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ABSTRACT

Staphylococcus aureus is a major human pathogen responsible for infections ranging from
superficial skin and soft-tissue disease to life-threatening bacteremia, endocarditis and
pneumonia, and the emergence of methicillin-resistant strains (MRSA) has substantially
complicated its clinical management. Healthcare workers (HCWs), owing to frequent and
close patient contact, can act as reservoirs and vectors for MRSA transmission within
hospitals. This review synthesises the literature on MRSA epidemiology and antimicrobial
resistance alongside a prospective study conducted at Fortis Hospital Mohali, Punjab, in which
70 clinical samples from healthcare workers were processed by culture, Gram staining,
biochemical testing and Kirby—Bauer disc-diffusion antimicrobial susceptibility testing
(AST). Wound swabs were the most frequent sample type, and isolates were predominantly
obtained from workers in the 61-70 year age range. AST revealed that S. aureus isolates were
most consistently  susceptible to vancomycin, clindamycin and trimethoprim-
sulfamethoxazole, while resistance was highest to linezolid, teicoplanin and oxacillin — a
pattern indicating a substantial MRSA and multidrug-resistant burden in this cohort. These
findings reinforce the importance of routine surveillance, antimicrobial stewardship, and

strict infection prevention and control practices among healthcare personnel.
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1. INTRODUCTION

Staphylococcus aureus is a gram-positive bacterium capable of causing a wide spectrum of
disease, from minor skin infections to sepsis and infective endocarditis. The emergence of
methicillin-resistant S. aureus (MRSA) strains, which are frequently resistant to multiple
antibiotic classes, has made treatment considerably more difficult and has driven an urgent
need for improved antimicrobial agents and infection control measures. Historically, S.
aureus developed resistance to penicillin within one to two years of its clinical introduction,
to methicillin within less than a decade, and to vancomycin only after roughly forty years —
a trajectory that illustrates the pathogen's remarkable adaptive capacity.

Healthcare workers occupy a central position in MRSA transmission dynamics. Because of
their close and repeated contact with patients, they may become colonised and act — often
unknowingly — as vectors that spread the organism within healthcare facilities. Reported
colonisation rates among HCWs vary considerably across hospital settings, departments
and countries, reflecting differences in local hygiene practices and infection control
adherence, and underscoring the value of regular surveillance. Antimicrobial susceptibility
testing (AST) remains an essential clinical tool, guiding empirical antibiotic choice and
informing broader infection control and stewardship strategies, while patient- and worker-
level factors such as age, comorbidity and prior antibiotic exposure further shape treatment
success.

Global data illustrate the scale of the problem: severe MRSA infections numbered around
100,000 in the United States in 2005 alone, with associated deaths (approximately 19,000)
exceeding those attributed to HIV/AIDS in the same year, and MRSA bacteremia rates rose
sharply across multiple regions — including Quebec, Oxfordshire, Minnesota and Calgary —
between the late 1990s and mid-2000s, driven substantially by epidemic clones such as
USA300 in North America and EMRSA-15/16 in the United Kingdom. Encouragingly,
improved infection control practices have since driven notable declines in MRSA bacteremia

in several of these same regions.

1.1 Aim and Objectives

The study's aim was to assess the antibiotic susceptibility of MRSA isolates among
healthcare workers. The specific objectives were: (1) to analyse the distribution of infection
sites associated with S. aureus in the studied population; (2) to determine the antimicrobial
susceptibility pattern of S. aureus isolates in a tertiary care hospital; and (3) to contribute to

ongoing surveillance of antimicrobial resistance and inform infection control measures.
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2. Review of Literature

MRSA is consistently reported to be more prevalent in hospital than community settings,
with clinical isolates showing high resistance rates to penicillin and macrolides. Recognised
risk factors for S. aureus infection and resistance include prior antibiotic exposure,
hospitalisation, diabetes and immunosuppression. In one series of 160 clinical isolates, overall
antimicrobial susceptibility was 100% for vancomycin but fell markedly for other agents —
49.4% for amikacin, 43.8% for gentamicin, 36.8% for co-trimoxazole and tetracycline, and as
low as 3.1% for penicillin — identifying vancomycin, amikacin and gentamicin as the most
reliable agents against S. aureus, and penicillin, oxacillin and erythromycin as the least
reliable.

