (HA-MRSA)
infections revealed several significant differences.
Patients with HA-MRSA infections were older on
average, with a mean age of 51.2 ± 13.9 years compared
to 42.3 ± 12.7 years in the CA-MRSA group (p=0.02).
The proportion of male patients was similar in both

groups (63.6% vs. 62.5%; p=0.92). Diabetes mellitus
was significantly more prevalent among HA-MRSA
cases (48.5%) compared to CA-MRSA cases (20.8%)
(p=0.03). Notably, prior hospitalization for 48 hours or
more was observed in 78.8% of HA-MRSA patients,
whereas only 20.8% of CA-MRSA patients had such a
history (p<0.001). Recent antibiotic use within the
preceding three months was also more common in the
HA-MRSA group (66.7% vs. 25.0%; p=0.002).
Furthermore, a preoperative hospital stay exceeding
seven days was reported in 60.6% of HA-MRSA
infections compared to 29.2% in the CA-MRSA group
(p=0.01) (Table 3).

Table 3: Comparison of demographic and clinical features in CA-MRSA and HA-MRSA
infections
Characteristic CA-MRSA

(n=24)
HA-MRSA
(n=33)

p-
value

Mean age (years) 42.3 ± 12.7 51.2 ± 13.9 0.02
Male sex 15 (62.5%) 21 (63.6%) 0.92
Diabetes mellitus 5 (20.8%) 16 (48.5%) 0.03
Prior hospitalization ≥48 hrs 5 (20.8%) 26 (78.8%) <0.001
Recent antibiotic use 6 (25.0%) 22 (66.7%) 0.002
Preoperative hospital stay >7 days 7 (29.2%) 20 (60.6%) 0.01

Antimicrobial susceptibility patterns

Susceptibility testing demonstrated significant
differences between CA-MRSA and HA-MRSA isolates.
CA-MRSA showed higher susceptibility rates to
clindamycin (87.5% vs. 51.5%; p=0.006) and

trimethoprim-sulfamethoxazole (79.2% vs. 36.4%;
p=0.002). Resistance to ciprofloxacin and erythromycin
was also more prevalent among HA-MRSA isolates
(Table 4).
All MRSA isolates, regardless of classification, remained
fully susceptible to vancomycin and linezolid.

Table 4: Antimicrobial susceptibility of MRSA isolates
Antibiotic CA-MRSA Susceptibility (%) HA-MRSA Susceptibility (%) p-value
Clindamycin 87.5 51.5 0.006
Trimethoprim-sulfamethoxazole 79.2 36.4 0.002
Ciprofloxacin 45.8 24.2 0.09
Erythromycin 37.5 12.1 0.04
Vancomycin 100 100 —
Linezolid 100 100 —

Treatment modalities and clinical
outcomes

All patients received empirical broad-spectrum
antibiotics pending culture results, followed by targeted
therapy once susceptibility profiles were available.
The mean duration of intravenous antibiotic therapy was
significantly longer in HA-MRSA cases (14.6 ± 4.2 days)
compared to CA-MRSA (9.3 ± 3.8 days; p=0.001).

Surgical debridement was performed in 45 patients
(78.9%) with HA-MRSA infections and 12 patients
(50.0%) with CA-MRSA infections (p=0.02).
The mean length of hospital stay was significantly
prolonged in the HA-MRSA group (21.8 ± 6.5 days)
compared to the CA-MRSA group (13.2 ± 5.7 days;
p<0.001). The median time to wound healing was also
longer in HA-MRSA (32 days) compared to CA-MRSA
(20 days; p=0.01) (Figure 2).
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Figure 2: Mean hospital stay duration in CA-MRSA vs. HA-MRSA

Complications

Complications were observed in 12 patients (21.1%)
with MRSA infections overall. These included persistent
infection necessitating implant removal in 5 cases (all
HA-MRSA) and delayed wound healing beyond 45 days
in 7 cases. No deaths were reported during the follow-up
period.

Multivariate logistic regression analysis

A multivariate logistic regression analysis was
performed to identify independent predictors associated
with hospital-acquired MRSA (HA-MRSA) infection
among patients with postoperative orthopaedic surgical
site infections. The outcome variable was the
classification of MRSA infection (HA-MRSA versus
CA-MRSA). Independent variables included age, sex,

