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ABSTRACT: BACKGROUND: Staphylococcus aureus is a common cause of community acquired and
hospital acquired infections. One of the important sources of Staphylococci for nosocomial infections
is the nasal carriage among hospital personnel. Emergence of drug resistant strains especially MRSA
is a serious problem in hospital environment. Within the hospital, colonised healthcare workers act
as reservoir for the spread of MRSA to uncolonised susceptible patients. Patterns of nasal carriage
across the spectrum of health care settings are poorly characterised. The knowledge of prevalence
rates associated with MRSA nasal carriage patterns could help in infection prevention strategies. The
present study was undertaken to know the nasal carriage rates of MRSA among the newly joined
batch of postgraduate students in our hospital by phenotypic and genotypic methods. MATERIALS &
METHODS: 29 PG students from various clinical departments of our hospital were screened for nasal
carriage of MRSA as soon as they were admitted to the college and the same students were screened
6 months after exposure to the hospital atmosphere. MRSA isolates were identified by different
phenotypic tests and confirmed by genotyping. RESULTS: Among the 29PG students, MRSA was
isolated from one student in the swabs collected immediately after their admission. Hence the case
was excluded from the study. Only 28 students were further studied. Among them none of them had
MRSA nasal colonisation. 09 (32.1%) MRSA were isolated in the same group of PGs after 6 months of
repeat testing. Genotyping of all the MRSA (09) isolates showed the presence of mecA gene (100%).
CONCLUSION: Screening of the health care worker will give prevalence of MRSA carriers among
health care workers who can be treated and further educated regarding spread of infection.
Adherence to universal precautions can prevent spread of infections in the hospital.
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INTRODUCTION: Methicillin resistant Staphylococcus aureus (MRSA) is the commonly identified
antibiotic resistant pathogen causing hospital acquired infection throughout the world in developing
as well as developed countries; epidemiologic data is still incomplete & not widely available.[1.2]

With a few exceptions, the incidence of nosocomial infections caused by MRSA continues to
increase worldwide.3] Infections caused by MRSA strains are associated with longer hospital stays,
prolonged antibiotic administration &association of other risk factors. Nasal colonisation with S.
aureus is a dynamic process; infected patients, contaminated environmental surfaces, colonised
health care workers act as reservoirs for the spread of pathogen to patients.

The nose is the main ecological niche where S. aureus colonises in human beings. Although
other body sites like hands, skin, axilla & intestinal tract can harbour MRSA; the anterior nares are
the main reservoirs.[*5] Eradication at this site prevents spread of infection to the patients admitted
to high risk areas like ICUs, NICUs, PICUs and OTs etc. The association between S. aureus nasal
carriage & staphylococcal disease was first reported by Danbolt in 1931 who studied furunculosis.[67]
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The most important mode of transmission is through contaminated hands. An alternative

mechanism of spread is airborne dispersal of staphylococci in association with an upper respiratory
tract infection.89]

Health care workers including post graduate students are most often transiently colonised,
but they may become persistent carriers if they have dermatitis or sinusitis etc, and this may lead to
prolonged MRSA carrier state & hence transmission to the patients. The prevalence of MRSA
colonisation among health care workers which was assessed extensively between 1980 -2011 in two
reviews was found to be upto 50%.[8]

MRSA carriage rate in health care workers in Staphylococcal non-outbreak settings is thought
to be higher than in outbreak situations, due to increased hygiene awareness in outbreaks.l”l The
burden of health care associated MRSA colonisation seems to extend beyond the clinical settings to
long term care facilities, outpatient care & even to the community.[6]

Since the introduction of antibiotics in 1950’s, there was considerable increase in the
incidence of MRSA. These MRSA were initially usually resistant to numerous antibiotics, sometimes
sensitive to rifampicin & fusidic acid and were always sensitive to vancomycin.[10.11] Vancomycin
resistance in MRSA is gradually emerging.[1213]

MRSA can colonise the health care workers when exposed to the hospital atmosphere.[¢]
MRSA carriage rates will be higher when health care workers comply poorly with hand hygiene &
contact precautions. Identification of asymptomatic MRSA carriers by screening techniques is one of
the most important measures to reduce the risk of nosocomial transmission and MRSA infections[1415]

Decontamination of nasal colonised health care workers with topical mupirocin is
recommended by most guidelines, but critical systematic use of this as an antibacterial agent still
remains a question since emerging mupirocin resistant strains of MRSA are also reported.[8]

AIMS & OBJECTIVES:
1. To study MRSA colonisation in clinical post graduate students, before exposure to the hospital
environment& after 6 months of working in the hospital atmosphere.
2. To detect the mecA gene in these MRSA strains isolated.

