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Meticillin resistant Staphylococcus aureus (MRSA) remains
one of the foremost nosocomial pathogens. The changing
epidemiology and microbiology of MRSAworldwide provides
an important context for decision making with regard to
infection prevention and control. MRSA can be categorised as
hospital associated, community onset, community associated,
or livestock associated. This article concentrates on hospital
associated MRSA, although both community associated and
livestock associated MRSA are important emergent threats.
Patients colonised or infected with MRSA provide a reservoir
within hospitals. Transmission occurs directly from patient to
patient, indirectly via the hands of hospital staff after contact
with a patient who is colonised or infected, or after handling
contaminated materials,1 or by direct patient contact with the
contaminated environment.
Infection prevention and control measures minimise risk of
transmission to prevent healthcare associated infection. Although
there is broad agreement on the control measures required for
patients colonised or infected withMRSA, there is considerable
controversy over the optimal strategy and extent of screening
that should be undertaken.

Who should we screen for MRSA?
One of the most contentious issues is whether all patients should
be screened for MRSA on admission to a healthcare facility.
Advocates of universal screening assert this strategy self
evidently offers the highest probability of detecting MRSA
carriage. Others argue that universal screening programmes are
costly and that testing should be targeted based on known risk
factors for MRSA colonisation. However, a prospective
case-control study of more than 12 000 patients showed that
screening strategies of sufficient sensitivity require screening
of 65% of admissions,3 and the additional complexity of
accurately identifying those at increased risk of MRSA carriage
may lead to carriers being missed. Thus, even if identifying

populations at high risk for MRSA carriage may be feasible,
universal screening may be easier to implement.
In Scotlandmodelling performed as part of a Health Technology
Assessment study indicated that universal screening was
potentially both effective and cost effective as part of a strategy
to control MRSA.2 However, a subsequent large prospective
study involving almost 70 000 patients showed that screening
of all admissions to “high risk” specialties (intensive care,
orthopaedics, renal medicine, vascular surgery, and
cardiothoracic surgery) combined with targeted screening of
other admissions on the basis of a three question clinical risk
assessment (see box 1) achieved similar detection rates (50-53%)
as universal swabbing but at significantly reduced cost.4 This
strategy has subsequently been implemented throughout
Scotland.
However, this clinical risk assessment has been validated only
in Scotland, in a setting of high prevalence of hospital associated
MRSA, and key risk factors may vary by country. For example,
in Denmark animal husbandry and hospitalisation in another
country are the main risk factors. Known risk factors for MRSA
colonisation among adults in acute care settings have recently
been summarised in a systematic review by Xue et al5 (see box
2). Individual clinicians must make themselves aware of, and
comply with, local screening and management policies for
MRSA colonised patients.

When should we screen for MRSA?
Elective hospital admissions should be assessed according to
local policies to ensure results of the colonisation assessment
are available before admission, to facilitate patient management.
All other admissions eligible for screening according to local
policies, should be screened at the earliest opportunity. This
ensures appropriate interventions can be applied as soon as
possible to reduce risk of infection in individual patients and
prevent transmission to others.
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Summary points

Controversy exists over the optimal strategy and extent of screening for meticillin resistant Staphylococcus aureus (MRSA)
Individual clinicians must be aware of, and comply with, local screening and management policies for MRSA colonised patients
Standard screening swabs should include (a) a nasal swab and a perineal swab or (b) a nasal swab and a throat swab as the minimum
Screening identifies colonised or infected patients who can then be managed to decrease spread of MRSA, including contact precautions,
decolonisation, and isolation
Screening results need to be available in a timescale that allows effective intervention to reduce risk of infection in individual patients
and prevent transmission to others

Methods

We undertook a literature review using search terms from a previous systematic review of MRSA screening2 and updated to June 2013. We
searched Medline and the Cochrane Library using the terms: “MRSA screening”, “infection prevention and control”, “risk factors”, and
“decolonisation”. We also drew on our own experience derived from involvement in national guidance development on control of MRSA and
implementation of a national MRSA screening programme. Most evidence published to date is observational, and therefore the overall quality
of evidence is weak to moderate.

