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Executive Summary
The SGHD HAI Task Force is developing a strategy to further reduce MRSA infection
in NHSScotland. This includes consideration of the value of MRSA screening.
Health Protection Scotland (HPS) was asked in November 2007 by the Scottish
Government Health Directorate (SGHD) to develop a pathfinder programme to
review this, in the light of the recommendations of the National Health Service
Quality Improvement Scotland (NHS QIS) Health Technology Assessment (HTA)
[1] on the cost effectiveness of MRSA screening. The HTA recommended that
universal screening of all acute in-patient admissions was likely to be clinically and
cost effective. However this could not be firmly concluded as the evidence base for
the HTA had gaps. The HTA recommended that a study was conducted in a whole
Health board area to include both a tertiary referral hospital and one or more
large general hospitals and data were to be collected for at least one year. HPS was
therefore asked to lead a pathfinder programme on MRSA screening, the aims of
which are:
1. To investigate the clinical effectiveness of MRSA screening as an intervention
on outcomes (colonisation/infection/bacteraemia rates) in pathfinder
boards
2. To test the estimates of the NHS QIS HTA economic model assumptions
in pathfinder boards
3. To determine the acceptability of screening for MRSA in all acute in-patient
admissions in pathfinder boards to patients and staff
4. To evaluate the feasibility and potential for rollout of the MRSA screening
programme in the pathfinder boards
The MRSA screening pathfinder project was developed following evaluation of
the proposed programme using the UK National Screening Committee screening
criteria as a framework.This highlighted the areas where practical work was required
prior to the introduction of an MRSA screening programme in acute hospitals in
Scotland, including a primary study of the results of testing all patients admitted for
in-patient care for MRSA colonisation. This interim report presents the findings of
the project from the first five months of data collection.
MRSA screening of all acute in-patients commenced in August 2008 in NHS Ayrshire
and Arran, NHS Grampian and NHS Western Isles Boards. A total of 29,690 patients
(two thirds emergency and one third elective admissions) were screened on or
before admission and discharged between August 1 2008 and December 31 2008.
The interim results related to the aim on clinical effectiveness indicate that the
overall burden of MRSA colonisation on admission to hospital was 7.5%. This
prevalence represents those detected: at pre-admission (and not decolonised
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prior to admission), on admission by nasal screening and those who are known
previous MRSA positives on admission. The prevalence of colonisation in first time
admissions (i.e. excluding readmissions) to hospital was 6.5%. The prevalence of
those detected by nasal screen alone was 3.8%, however over time the number
of known positives at the point of admission rises due to screening activity. At
any given time therefore, the overall prevalence of MRSA colonisation in-patients
being admitted to hospital was 7.5%. This value represents the burden of patients
requiring infection prevention and control management at a given point in time to
prevent onward transmission of MRSA.
Factors influencing the prevalence of colonisation included: number of admissions
per patient, specialty of admission, age and the source of admission. More than a
quarter (27%) of all MRSA colonisations were detected in-patients with repeat
admissions to hospital and almost a third (31%) of all known cases of MRSA on
admission were repeat admissions.This proportion of patients, known to be positive
at readmission, increased month on month after the initiation of the screening
programme as predicted by the HTA model.
The highest MRSA colonisation prevalence, was found in-patient admissions to
nephrology (20.3%), care of the elderly (19.8%), dermatology (17.9%) and vascular
surgery (17.1%). The highest overall number of patient admissions colonised with
MRSA however were found in medicine, general surgery and urology; accounting
for a third of all MRSA colonisation cases identified overall. Those patients in high
risk specialties (as defined by the HTA) had a colonisation prevalence of 6.4%
compared to 8.7% in low risk specialties. This differentiation of risk was thus more
important at the individual specialty level than grouped specialty level as indicated
in the HTA.
Colonisation prevalence was higher in those over 65 years of age (11.5% compared
with 4.4% in under 65s) and in-patient admissions transferred from a care home
or other hospital to a pathfinder hospital. A quarter of patients admitted from care
homes were colonised and 7% from other hospitals were also colonised. However,
the total number of patient admissions from care homes and other hospitals as a
proportion of overall admissions to hospital was small (1.6%).
Three percent of all those who were identified as colonised with MRSA on admission
developed HA MRSA infection, compared to only 0.1% of those who were not
colonised on admission to hospital. Specialties with a high rate of colonisation
were also the specialties with a high rate of MRSA infection. This is likely to be an
underestimate of all HAI at this point in the data collection, as not all admissions
included have been discharged.This finding suggests that there is an opportunity for
intervention associated with the screening programme in these specialties.
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The screening programme in the pathfinder hospitals to date resulted in very few
refusals from patients to participate (11 patients, 0.03%) and very few treatment
deferrals (14 patients, 0.05%). However, a number of organisational issues were
identified with implementing the strategy 2 for universal MRSA screening proposed
by NHS QIS HTA. These include difficulties in achieving; 100% uptake of screening
(88% achieved), and 100% compliance in decolonisation of those patients found to
be colonised (41% had decolonisation undertaken), due to short lengths of stay and
minimum two day turnaround time of the test result.
Patient movement within the hospital resulted in all patients who were positive
being decolonised rather than those in high risk specialties as proposed by the HTA.
This was because patients moved from low risk to high risk specialties within one
admission and as such the opportunity to decolonise them at the point their screen
result was available was missed.
Organisational issues also included a lack of isolation facilities to manage patients
with MRSA (only 22% of patients requiring isolation were actually isolated). The
majority of other patients were cohorted or separated from other patients during
their stay. The evidence base for this practice is less clear and this finding reinforces
the importance of all staff using Standard Infection Control Precautions at all times
for all patients. These findings, in combination with the false negative results and the
relatively low effectiveness of current decolonisation techniques, (53% according
to the HTA) raises significant concerns about the proportion of colonised patients
actually being rendered MRSA-negative, both in terms of resource uses and
reduction in risk. This issue will be further characterised in the December report,
and included in the rerun of the HTA model.
A small percentage (9%) of all hospital admissions attend pre-admission clinics and
are therefore able to be screened at this point in the patient pathway. A quarter of
elective admissions in the pathfinder project were screened at pre-admission clinics:
of these 2.4% were found to be colonised with MRSA and only a small proportion
of these patients (10%) were successfully decolonised before admission. The added
benefit of pre-admission screening is affected by the timing of the pre-admission
clinic. In order to maximise the public health benefit of pre-admission screening,
sufficient time (at least three weeks) is required for patients screened positive, to
be decolonised and re-tested prior to admission.
A review of the literature, carried out as part of the pathfinder project, has revealed
that there is no further evidence published since the HTA to support the role of
staff screening in preventing the transmission of MRSA.
The second aim of the pathfinder project was on the modelling of cost effectiveness,
a high proportion of the assumptions in the NHS QIS HTA on MRSA screening
were not substantiated by these interim findings. It is too early to conclude that
universal MRSA screening is not cost effective. Further data collection to complete
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one year’s findings and detail the costs of clinical risk assessment are required
before the HTA model can be rerun and conclusions can be drawn on the cost and
clinical effectiveness of universal MRSA screening.
The third aim on patient and staff acceptability is being addressed by a special study
and will be reported on in the final report in December 2009.
The fourth aim of testing the feasibility and practicality of universal MRSA screening
was addressed in part in the first five months. Staff in the three NHS boards involved
made great efforts with the pathfinder project and managed the implementation
very well. However, certain organisational issues arose which require careful
consideration before the screening programme can be extended nationally. The
pathfinder project highlighted variation in practices related to screening and the
associated interventions in the three NHS boards. As with any national screening
programme, there are benefits in establishing a standardised approach to its
delivery which is flexible enough to reflect local circumstances within NHS boards.
Further work requires to be undertaken to define how a national MRSA screening
programme should be taken forward in this regard.
We therefore conclude that the public health principles and associated criteria,
which should underpin any screening programme, are not currently met for universal
MRSA screening.As such, the role of universal screening in acute hospitals in reducing
MRSA colonisation and infection does not yet have a robust evidence base for
wider implementation at present. Nonetheless, around 1 in 13 patients presenting
to hospital are colonised with MRSA and in some specialties this is as high as 1 in 5
patient admissions. As such, screening practices in these high prevalence specialties
(nephrology/ renal, vascular surgery, dermatology and care of the elderly) should
be considered as a minimum for standardising screening practices in acute hospitals
in NHSScotland to maximise the opportunity to intervene in order to prevent and
control a significant proportion of MRSA infection.
Intelligence gathered from the remainder of the pathfinder project and lessons
learned (including implementation costs) will contribute to this evidence base for a
national screening programme. As such HPS recognises the need to share this with
the rest of NHSScotland and will present these findings in the final report which is
due for publication in December 2009.

