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ABSTRACT  Staphylococcus aureus is a significant nosocomial pathogen and the development of
resistance to methicillin poses a major threat to its control. This study was conducted over a three
month period in a Burns Unit of a tertiary care hospital to determine the prevalance of methicillin-
resistant S. aureus (MRSA) colonisation in health care workers. All health care workers were screened
using swabs from the hairline, nostril, axilla, and hands. Seventeen of 34 health care workers screened
were MRSA-positive; 16 people tested positive for the methicillin-sensitive strain of S. aureus, 7 of
whom were also MRSA-positive at a different site. In total, over two thirds of all health care workers
were colonised by S. aureus. Pus samples from patients admitted in the same unit over the three month
study period were analysed and showed that 21% of patients were infected or colonised with MRSA.
Although a direct causal relationship is not established by these data, it is reasonable to assume that
transmission from colonised health care workers is responsible, at least in part, for the extent of
infection/colonisation among patients. These findings identify the need for a well defined policy for
screening health care workers and controlling the rates of colonisation with potentially dangerous
pathogens given the risk of transmission to susceptible patients.

INTRODUCTON
Staphylococcus aureus is one of the most versatile

nosocomial (i.e. acquired in hospital) pathogens (1,2).
The widespread use of penicillin in the 1950’s saw the
spread of penicillin resistant S. aureus in hospitals, after
which time methicillin and its derivatives became the
drugs of choice for the treatment of infections caused by
this organism (3,4). Even before methicillin was widely
used, a strain of S. aureus with natural resistance to this
antibiotic was identified by Jevons in 1961 (5).

Thereafter, methicillin-resistant S. aureus (MRSA)
emerged as a major pathogen world-wide (6-11).
Several surveys have confirmed that the incidence of
MRSA varies by region; during the last 20 years, the
proportion of isolates resistant to methicillin has ranged
from less than 1% in Scandinavia to more than 30% in
Spain, France, Italy and India (12-14).

In recent years, MRSA has become a particularly
significant problem in Indian hospitals (15). In one
study conducted in a tertiary care hospital in India,
MRSA carriage rate ranged between 28.4% in
outpatients to 33.5% in in-patients (16). MRSA is often
seen in tertiary care hospitals with special care units
such as burns, surgical, pulmonary and trauma units
(17). The burns unit is a particularly fertile environment
for MRSA because of open wounds, frequent dressing
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changes requiring handling by multiple health care
workers (HCW), use of intraluminal devices, and the
inherent immuno-compromised state of burn patients
(17-19).

MRSA is usually introduced into an institution by a
colonised (i.e. harbouring the pathogen but without
discernable signs of disease) or infected patient or
HCW (20). It is well known that colonisation with
MRSA precedes infection (21). Several modes of
transmission exist, including transient colonisation of
hospital staff and contact with heavily contaminated
fomites and environmental surfaces around infected
patients (7,22). Factors contributing to transmission and
perpetuation of this organism include prolonged
hospital stay and the use of several broad spectrum
antimicrobial agents (14,23). Carriage of the pathogen
by HCWs who can transmit the pathogen to the patients
with whom they have contact also directly contributes
to the continuance of the problem (21,24).

At St. John’s Medical College Hospital (SJMCH),
although MRSA is frequently isolated and reported
from the Burns Unit in random screening procedures,
there is no well documented data on the carriage rate of
this pathogen among HCWs. An earlier study had
shown that infection with MRSA in this specialty had
reached high proportion (25). The aim of this study was
to assess the carriage rate of MRSA among HCWs in
the Burns Unit. In order to illustrate the possible
implications of the high carriage rate among HCWs, an
attempt was also made to estimate the number of
patients colonised or infected by the same organism in
this unit during the study period.

MATERIALS & METHODS

Staff screening
The study period extended from June to August,

1997. All 34 staff members working in the Burns Unit
including doctors, nurses and other workers who had
access to the patients’ rooms were screened for S.
aureus. Informed consent was obtained prior to the
screening. Swabs were taken from the commonly
recommended sites for screening of colonisation,
including hairline, nostrils, axilla, and hands (26,27).
Perineal swabs had to be excluded for reasons of
compliance. A HCW was classified as a carrier if at
least one of the swabs taken from four different sites
tested positive for S. aureus.