Box 1: Clinical risk assessment questions used to target MRSA screening in Scotland

• Has the patient any history of MRSA colonisation or infection at any time?
• Has the patient been admitted from somewhere other than their own home?
• Does the patient have a wound or ulcer or indwelling medical device that was present before admission to hospital?

Box 2: Predictive risk factors for MRSA colonisation among adults in acute care settings*

Hospitalisation within the past 24 months
Admission to a long term care facility or a rehabilitation facility within the past 18 months
Admission to an intensive care unit in the past 5 years
Intra-hospital transfer
Surgical intervention within the past 60 months
Indwelling urinary catheter
Antibiotic use within the past 12 months
Presence of skin lesion
Previous MRSA colonisation
Comorbidity of chronic health evaluation class C or D (that is, patient has severe activity limitation because of chronic disease or is
bedridden)
Presence of terminal illness
Male

*Adapted from Xue Y et al (2012)5

How should we screen for MRSA?
A large, national, cross sectional study, which screened more
than 10 000 patients for MRSA from nose, throat, axilla,
perineum, and wound or device sites, found that a nasal swab
identified only 66% of MRSA carriers.6 Addition of a second
and further swabs increased the detection rate, with nose and
perineum swabs identifying 82% of cases. The axilla was the
least useful site for identifying carriers (8% detection rate, see
table⇓). Standard screening methods should include two swabs
(a nasal swab plus a perineal or throat swab) as the minimum.6

What is the duration of MRSA
colonisation?
It is not known how long MRSA colonisation persists, or how
long after an episode of MRSA infection a patient still tests
positive for MRSA. A recent longitudinal study over four years,
assessing over 1500MRSA positive patients, showed that during
the first year about half the patients remained MRSA positive.
There was a further slow reduction in colonisation during second
to fourth years with about 20% of patients remaining positive
at the end of the period. This result probably reflects the

existence of two groups of patients—those who are transiently
colonised and quickly lose MRSA, and those who are chronic
carriers, for whom MRSA becomes established as part of their
“normal” flora.7 For practical purposes, patients who previously
tested positive for MRSA should be presumptively regarded as
still positive and screened appropriately.

What do we do next?
Screening identifies colonised or infected patients, who can then
be managed to reduce the risk of endogenous infection and
transmission to other individuals. For elective surgery where
antibiotics are indicated, MRSA positive patients should be
given an antibiotic that provides cover againstMRSA. Themain
interventions to decrease spread of MRSA are isolation and
decolonisation. Isolation protects others, whereas decolonisation
primarily prevents infection in the individual. Although the
effectiveness of any single infection prevention and control
measure in isolation is uncertain, collective use of the standard
range of methods against MRSA reduces prevalence.4 A
Cochrane review of the evidence for isolation in control of
MRSA colonisation concluded it was difficult to determine the
contribution of individual measures when they do not act
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independently and are often implemented concurrently.8Despite
this, isolation is advocated as a measure to control cross
transmission of MRSA in hospital. The evidence with respect
to decolonisation is slightly stronger.
A systematic review of the efficacy and cost effectiveness of
screening and interventions to reduce MRSA colonisation
describes treatment with mupirocin nasal ointment (three times
daily for five days) combined with five days’ use of antiseptic
wash.2 The clearance rate two days after completion of the
regimenwas 53%. Amore recent systematic review had similar
findings and highlighted colonisation at non-nasal sites being
associated with failure of topical decolonisation.9 A well
designed multicentre randomised controlled trial with 146
chronic carriers of MRSA showed 74% clearance at three
months after decolonisation when systemic decolonisation
(seven day course of rifampicin and doxycycline) was added to
the standard regimen.10

Reasons for decolonisation failure include patient compliance
with the treatment regimen, so the information given to patients
is critical (box 3). A cross sectional survey of home based
decolonisation regimens forMRSA colonised patients indicated
wide variations in the information given by hospital and
community healthcare workers, risking variation in application
of the regimen.11