iv
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Foreword
MRSA is an important organism within the area of Healthcare Associated Infection
(HAI). Prevention and control of HAI requires a multifaceted approach. MRSA
Screening is being considered by the Scottish Government Health Directorate
(SGHD) for policy development in NHSScotland as one area within their extensive
programme of HAI prevention and control.
A Quality Improvement Scotland (QIS) Health Technology Assessment (HTA)
entitled “The clinical and cost effectiveness of screening for meticillin-resistant
Staphylococcus aureus (MRSA)” [1] was commissioned by SGHD in July 2004 and
was published in October 2007. The report recommended that “A primary study
should be set up in acute in-patient care within a whole NHS board area (which
should include a tertiary referral hospital and one or more large general hospitals)
to assess whether screening all patients for MRSA is effective in preventing MRSA
infection as predicted by the economic model. Data from this study should be
collected for at least one year to decide whether MRSA screening results in a
reduction in prevalence of MRSA.The Scottish Government should fund and manage
this study.”
In November 2007 the SGHD asked Health Protection Scotland (HPS) to develop
a pathfinder project for an MRSA screening programme in NHSScotland. HPS
developed this programme around the UK National Screening Committee (NSC)
criteria for appraising a screening programme [2]. Implementation of the NHS QIS
HTA Strategy 2 within Pathfinder Boards is one of 13 projects within the MRSA
Screening Pathfinder Programme of work. These additional projects aim to inform
the knowledge base and understanding of MRSA screening to allow a national
screening programme to be assessed against the UK National Screening Committee
(NSC) principles of public health for developing a screening programme.
This interim report presents the formative results from the development of the
NHSScotland MRSA screening programme to date. It includes the findings from five
months of data collection within the pathfinder project in three NHS boards (NHS
Ayrshire and Arran, NHS Grampian and the NHS Western Isles) and other work
streams within the MRSA Screening programme.
This report will present the issues arising and solutions found during the
implementation of universal screening within the three pathfinder boards. It will not
draw conclusions on the clinical and cost effectiveness of the HTA Strategy 2. The
discussion includes “Red Flag” issues which were identified by Pathfinder Boards
during the implementation of universal screening. “Red flag” issues are defined as
issues which occurred and have a high impact on the delivery on the implementation
of the delivery of the HTA Strategy 2 screening programme.
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A final summative report will be delivered to the SGHD in December 2009. This
final report will include the findings from the Pathfinder programme with data from
one year of implementation of universal screening within the Pathfinder Boards.
It will include commentary on the clinical and cost effectiveness of the NHS QIS
HTA Strategy 2 and include recommendations for a National MRSA Screening
Programme in NHSScotland.
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1 Background
Staphylococcus aureus (S. aureus) is a gram-positive bacterium carried by 30% [3] of the
healthy human population. Colonisation or carriage of S. aureus means that the organism
is present on the body (at any site) but is causing no adverse affects to the individual. If
S. aureus enters the body it may cause infection. Infections with S. aureus can range from
relatively minor soft tissue infections to life threatening bloodstream infections.
The introduction of penicillin in the 1940s to treat staphylococcal infections led to the
rapid development of resistance, firstly to penicillin and then to newer antibiotics, as they
became available. The introduction of meticillin in 1959 initially appeared to have solved
the problem. However, in 1961 meticillin resistant S. aureus (MRSA) was identified and
subsequently epidemic strains have developed. MRSA strains have been endemic in United
Kingdom (UK) healthcare facilities since the 1990s.
Infections due to MRSA, in comparison with meticillin sensitive S. aureus (MSSA), are
associated with greater risk of treatment failure, increased patient mortality and higher
costs [4, 5]. In Europe, MRSA continues to be a problem and even countries with low
endemicity are observing an increase in the proportion of MRSA infections compared with
overall S. aureus cases. Scotland and the rest of the UK continue to have relatively high
rates of MRSA in common with Mediterranean countries, Romania and Ireland [6] when
compared with the rest of Europe.
MRSA can be categorised as being healthcare associated (HA-MRSA) or community
associated (CA-MRSA). CA-MRSA strains are distinctive from the HA-MRSA strains with
regards to epidemiology, microbiology and clinical manifestation. The prevalence of CAMRSA remains low in Europe and is estimated to be below two percent in the UK [7].
HA-MRSA account for approximately 40% of all healthcare associated S. aureus bacteraemia
[8]. In the UK the most common healthcare associated strains being epidemic meticillin
resistant S. aureus 15 (EMRSA 15) and epidemic meticillin resistant S. aureus 16 (EMRSA
16) [9].

1.1

Epidemiology of MRSA in Scotland

S. aureus bacteraemia in NHSScotland are monitored by Health Protection Scotland (HPS)
and publically reported on a quarterly basis [8]. S. aureus bacteraemias are monitored
because, although they do not include all the infections in an institution, they are at present
the best indicator for invasive infection. S. aureus infections, other than those in the
bloodstream, include infections in a wide range of anatomical sites [10] (see Appendix 5 for
the full Centre for Disease Control (CDC) infection list). MRSA is a particular challenge
in hospitals as patients with open wounds, invasive devices and weakened immune systems
are at greater risk of infection than the general public.
MRSA bacteraemia rates within NHSScotland were relatively stable in 2004 when the
Health Technology Assessment (HTA) on MRSA screening [1] was commissioned by the
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Healthcare Associated Infection (HAI) Task Force, and had been for the previous three
years. This was against a background rise throughout the 1990s. Since the introduction
of the Health Improvement Efficiency Access and Treatment Target (HEAT) in 2005/06
[11] aimed at reducing S. aureus bacteraemia in Scotland by 30% by 2010, the numbers of
MRSA bacteraemia reported to HPS and isolates referred to the Scottish MRSA Reference
Laboratory (SMRSARL) have decreased [8]. The annual decrease since 2005 has been
12.1% (95% Confidence Interval (CI) 8.7-15.5).The number and rate of MRSA bacteraemia
reported in the period 1 July 2008 to 30 September 2008 [8] was the lowest reported
since the initiation of the national surveillance programme in 2001.These data also indicate
that the specialities where MRSA bacteraemia were most commonly found in Scotland
were general medicine, renal medicine and general surgery.
The annual number of S. aureus bacteraemias (both MRSA and MSSA) reported in Scotland
has decreased by 6.9% per year, (95% CI 3.1-10.6) since the HEAT baseline of 1 April 2005
to 31 March 2006 [8], although it is worthy of note that the reduction in MSSA bacteraemia
is not of the same magnitude as MRSA, and is not statistically significant.
Information from referrals to the Scottish MRSA Reference Laboratory indicates that the
most common strain types found in NHSScotland patients over the last few years are the
healthcare associated strains EMRSA 15 and EMRSA 16, and that community acquired
strains have a low prevalence in Scotland.
Selection of drug resistant strains of MRSA may arise as a result of usage of antibiotics for both
prophylaxis and treatment.The time course for evolution and spread of an antibiotic-resistant
strain is unpredictable, but antibiotic use needs to adapt in a timely fashion to both national
and sometimes local changes in prevalence of resistance [12].The prevalence level at which an
antimicrobial drug treatment ceases to be the drug of choice in a patient group is debatable,
but ten percent resistance has been used empirically as a guide for avoiding use [12].
HPS currently monitors antimicrobial resistance of S. aureus from bacteraemia for key classes
of antibiotics [8]. Current data suggest an upward trend in the number of isolates resistant
to mupirocin. This trend varies from NHS board to NHS board and there is considerable
local variation. The overall rate of resistance remains relatively low, between one and three
percent; however if mupirocin resistance was to reach levels of around ten percent, this may
have consequences for decolonisation treatment following positive screening results [12].
The changing epidemiology and microbiology of MRSA in Scotland and worldwide provides
an important context for decision making with regard to interventions for prevention
and control. Patients who are colonised or have MRSA infection act as a reservoir of
the organism whilst in hospital. Transmission occurs from: patient to patient directly, or
indirectly via the hands of hospital staff after contact with a patient who is colonised
or infected, or after handling contaminated materials [13], or by direct patient contact
with contaminated environment. Infection prevention and control measures are aimed at
minimising the risk of transmission to prevent healthcare associated infection.
Healthcare Associated Infections (HAIs) cause pain, anxiety and distress to patients and
their families. The associated morbidity and mortality have an impact both socially and
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economically. The last prevalence survey of HAI in NHSScotland [10] indicated that one
in ten patients at any one time in acute hospitals and one in thirteen patients in non acute
hospitals have a HAI. These infections were estimated to cost £183 million per annum in
acute hospitals [10] due to extended length of stay in the NHS in Scotland. It has been
estimated that at least one in five HAIs in hospital, at any one time, have a confirmed
laboratory diagnosis of MRSA [10]. Recorded mortality associated with MRSA has shown a
rise over the last five years [14].Whilst this may be due to raised awareness with reporting,
202 deaths were recorded as being associated with MRSA in hospitals in Scotland for 2007
[14]. A further 28 deaths were recorded out with hospital settings add to this burden [14].
Therefore MRSA remains an important public health issue and is of public concern.

1.2

Policy – control of MRSA

NHSScotland is undertaking a range of activities aimed at reducing HAI. The main advisory
body to the Scottish Government (SG) addressing these issues is the HAI Task Force. The
HAI Task Force was established in 2003 and its remit includes the co-ordination of the
development and implementation of an Action Plan to reduce HAI across NHSScotland.
The outputs of the HAI Task Force encompass generic guidance and policies which also
apply to the control of MRSA – e.g. the HAI Code of Practice [15], the National Cleaning
Services Specification [16] and the linked compliance monitoring scheme, the National Hand
Hygiene Programme [17] and Model Policies for Standard Infection Control Precautions
[18] and Transmission Based Precautions [19]. NHS Quality Improvement Scotland (NHS
QIS) has also recently published revised HAI Standards [20] and is working to provide
an underpinning self assessment framework to assist compliance with those standards.
MRSA guidance is included in the Scottish Management of Antimicrobial Resistance Action
Plan (SCOTMARAP) (2007) [21], which builds on the 2005 policy for acute hospitals
Antimicrobial Prescribing Policy and Practice [22].
The Scottish Government has also established a HEAT target specifically for MRSA, which
requires a 30% decrease in all S. aureus bacteraemia (MRSA and MSSA) cases by March 2010
[11]. A national strategy on MRSA comprising a portfolio of recommended interventions
has been in development for some time; however, completion of this document is critically
dependent on a policy decision on MRSA screening and will follow in due course.
Interventions to prevent infection and control spread of MRSA include surveillance, infection
prevention and control, screening, isolation or cohorting of patients. There is considerable
uncertainty over the effectiveness of any single control measure. It is difficult to determine
the contribution of individual measures compared with another when they do not act
independently [23] and are often implemented concurrently. Cooper et al [23] found
evidence that a combination of infection prevention and control efforts can substantially
reduce MRSA prevalence. The Society for Healthcare Epidemiology of America (SHEA)
guidelines [24] have noted that multiple studies implementing surveillance (inclusive of
screening) and contact precautions have resulted in a significant reduction in the rates of
both MRSA colonisation and infection.
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Screening identifies patients who are colonised or infected, who can then be managed to
reduce the risk of endogenous infection and transmission to other individuals. Screening
involves taking swabs from potential sites of colonisation, and analysing these in the
laboratory. Universal screening of all patients for MRSA colonisation continues to be
debated in the literature [25, 26]. The most recent UK guidance on MRSA [27] suggests
targeted screening; however, this has not been implemented in a consistent manner
nationally. Currently, MRSA screening practice within NHSScotland is locally defined by
NHS boards. It is generally targeted on the basis of risk assessment of the likelihood of
MRSA carriage and its assumed significance in a particular group of patients.
Universal screening of hospital patients for MRSA has recently been proposed for policy
development in the UK (including Scotland, Northern Ireland, England and Wales) [10, 2831]. This decision in Scotland has been influenced by public concern regarding MRSA and
the publication of the Scottish NHS QIS HTA [1] on the clinical and cost effectiveness of
MRSA screening. Scotland is, to date, the only country within the UK undertaking a study
to investigate the clinical and cost effectiveness of universal screening in practice.

