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ABSTRACT
The present investigation deals with the incidence and evaluation of methicillin resistant Staphylococcus aureus
(MRSA) nasal colonization and carriage among the students of allied health care. In this study, a total of 104 allied
health care students were selected and nasal swabs were taken and was inoculated into appropriate media and the
organisms were isolated and identified by cultural characteristics, microscopic examination and biochemical
characteristics. The isolated S.aureus was subjected to act on five antibiotics namely methicillin, ciprofloxacin,
erythromycin, pencillin and tetracycline by using Kirby-Bauer method. Among 104 students, 20 (19%) students
showed positive result for S.aureus. Among them, S.aureus 9 (45%) showed positive for MRSA, 5 (25%) showed
positive for methicillin intermediate S.aureus (MISA), and 6 (30%) showed positive for methicillin sensitive
S.aureus (MSSA). Among gender, 16.67% MRSA and 40% MISA found in male; In female 83.34% MRSA, 60%
MISA and 100% MSSA were seen. Among professional aspects, students of Cardio Pulmonary Perfusion Care
Technology showed 33.34% MRSA and 20% MISA; students of Cardiac Technology were showed 16.67% MRSA
, 20% MISA and 33.34% MSSA; students of Operation Theatre & Anesthesia Technology were showed 20%
MISA and 11.12% MSSA; students of Dialysis Technology showed 33.34% MRSA and 20% MISA; students of
Medical Sociology were showed 16.67% MRSA and 33.34% MSSA and the students from Physician Assistant
were showed 20% MISA and 22.23% MSSA. There was no significant difference between the potential factors
(gender and profession) and nasal carriage of MRSA, MISA and MSSA (P>0.05).
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INTRODUCTION
S.aureus has been recognized as an epidemiologically
important pathogen. Despite antibiotic therapy,
staphylococcal
infections occur
frequently in
hospitalized patients and have severe consequences. It
can act both as a human commensal, that persistently
colonizes 20-30% of adult human population, and as an
invasive pathogen.[1] S.aureus has outstanding ability to
acquire resistance to antibiotics. Benzyl penicillin was no
longer effective for treatment of most S.aureus infections
within 10 years after its introduction for use because of
the acquisition of plasmid encoded β-lactamase.
Penicillin resistant S.aureus became pandemic
throughout the late 1950s and early 1960s. Methicillin is
β-lactam antibiotic invented to treat penicillin resistant
S.aureus. However, methicillin-resistant S.aureus
(MRSA) was reported 2 years after the antibiotic was
introduced in 1961 in the United Kingdom. [2] Treatment
of MRSA infection with vancomycin can be
complicated, due to its inconvenient route of
administration. Methicillin-resistant S.aureus (MRSA) is
any strain of S.aureus bacterium that is resistant to a
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large group of antibiotics called the beta-lactams. The
bacterial call wall contains penicillin binding proteins
(PBPs), which have an enzymatic role in the synthesis of
peptidoglycan. Normally, PBPs have a high affinity for
beta-lactam antibiotics, in MRSA this affinity is reduced
resulting in antibiotic resistance. In MRSA, a low
antibiotic affinity PBP known as PBP2a is encoded by
mecA gene.[3] Community-associated MRSA (CAMRSA) strains differ from health care-associated (HA)
MRSA strains in terms of epidemiology, microbiology,
and clinical manifestations.[4] CA-MRSA strains are
generally susceptible to most antibiotics, contain
Staphylococcal chromosome cassette mecA type IV,
produce the virulence factor Panton-Valentine
Leukocidin, and cause mainly skin and soft tissue
infections.[5] The levels of crowding and hygiene in both
hospital and household settings are important for the rate
of transmission. Health care workers (HCWs) have been
reported to have rates of S.aureus nasal carriage
comparable to the general population in different crosssectional studies,[5] but the range of carrier rates is large
possibly due to differences in the quality of sampling and
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culture techniques as summarized by Kluytmans et al in
1997. Recent reports have revealed that S.aureus nasal
carriage rates is higher among surgeons than among high
risk patient groups,[6] among physicians compared with
other professionals in the society, and among nurses
compared to other HCWs.[7] Medical students represent
an important portion of the health care personnel, and
they are at risk of being colonized with different
pathogens, including S.aureus, and of spreading them to
susceptible patients.[8] Some studies reported that nasal
carriage rates of S.aureus increased with greater
exposure of students to the hospital environment.[9] Thus,
colonized individuals in frequent contact with the general
community or health care environment may spread the
bacteria to other community members or to susceptible
patients respectively.[10]
MATERIALS AND METHODS
Study population and Sample collection
A total of 104 allied health science students were
included in the study, aged between 17 and 21 years
those who are going to be posted in the hospital in
different labs and departments.
Nasal swabs were taken from both anterior nares of the
students. Without contamination the swab was place in
the culture medium namely Nutrient broth, Nutrient agar,
Mannitol salt agar, Muller Hinton Agar. [11]
Isolation and identification of bacteria
The swabs were subjected for isolation, identification
and characterization of colonies by staining, culture and
using 2 biochemical tests-catalase and coagulase tests.
The cultural characteristics- architectural view of colony
associated with colour, size and shape.
Antibiotic Sensitivity Test
Antibiotic sensitivity test performed on according to
Clinical and Laboratory Standards Institute (CLSI,
formerly NCCLS, 2012) procedures. The tested
antibiotics were included: ciprofloxacin (5 µg),
erythromycin (15 µg), methicillin (5 µg), penicillin-G
(10 units) and tetracycline (30 µg) (HiMedia, India).