Normally a maximum of two decolonisation courses are given
as part of a screening programme. If a patient still tests positive
after the second course, appropriate advice on infection
prevention and control should be offered to the patient (box 3),
and advice on subsequent treatment should be sought from a
consultant microbiologist. Antimicrobial resistance is of concern
with respect to widespread use of any antibiotic as part of
decolonisation regimens. A large randomised controlled trial
found that substantial increases in resistance to mupirocin can
occur after repeated or extended courses of the antibiotic,12 and,
to maximise the potential therapeutic benefits of mupirocin, it
is recommended that such use is avoided.13

Do we need to check for clearance of
MRSA?
The evidence base for rescreening after decolonisation is weak.
Rescreening is generally performed weekly for three weeks,14
starting at least two days after completion of treatment to ensure
the burden of colonisation has been reduced before any surgical
intervention. Thereafter, rescreening is not advised unless
clinically indicated, as suppression of colonisation is short lived
in most of those treated. A small prospective cohort study
(n=137) examined the long term efficacy of a standardised
decolonisation regimen and identified factors associated with
failure.15 A third (44/137) of patients who completed
decolonisation and who tested negative on a weekly rescreening
were still MRSA negative 12 months later. These findings

suggest that, although initially successful in some cases,
decolonisation does not result in long term clearance of MRSA
carriage for most patients, although the evidence base remains
limited.
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Box 3: Interventions to reduce MRSA colonisation

Decolonisation
A standard decolonisation regimen would involve
• Application of mupirocin nasal ointment three times daily for five days. If applied properly, the patient should be able to taste the
mupirocin.

• Use of an antiseptic wash, usually chlorhexidine, for five days. This should be used undiluted as a liquid soap. Apply it directly to the
wet skin using hands or a cloth. It should be left in contact with the skin for at least a minute. About 25 ml of chlorhexidine should be
used for each shower or wash, starting at the face and working downwards, paying particular attention to the armpits and groin. Rinse
and repeat for a second wash but this time include the hair. This should not be used in conjunction with other soaps or shampoos,
which may inactivate the disinfectant.

• Daily changing of bed linen and towels is considered optimal practice, though some patients may find this overly burdensome and
difficult to adhere to.

Contact precautions
These are a set of infection control measures designed to prevent transmission of infectious agents spread by direct and indirect contact
with patients and healthcare workers. They include isolation (preferably with en suite facilities), hand hygiene, use of personal protective
equipment (gloves, gown), equipment care, environmental decontamination, and the safe handling of linen and waste.

Table

Table 1| Number of swabs testing positive for MRSA by anatomical site (detected on chromogenic agar) and percentage positive compared
with the gold standard* (Adapted from Matheson et al 20126)

Percentage (95% CI) extra detection with
extra sites used (versus nasal alone)

Percentage (95% CI) detection (versus gold
standard*)

No of samples positive for
MRSA (n=298)Anatomical sites

—66.4 (60.9 to 71.6)198Nasal alone

—7.7 (5.2 to 11.3)23Axilla alone

—34.6 (29.4 to 40.1)103Throat alone

—35.9 (30.7 to 41.5)107Perineum alone

2.4 (0.95 to 4.8)68.8 (63.3 to 73.8)205Nasal + axilla

10.1 (6.9 to 14.1)76.5 (71.4 to 81.0)228Nasal + throat

15.8 (11.8 to 20.4)82.2 (77.5 to 86.1)245Nasal + perineum

12.1 (8.6 to 16.3)78.5 (73.5 to 82.8)234Nasal + throat + axilla

23.8 (19.1 to 29.1)90.3 (86.3 to 93.4)269Nasal + throat + perineum

17.5 (13.3 to 22.2)83.9 (79.3 to 87.6)250Nasal + axilla + perineum

25.2 (20.3 to 30.5)91.6 (87.9 to 94.3)273Nasal + throat + axilla + perineum

*Gold standard was all anatomical swab sites combined, pooled in nutrient broth and cultured on chromogenic agar.
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