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Abstract

Introduction: Methicillin-resistant Staphylococcus aureus (MRSA) continues to pose a significant challenge in
clinical settings due to its capacity to cause severe infections and its widespread resistance to multiple
antibiotics. The emergence and persistence of MRSA in both community and hospital environments reflect
inappropriate antimicrobial use and lapses in infection control practices. Monitoring the prevalence and
resistance patterns of MRSA is essential for guiding empirical therapy, developing infection control strategies,
and preserving the efficacy of last-line antibiotics like vancomycin and linezolid.

Material and Methods: This cross-sectional observational study was conducted over one year in the
microbiology department of a tertiary care center in Western Gujarat. A total of 300 Staphylococcus aureus
isolates were obtained from various clinical specimens, and MRSA was identified using the cefoxitin disc
diffusion method following CLSI guidelines. Antimicrobial susceptibility testing was performed for a wide
panel of antibiotics.

Results: Out of 300 S. aureus isolates, 107 (35.67%) were identified as MRSA. The highest number of MRSA
isolates were recovered from pus and wound swabs (37.89%), followed by respiratory samples (35.71%), urine
(34.29%), body fluids (30.00%), blood (27.27%), and vaginal swabs (26.67%). All MRSA isolates were
sensitive to vancomycin and linezolid. However, high resistance was noted against erythromycin (67.21%),
ciprofloxacin (63.57%), and clindamycin (51.28%). Among urinary MRSA isolates, 52.63% were resistant to
norfloxacin, and 34.21% to nitrofurantoin.

Conclusion: MRSA remains a significant nosocomial pathogen with a high prevalence and considerable
resistance to commonly used antibiotics. Continuous surveillance and rational antibiotic use are vital to curb its
spread and ensure effective treatment.
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Introduction

The prevalence of Methicillin-resistant to resist methicillin and other antibiotics within the

Staphylococcus aureus (MRSA) has become a
critical focus in modern healthcare, particularly
within hospital environments such as tertiary care
centers. [1] MRSA are highly resistant strains of
Staphylococcus aureus, a pathogen responsible for
a wide range of infections. [2]

The rise in these resistant strains is primarily due to
the excessive and often inappropriate use of
antibiotics, which accelerates the development of
resistance. Evaluating the prevalence pattern of
MRSA is essential for understanding how these
bacteria spread within healthcare settings and how
their prevalence impacts patient outcomes and
healthcare resource utilization. [3]

MRSA, first identified in the early 1960s, has
established itself as one of the leading causes of
hospital-acquired infections (HAIs). [4] Its ability
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beta-lactam class makes it a significant challenge
for infection control in healthcare institutions. The
continuous mutation and adaptation of MRSA
strains have resulted in different variants that are
more resistant and difficult to treat, increasing the
need for constant surveillance and intervention
within healthcare facilities. [5]

Tertiary care centers, as high-level healthcare
providers, often treat patients with complex
conditions requiring long-term care, invasive
procedures, and multiple treatments.

These factors contribute to a higher risk of MRSA
transmission within these environments. Evaluating
the prevalence of these resistant bacteria in such
settings provides insights into the effectiveness of
current infection control practices, the level of
antibiotic stewardship, and the potential need for
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more aggressive prevention measures. Identifying
high-risk areas and populations within the hospital
can also help target interventions more efficiently,
reducing the spread of these pathogens and
improving patient safety. [6]

Material and Methods

This cross-sectional, hospital-based observational
study was conducted over a one-year period (April
2024 to March 2025) in the Department of
Microbiology at a tertiary care center located in
Western Gujarat. The primary objective was to
evaluate the prevalence and resistance pattern of
Methicillin-resistant Staphylococcus aureus
(MRSA) among clinical isolates obtained from
both inpatients and outpatients across various
hospital units. Ethical clearance for the study was
obtained from the Institutional Ethics Committee
prior to initiation, and patient consent was taken as
per the hospital’s standard protocols for
microbiological studies.

All types of clinical specimens including pus,
wound swabs, blood, sputum, urine, catheter tips,
and body fluids submitted to the microbiology
laboratory during the study period were included.
Standard microbiological procedures were followed
for the isolation and identification of
Staphylococcus aureus. Preliminary identification
was based on colony morphology on nutrient and
blood agar, Gram staining, and confirmatory
biochemical tests such as catalase, slide and tube
coagulase tests. Where required, advanced
identification was supplemented using automated
systems like VITEK-2 or MALDI-TOF for
confirmatory species-level identification.
Antimicrobial susceptibility testing was performed
using the modified Kirby-Bauer disc diffusion
method on Mueller-Hinton agar, and interpreted
according to the Clinical and Laboratory Standards
Institute (CLSI) guidelines 2023. Cefoxitin (30 pug)
disc diffusion was used as a surrogate marker to
detect methicillin resistance, with a zone of
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inhibition <21 mm indicating MRSA. Control
strains such as Staphylococcus aureus ATCC
25923 were used for internal quality assurance.
Each isolate was tested only once to avoid
duplication, and repeated isolates from the same
patient or specimen type were excluded to maintain
data integrity.