1.3

Background to the Health Technology
Assessment of MRSA Screening

In July 2004, the then Scottish Executive commissioned NHS QIS to undertake a HTA [1] to
assess the most clinical and cost effective strategy to screen patients for MRSA colonisation
on admission to hospital. This request was made in response to conflicting advice from
professional bodies regarding the appropriate application of a clinical risk assessment and
microbiological testing and perceived variation in practice between Scottish hospitals [27].
A Steering Group was convened by NHS QIS with representation from: clinicians,
professional bodies, the Scottish Executive, other NHS organisations, patient support
groups and external advisors to oversee the development and publication of the HTA.
The HTA involved a critical review of evidence of clinical and cost benefits associated with
MRSA screening programmes, and assessed the potential impact of the findings in terms of
patient management, the patients themselves and the National Health Service in Scotland
(NHSScotland). Evidence identified by systematic literature searching and provided by
experts and patient interest groups was critically appraised. Peer review and wide public
consultation were undertaken to ensure that all views were considered.
Patient issues and concerns were considered both by critical review of the research
relating to public understanding of MRSA and from experience of staff and public in the
management of MRSA in hospitals. Focus groups were commissioned to directly ascertain
the opinions of staff and members of the public.
A survey conducted in 2005 was used to assess the level and type of MRSA screening
undertaken in Scottish hospitals. Data from the survey and other information sources
were used to asses the organisational issues associated with delivering an effective MRSA
screening programme within NHSScotland.
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1.4

Results of the HTA

An economic model based on that of Cooper et al. [32] was developed, incorporating
clinical parameters derived from a series of systematic reviews of the literature. However,
most publications reported on observational studies, infection outbreaks or routine
information collection and, as a result, the literature base was considered methodologically
weak. Costs associated with undertaking screening tests, nursing patients in isolation or
cohort and providing decolonisation treatment were incorporated into the model.
Six screening strategies were tested and the most clinical and cost effective strategy
for screening was shown to be universal screening utilising chromogenic agar. The most
clinically effective strategy for reducing MRSA prevalence rates was screening using clinical
risk assessment and microbiological testing of all patients. This included isolation of those
identified as potential carriers; however, the model predicted that screening all patients
by microbiological testing without pre-emptive isolation while being only marginally less
effective would incur lower costs. Screening by microbiological testing of only those patients
admitted to high-risk specialty units was least effective.
The impact of MRSA on hospital resources was measured as the number of days needed to
treat patients whose hospital stay was prolonged as a result of MRSA infection. Assuming
colonisation prevalence on admission of 7.1%, not implementing a screening and isolation
policy in a 750 bed tertiary referral hospital would result in 1,671 MRSA infections over
five years when compared with treating the population in the absence of MRSA. Screening
all patients using chromogenic agar would reduce the total number of MRSA infections to
around 80 saving £2.9 million which would allow around 4,000 additional patients to be
treated in the hospital over five years. Strategies using chromogenic agar as the laboratory
test resulted in fewest infections and the lowest costs. The total costs to NHSScotland of
screening all patients for MRSA on admission to hospital using a chromogenic agar test
were estimated to be approximately £14.3 million in the first year reducing to £9.7 million
by the fifth year, giving a total of £55 million over a five year period.
Evidence was found to show that patients do not always understand the nature and
implications of MRSA colonisation or infection, or the requirement for contact precautions.
Both the literature and focus groups highlighted the fear that individuals have of MRSA
infection, which is associated with the stigma of individuals with infection being perceived
as ‘contaminated’. The focus group emphasised the absence of clear information about
MRSA and their reliance on sources such as the media and the internet.
A review of the implications for NHS hospitals of screening all patients for MRSA identified
the following issues: ethical considerations, such as the right of the individual to make an
informed choice and the balance of benefit over harm associated with MRSA screening,
subsequent patient management; a requirement for additional laboratory staff, facilities,
equipment and consumables; an increase in nursing resources; and additional isolation
facilities to accommodate patients who test positive for MRSA.
The HTA economic model indicated that microbiological screening of all patients would be
the most effective strategy, however, the report detailed significant limitations associated
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with this work including: the weak evidence base for many of the model parameters; the
simplification of patient management in the economic model structure; the assumptions
made regarding the effectiveness of isolation to reduce transmission; and the narrow focus
of the assessment i.e. no consideration was given to other HAI or alternative interventions
to infection prevention and control.
The report recommendations, published in October 2007 [1], were as follows:

1.4.1

Recommendation 1

A primary study should be set up in acute in-patient care within a whole NHS board area
(which should include a tertiary referral hospital and one or more large general hospitals)
to assess whether screening all patients for MRSA is effective in preventing MRSA infection
as predicted by the economic model. Data from this study should be collected for at least
one year to decide whether MRSA screening results in a reduction in prevalence of MRSA.
The Scottish Government should fund and manage this study.

1.4.2

Recommendation 2

There is currently insufficient evidence on staff MRSA transmission to determine an
appropriate schedule of screening and subsequent management. Therefore, current
guidelines indicating screening on occasion of unexplained outbreaks should be followed.
Further research on the extent and implications of staff colonisation is urgently required.

1.4.3

Recommendation 3

Systems should be developed to collect patient-based data on the prevalence of MRSA
colonisation and infection to determine the effectiveness of infection prevention and
control strategies. The resource implications of establishing such systems are recognised;
however, these are necessary to plan and evaluate future strategies to control MRSA.

1.4.4

Recommendation 4

High-quality patient information on MRSA, the purposes of screening and methods to
achieve infection prevention and control should be distributed to all patients and relatives
on admission to hospital.
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1.4.5

Recommendation 5

Care of patients isolated as a result of MRSA colonisation or infection should not result
in their being or feeling unnecessarily disadvantaged. Much distress will be avoided with
high-quality patient information and effective communication between healthcare staff and
patients about their condition and its management.
This HPS MRSA Screening Programme of work aims to address recommendations one,
three, four and five. Recommendation one will be implemented and data collected over a
twelve month period.
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2 Introduction
2.1

Development of a MRSA Screening Programme
in Scotland

Implementation of MRSA screening is estimated to cost on average £16 million per annum
for a population of around 1.3 million in-patient acute admissions [33] across 45 acute
hospitals in Scotland [1]. (This annual cost will decrease over a 5 year period resulting in a
total expenditure of £55 million over the 5 year implementation period).This is a significant
investment of health service monies; therefore, in order to develop the pathfinder project,
HPS examined the public health principles of implementing a national MRSA screening
programme to ensure its effectiveness and viability.
The UK National Screening Committee (NSC) published a comprehensive list of criteria
[34] for appraising the viability, effectiveness and appropriateness of a screening programme.
As part of the development of this work on national MRSA screening, HPS mapped the
HTA findings against these criteria to identify any gaps, establish objectives and identify
priority areas for focus in the pathfinder project [35].
Table 2-1: Timeline of events leading to development of MSRA Pathfinder Screening Programme
Event



Date

S. aureus bacteraemia surveillance begins and remains stable

2001

QIS asked to undertake HTA

July 2004

QIS HTA published

October 2007

HPS asked to undertake pathfinder programme

November 2007

HPS develops protocol and recruits pathfinder boards

December 2007

Pathfinder boards submit tenders

March 2008

Pathfinder boards tenders awarded

April 2008

Planning and recruitment in pathfinder boards

June 2008

DOH England announce implementation of screening for elective patients by March
2009, and phased implementation on screening for all patients

July 2008

Strategy 2 implemented in pathfinder boards

August 2008

Interim Report published on formative results

March 2009

DOH England target date of implantation of screening in elective patients

March 2009

Report published on summative results

December 2009

DOH target date for implementation of all emergency admissions

July 2011

NHSScotland MRSA Screening Pathfinder Programme - Interim Report

2.2

Public Health Principles

Public Health Screening Programmes are formally approved by the UK National Screening
Committee (NSC) prior to implementation within the NHS. MRSA screening does not meet
their definition of a screening programme and as such does not require their approval. HPS
considered it important to develop the MRSA Screening Programme using public health
principles and therefore used the framework to develop the MRSA Screening Programme.
Criteria for the condition, test, treatment and screening programme overall were examined,
and a number of gaps were identified as priority areas for evaluation in order to inform roll
out of the MRSA Screening Programme.
The criteria currently met for MRSA screening in NHSScotland, are around: the condition,
in terms of the condition being recognised as an important public heath problem the
epidemiology and risk factors being understood. The epidemiology and natural history of
the condition is well described in the published literature and has been summarised within
this report. Risk factors for colonisation on admission to hospital include: known previous
MRSA positive status, previous admissions, transfers from other hospitals or care homes,
and presence of skin lesions. Duration of colonisation and the factors affecting this are not
fully known. For infection, risk factors include: recent antibiotic treatment, age, invasive
procedures, prolonged hospital stay, environment, staffing ratios and clinical practices.
The other criterion which is met, in part, is that there should be a simple, safe, precise and
validated test. Currently, the majority of MRSA screening in Scottish diagnostic laboratories
is performed in line with the recommendation from the HTA [1], i.e. using chromogenic
agar culture plate based methods. Diagnostic laboratory screening for MRSA is a complex
balance between speed of result, sensitivity, specificity and cost.
Alternative methods are available to screen for MRSA including broths, rapid screening kits
and molecular assays. Several studies have been conducted throughout the United Kingdom
using real-time Polymerase Chain Reaction (PCR) and near patient testing; however, this
type of test remains prohibitively expensive for the purposes of universal MRSA screening
at this time. A recent study in Northern Ireland [36] which compared PCR with standard
culture methods reported that while rapid PCR can significantly reduce turnaround time
(TAT), this alone was not sufficient to reduce the transmission of MRSA.
Routine culture methods for the detection of MRSA infections are employed throughout
Scottish diagnostic laboratories (with identification and antibiotic susceptibility testing
performed using an automated system being rolled out but not yet fully implemented).
Pulsed Field Gel Electrophoresis (PFGE) is a gold standard for strain typing of MRSA,
but Deoxyribonucleic Acid (DNA) sequenced-based methods are becoming the preferred
method of typing.These include Multi Locus Sequence Typing (MLST), a nucleotide sequence
based approach for the characterisation of isolates of MRSA, and Spa typing, single locus
DNA-sequencing of the repeat region of the Staphylococcus protein A gene.
Gaps identified in the NSC criteria with regard to implementing a MRSA screening
programme in NHSScotland, are summarised below:
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2.2.1

The Condition

2.2.1.1 All cost effective primary prevention interventions should have been implemented
as far as practicable
Although there are ongoing supported initiatives, data from routinely available
data within NHSScotland suggest that currently hand hygiene compliance is below
100% [37]. Cleaning is not always optimal [38] and isolation facilities are not
adequate [39].