Indian data reflect a similarly concerning picture. A study of clinical specimens in Amritsar
(2008-2009) reported an MRSA prevalence of 46%, while a neonatal intensive care unit study
in the same city found an MRSA rate of 57.3% among blood culture isolates. In Odisha, 60%
of nosocomial

S. aureus isolates were resistant to oxacillin and cefoxitin, with two isolates additionally
harbouring the mecA, cfr and vanA resistance determinants — conferring resistance to
methicillin, linezolid and vancomycin simultaneously. In eastern Uttar Pradesh, 54.8% of
isolates were identified as MRSA, with more than 80% resistant to penicillin, co-trimoxazole,
ciprofloxacin, gentamicin, erythromycin and tetracycline. A broader multi-year Indian dataset
(2018-2019) reported an MRSA prevalence of 37.5% among 576 samples, concentrated
particularly among ICU and infectious-disease ward patients, with close to half of isolates
classified as multidrug-resistant while remaining almost universally susceptible to
daptomycin, linezolid, tigecycline and vancomycin — a pattern that contrasts with the higher

linezolid resistance observed in the present study population.

3. MATERIALS AND METHODS

The study was conducted at Fortis Hospital, Mohali, Punjab, from January to June 2026, on a
purposively sampled population of healthcare workers — doctors, nursing staff, laboratory
professionals and general duty assistants (GDAs). A total of 70 clinical samples were
collected, comprising blood, wound swab/pus, urine, sputum, tissue, tracheal secretion, and
other sterile body fluids such as bronchoalveolar lavage (BAL).

Each sample type followed a dedicated collection and processing protocol under aseptic
conditions: blood was cultured in BACTEC 40X/200X automated systems before subculture

on blood and MacConkey agar; wound/pus samples were plated directly onto blood and
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MacConkey agar; urine was inoculated onto CLED agar following midstream clean-catch
collection; and sputum and other body fluids were processed on blood, chocolate and
MacConkey agar (the latter omitted for bile fluid), with fluids centrifuged prior to slide
preparation. All plates were incubated at 37°C for 2448 hours. Gram staining was used for
preliminary morphological and staining-pattern identification, followed by catalase and
oxidase biochemical tests to confirm Staphylococcus aureus (catalase-positive, oxidase-
negative).

Antimicrobial susceptibility testing was performed using the Kirby—Bauer disc diffusion
method on Mueller—Hinton agar. A 0.5 McFarland-standardised bacterial suspension was
swabbed as a lawn culture, antibiotic discs — vancomycin, teicoplanin, clindamycin,
oxacillin and trimethoprim-sulfamethoxazole, along with linezolid — were applied at
standard spacing, and plates were incubated at 37°C for 24 hours before the zone of
inhibition around each disc was measured and interpreted as sensitive, intermediate or
resistant. Selected multidrug-resistant isolates were additionally tested for antibiotic synergy
using ceftazidime-avibactam and aztreonam combinations. Positive AST results were reported
to the hospital's infection control cell to guide targeted surveillance and containment

measurcs.

4. RESULTS

Of the 70 samples processed, wound swabs were the most frequent source (24 samples,
34.28%), followed by pus (15, 21.42%), tissue (10, 14.28%), blood (6, 8.57%), urine and
tracheal secretion (5 each, 7.14%), BAL (3, 4.28%) and sputum (2, 2.85%). The study
population was predominantly male (50, 71.42%) compared with female (20, 28.57%).

Table 1. Distribution of S. aureus isolates by clinical sample type.

