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PREVALENCE OF METHICILLIN RESISTANT STAPHYLOCOCCUS AUREUS
AMONG HEALTHCARE WORKERS
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ABSTRACT

reason the treatment of infections due to this organism is
always a challenge, more so when the critically ill patients
are infected. The severity of infection due to MRSA varies
3
from mild to severe . Infections due to MRSA are
associated with worse outcome in addition to prolonged
hospital stay, higher cost of treatment and increased
4
mortality . Policies towards the control of infections due
to this organism are therefore desirable. The role of MRSA
carrier in the transmission of this pathogen is critical.
Therefore healthcare workers between the hospital and
2
the community may act as agents of cross infections . The
necessity of mass screening of healthcare workers MRSA
has been extensively debated. Nosocomial transmissions
of MRSA from healthcare workers to hospitalized patients
have been reported and may be greater than previously
thought. Similarly screening and eradication of MRSA
from colonized healthcare workers have been recognized
and recommended as an important part of a
comprehensive infection control policy for this
5,6
organism . Therefore this study is aimed at establishing
the carriage rate of MRSA among healthcare workers. The
outcome may be useful for MRSA control policy in the
hospitals.

Problem statement: Methicillin Resistant Staphylococcus
aureus (MRSA) nosocomial infection outbreaks and
prevalence among various populations are well reported
in literature. Nosocomial infection due to MRSA is a
known cause of increased hospital stay, morbidity and
mortality especially in the critically ill patients. But there
is paucity of information on MRSA in developing countries
like India. There is no proper surveillance system and
control policy for MRSA.
Methods: One hundred and fifty healthcare workers
were screened for MRSA carrier status and vancomycin
susceptibility of the isolates was determined. Swabs of
anterior nares were taken, cultured by using nutrient
broth with 7.5% NaCl and Mannitol Salt Agar (MSA).
Staphylococcus aureus was identified by conventional
biochemical methods. MRSA detection was done by
Modified Kirby-Bauer disc diffusion method by using
oxacillin (1μg) and cefoxitin (30 μg) discs. Susceptibility to
vancomycin was also determined by disc diffusion
method using vancomycin (30 μg) disc.
Results: Of the 150 healthcare workers screened, 18 had
MRSA in the nose giving a carriage rate of 12%. MRSA
isolated were resistant to commonly available antibiotics.
No vancomycin resistance was detected.

MATERIALS AND METHODS
The study was conducted between July 2009 and June
2010. The teaching hospital is a tertiary healthcare facility
with 500 beds. All consenting staff working in the hospital
units were involved in the management of patients. The
study was approved by the ethical review committee of
the University. Sterile cotton wool swabs, moistened with
sterile normal saline were used to collect specimen from
anterior nares of these healthcare workers. Swabs were
inoculated in nutrient broth containing 7.5% sodium
chloride after 24 hours of incubation at 35ºC subcultured
onto Mannitol Salt Agar (MSA). Inoculated MSA plates
were incubated at 35ºC for 18- 24 hrs. Staphylococcus
aureus was identified by Gram's stain, catalase, mannitol
fermentation, coagulase and deoxyribonuclease tests

Conclusion: MRSA carriage among healthcare workers is
high. The isolates were multi-drug resistant which may
lead to increased morbidity and mortality if transmitted
to the critically ill. There is need for MRSA control policies
in the hospitals with normal settings.
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INTRODUCTION
Methicillin resistant Staphylococcus aureus (MRSA) has
become endemic worldwide within the past two
1
2
decades . There is Hospital-Acquired MRSA (HA-MRSA) .
These strains are resistant to array of antibiotics for which
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Table 1: Antibacterial resistance pattern
of the Staphylococcus aureus isolates

7

according to standard methods . All the confirmed
Staphylococcus aureus strains were subsequently tested
for methicillin resistance based on Kirby-Bauer disc
diffusion method using oxacillin discs (1μg) and cefoxitin
8
(30 μg)discs . The MHA on which oxacillin and cefoxitin
discs were applied and were incubated aerobically for 24
hrs at 35ºC. Isolates with inhibition zones of ≤ 10 and ≤19
mm around oxacillin and cefoxitin discs respectively were
considered MRSA strains. Screening for vancomycin
susceptibility was also done by Kirby-Bauer method using
vancomycin disc (30 μg) on MHA incubated at 35ºC for
24hrs. Isolates with inhibition zone diameter ≤ 15 mm
around vancomycin disc were confirmed as vancomycin
9
resistance Staphylococcus aureus (VRSA) . Antibiotic
sensitivity of the MRSA isolates against amikacin( 30μg ),
norfloxacin (10μg), ciprofloxacin (5μg), cotrimoxazole
(1.25/23.75μg), erythromycin (15μg), tetracycline (30μg),
clindamycin (2μg), fusidic acid(10μg) and linozolid (30μg)
was determined by Kirby-Bauer method on MHA
incubated at 35ºC for 18-24 hrs. All inocula on MHA were
suspension of pure isolates in physiological saline with
density equivalent to a 0.5 McFarland turbidity standard.
Staphylococcus aureus ATCC 25923 was used as control.
All antibiotic discs were procured from Hi Media Mumbai,
India.

Antibiotic disc

Number
of
resistant isolates
with percentage

Amikacin (30 μg)

25(45.4%)

Norfloxacin(10μg)

30(54.5%)

Ciprofloxacin ( 5 μg)

30(54%)

Co-trimoxazole
(1.25/23.75 μg)

52(94.5%)

Erythromycin(15 μg)

27(49%)

Tetracycline (30 μg)

41(74.5%)

Oxacillin (1μg)

18(32.7%)

Cefoxitin(30 μg)

18(32.7%)

Vancomycin(30 μg)

00

Clindamycin(2 μg)

7(12.7%)

RESULTS

Fusidic acid(10 μg)

00

Among 150 samples 55 samples were positive for
Staphylococcus aureus. Antibacterial resistance pattern
of the Staphylococcus aureus isolates is shown in table 1.

Linozolid (30 μg)

00

DISCUSSION
MRSA carriage among healthcare workers involved in the
management of patients, according to this study is 12 %.
This is far higher than that 1.8% recorded in Southern
10
11
India , 7.1% in teaching hospital of Birgunj,Nepal , 6.6%
12
in tertiary care hospital in Delhi , and 4.6% around the
2
world involving healthcare workers . The very high MRSA
carriage recorded in this study may be related to the
absence of infection control policy in the healthcare facility
and hence there is an urgent need for it.
The MRSA isolates from this study were also resistant to
most of antibiotics tested like erythromycin (48%),
norfloxacin (54%), ciprofloxacin (54%), amikacin (45.4%)
indicating how dangerous these isolates could be, if
transmitted to critically ill patients. The absence of
vancomycin resistance of the MRSA isolates connotes
that in an event of outbreak of hospital MRSA from
healthcare workers, vancomycin could be reliably
Website : www.njbms.com

effective. De-colonisation of nasal MRSA carriage
personnel can be tried by nasal application of mupirocin
ointment (2%), chlorhexidine hair and body wash for 5
13
days and follow up nasal swab after one week .
So screening and eradication of healthcare workers'
MRSA status should always be part of a comprehensive
infection control policy including staff education and
emphasizing high compliance with hand hygiene and
contact precautions.
CONCLUSION
In conclusion, MRSA carriage among healthcare workers
is high. Carriage rate is more among nurses though
significant number of medical, nursing students and some
other categories of healthcare workers were also seen.
So, there is a need for the enforcement of appropriate
control policies in hospitals where there is no existing or
effective MRSA control programs.
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