2.2.2

The Test

2.2.2.1 The test should be acceptable to the population
It is unknown whether the test is acceptable to the public or individual patients.
There is anecdotal evidence that patients accept screening for MRSA [40]. In
current practice consent is not routinely sought and there may be legal and
ethical issues involved in screening which have not yet been fully explored. Patient
information reporting the frequency of false positive and false negative results
and efficacy of treatment is required to inform consent. This should be presented
along with a balanced report of the impact and benefits, i.e. the consequences of
a positive result (for example, the possible negative impact of isolation).
2.2.2.2 There should be a simple, safe, precise and validated test
The HTA [1] concluded that chromogenic agar was the precise, validated and cost
effective test of choice. However, technologies have continued to be developed
and emerge since the HTA publication. Tests for screening for MRSA which can
result in improved turnaround time may prove to have advantages in relation to
infection prevention and control.
2.2.2.3 There should be an agreed policy on the further diagnostic investigation of
individuals with a positive test result and on the choices available to those
individuals
Further diagnostic investigation is required to detect any emergence of mupirocin
resistance for each patient found to be positive. This is required at a local level
for each patient to ensure correct treatment is undertaken, but is essential at a
national level to monitor the unintended effects of the screening and decolonisation
programme on resistance patterns of MRSA.

10
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2.2.3

The Treatment

2.2.3.1 There should be an effective treatment or intervention for patients identified
through early detection with evidence of early treatment leading to better
outcomes than late treatment
The two main interventions for MRSA colonisation are isolation and
decolonisation.
Isolation of MRSA colonised patients reduces the risk of transmission to other
patients.There is some evidence[1] that isolation results in an overall reduction of
MRSA infection.The effectiveness of the intervention depends upon the availability
of, and access to, isolation facilities for MRSA colonised patients. Current practice
is to use cohorting where isolation facilities are not available. Cohorting happens
when a patient is placed in a room and cared for by dedicated nursing staff along
with other patients with the same MRSA status. There is an absence of published
evidence of reduction of MRSA infection and cross colonisation if cohorting
is used. The main benefit of isolation is to prevent cross transmission to other
patients
Decolonisation as an intervention aimed at reducing the burden of MRSA on the
patients body when they are most vulnerable to colonisation developing into
infection (due to invasive procedures, surgeries etc).The efficacy of decolonisation
is difficult to establish due to variability in study designs and protocols [41]. The
HTA noted a pooled efficacy of 53%. It is not clear how long a patient remains
decolonised and with shortening lengths of stay, treatment completion (13 days
from positive result inclusive of repeat follow up test results) within an average
hospital stay (average of 5.3 days within NHSScotland acute care in 2008 [33]) is
a challenge to achieve for many patients.
2.2.3.2 There should be agreed evidence based policies covering which individual should
be offered treatment and the appropriate treatment to be offered
The HTA on MRSA screening indicated that the most clinically and cost effective
strategy involved only decolonising those in high risk specialities.Those in low risk
specialties would be isolated but not decolonised. It is unknown whether this is
achievable within the constraints of current bed management within NHSScotland.
Situations may arise where patients within the same ward are having different
interventions due to movement from specialty to specialty throughout their stay
and mixed specialty wards.
2.2.3.3 Clinical management of the condition and patient outcomes should be optimised
in all health care providers prior to participation in a screening programme
Protocols for screening and decolonisation will be required for the programme to
achieve this and currently these vary considerably between NHS boards. Facilities
available for screening and isolation bed capacity will be required to be assessed
throughout Scotland.
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2.2.4

The Screening Programme

2.2.4.1 There should be evidence from Randomised Controlled Trials (RCTs) that the
screening programme is effective in reducing mortality or morbidity
There are currently no published studies using a RCT approach to assess the
effectiveness of a universal MRSA screening programme.
A systematic review of the literature which was undertaken for the HTA [1]
suggested that universal screening is clinically and cost effective. However the HTA
reported that there was a scarcity of high quality evidence. Much of the evidence
base for infection prevention and control practice comes from large observational
studies due to the complex nature of the subject and the many interactions.
It is not known if there will be any unintended consequences if a screening
programme is introduced e.g. there are concerns that it could result in the
emergence of extended resistance in MRSA, the emergence of other pathogenic
organisms within hospitals or that physical or psychological harm may be done to
patients as a result of their treatments [1].
2.2.4.2 There should be evidence that the complete screening programme (test, diagnostic
procedures, treatment and intervention) is clinically, socially and ethically acceptable
to health professionals and the public
This is dependent on a number of factors including acceptability of the test,effectiveness
of screening and decolonisation; all of these are largely unknown at present.
2.2.4.3 The benefit from the screening programme should outweigh the physical and
psychological harm (caused by the test, diagnostic procedures and treatment)
The physical benefit is the overall reduction of MRSA (colonisation and infection)
in hospitalised patients. Individual benefit may be more challenging to assess. The
psychological experience is unknown, but it is proposed that:
Perception of the programme will depend on the MRSA status of the patient and
the interventions that they undergo.
The diagnosed “non colonised” patient is likely to view screening positively after
the event.
There may be stigma and a psychological impact on patients who have a positive
colonisation or infection result.
There may be a psychological impact on patients who are isolated.
There may be public reassurance that the programme will reduce risk whilst in
hospital.
There may be of eradication and control which may not be realised.

12
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2.2.4.4

The opportunity cost of the screening programme (including testing, diagnosis and
treatment, administration, training and quality assurance) should be economically
balanced in relation to expenditure on medical care as a whole (i.e. value for money)
This is unknown. The HTA answered the question about screening as a discrete
intervention, out with the context of wider hospital care.

2.2.4.5 There should be a plan for managing and monitoring the screening programme
and an agreed set of quality assurance standards
Key performance indicators do not exist for MRSA screening and will therefore
require to be developed before rollout of a national programme.
2.2.4.6 Adequate staffing and facilities for testing, diagnosis, treatment, and programme
management should be available prior to the commencement of the screening
programme
This is unknown. Capacity in laboratories, supplies, equipment and facilities
for screening and treating will require to be reviewed with NHS boards and is
expected to vary from board to board.
2.2.4.7 All other options for managing the condition have been considered: e.g. improving
treatment, providing other services, to ensure that no more cost effective
intervention could be introduced or current interventions increased within the
resources available
The HTA looked at screening in the absence of other interventions. The cost
effectiveness of all other possible interventions singly or in combination is not
known.
2.2.4.8 Evidence based information explaining the consequences of testing, investigation
and treatment should be made available to potential participants to assist them in
making an informed choice
Information for patients is a prerequisite and at present this varies by NHS board.
2.2.4.9 Public pressure for widening the eligibility criteria, for reducing the screening
interval, and for increasing the sensitivity of the testing process should be
anticipated. Decisions about these parameters should be scientifically justifiable
to the public
There may be a demand in non acute care or the care home setting and this
should therefore be considered. The area of staff screening remains controversial
in the literature [42]. Emerging technologies should also be taken into account
to ensure the test is optimal for purpose. Emerging technologies may be more
sensitive or produce more timely results and developments should therefore be
monitored as public pressure for more accurate and timely results may increase
as the screening programme develops.
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Key summary Point
There is a worldwide consensus that MRSA infection in hospital patients is an
important public health problem. The HTA has modelled alternative strategies
for screening and has concluded that screening of all acute admissions using a
laboratory test is the most cost effective approach to achieving reduction in MRSA
colonisation and infection.There is a paucity of specific and robust data on which to
base a screening programme. This evaluation of the proposed NHSScotland MRSA
screening programme against the UK NSC screening criteria [2] has been used as
a framework to underpin the pathfinder project. This evaluation also indicates that
considerable practical work needs to be undertaken in several areas prior to the
introduction of an MRSA screening programme in acute hospitals in Scotland.