Staphylococci were tested for antimicrobial drug
susceptibility against 5 commonly used antibiotics
belonging to different groups by disc diffusion method
by Kirby-Bauer method. The antibiogram of isolates
(Staphylococcus spp.) were determined on freshly
prepared, dried up Muller Hinton agar using by the
Kirby-Bauer disc diffusion method (Bauer et al, 1966).
A measurement zone designed on sensitive, intermediate
and resistant. Based on zones of inhibition, the results are
interpreted using the criteria recommended by CLSI,
isolates were classified as either sensitive (S),
intermediate (I) or resistant (R). The isolates resistant to
three or more antibiotics were classified as multi-drug
resistant (MDR) strains.
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Statistical analysis
The data analysis was done with IBM SPSS (Version-21)
software. Frequency and percentage analysis has been
carried out to summarize the data. Fisher’s exact test has
been done to find the association between potential
factors with MRSA, MISA, and MSSA. All p-values
were two-sided with, p<0.05 being considered
statistically significant.
RESULT AND DISCUSSION
Age, sex and Professional distribution of the study
participants
A total of 104 samples were collected from the nasal
cavity of Allied health care students. About 20.19% were
males and 79.81% were females, and they were aged
between 17-21 with the mean & S.D. of 18.24±0.62. The
demographic profile of the respondents was shown in
Table 1.
Isolation and identification of S.aureus
S.aureus was isolated and identified from the nasal
swabs collected from the different professional students.
The distribution of S.aureus was 19% among the 104
samples. The overall cultural, microscopic and
biochemical characteristics of S.aureus were represented
in table 2. In this study, student nasal carriage rate of
S.aureus was shown to be 19% (20 students) out of 104
students. This result is comparable to previous studies
from different countries such as in Iran (Mehrdad
Askarian et al, 2009). However, the carriage rate in our
study was shown to be lower than what has been found
in other studies. In Southwest Ethiopia, the overall
frequency of isolation of S.aureus from nasal cavity of
primary school children of Jimma town was found to be
47.74% (169/354).[12]
Antibiotic sensitivity pattern
The coagulase-positive Staphylococci isolates showed
variable antibiotic sensitivity pattern towards 5
antibiotics. Among 20 isolates, 9 were resistant to
methicillin (MRSA), 5 were intermediate to methicillin
(MISA), and 6 were sensitive to methicillin (MSSA)
(Table 3). In Iran in 2008, the nasal screening identified
186 (31%) S.aureus carriers out of 600 HCWs, of the
186 nasal carriers of S.aureus, 154 (82.8%) carried
MSSA and 32 (17.2%) carried MRSA.[13] The antibiotic
resistance pattern towards S.aureus was summarized in
Table 4.
The antibiotic sensitivity pattern of MRSA, MISA and
MSSA towards 4 other antibacterial antibiotics
represented in Table 5. Among 9 isolates of MRSA 33.34% resistant, 33.34% intermediate and 33.34%
sensitive towards ciprofloxacin; 44.45% resistant,
44.45% intermediate and 11.12% sensitive towards
erythromycin, 100% resistant towards penicillin-G and
11.12% resistant, 22.23% intermediate and 66.67%
sensitive towards tetracycline. Among 5 isolates of
MISA - 40% resistant, 40% intermediate and 20%
sensitive showed towards ciprofloxacin; 40% resistant
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and 60% sensitive showed towards erythromycin; 100%
resistant showed towards penicillin-G and 100%
sensitive showed towards tetracycline. Among 6 isolates
of MSSA -33.34% resistant, 33.34% intermediate and
33.34% sensitive towards ciprofloxacin; 16.67% resistant
and 83.34% sensitive towards erythromycin; 100%
resistant showed towards penicillin-G and 16.67%
intermediate, 83.34% sensitive towards tetracycline. This
study shows that the nasal carriage of S.aureus (MSSA,
MISA & MRSA) insignificantly associated to gender and
profession of the students (p=0.23 and p=0.80) similar to
the studies of Mollelama et al., 2010.[14] Likewise, the
study conducted in Iran, among HCWs showed that there
was no significant difference between the sexes
(p=0.247), age (p=0.817), and years of health care
service (p=0.15) between those with nasal carriage of
MRSA and MSSA.[15]
Table 6 showed the results of potential factors for nasal
carriage of MRSA, MISA and MSSA. Among gender,
16.67% MRSA and 40% MISA found in male; In female
83.34% MRSA, 60% MISA and 100% MSSA were seen.
There was no significant association between the
potential factors (gender and profession) and nasal
carriage of MRSA, MISA and MSSA (p>0.05).
CONCLUSION
This study revealed the prevalence of nasal carriage of
S.aureus strains in allied health care students with
MRSA, MISA & MSSA. The high frequency of S.aureus
carriage (persistent & intermittent) found in this study
among the students who are going to be posted in
different departments of hospital represent a risk for the
health care personnel to susceptible patients and to other
individuals in the community. The present study
demonstrates that allied health care students from this
geographical area asymptomatically carry MRSA strains
persistently, with the threat of spreading then both to
community and hospital environment. Studies addressed
to determine the duration of CA-MRSA carriage,
transmissibility, attack rates, and eradication strategies
are required to clarify the role of health care workers
including allied health-care students, as reservoirs of
these strains in health care facilities. Actions should be
taken to create awareness for the emergency and
transmission of these strains to minimum by making the
use of well established hygienic precautions.
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