Sample Type (N=70)FrequencyPercentage

'Wound swab 24 34.28%
Pus 15 21.42%
Tissue 10 14.28%
Blood 6 8.57%
Urine S 7.14%
Tracheal secretion |5 7.14%
BAL 3 4.28%
Sputum 2 2.85%
www.ijarp.com
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Table 2. Age distribution of S. aureus isolates, showing a peak in the 61-70 year age

group.
10-20 6 8.57%
21-30 4 5.71%
31-40 6 8.57%
41-50 7 10.00%
51-60 11 15.71%
61-70 22 31.42%
71-80 9 12.85%
81-90 4 5.71%
>90 1 1.42%
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Table 3. Antimicrobial susceptibility pattern of S. aureus isolates (out of 70) by Kirby—

Bauer disc diffusion.

Antibiotic \SensitiveResistantIntermediate
Vancomycin 53 17 0
Clindamycin 41 25 4
Trimethoprim-sulfamethoxazole40 28 2
Oxacillin 21 49 0
Teicoplanin 20 50 0
Linezolid 2 68 0

Vancomycin was the most reliably effective agent (76% sensitive), followed by clindamycin
(59%) and trimethoprim-sulfamethoxazole (57%), while linezolid showed the highest
resistance (97%), followed by teicoplanin (71%) and oxacillin (70%) — the latter indicating a

substantial proportion of methicillin-resistant isolates within the cohort.

5. DISCUSSION

The high frequency of MRSA among clinical isolates in this cohort mirrors patterns reported
across Indian tertiary care settings, where MRSA prevalence has ranged from roughly 37% to
over 60% depending on region and patient population. Because MRSA strains resist multiple
antibiotic classes, clinicians are frequently limited to reserve agents such as vancomycin,
clindamycin or linezolid, and the observed dominance of oxacillin resistance in this study is
consistent with that broader pattern of methicillin resistance.

Notably, this study identified unusually high resistance to linezolid and teicoplanin relative to
earlier literature, in which these agents — along with vancomycin — have generally
remained close to fully effective. This divergence suggests the possible emergence or local
establishment of newer resistance mechanisms in this healthcare worker population, and

echoes documented cases elsewhere in India in which S. aureus isolates carried genetic
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determinants for methicillin, linezolid and vancomycin resistance simultaneously. Such
findings reinforce the dynamic, evolving nature of antimicrobial resistance and the need for
continual local surveillance rather than reliance on historical resistance patterns.

The concentration of positive isolates among wound swabs and pus samples, together with
the peak incidence in the 61-70 year age group, points toward accumulated occupational
exposure and possibly age-related susceptibility among healthcare workers handling wound
care and surgical assistance duties. As with any single-centre study, the comparatively modest
sample size and restriction to one hospital limit the generalisability of these findings, and
broader multi-centre studies across varied healthcare settings and demographics are needed to

confirm these resistance trends.

6. CONCLUSION AND RECOMMENDATIONS

This review confirms a substantial burden of MRSA and multidrug-resistant S. aureus among
healthcare workers in a tertiary care setting, with resistance most pronounced against
linezolid, teicoplanin and oxacillin, and preserved susceptibility to vancomycin, clindamycin
and trimethoprim-sulfamethoxazole. These findings, considered alongside the wider Indian
and international literature, underscore those isolates as a persistent and evolving threat
within the healthcare environment, with meaningful implications for empirical therapy and
infection control practice.

Priority recommendations arising from this work include strengthening infection control
protocols comprehensive hand hygiene, isolation precautions and environmental cleaning —
supported by regular staff training; establishing and reinforcing antimicrobial stewardship
programmes that guide appropriate antibiotic selection, dosing and duration; and maintaining
continuous local surveillance so that empirical treatment protocols can be adjusted promptly
as resistance patterns evolve. Restricting transmission through consistent isolation practices
and maintaining sterile hospital environments and equipment remain essential to reducing the

risk of MRSA acquisition and spread among both patients and healthcare personnel.
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