diabetes mellitus, prior hospitalization for 48 hours or
more, preoperative hospital stay exceeding 7 days, and
recent antibiotic use within the preceding three months.
The regression model demonstrated that prior
hospitalization of at least 48 hours was a strong
independent predictor of HA-MRSA, with an adjusted
odds ratio (aOR) of 5.21 (95% CI: 1.82–14.93, p=0.002).
Additionally, recent antibiotic use was significantly
associated with HA-MRSA (aOR=3.19, 95% CI: 1.14–
8.91, p=0.03). Diabetes mellitus also emerged as an
independent risk factor (aOR=2.84, 95% CI: 1.04–7.75,
p=0.04). Other variables such as age, sex, and
preoperative hospital stay did not reach statistical
significance in the multivariate model. These findings
suggest that both prior healthcare exposure and
underlying metabolic comorbidity play important roles in
the acquisition of HA-MRSA among orthopaedic
patients (Table 5)
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Table 5: Multivariate logistic regression for predictors of HA-MRSA infection
Predictor Adjusted Odds Ratio (aOR) 95% Confidence Interval p-value
Age (per year increase) 1.03 0.99–1.07 0.08
Male sex 1.12 0.42–2.95 0.81
Diabetes mellitus 2.84 1.04–7.75 0.04
Prior hospitalization ≥48 hours 5.21 1.82–14.93 0.002
Preoperative stay >7 days 1.76 0.65–4.77 0.26
Recent antibiotic use 3.19 1.14–8.91 0.03

Kaplan-Meier survival analysis of wound
healing time

A Kaplan-Meier survival analysis was conducted to
evaluate differences in time to complete wound healing
between patients infected with CA-MRSA and those
infected with HA-MRSA. Time to healing was defined
as the duration in days from the date of infection
diagnosis to the date of documented complete
epithelialization. The analysis revealed that patients with

HA-MRSA infections experienced significantly delayed
wound healing compared to the CA-MRSA group. The
median time to healing in the HA-MRSA cohort was 32
days, whereas the CA-MRSA group had a median
healing time of 20 days. The log-rank test confirmed that
this difference was statistically significant (p=0.008)
(Figure 3). The Kaplan-Meier survival curves
demonstrated a divergence in healing trajectories,
highlighting the substantial clinical impact of HA-MRSA
infections on recovery duration.

Figure 3: Kaplan-Meier survival curve (Time to wound healing)

Descriptive statistics: medians and
interquartile ranges

To better characterize continuous outcomes with skewed
distributions, median values and interquartile ranges
(IQR) were calculated alongside means and standard
deviations. The median length of hospital stay for

patients with HA-MRSA infection was 21 days (IQR:
18–25), compared to 13 days (IQR: 10–16) in the CA-
MRSA group (p<0.001). Similarly, the median duration
of intravenous antibiotic therapy was significantly longer
among HA-MRSA cases (14 days, IQR: 11–17) versus
CA-MRSA cases (9 days, IQR: 7–11) (p<0.001). Time
to wound healing showed a median of 32 days (IQR: 24–
40) in HA-MRSA patients and 20 days (IQR: 15–28) in
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CA-MRSA patients (p=0.001). These findings confirm the considerable burden imposed by HA-MRSA in terms
of treatment duration and hospital utilization (Table 6).

Table 6: Distribution of continuous variables (Median and IQR)
Outcome Variable CA-MRSA (Median, IQR) HA-MRSA (Median, IQR) p-value (Mann-Whitney U)
Length of hospital stay 13 (10–16) days 21 (18–25) days <0.001
Time to wound healing 20 (15–28) days 32 (24–40) days 0.001
Duration of IV antibiotics 9 (7–11) days 14 (11–17) days <0.001

Effect size reporting

Effect sizes were calculated to assess the magnitude of
the observed differences between groups. For continuous
variables, Cohen’s d was used, indicating large effect
sizes for both length of hospital stay (d=1.58) and time to
wound healing (d=1.17), suggesting these differences are
not only statistically significant but also clinically

meaningful. Cramer’s V was applied to measure
associations between categorical variables. The
association between prior hospitalization and HA-MRSA
infection demonstrated a strong effect (Cramer’s
V=0.59), while the association with diabetes mellitus
was moderate (Cramer’s V=0.28) (Figure 4). Together,
these results underscore that HA-MRSA infections are
consistently linked to worse clinical outcomes with large,
measurable impacts on patients’ recovery.

Figure 4: Effect Sizes for Continuous Outcomes (Cohen’s d)

Discussion

This study comprehensively evaluated the
epidemiological profile, antimicrobial susceptibility
patterns, clinical characteristics, and outcomes associated
with community-acquired MRSA (CA-MRSA) and
hospital-acquired MRSA (HA-MRSA) in postoperative
orthopaedic surgical site infections. HA-MRSA
infections were significantly more prevalent, accounting
for nearly 58% of MRSA isolates. Patients with HA-
MRSA were more likely to have a history of

hospitalization, recent antibiotic use, and comorbid
conditions such as diabetes mellitus. Additionally, HA-
MRSA was associated with prolonged hospital stay,
delayed wound healing, and a higher requirement for
surgical debridement compared with CA-MRSA.