Microbiological methods
Standard microbiological methods were followed to

detect S. aureus among the staff members (27,28).
Swabs were first inoculated in salt nutrient broth. The
broth was incubated at 37°C for 24 hours and then

subcultured onto Mannitol salt agar (MSA). The plates
were incubated at 35°C for 48 hours. Classification of
colonies as S. aureus was verified using Gram staining
and the coagulase test; S. aureus is Gram-positive and is
distinguished from other staphylococci by its
production of coagulase. The isolates were then tested
for methicillin-resistance using oxacillin (1 µg) discs on
2% salt Mueller Hilton agar incubated at 35°C for 24
hours (29); oxacilllin is similar to methicillin in terms of
β-lactamase resistance and MRSA is able to grow in its
presence whereas methicillin-sensitive S. aureus
(MSSA) cannot. It should be noted, however, that
testing positive for MRSA does not exclude the
possibility that MSSA was also present at the test site.

Patient Screening
During the study period, 157 pus samples from

patients admitted in the Burns Unit were processed in a
manner similar to that described above in order to test
for the presence of S. aureus. The number of samples
yielding MRSA was noted. An attempt was also made
to investigate the seriousness of the problem of MRSA
carriage in the Burns Unit by studying the available
surveillance reports and the number of patients infected
or colonised with this organism.

RESULTS
Among the 34 hospital personnel screened in the

Burns Unit, 26 (76%) were found to be carriers of S.
aureus (Table 1). Of these, 17 were carriers of MRSA
(50% of all HCWs) and 16 were carriers of MSSA,
meaning that seven people tested positive for both
MRSA and MSSA at different swab sites. As explained
in the Methods, positive methicillin-resistance test
results, while identifying MRSA, do not rule out the
presence of MSSA. Rates of MSSA carriage may
therefore be higher than estimated here based on co-
colonisation of MSSA and MRSA at the same site.

Of the 26 people classified as carriers, 20 tested
positive for S. aureus at more than one swab site. This
suggests that the majority of carriers harbour the
pathogen at multiple different sites on the body.
Furthermore, only two people were classified as carriers
based on a single positive result from the hands, therein
bolstering the claim that 76% is a relatively accurate
value for the rate of S. aureus carriage among HCWs in
this ward (see Discussion). The finding of colonisation
at more than one site is similar within the subpopulation
of carriers with MRSA, where 13 of 17 people tested
positive for MRSA at more than one site.

Table 2 documents at which of the four swab sites the
S. aureus was being harboured. All four locations
seemed to be common sites of S. aureus colonisation. In
fact, S. aureus was most frequently found in the axilla,
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with 75% of all cariers being colonised at this site; the
majority of colonisation at this site was, however, with
MSSA. The nostrils were the second most common site
of colonisation, with 71% of all carriers testing positive
at this site; in this case, MRSA was 2.4 times more
common than MSSA indicating that the nose is indeed
a major reservoir of MRSA. Similarly, the hands also
showed colonization predominantly by MRSA. Again,
those sites testing positive for MRSA may also contain
MSSA.

During the study period, microbiological culture
reports revealed that of the 157 samples of pus
processed from patients in the Burns Unit, 41 (21%)
yielded MRSA.

DISCUSSION 
It is difficult to pin point the definite source of

infection of MRSA in any outbreak situation. However,
various studies have postulated that MRSA carriage by
HCWs contributes to the occurrence of MRSA infection
in clinical situations. The problem is compounded in the
Burns Unit as patients are severely immuno-
compromised and receive numerous antibiotics. Care of
these patients is often very labour-intensive, requiring
many hours of hands-on contact (17).