2.3

Approach to the Development of a National
MRSA Screening Programme

HPS adopted an evaluation approach to the development of this programme.This approach
was planned to produce an initial formative evaluation and, in a second report to present
a summative evaluation.
Formative evaluations strengthen or improve the intervention being evaluated.They help develop
it by: examining the delivery of the programme or technology, the quality of its implementation
and the assessment of: organisational context, personnel, procedures and input.
Summative evaluations, in contrast, examine the effects or outcomes of an intervention.
They summarise it by describing what happens subsequent to delivery of the programme
or technology; assessing whether the object can be said to be associated with the outcome;
determining the overall impact of the associative factor beyond only the immediate target
outcomes; and estimating the relative costs associated with the intervention.
The MRSA screening programme clearly requires a summative evaluation in order to inform
the further development of policy in this area. A formative evaluation was also considered
useful, in the interim, to inform the programme as it developed.
The formative evaluation is presented in this interim report, encompassing short-term
monitoring of system wide effects in the three pathfinder project NHS boards. This shortterm monitoring (6 months) has drawn upon a variety of data sources including document
review, observation, interviews and surveys at the pathfinder sites and indicators from
routine information systems.
Recommendation one of the HTA was that a pathfinder programme should implement
universal screening and data collection for one year in one health board area. The longerterm summative evaluation will complement the shorter-term monitoring, by providing
more reliable information on the model assumptions over at least one year of data
collection. It will also assess the programme roll out in relation to the public health
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principles of implementing a national screening programme [34]. The end point of the
summative evaluation will be to examine the impact of the programme on outcome, i.e.
MRSA infection, including measurement through impact on MRSA bacteraemia rates in
NHSScotland. This report is due to be delivered to the SGHD in December 2009.
Other information will be gathered in the formative and summative evaluation. This
intelligence will take account of emerging issues in healthcare, technology and epidemiology
which could impact on the implementation of the national MRSA screening programme in
NHSScotland including:
1. Hospital epidemiology during the pathfinder project
2. Reference laboratory MRSA strain type and resistance monitoring
3. Validity of nasal swabs, compared with other body sites and risk assessment
4. Discharge testing to assess cross transmission of MRSA
5. An economic evaluation of cost effectiveness
6. Patient experience and staff acceptability
7. A review of literature published since HTA
8. Intelligence gathering for national rollout from other NHS boards
9. A review of isolation facilities in Scotland
10. Adaptation of the QIS HTA model
11. A review of alternative technologies
12. An audit of current contact precautions within pathfinder boards
This report presents the results from the development of the NHSScotland MRSA
screening programme to date, inclusive of the interim results from the pathfinder project
in three NHS boards (NHS Ayrshire and Arran, NHS Grampian and NHS Western Isles)
and other intelligence gathered by HPS in order to inform the rollout of the MRSA
screening programme in acute hospitals within NHSScotland. This report includes “Red
Flag” issues which were identified by pathfinder boards during the implementation of
universal screening. “Red Flag” issues are defined as issues which occurred and have a
high impact on the delivery on the implementation of the delivery of the HTA Strategy 2
screening programme.
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2.4

Vision of the MRSA Screening Programme

The vision of the programme is to make changes to hospital MRSA screening practices which
enable healthcare workers to identify and reduce MRSA colonisation in in-patients in acute
care to a minimal level. Where upon, the risk of MRSA infection to hospital in-patients is low
enough to prevent healthcare associated MRSA infection in the in-patient population; thereby
reducing the negative impact on patients and any additional burden on healthcare resources.

3 Pathfinder Programme Aims and
Objectives
3.1.1

Pathfinder Programme Aims

The public health aim of the MRSA screening programme is to reduce MRSA infections
in acute care in NHSScotland. To achieve this in the longer term, the MRSA Screening
Pathfinder Programme aims are:
1. To investigate the clinical effectiveness of MRSA screening as an intervention on
outcomes (colonisation / infection / bacteraemia rates) in pathfinder boards.
2. To test the estimates of the NHS QIS HTA economic model assumptions in
pathfinder boards.
3. To determine the acceptability of screening for MRSA all acute in-patient admissions
in pathfinder boards to patients and staff.
4. To evaluate the feasibility and potential for rollout of the MRSA screening
programme in the pathfinder boards.
Aims 1 to 3 will be achieved through the pathfinder project in three NHS boards over at
least one year, with some additional data from comparator Boards.
Aim 4 will be met through intelligence gathering from the literature and special studies
during the pathfinder project timeline.The final report will be delivered in December 2009
and will evaluate the feasibility for NHSScotland.

3.1.2

Objectives

Table 1 to Table 4 contain the objectives of the MRSA Screening Programme. Each table
indicates which objective will be addressed within the report. Only the objectives highlighted
as being addressed or partially addressed will be included in the results and discussion
sections.
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3.1.3

Aim 1 Objectives

Aim one: To investigate the clinical effectiveness of MRSA screening as an intervention on
outcomes (colonisation / infection / bacteraemia rates) in pathfinder boards.
Table 3-1: Pathfinder programme objectives relating to the Aim 1
Objective

Addressed
in this
report

1.

To identify the prevalence on admission of MRSA colonisation amongst the
patients being admitted (by age, sex and specialty).

Yes

2.

To describe the proportion of patients by specialty and colonisation status who
develop MRSA infection

Yes

3.

To evaluate the impact on outcome (MRSA colonisation/infection/bacteraemia) of
the screening programme.

Yes

4.

To monitor the trends in mandatory surveillance data outputs undertaken by
HPS examining the key indicators of HAI. This will include; S. aureus bacteraemia,
Surgical Site Infection (SSI), C. difficile Associated Disease (CDAD).

Yes

5.

To monitor mupirocin antibiotic consumption over the study period.

Partially

6

To evaluate the success of decolonisation treatment.

Partially

7

To assess the validity of nasal swabs for universal screening.

Partially

8

To assess the validity of the testing strategy described by NHS QIS HTA.

Partially

9

To identify new epidemiology.

Partially

10

To evaluate other emerging issues from the published literature relating to the
screening programme.

Partially

11

To evaluate if the public health principles of introducing a screening programme
are met.

Partially

12

To monitor any emergence of mupirocin resistance.

No

13.

To assess the impact on selected hospital epidemiology of introducing MRSA
screening of patients.

No

14.

To monitor the trends in pathfinder board laboratory confirmed infection data on
organisms other than MRSA pre and post MRSA screening intervention.

No
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3.1.4

Aim 2 Objectives

Aim 2: To test the estimates of the NHS QIS HTA economic model assumptions in
Pathfinder boards.
Table 3-2: Pathfinder programme objectives relating to the Aim 2
Objective

Addressed
in this
report

1.

To identify the proportion of patients admitted electively who attend preassessment clinics and the proportion that are screened.

Yes

2.

To identify the proportion of emergency admission and specialty transfer
(between hospitals) patients who are screened on admission.

Yes

3.

To monitor the turnaround time (TAT) for reporting from sample collection to
reporting by laboratories and where are the potential delays.

Yes

4.

To identify the proportion of patients with a positive MRSA screen identified at a
pre-assessment clinic who are not subsequently admitted as planned.

Yes

5.

To identify the proportion of patients screened for MRSA who are admitted to
high risk and low risk specialty wards.

Yes

6.

To evaluate the proportion of those patients pre-emptively isolated who
subsequently are identified as MRSA colonised.

Yes

7.

To evaluate the proportion of MRSA positive patients who receive decolonisation
treatment.

Yes

8.

To evaluate the distribution of patient length of stay by specialty i.e. who can be
screened if treated.

Yes

9.

To describe the number of single bed rooms available per ward.

Yes

10.

To evaluate the proportion of patients identified as colonised who are isolated or
cohorted.

Yes

11.

To describe the reasons for not isolating colonised patients.

Yes

12.

To evaluate the proportion of patients identified as colonised and not decolonised
(and the reason for this).

Yes

13.

To describe the reasons why all in-patient admissions are not screened.

Yes

14.

To examine the potential for new technologies or approaches to offer better
value for money.

No

15.

To carry out an economic analysis of the cost effectiveness of the programme in
the context of other possible interventions to reduce MRSA in NHSScotland.

No

16.

To identify new technologies to take account of.

No

17.

To quantify the staff time taken to carry out screening for MRSA colonisation
(versus previous risk assessment time).

No
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3.1.5

Aim 3 Objectives

Aim 3: To determine the acceptability of screening for MRSA all acute in-patient admissions
in Pathfinder boards to patients and staff.
Table 3-3: Pathfinder programme objectives relating to the Aim 3
Objective

Addressed
in this
report

1.

To develop evidence based information on the programme for patients.

Partially

2.

To develop a communications package and materials for the programme.

Partially

3.

To assess the impact on the staff of introducing MRSA screening of all patients
(ward nurses, managers, bed managers, surgeons, theatre staff, microbiology
laboratory staff, laboratory managers, infection control nurses/ doctors/ managers,
public health nurses/ consultants, General Practitioners (GPs) and other
community staff, NHS procurement, NHS 24 calls, HPS enquiries)

No

4.

To assess the clinical, social and ethical acceptability of MRSA screening in staff and
patient groups.

No

5.

To assess the impact of the screening programme on overall patient experience.

No

6.

To assess any negative impact on patients from introduction of MRSA Screening.

No

7.

To evaluate the acceptability of isolation from the patient, family and wider
population perspective.

No

8.

To assess the staffing needs/ training for MRSA screening.

No

9.

To evaluate the best approach for engaging patients in the process.

No
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3.1.6

Aim 4

Aim 4: To evaluate the feasibility and potential for rollout of the MRSA screening programme
in the pathfinder boards.
Table 3-4: Pathfinder programme objectives relating to the Aim 4 which will be addressed within the interim report. For
additional Aim 4 objectives Appendix 10
Objective

20

Addressed
in this
report

1.

To identify how many patients each year will be screened and their characteristics.

Yes

2.

To describe current practice in the Pathfinder site and how much additional
resource is required to implement MRSA screening of all acute in-patients.

Yes

3.

To assess the projected supply of equipment and consumables needed to
implement screening.

Yes

4.

To describe the resources required for implementation of the programme.

Yes

5.

To describe the organisational structures that will be established in the Pathfinder
sites for the purpose of implementation.

Yes

6.

To evaluate the staffing needs/ training at pathfinder board level rollout.

Yes

7.

To assess the technological needs for the initiation of the Pathfinder screening
project.

Yes

8.

To assess the equipment required for the Pathfinder project.

Yes

9.

To assess the requirements for the procurement process involved.

Yes

10.

To evaluate what data collection processes are needed initially for the Pathfinder
Boards and totally for monitoring MRSA screening.

Yes

11.

To determine the process for patient management when the patient is found
positive at a pre-admission clinic.

Yes

12.

To determine the process for patient management when the patient is discharged
without a result and this is subsequently found to be positive.

Yes

13.

To develop a Standard Operating Procedure (SOP) on chromogenic agar product,
testing and organism identification, including confirmation of isolates in MRSA
colonisation and infection.

Partially

14.

To assess and fulfil the legal and ethical requirements for the programme

Yes

15.

To assess if primary and secondary prevention measures are specified, resourced,
in place and monitored in the Pathfinder Boards.