REJECTION CRITERIA: Clinical Post Graduate students who had signs and symptoms of infection;
those who were on antibiotics recently and also with MRSA carrier state identified with first
screening were excluded from the study group.

MATERIALS & METHODS: The present study was carried out to know the prevalence of nasal
carriage of S. aureus among newly joined clinical PG students in various clinical courses of our
hospital from June 2014 - Jan 2015. They were screened at the time of joining the course (In June
2014) and screening was repeated after 6 months of working in their respective departments (Jan.
2015), to know the carrier status.

A total of 29 clinical PG students were screened for MRSA after obtaining informed consent and
approval by the institute’s ethical committee. Nasal swabs were collected from the anterior nares of
both nostrils with a pre-moistened sterile swab in saline. Nasal swabs were processed within 2 hours
of specimen collection; primary plating was done on blood agar (BA) & Mannitol salt agar (MSA) and
incubated at 37°C in ambient air 24 - 48 hours. The isolates were identified by standard protocol.
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MSA contains Mueller-Hinton agar (MHA), 1% mannitol, 6.5% NaCl and phenol red as
indicator. The Phenol red detects mannitol fermenting colonies of S. aureus which appear yellow
colored.[16]

Antibacterial susceptibility testing (ABST) was performed on all the S. aureus isolates using
Kirby Bauer disc diffusion method. The S. aureus ATCC 25923 was used as quality control strain.
MRSA was detected using cefoxitin (30pug) in accordance with standards recommended by Clinical
and Laboratory Standards Institute (CLSI) by commercially available antibiotic discs from Hi Media
Pvt Ltd, India.[1617]

DNA extraction was done using Amnion, Ampure Bacterial DNA Mini Spin [solation Kit.

S. aureus isolates were cultured on blood agar overnight. Three to four bacterial colonies were
suspended in 150pl sterile distilled water with lysostaphin (1mg/ml) and incubated at 37°C for 30
mins according to the kit manufacturer’s instructions. Extracted DNA was stored at -209C and used
for PCR amplification.

Genotyping of the isolated MRSA strains was done by PCR for mecA genes.

The Oligonucleotide primers used for mecA PCR amplification for the identification of
methicillin-resistance in S. aureus.[8]

. Primer Sequence Amplicon | Nucleotide
Primer . i
[5°-3] size(bp) Position
MR1 | GTAGAAATGACTGAACGTCCGAT 310 318 - 342
MR 2 CCAATTCCACATTGTTTCGGTCT 310 603 - 627

RESULTS: A total of 28nasal swabs from the newly joined post graduate students of various clinical
departments were collected.

In 28 newly joined PG samples, S. aureus was isolated in 02 (7.14%). In the same group (28)
of PGs after 6 months13 (46.2%) S. aureus and 09 (69.2%) MRSA were isolated. All the MRSA strains
isolated in the PG students after 6 months of exposure to the hospital atmosphere showed the
presence of mecA gene 09 (100%).

Table I shows the distribution of various organisms isolated in the nasal screening of PG’s.
The organisms isolated other than Staphylococci were Klebsiella sps (07) & (03) in pre exposed and
the exposed PGs; Citrobacter sps (01) in pre exposed; Proteus sps (01) in the exposed PGs and
Eshericia coli (01) in pre exposed. The bacteria isolated other than S. aureus (Klebsiella sps,
Citrobacter sps, Proteus sps & Eschericia coli) were sensitive strains.

Table II shows the department-wise isolation of Staphylococci in the nasal screening of newly
joined PG’s.

Table III shows the prevalence of nasal carriage rate of S. aureus and MRSA.