At SJMCH, there is also no well defined protocol for
the prevention and control of MRSA infection within
the hospital as a whole, and staff often follow
procedures specific to each unit. Furthermore, routine
surveillance for staff carriage is not carried out.
Prohibitive costs are often quoted as a deterrent to
continuous surveillance for carriers among HCWs and
screening of all patients admitted to high-risk areas.
Moreover, the cost-effectiveness of screening staff has
been questioned given that, in one study, relaxing such
measures had little effect on the prevalence of MRSA
(30). Attempts have been ongoing in this hospital to
control the spread of nosocomial infection by awareness
building, intensified hand washing, and isolation of
patients, wherever possible. However the precise role of
carriers in the spread of MRSA has not been studied.
Continuous, ongoing education of all categories of staff
is necessary to reiterate the fact that carriers could be a
significant source of infection, especially for patient

population such as that in the Burns Unit.
In this study a staggering 50% of the HCWs (17 out

of 34 tested) working in this high-risk area were found
to be carriers of MRSA. Similar figures were reported
by Opal et al. (31) who found high rates (56%) of
staphylococcal colonisation among nurses (65% of
which were methicillin resistant) in an institution with
chronic endemic MRSA. Crossley et al., however, in
their study of a hospital outbreak involving burns
patients (7) found that only 0.8% of HCWs were
colonised with MRSA. The role of staff carriage in the
spread of MRSA infection is controversial and the value
of screening staff has been questioned by many authors
(20,30,32). In SJMCH, patients are initially admitted to
single isolation rooms, but are cared for by the same
team of HCWs. Attempts are being made to post
colonised HCWs to low priority areas until MRSA
eradication can be achieved.

The site most commonly colonised with MRSA
among HCWs in this study was the anterior nares,
followed by the hands. The anterior nares have also
been identified as one of the most common sites of
carriage in other studies (33) and, in fact, nasal carriage
has been shown to increase the risk of wound infection
(34). It is difficult to assess if colonisation of the hands
is only transient carriage as no follow up of these
carriers has been done in this study. However, of the ten
HCWs colonised with MRSA on the hands, all but two
had the organism at one or more other swab sites. This
observation argues that few people could have been
misclassified as carriers based on a spurious false
positive result from one swab site. Mupirocin for nasal
decolonisation is not readily available in India. Various
other antiseptics such as chlorhexidine and neomycin
have been tried. The outcome of these attempts
however, is beyond the scope of this study.

It is difficult to assess the significance of isolation of
a pathogen from a swab taken from a burn wound
without doing semi-quantitative studies, as most
wounds get colonised with potential pathogens (35). In
this study, although MRSA was isolated from 21% of
patients, no attempt was made to distinguish between
colonisation and infection. Serial cultures and long term
follow-up are required to assess the clinical outcome of

Table 1. Screening for S. aureus carrier status

Burns ward staff No. of staff screened No. positive MRSA No. positive for MSSA No. positive for both strainsa

Doctors 9 3 7 2
Nurses 22 12 8 4
Nursing Assistants 2 1 0 0
Housekeeping staff 1 1 1 1
Total 34 17 16 7

a People included in this category are also counted in the other two categories, i.e. “No. positive for MRSA” and “No. positive for MSSA”.
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colonisation/infection with this organism. No definite
conclusions could be drawn with regard to the role of
colonised HCWs contributing to infection of patients,
since epidemiological marker studies were not done on
any of these isolates of MRSA.

Prevention of MRSA infection merits discussion as,
once introduced in a hospital, MRSA spreads widely
among high-risk patients. The persistence of MRSA
colonisation and the transfer of patients between
wards/hospitals contribute to a constant reintroduction
of MRSA into the institution. This pattern results in an
ever-increasing reservoir of MRSA in many special
care units, which in turn makes it difficult to control the
spread of the organism. A number of infection control
protocols have been formulated by various workers to
be utilised for the eradication of MRSA colonisation
from health care facilities (12,36). None of these have
succeeded in eradicating this pathogen from the hospital
setting and some health care professionals have
capitulated to MRSA and now accept it as a normal
member of the hospital flora. There are however
compelling reasons for the control of MRSA.
Vancomycin is the primary antimicrobial agent used to
treat MRSA infections. This drug is beyond the reach of
the majority of patients with MRSA infections in India.
Since an estimated 30 – 60% of patients colonised with
this organism will become infected (12), the absence of
affordable treatment is a very significant problem. Even
when available, the emergence of resistance to
vancomycin in S. aureus, as has been reported in Japan
(37,38), would pose a new threat to the control of
nosocomial infections caused by this adaptable
pathogen. Thus, the scarcity of treatment options and
the morbidity and mortality associated with MRSA
infection provide a strong argument for implementing
strict rules to control the spread of this deadly pathogen
within a hospital setting.
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