Partially
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To assess the impact on service delivery of introducing MRSA screening of all
patients. Inclusive of the following:
a. the impact on current working practice and impact on workload in laboratory.
b. the impact upon cancellation/delayed rates for surgical procedures and
scheduled
admissions.
c. the impact on the pre-admission clinics

Partially

d. the impact on Accident and Emergency units.
e. the impact on GP services.
f. the impact on pharmacy services.
g .the impact on the patient pathway.
17.

To monitor any unintended consequences/impacts of introducing MRSA screening
of patients (pathfinder boards and HPS).

Partially

18.

To develop a standard discharge protocol for those with unknown colonisation
status and those not completing treatment.

Partially
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4 Methods
An invitation to tender was developed by HPS during November 2007 and all NHS boards
in NHSScotland were invited to participate in the programme. The key elements of that
tender were:
• Review of current screening practice
• Implementation of universal screening of all adult acute in-patient admissions
• Nasal screening
• Testing using chromogenic agar
• Decolonisation and isolation of high risk specialty patients
• Isolation of low risk specialty patients
• Monitoring of both MRSA colonisation on admission and MRSA infection throughout
the study period.
• Full and detailed costing of additional staff, equipment, facilities and consumables.
• An undertaking that screening would be implemented by July 2008
• Commitment to undertaking screening according to the HTA Strategy 2 protocol
for at least one year.
A number of issues arose in selecting a suitable NHS board.
• Implementing this novel programme would be a substantial undertaking and NHS
board management teams were understandably concerned about the additional
work involved in undertaking a large additional programme with respect to all the
other service delivery targets they were required to deliver.
• No single NHS board would be representative of all NHSScotland. The Scottish
population is a mixture of rural and urban NHS boards and includes island boards.
MRSA patterns differ from board to board and therefore there were concerns around
selecting one NHS board (as outlined in HTA recommendation one) and inferring
that the findings would be representative of all NHSScotland.
• The timescales required by the SGHD were short and offered very little opportunity
for slippage and there was much concern around any boards’ ability to recruit a new
team in order to implement the screening programme by July 2008.
The solution was to recruit three boards who submitted tenders to HPS in March 2008.
These pathfinder boards together account for 13% of adult acute hospital admissions per
year in Scotland and serve around an eighth of Scottish population. These boards were:
• NHS Grampian including Aberdeen Royal Infirmary, a teaching hospital with 893
beds which admitted 47,543 in-patients in 2007 and Woodend Hospital Aberdeen,
a multiple specialty hospital (within Woodend Hospital only Elective Orthopaedics
specialty is included within the pathfinder project – this includes 90 beds, which
admitted 4,210 in-patient admissions in 2007).
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• NHS Ayrshire and Arran including two district general hospitals:Ayr Hospital, a district
general hospital with 350 beds which received 21,616 adult in-patient admissions
in 2007 and Crosshouse Hospital, a district general hospital with 590 beds which
receive 38,329 adult in-patients admissions in 2007.
• NHS Western Isles, an Island NHS board, including Western Isles Hospital, a consultantled rural General Hospital with approx 120 beds which receives 4475 admissions
per year and Uist and Barra Hospital, a GP-led community hospital with acute care
provision hospital with 31 beds which receives 400 adult admissions per year).
The selection of three NHS boards promoted a representative collaborative model for the
MRSA Screening Pathfinder Programme. The following methods section was implemented
within the three pathfinder boards.All the issues encountered in implementing this strategy
were recorded at a local level and reported to HPS. The HPS team worked closely with
the pathfinder boards and developed this protocol in collaboration with the teams in the
pathfinder boards and colleagues in NHS QIS. Governance was provided by both local
project steering boards and through the overall MRSA Programme Steering Board.
It is important to note that this protocol is for the implementation of the pathfinder project
only. It is anticipated that changes will be made to this methodology on the rollout of the
national approach to screening as a result of the lessons learned within the implementation
in the pathfinder boards (See Section 13: Organisational Issues).
Figure 4-A: Governance Structure for MRSA Screening Pathfinder Programme
SGHD HAI
Task Force
MRSA Screening Programme Board

MRSA Screening Technical
Group

MRSA Screening Pathfinder Group

Pathfinder Project
Manager

Screening Work stream

Communication Work
stream

Pathfinder Board Project Group
Grampian
Ayrshire and Arran
Western Isles

Pathfinder Board
Projects Managers

Staff Patient Acceptability
Work stream

Epidemiology/Laboratory
Work stream
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4.1

Programme Governance

A programme board was established by HPS with representation from each of the key
stakeholder groups involved in MRSA screening (See Appendix 1 for Pathfinder Project
teams). This group were responsible for the overall direction and management of the
programme. The programme board approved all plans and authorised any major deviations
from agreed plans.
HPS established two groups to undertake coordination and implementation of the
programme. A Pathfinder Group Meeting was held on a monthly basis to ensure consistent
implementation of the pathfinder project. This group consisted of representation from
each of the pathfinder boards. A Technical Group was established to discuss the technical
details of the protocol, epidemiological definitions and data management. In December
2008 these groups were merged as the protocol was well established and the merged
Technical Group became an overseeing group for the four work streams which had been
developed to ensure that projects within the programme were using a similar approach.
(See Figure 4-A: Governance Structure for MRSA Screening Pathfinder Programme). The
four work streams were: Epidemiology, Communications, Staff Patient Acceptability and
Screening. Each work stream group had representation from the team members with HPS,
pathfinder boards and the Technical Group who were responsible for working on the
delivery of each of the Projects within the Programme.
The pathfinder boards each established a local Project Board, which was responsible for
approving the protocols locally. pathfinder project managers met regularly with their local
Project Boards and reported local issues via the Pathfinder Meeting and a fortnightly
Project Mangers Meeting. This structure ensured that the Project Managers could produce
one monthly report detailing new risks and issues and progress each month which could
be shared at all their meetings.
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4.2

Inclusion and Exclusion Criteria
4.2.1

Board level

Figure 4-B: Location of pathfinder NHS boards – Grampian,Western Isles and Ayrshire and Arran

Western Isles

Western Isles: 120 beds
Uist and Barra: 31 beds

Grampian
Aberdeen Royal Infirmary: 893 beds
Woodend Hospital Orthpaedic Unit: 90 beds

Ayrshire & Arran
Ayr Hospital: 350 beds
Crosshouse Hospital: 590 beds
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4.2.2

Hospital Level Inclusions

Grampian
• Aberdeen Royal Infirmary
• Woodend Hospital Aberdeen, orthopaedic unit
Ayrshire and Arran
• Ayr Hospital
• Crosshouse Hospital
Western Isles
• Western Isles Hospital
• Uist and Barra Hospital

4.2.3

Hospital Level Exclusions

All hospitals in NHSScotland out with those outlined above.
Note some additional projects were undertaken in hospitals outside those outlined above
as part of the broader programme of work.

4.2.4

Specialty Level Inclusion Criteria

The specialties of the pathfinder hospitals were divided into high and low risk as described
within the HTA document [1] (table 6-2 page 56 of the QIS HTA). There was considerable
discussion and debate within the teams as to the placing of the specialties within the
pathfinder boards. In particular Cardiology which was moved to high risk due to the severity
of the illness of patients within the specialty and the use of invasive devices, and Ear Nose
and Throat (ENT) which was moved to low risk. There were a number of specialties cared
for within the pathfinder boards which were not considered within the HTA model for
example oral surgery and hyperbaric medicine. The criteria used by Coia et al [27] was
used to map these specialties into the pathfinder project. Patient speciality was defined as
the speciality of the consultant caring for the patients.
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Table 4-1: Specialties to be included within pathfinder project showing high and low risk of MRSA colonisation
categories
High Risk

Low Risk

Anaesthesia

Accident and emergency

Cardiac surgery

Care of the elderly

Cardiology

Clinical Pharmacology

Coronary care unit

Communicable diseases

Gastroenterology

Dermatology

General surgery (excluding vascular)

Diabetes medicine

Gynaecology

Endocrinology

Haematology

ENT (Ear Nose and Throat)

High dependency unit

General medicine

Intensive care unit

General practice

Medical oncology

GUM (Genito-Urinary Medicine)

Nephrology (renal)

Hyperbaric Medicine

Neurosurgery

Infectious Diseases

Oncology

Medical other

Ophthalmology

Neurology

Oral surgery and medicine

Obstetrics specialist

Orthopaedics elective

Orthodontics

Orthopaedics trauma

Radiotherapy

Plastic surgery and burns

Rehabilitation medicine

Renal

Respiratory medicine

Thoracic surgery

Restorative dentistry

Urology

Rheumatology

Vascular surgery

Spinal paralysis

Maxillofacial

Stroke

4.2.5

Specialty Level Exclusion Criteria

Obstetrics, Psychiatric and Paediatric specialties were excluded from the study as these
were excluded from the HTA model [1].
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4.2.6

Admission Level Inclusion Criteria

Definition of admission: An in-patient admission occurred when a patient who occupied an
available staffed bed in a hospital and remains overnight whatever the original intention; or
who was expected to remained overnight.
This includes:
• All elective admissions in acute hospitals
• All emergency admissions in acute hospitals
• Transfers from another hospital
• Patients admitted as in-patients then discharged on the same day

4.2.7

Admission Level Exclusion Criteria

• Day patients who are discharged on day admitted
• Non acute services

4.2.8

Patient Level Inclusion Criteria

All in-patients admitted to an acute adult specialty. Patients were given the right to refuse
screening. The number of patients refusing screening was recorded.

4.2.9

Patient Level Exclusion Criteria

None

4.3

Study Design and approach
4.3.1

Sample Size

A total of 100,000 patients were estimated to be treated as in-patients within the three
pathfinder boards throughout the 12 month duration of the study.This accounts for 13% of
adult acute hospital eligible admissions per year in Scotland and the chosen hospitals serve
around an eighth of the Scottish population.

4.3.2

Recruitment

The pathfinder boards commenced recruiting additional workforce and identified the
management structures to support the project from its initiation in April 2008. The run in
time for this part of the project was expected to be three to four months.
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4.3.3

Training

The pathfinder boards developed a training plan, trained the additional staff and confirmed
changes to working practices. Prior to commencement, educational sessions were
conducted and information leaflets provided to healthcare professionals working within
the three pathfinder boards. This provided them with information about the study and
emphasised the importance of the work.
The HPS Programme Manager and Epidemiologist trained the data collectors in using the
data collection tool and definitions used.