The predominance of HA-MRSA observed in this study
is consistent with previous reports highlighting the
continued burden of hospital-acquired strains in
orthopaedic wards. A large multicentre surveillance
study in Europe reported that over 60% of MRSA
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isolates in orthopaedic infections were linked to
healthcare exposure, particularly among patients with
prior hospital stays or invasive devices [14]. Similarly, a
meta-analysis confirmed that HA-MRSA remains the
principal cause of healthcare-associated surgical site
infections, although community strains are increasingly
encroaching into hospital environments [12]. The strong
association between prior hospitalization and HA-MRSA
(adjusted OR=5.21) in this study corroborates these
earlier findings.
The considerable proportion (42.1%) of CA-MRSA
isolates underscores the blurring epidemiological
boundaries between community and hospital strains, as
previously described [13]. The detection of CA-MRSA
in hospitalized patients raises important concerns
regarding community reservoirs, inadequate screening on
admission, and potential horizontal transmission within
healthcare facilities. Comparable reports from the United
States and Europe indicate that CA-MRSA is now
recognized as a significant pathogen in healthcare
settings [6,7].

Antimicrobial susceptibility analysis demonstrated that
CA-MRSA isolates retained higher sensitivity to
clindamycin (87.5%) and trimethoprim-
sulfamethoxazole (79.2%) compared to HA-MRSA,
which exhibited multidrug resistance to several non-beta-
lactam agents. These patterns align with earlier
observations that CA-MRSA strains, often harbouring
SCCmec type IV elements, tend to be more susceptible
to non-beta-lactam antibiotics [7]. Recognition of these
differences is crucial for guiding empiric antibiotic
selection and optimizing treatment [8]. All isolates in
this study remained fully susceptible to vancomycin and
linezolid, which is reassuring, but continued vigilance is
required to prevent emerging resistance through strict
antimicrobial stewardship.
The Kaplan-Meier survival analysis demonstrated a
significant delay in wound healing among patients with
HA-MRSA, with a median time to healing of 32 days
compared with 20 days in CA-MRSA cases. This
highlights the substantial clinical and economic burden
associated with HA-MRSA. Previous studies estimated
that MRSA infections prolong hospital stay by an
average of 10–14 days and markedly increase direct
healthcare costs [3].
Diabetes mellitus emerged as an independent risk factor
for HA-MRSA infection (adjusted OR=2.84). This
finding is consistent with earlier reports that identified
diabetes as a determinant of poor wound healing and an
important contributor to MRSA colonization and
infection [15]. These results emphasize the need for

rigorous perioperative glycaemic control and tailored
infection-prevention strategies in diabetic patients.

Generalizability

The findings of this study may not be fully generalisable
to other healthcare institutions with differing
demographic profiles, surgical practices, or infection
control policies. While the results provide valuable
insights into the burden and characteristics of MRSA
infections in the present setting, caution is warranted
when extrapolating these outcomes to broader
populations. Larger, multicentric studies incorporating
molecular epidemiology are needed to validate these
findings and strengthen their applicability to wider
clinical practice.

Conclusion

This study highlights the considerable burden of MRSA
infections in postoperative orthopaedic patients, with
HA-MRSA representing the predominant strain. HA-
MRSA infections were significantly associated with
prior hospitalization, recent antibiotic exposure, and
comorbid diabetes mellitus, and they resulted in
prolonged hospital stays, delayed wound healing, and
greater need for surgical intervention. In contrast, CA-
MRSA isolates demonstrated higher susceptibility to
clindamycin and trimethoprim-sulfamethoxazole,
underscoring the importance of accurate epidemiological
classification to guide empirical therapy. These findings
emphasize the need for enhanced infection control
measures, preoperative screening protocols, and
antimicrobial stewardship programs tailored to local
epidemiological patterns. Future multicentric studies
incorporating molecular typing are warranted to further
elucidate transmission dynamics and optimize prevention
strategies in orthopaedic surgical settings.

Limitations

This study was conducted at a single tertiary care
teaching hospital, and the absence of advanced molecular
typing methods, such as SCCmec element
characterization, multilocus sequence typing, or Panton-
Valentine leukocidin gene detection, restricted the ability
to comprehensively delineate strain diversity and
transmission dynamics. Although adjustments were
made for key confounding variables, unmeasured factors
such as perioperative glycaemic control, nutritional
status, and adherence to postoperative wound care
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protocols may have influenced infection risk and
outcomes. The relatively modest sample size also limited
the statistical power for subgroup analyses.

Recommendations

Routine preoperative MRSA screening and
decolonization should be prioritized, particularly in
patients with prior hospitalization or diabetes. Empirical
antibiotic protocols must be adapted to local
susceptibility patterns, reserving vancomycin and
linezolid for confirmed resistant cases. Strengthening
infection control practices—including stringent hand
hygiene, environmental cleaning, and antimicrobial
stewardship—is essential to curtail HA-MRSA
transmission. Finally, multicentric studies employing
molecular typing are warranted to elucidate
epidemiological shifts and guide targeted prevention
strategies in orthopaedic surgical care.
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