Demographic details of patients including age,
gender, and hospital location (ICU, surgical ward,
general ward, OPD) were recorded. Additional
clinical parameters like duration of hospitalization,
presence of indwelling devices, recent antibiotic
use, and comorbidities (such as diabetes or
immunosuppressive conditions) were also noted,
wherever available. These variables were analyzed
to identify possible risk factors associated with
MRSA colonization or infection. Specimen-wise
and department-wise distributions of MRSA were
documented to evaluate the burden across different
hospital areas.

Data collected from laboratory records and case
files were systematically entered into Microsoft
Excel and analyzed using SPSS software (version
25.0). Descriptive statistics were used to
summarize prevalence, while inferential analysis
such as chi-square tests and logistic regression
were applied to determine associations between
MRSA positivity and potential risk variables.

Results

A total of 300 Staphylococcus aureus isolates were
obtained from various clinical specimens over the
study period. The highest number of isolates were
recovered from pus and wound swabs (63.33%),
followed by urine, respiratory samples, blood,
vaginal swabs, and sterile body fluids.

This distribution reflects the common sources of S.
aureus infections in hospitalized patients. Table 1
provides the revised distribution of Staphylococcus
aureus and MRSA isolates from different specimen

types.

Table 1: Distribution of Staphylococcus aureus and MRSA isolated from various clinical specimens

Clinical Total MRSA | Percentage Clinical Total MRSA | Percentage
Samples Isolates (%) Samples Isolates (%)
Pus and wound | 190 72 37.89 Blood 22 6 27.27
swabs
Urine 35 12 34.29 Vaginal 15 4 26.67
swabs
Respiratory 28 10 35.71 Body fluids | 10 3 30.00
samples
Total 300 107 35.67

MRSA — Methicillin-resistant Staphylococcus aureus.

In the present study, the overall prevalence of
MRSA was found to be 35.67%. The highest
proportion of MRSA isolates originated from pus
and wound swabs (37.89%), reflecting their clinical
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significance in hospital-acquired infections. Table 2
illustrates the susceptibility pattern of MRSA
isolates against various antimicrobial agents. All
MRSA isolates in this study were found to be
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sensitive to Vancomycin and Linezolid, reinforcing
their role as effective options in the treatment of
resistant staphylococcal infections. The highest

resistance was noted against Erythromycin
(67.21%), Ciprofloxacin (63.57%), and
Clindamycin  (51.28%). Resistance to Co-

trimoxazole and Gentamicin was observed in
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44.87% and 39.74% of isolates, respectively.
Among urinary MRSA isolates, 52.63% showed
resistance to Norfloxacin, and 34.21% were
resistant to Nitrofurantoin.

All vancomycin MIC values remained <2 ug/mL,
within the susceptible range.

Table 2: Resistance of MRSA to individual antimicrobial agents

Antimicrobial No. of | Resistant | Resistance | Antimicrobial No. of | Resistant | Resistance
Agent MRSA | Strains (%) Agent MRSA | Strains (%)
Isolates Isolates
Tested Tested
Erythromycin* 129 87 67.21 Amikacin 114 36 31.58
Ciprofloxacin 140 89 63.57 Cefoxitin 140 140 100.00
Clindamycin* 117 60 51.28 Penicillin 140 140 100.00
Co-trimoxazole | 107 48 44.87 Norfloxacin®* 76 40 52.63
Gentamicin 119 47 39.49 Nitrofurantoin®** | 76 26 3421
Tetracycline 122 38 31.15 Linezolid 140 0 0.00
Vancomycin®*** | 140 0 0.00

*Not tested in urine samples, **only tested in urine samples, ***MIC (Minimum Inhibitory
Concentration) determined

Discussion

In our study, the overall prevalence of MRSA
among Staphylococcus aureus isolates was 35.67%,
aligning moderately with several regional and
global studies, though falling below the alarming
levels reported in some centers. For instance,
Khanal et al. [7] in Nepal reported a slightly lower
MRSA prevalence of 31.2%, while Mendem et al.
[8] and Siddiqui et al. [9] reported significantly
higher prevalence rates of 44.8% and 52%,
respectively.