Multiplex PCR assay done on the nasal screening MRSA isolates showed a 100% presence of
mecA gene.
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Organisms Pre Exposed (28) Exposed (28)
[June 2014] [Jan 2015]
MRSA -- 09
MSSA 02 04
CONS -- 01
ASBs 06 05
Klebsiella sps 07 03
Citrobacter sps 01 --
Proteus sps -- 01
Escherichia coli 01 --
No growth

‘ Table 1: Organisms isolated in MRSA screening of PG students ‘

Department MRSA (09) MSSA (06) CONS (01)
Pre-Exposed | Exposed | Pre Exposed | Exposed | Pre Exposed | Exposed
Medicine - 03 01 03 - -
Paediatrics -- 03 01 01 -- -
Surgery - 01 -- -- - -
Ophthalmology -- 02 - -- - -

OBG -- -- -- -- - 01
Table 2: Prevalence of S. aureus with respect to clinical departments

Staphylococcal sps Nasal carriage rate Nasal carriage rate (After 6
(At Admission to PG course) | months of working in hospital )
S. aureus 02/28 (7.14%) 13/28 (46.4%)
MRSA -- 09/13 (69.2%)

Table 3: Nasal carriage rate of S. aureus and MRSA

Multiplex PCR assay done on the nasal screening MRSA isolates showed a 100% presence of
mecA gene.

MRSA (Nil) MRSA (09)
MRSA Genot
enotype (At Admission to PG course) | (After 6 months of working in hospital )
mecA -- 09 (100%)

Table 4: Genotyping statistics of isolated MRSA strains
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Fig I: PCR Results ol il il il ol ol i ol il e

Samples: 11
Primer : MF1 MF2

Sequence - mecA gene
GTAGAAATGACTGAACGTCCGAT
CCAATTCCACATTGTTTCGGTCT

Product size : 310bp
PC- Positive Control : Staph ATCC
NC- Negative Control

RESULTS :
12,1b,2.3.4.5.6,7,8 9 NC,PC,10

DISCUSSION: Staphylococcus aureus is a frequent cause of nosocomial infections amounting to
twenty five percent. S. aureus nasal carriage among healthy adults ranges from approximately 20-
30%, with higher prevalence seen in overcrowded populations.[1419.20]

In the present study, there was considerable increase in the nasal carriage rate of S. aureus
(46.4%) & MRSA (69.2%) in PG screening done 6 months after exposure to the hospital environment.
The overall nasal carriage rate of S. aureus in the pre exposed (7.14%). [Table III]

Studies by Agumas Shibabaw et al., 20131l & Mohammad Kazem Shariffi Yazdi et al., 2009[19]
showed lower nasal carriage rates of S. aureus (28.8% and 12.7%) & MRSA (12.7% and 11.4%)
respectively. Whereas, Shukla I et al., 20118l showed a higher prevalence of S. aureus (78.6%) &
Bushra Ashiq et al., 1989[19 reported the lowest MRSA carriage rate of 4%.

The S. aureus and MRSA carriage rates depend on various factors related to the hospital
environment, associated infections in the hospital personnel & the practices concerning universal
precautions.

Among the PGs exposed to hospital environment for 6 months, the carriage rate was almost
equal in both surgical - allied (04/28) and medical- allied (05/28) departments, amounting to a total
of 09/13 MRSA strains.[Table II]

A few studies have shown a preponderance of MRSA isolation in the surgical
departments.[21021] Reports from western countries such as Francel2ll and Spain,[22] shows very high
rate (45.4%, 34.9% and 38%, 84%) for S. aureus and MRSA prevalence respectively in hospital
personnel. Du | et al. 2010 reported the nasal carriage rate of 15.4% for S. aureus and 19.4% for
MRSA. All MRSA isolates tested were susceptible to vancomycin, quinupristin/dalfopristin,
teicoplanin and linezolid.[23]

In the present study, 80% of MRSA were found to be resistant to erythromycin; 60% to
ampicillin; 50% to clindamycin and 40% to cotrimoxazole. All the isolated strains of MRSA were
sensitive to linezolid, teicoplanin and vancomycin.

The molecular characterisation by other authors reported data on mecA, PVL genes, SCC mec
typing and spa typing in MRSA isolates was comparable.l2324] [n the present study, only mecA
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genotyping was done. All the isolated MRSA strains showed the presence of mecA gene.[Table 1V]
[Fig. 1]

CONCLUSION: The major reservoir of methicillin resistant staphylococci (MRSA) in hospitals is
colonised health care workers & colonised or infected in-patients. All groups of health care workers
should be screened regularly and at frequent intervals to know the real burden of MRSA colonisation.
Strict infection control measures can effectively control MRSA transmission in health care settings.
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