4.3.4

Communication plans

• A Communication plan for staff and public was developed by the pathfinder boards
in conjunction with HPS.
• A generic patient information leaflet on the Pathfinder Screening Programme was
produced in collaboration between the pathfinder boards and HPS.
• Pathfinder boards continued to use their current information leaflets to inform
patients of the implications of having a positive MRSA test.
• A monthly MRSA screening pathfinder board meeting with HPS Programme Director,
HPS Project Manager and the SGHD was scheduled during the initiation phase of the
project to resolve issues and monitor progress and identify risks to the study.
• A monthly MRSA Screening Technical Group meeting with HPS and the SGHD was
scheduled to resolve issues, monitor progress and identify risks to the study relating
to the epidemiology, microbiology and other technical issues.
• The pathfinder project managers met with the HPS Project Manager on a fortnightly
basis to develop the project and monitor progress.

4.4

HTA Strategy 2

The pathfinder boards were asked to follow the strategy recommended by QIS [1]. The
HTA found that Strategy 2 of the six possible strategies investigated was the most both
cost effective and clinically effective approach to MRSA screening.
Strategy 2 recommended screening for all overnight admissions in adult specialties (excluding
obstetric and paediatrics). Each patient identified as MRSA positive (either colonised or
infected) should be isolated. Patients who were being cared for under a specialty deemed
as high risk were decolonised and patients who were cared for under a specialty deemed as
low risk should be isolated but not decolonised (see QIS HTA [1] page 142 Figure 13-2).
This methods section describes the actual methods initiated within the pathfinder boards
and any areas where it was necessary for the pathfinder boards to differ from Strategy 2.
These differences will be fully discussed in the results section of the report (See Section
13: Organisational Issues).
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4.4.1

Admissions

Each patient admission to hospital was considered as a single patient episode. It was
acknowledged from the initiation of the programme that many patients may have multiple
admissions within the year of the pathfinder project data collection, therefore mechanisms
were put in place to monitor this. Patients were categorised as elective or emergency.

4.4.2

Elective admissions

Eligible patients for elective admission to acute hospitals in the pathfinder boards were
screened, for MRSA colonisation at a pre-admission clinic where possible. Patients found
to be MRSA positive were contacted by the local pathfinder teams and provided with
decolonisation therapy. If patients did not receive three consecutive negative screens
before they were due to be admitted, they were considered to be colonised and therefore
automatically isolated or cohorted on admission and their decolonisation therapy
continued if appropriate. Patients who were admitted electively but who had not attended
a pre-admission clinic or attended a pre-admission clinic and had not been screened were
screened on admission.
Figure 4-C: Flowchart for the patient pathway for patients who have undergone pre-assessment
screening according to Strategy 2 HTA recommendation for MRSA screening
Start

Patient attend clinic before
admission to hospital

Isolate/cohort

No

Positive

Patient screened results
known before admission

Negative

Patient decolonised
according to protocol

Patient nursed in open
ward, no further treatment
for MRSA
Three clear screens
according to local protocol

Yes
Discharge

This side is isolation/cohort
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4.4.3

Emergency Admissions

Patients being admitted as emergencies from home or through inter-hospital transfer were
screened on admission to their receiving unit or ward.
Figure 4-D: Flowchart of the patient pathway for emergency admissions according to Strategy 2 HTA
recommendation for MRSA screening for patients.
Start

Patient attends hospitals (has not
attended pre-admission clinic)

Patient identified as known
MRSA positive

Isolate/cohort

No

Screen patient and await
results

Positive

No

Negative

Patient decolonised
according to protocol

Patient nursed in open ward,
no further treatment for MRSA
Three clear screens
according to local protocol

Yes

Discharge

This side is isolation/cohort

This side is open ward
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4.4.4

Patient Information and Communication

Upon admission to a pathfinder hospital, all patients received the “MRSA Screening
– Information for Patients” leaflet [43] (See Appendix 3: Patient Information Leaflet)
containing information about the study detailing what MRSA is, why it is important to
screen for MRSA, and why the study was being undertaken. An MRSA Project contact was
available to provide further information and answer questions. This leaflet is produced by
HPS and can be tailored to meet local needs. The leaflet has been made available in the
main languages spoken in Scotland, Braille and large font [44].
If a patient was found to be MRSA positive during their stay they were given a further
information leaflet providing detailed information on MRSA colonisation and the implications
of that diagnosis for them and their treatment. If patients were undergoing decolonisation
therapy they received a specific information sheet on the correct use of the decolonisation
treatment, in most cases these information leaflets were already in use in the pathfinder
boards.

4.4.5

MRSA Screening Method

Sample collection was the responsibility of the staff member admitting emergency patients
or running pre-assessment clinics or a designated ‘screener’ within the pathfinder boards.
Screeners were trained to take a nasal swab correctly (See Appendix: 6 SOP for Nasal
Screening) and compliance was monitored throughout the study period by the project
teams at each board. Each screen required a few minutes with each patient to gain verbal
consent, discuss the reasons for taking the swab, collect the swab, complete a laboratory
request form, and place the sample in the dispatch box.
A MRSA screening sample was taken from the anterior nares of both nostrils using one
swab (See Appendix: 6 SOP for Nasal Screening). Any wounds or sites of invasive devices
were also sampled on a separate swab. If additional sites were swabbed according to
local policy and the patient was found positive as a result of these swabs the results were
recorded on the data collection form.
All samples from the wards were collected as soon as possible after being taken and
transferred to the microbiology laboratories within the boards.
Patient refusal to be screened was documented on the data collection forms. In such cases
the patient was individually clinically assessed according to the pathfinder board protocol
and isolated or cohorted if appropriate.
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4.4.6

Patient Management from Admission to Screening
Results

The QIS HTA estimated that turn around time from swabbing the patient to reporting
results would be between 24-48 hours. During this time the patients MRSA status is
unknown to the clinical team. Patients who were previously known positive were preemptively isolated until their screening result was available.The pathfinder boards continued
to manage patients as they had done before implementing the QIS HTA Strategy 2 by
undertaking their current clinical risk assessment and isolating patients they identified as
high risk of MRSA colonisation. For patients who have no previous history of MRSA and
no risk factors they would be nursed on the open ward and would remain there until a
positive MRSA screening result was reported. This is a limitation of the strategy in that
there is period where patients MRSA status is unknown and during that time patients are
nursed on the open ward.

4.4.7

Testing Procedure/ Laboratory Protocols

The swab(s) was plated onto chromogenic agar, and then tested by the latex slide test,
followed by a disc diffusion test for antibiotic sensitivity. (See Appendix 7: SOP for
Laboratory Testing).

4.4.8

Rapid Communication of Results to the Wards

All results, both positive and negative, were made available on the laboratory reporting system
(to which all ward staff have access) immediately upon confirmation of the test results by
laboratory staff. Positive MRSA results within the pathfinder boards were communicated
directly to nurses on the wards.The time when the laboratory entered MRSA test results on
the laboratory system was recorded. This was used to calculate turnaround time from the
screen to confirmed test result.The decision to isolate or institute decolonisation (whichever
was first) was taken as a proxy for time to clinical decision making on the basis of laboratory
result.

4.4.9

Patients Developing MRSA Infection

Patients were observed within the study throughout their stay in the hospital. MRSA
infections were reported to the infection control team from the ward staff after a positive
report from the laboratories.This information was used to identify patients who developed
MRSA infection during their hospital stay. Data were collected on the pathfinder data
collection form for any MRSA infection arising during the patient’s hospital stay. Data were
not collected on infections arising after discharge from hospital.
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4.5

Infection Prevention and Control Measures or
Management of Patients Found to be Colonised
4.5.1

Isolation and Cohorting

MRSA positive patients were isolated whenever possible. If isolation was not possible,
cohorting of patients was undertaken as a second line of infection prevention and control
practice. Isolation or cohorting was recorded in detail from admission; the reason for
leaving isolation was recorded and used to report the feasibility of isolation/cohorting
according to HTA Strategy 2.
Upon laboratory confirmation of a patient being MRSA colonised the result was reported
to the ward. If space was available, the patient was placed in a single room on the ward.
When operationally possible wards with several patients colonised with MRSA nursed those
patients together in one bay and dedicated a specific nurse to care for the patients (cohort
nursing). When cohort nursing was not possible patients were nursed in a separated area
or bay and nursed using standard infection prevention and control precautions by clinical
staff working on the open ward (See Section 13 Organisational Issues). If a side room
or cohort area was not available, or if the patient needed to be observed, the individual
was nursed on the open ward. For these patients local infection prevention and control
practices were observed, gloves, aprons and alcohol gel were placed at the end of the bed
and the patient was commenced on decolonisation treatment where appropriate [18].
The feasibility of balancing the requirement of patients who were MRSA positive against
the availability of single rooms was investigated. It was acknowledged that isolation and
side rooms would often be required for reasons other than MRSA isolation, e.g. for very ill
patients or patients with other infections.

4.5.2

Decolonisation Protocols

Each pathfinder site undertook decolonisation according to current guidelines [27].The QIS
HTA [1] Strategy 2 describes therapy with mupirocin nasal ointment administered three
times daily for five days and five days use of antiseptic wash. Decolonisation was always
undertaken with patient and clinician agreement. The HTA [1] Strategy 2 recommended
decolonisation of high risk patients only. This strategy was adopted in NHS Ayrshire and
Arran from 1 August as this was considered to be their current practice but NHS Grampian
and NHS Western Isles continued to decolonise all patients from 1 August 2008. This
approach was initially considered a valuable opportunity to compare the two approaches.
(See section 4.5.7 Changes To Initial Protocol).
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4.5.3

Elective admission decolonisation

Patients found to be MRSA positive at a pre-admission clinic admitted to high risk specialties
in Ayrshire and Arran and all specialties in the other two boards were contacted by the
local pathfinder teams and provided with a course of decolonisation treatment. Patients
were provided with decolonisation therapy either by recorded delivery directly from the
pathfinder pharmacy (Ayrshire and Arran) or by posting a pre-paid prescription to the
patient (Grampian and Western Isles). If patients did not receive three consecutive negative
screens before they were due to be admitted they were automatically isolated or cohorted
on admission and their decolonisation therapy continued where appropriate.