Similarly, Sapkota et al. [10] found a striking
70.64% MRSA rate, largely concentrated in wound
infections, consistent with our observation that
MRSA was most commonly isolated from pus and
wound swabs (37.89%). Interestingly, Garoy et al.
[11] documented an even higher MRSA prevalence
of 72%, further emphasizing the global variability
and the importance of local surveillance data. Our
relatively moderate MRSA rate may reflect better
antibiotic stewardship practices or variations in
sample source composition and infection control
protocols.

Antibiotic resistance patterns revealed in our study
underscore the persistent multidrug-resistant nature
of MRSA, with the highest resistance observed to
erythromycin (67.21%), ciprofloxacin (63.57%),
and clindamycin (51.28%). These trends correlate
with Islam and Shamsuzzaman [12], who reported
high MRSA resistance to ciprofloxacin (93.33%)
and erythromycin (73.33%), and Dhungel et al.
[13], who noted resistance rates of 94.9% to
erythromycin and gentamicin. Our gentamicin
resistance (39.74%) and co-trimoxazole resistance
(44.87%) also mirror the findings of Singh et al.
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[14] and Mendem et al. [8], which cited frequent
resistance to aminoglycosides and sulfonamides.
While Saeed et al. [15] identified broader resistance
to agents like ampicillin and ertapenem, our
resistance pattern was primarily confined to first-
line and mid-tier antimicrobials. The consistency of
resistance to beta-lactams across studies, including
universal resistance to penicillin and cefoxitin,
reflects the defining mechanism of MRSA and the
global challenge it poses.

Despite the wide prevalence of resistance, our
findings — like those of Oberoi et al. [16], Islam
and Shamsuzzaman [12], and Khanal et al. [7]
reaffirmed the sustained efficacy of vancomycin
and linezolid, to which all MRSA isolates in our
study were sensitive. This is reassuring in the
context of rising resistance to older drugs.
However, other studies have reported the
emergence of vancomycin-intermediate or resistant
strains, as seen in Dhungel et al. [13] and Garoy et
al. [11], where 8.8% and 15.9% of isolates,
respectively,  showed reduced vancomycin
susceptibility.

Although none of our isolates demonstrated
reduced susceptibility (MIC <2 pg/mL), the
emergence of such strains elsewhere stresses the
need for MIC-based vancomycin monitoring in
tertiary care settings. The susceptibility to linezolid
in our study (100%) is consistent across nearly all
referenced studies, underscoring its role as a critical
therapeutic option for complicated MRSA
infections.

Finally, the implications of MRSA colonization
and transmission vary widely based on geography,
hospital environment, and population risk profiles.
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Our study, based in a tertiary care center in
Western Gujarat, showed a pattern of MRSA
predominance in wound and pus samples, echoing
Sapkota et al. [10] and Garoy et al. [11], who
reported high MRSA rates in surgical and wound
infections. In contrast, Singh et al. [14] focused on
nasal carriage among healthcare workers, finding
lower prevalence (7.5%) but concerning resistance
trends. Meanwhile, Kejela and Dekosa [17]
highlighted the challenges in surgical wards where
MRSA and VRSA prevalence were highest. This
variation indicates the role of ward-specific
infection control protocols, host vulnerability, and
antimicrobial exposure history. Our findings
reinforce the necessity of localized antibiograms,
hospital-specific infection control audits, and
tailored antimicrobial stewardship programs.
Continuous surveillance, supported by molecular
typing and resistance gene profiling as suggested
by Saced et al. [15] and Khanal et al. [7], would
further enhance the management and containment
of MRSA in healthcare systems.

The present study was limited by the absence of
molecular characterization of MRSA isolates, such
as mecA gene detection or SCCmec typing, which
could have provided deeper insights into the
genetic basis of resistance.

Additionally, the study did not evaluate clinical
outcomes or patient comorbidities, which may
influence the risk and prognosis of MRSA
infections. Lastly, being a single-center study, the
findings may not be generalizable to other
geographic regions or healthcare settings with
differing antibiotic practices and infection control
standards.

Conclusion

This study highlights the significant burden of
Methicillin-resistant Staphylococcus aureus
(MRSA) infections in a tertiary care center in
Western Gujarat, with an overall prevalence of
35.67% among S. aureus isolates. The
predominance of MRSA in pus and wound swabs
underscores its role in surgical site and skin-soft
tissue infections.

While vancomycin and linezolid retained complete
efficacy against MRSA, high resistance to
erythromycin, ciprofloxacin, and clindamycin
raises concerns about the diminishing utility of
commonly used antibiotics. The findings stress the
urgent need for robust infection control practices,
periodic surveillance, and antibiotic stewardship
programs to limit MRSA transmission and optimize
therapeutic outcomes. Regional susceptibility data
such as ours are essential to inform empirical
treatment guidelines and prevent further escalation
of antimicrobial resistance.
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