4.5.4

Emergency Admission Decolonisation

Patients admitted as emergencies without a current or past history of colonisation were
screened in the ward to which they were admitted. Patients found to be positive were
managed by isolation or cohorting with other MRSA positive patients and underwent
decolonisation. Subsequent management depended on whether admission was to a low or
high risk specialty as for electively admitted patients.

4.5.5

Post-Decolonisation Testing

MRSA testing post decolonisation was carried out at least two days after the cessation of
the five days of decolonisation treatment. This required three repeat nasal swabs taken at
an interval of at least 48 hours between each sample.When a patient had three consecutive
negative post-decolonisation samples the patient was advised that MRSA decolonisation
had been successful, although this was qualified by an explanation of accuracy of the
screening test. If a test result was positive, and provided there were no contraindications,
a further course of decolonisation was attempted as above. Normally a maximum of two
decolonisation courses were given [45]. If a patient remained positive after the second
course, appropriate infection prevention and control advice was offered to the patient. If
there were reasons to persist with decolonisation, then advice on subsequent therapy was
sought from the Consultant Microbiologist.

4.5.6

Data Collection

A Core Dataset on every eligible patient was collected by pathfinder boards according
to the project data collection procedures defined in the protocol and reported to HPS
monthly. Data collection will continue for one year. Data collection began on 1 August
2008 in the three pathfinder boards (See Appendx 8: Data Collection form).
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4.5.7

Changes to Initial Protocol

NHS Ayrshire and Arran followed their initial protocol for the first two months of the
study. During this time it was noted that it was not practical to only decolonise patients
who were deemed high risk and changed to decolonising all patients who were found to
be MRSA colonised. A detailed analysis of the issues surrounding this is included in the
organisation issues section (See Section 13). An exception report was prepared for the
Pathfinder Programme Board and SGHD which was accepted. As a result, patients found
to be MRSA colonised and being admitted to any specialty within Ayrshire and Arran from
28 of October 2008 were decolonised according to the SOP for decolonisation in every
pathfinder board.

4.5.8

Primary Care Interface

The pathfinder boards developed existing local guidance to take account of this extension
of practice. Local policies on management of patients after discharge remained unchanged
for this project although communications to primary care were prioritised as volumes of
patients increased initially.
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5 Data collection
Data collectors were employed by each pathfinder board to undertake the follow-up of
the eligible in-patient admissions. Data were collected prospectively for each eligible inpatient beginning on 1st of August 2008 (with the exception of Grampian who, despite
initiating screening in all areas at this time were unable to collect data on this date due to
issues around data collector recruitment, and data were collected retrospectively for the
first few months). Data collection was undertaken on weekdays and data were entered by
hand onto a TELEform® data collection form (See Appendx 8: Data Collection Form).
Data collectors followed a local protocol consistent with local patient management and
laboratory information management systems. Information on newly admitted patients
came from local patient management systems. New cases of MRSA infection were flagged
by laboratory reports to the infection control teams and data were collected by staff
trained by the HPS Programme Manager and Epidemiologist in the interpretation of the
CDC nosocomial infection definitions (See Appendix 4).

5.1

Data management

Data were collected using TELEform® data collection forms. These forms were posted by
registered delivery, in line with data protection requirements, from the pathfinder boards
to HPS on a weekly basis. These forms were then scanned into the TELEform® database
and verified to examine the accuracy of scanning. After successful verification of each data
collection form the data were transferred into HPS’s central SQL® database. A Microsoft
Access database was developed to run standard queries against the SQL® database which
were run on a fortnightly basis to check data quality.A data management standard operating
procedure (SOP) was followed by the HPS data manager. After the SOP was applied, the
local nominated project manager at the pathfinder hospital was notified of any anomalies
electronically and asked to supply responses and updates for these by return. The updates
were then added to the master Microsoft Access® database on a monthly basis whereby
an update procedure was run against HPS’s central database to correct the appropriate
database records. At the end of the defined period of data collection, a procedure was
run against the HPS central database within Microsoft Access® to create an extract file for
further data analyses.
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6 Analyses
Data were further analysed using STATA® software, version 9. Data were examined at:
patient level, specialty level, hospital level, NHS board level and overall pathfinder project
level.
Descriptive statistics are presented in this interim report. More detailed inferential analyses
will be presented in the final report in December 2009.
Colonisation prevalence calculations were calculated as the total number of patient
admissions with MRSA on admission divided by the total number of in-patient admissions
included in the sample. Prevalence was calculated by: age, gender, admission type, specialty,
hospital, NHS board and overall. Analysis is undertaken on the basis of patient admissions.
Cumulative incidence of infection was calculated as the total number of in-patients with
MRSA infection arising before and after 48 hours from admission divided by the total
number of in-patient admissions included in the study. Cumulative incidence was calculated
by age, gender, admission type, specialty, hospital, NHS board and overall.
Ninety five percent confidence intervals (95%CIs) were used to determine the range within
which we can assume the true value in the target population to lie. They were calculated
using the SVY:MEAN procedure in STATA v9 with patient as the primary sampling unit.This
produces the slightly wider confidence intervals needed to allow for clustering at patient
level due to repeat admissions.
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7 Readers Notes
7.1

Patient Admissions

Throughout the report unless otherwise indicated the numbers quoted referred to patient
admissions. Although some patients are admitted multiple times during the study, they have
been considered as a new case every time they are admitted.

7.2

Tables

Tables have been consistently presented with pathfinder boards in the left column in
alphabetical order; Ayrshire and Arran, Grampian and Western Isles.
In each table we have attempted to present the whole population within a category in the
first column labelled (N). The number of admissions within each category is shown in the
next column and labelled (n) and the percentage proportion of patients is represented as
a percentage and calculated as described in Equation i.
Equation i: Proportion of admissions affected.
(n÷N)x100= %

7.3

Multiple admissions

It is important to note that results are presented in terms of number of patient admissions.
Table 8-11 shows the number of admissions for whom it was their first attendance and the
number of admissions who have attended hospital already during the first five months of
the study.

7.4

Healthcare associated infections (HAI)

Healthcare associated infections are generally defined as infections which are acquired
in hospitals or as a result of healthcare interventions. As healthcare interventions can
take place in non-hospital settings, and some infections can present after discharge from
hospital, the term HAI encompasses all of these infections no matter where they arise.

7.4.1

Hospital Associated MRSA Infections

In this study in order to distinguish those MRSA infections attributed to a hospital admission,
a 48 hour cut off period is applied to the definitions, i.e. those infections arising 48 hours or
more after admission are considered hospital associated on that admission (HA-MRSA).
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7.4.2

Community Associated MRSA infections

Conversely those arising within 48 hours of admission or present on admission, are termed
community associated (CA- MRSA).

7.5

Multiple infections

It is important to note the difference between the “count of admissions” and “count of
infections”. It should be noted that there are a proportion of admissions who have multiple
MRSA infections.

7.6

Rounding

Percentages have been rounded to one or two decimal places. (Two decimal places have
been used where numbers are very small in order to allow a clearer ranking of categories).
As a consequence there are instances where a column with percentage values does not
sum precisely to 100%.

7.7

Descriptive Measures: Mean, Median, Mode

The mean value is obtained by adding all the values in a population or sample and dividing
the total by the number of samples that are added.
The median of a finite set of values is that value which divides the set into two equal parts
such that the number of values equal to or greater than the median is equal to the number
of values equal to or less then the median. If the number of observations is odd, the median
will be the middle value when all values have been arranged in order of magnitude, when the
number of observations is even, the median is the mean of the two middle observations.
The mode of a set of values is that value which occurs most frequently. These terms will
be used in particular with reference to patient’s length of stay.

7.8

Box plots

Box plots were used to display values for Length of Stay (LOS) by speciality and hospital.
The vertical line in the centre of the box represents the median value and the outer edges
of the box refer to the quartiles. The dots outside the box represent unusually large values
(outliers).
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7.9

Inter Quartile range

The inter quartile range for a distribution is the distance between the first and third
quartiles. The quartiles split the distribution into four equal parts with the median being
the second quartile. Consequently the inter quartile range is the range containing the
middle 50% of the data.
Quartiles and percentiles are related. The first quartile, often denoted Q1, is the 25%
percentile and is the value in the data with 25% of observations below it and 75% of
observations above. The third quartile, often denoted,Q3, is the 75% percentile and is the
value in the data with 25% of observations above it and 75% of observations below. The
median, or second quartile (Q2), is the 50% percentile and is the value in the data with 50%
of observations above it and 50% of observations below.

7.10

Bar Charts

Bar charts were used to display distribution characteristics of those in the study population
with and without MRSA colonisation and/ or infection.

7.11

Pareto Graphs

The Pareto chart is a histogram that ranks categories (for example the number of MRSA
positive admissions in particular specialties) in the chart in order of most frequent to
least frequent from left to right. The X axis on the left represents the total number of
admissions within any specialty.The X axis on the right represents the cumulative percentage
proportion of the total number of patients who are included within the categories.
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8 Results
8.1

Demographics

These interim results are presented from the pathfinder project within three Health
boards, inclusive of 29,690 patient admissions to six acute hospitals in NHSScotland from
August 1 to December 31 2008. During this period there were 15,081 admissions from
Grampian Health board, 13,700 from Ayrshire and Arran and 909 from the Western isles.
These numbers are interim and the data include patients who fit the inclusion criteria
(See Section 4.2 Inclusion and Exclusion Criteria) and who have been both admitted and
discharged within the first five months of the study.Although the majority of data have been
collected for January and February 2009 these have not been included as some information
on longer stay patients is not, as yet, available. The inclusion of these data could introduce
bias and be misleading. They have therefore been excluded from these analyses.
For the purpose of this report, where patient admissions are referred to as ‘MRSA positive’
throughout the text this includes the total burden of MRSA positive admissions. This
includes:
• Patients positive for MRSA colonisation as identified by admission screen
• Patients who were previously known to be colonised
• Patients who previously had an MRSA infection
• Patients who were colonised at pre-admission clinics and who were not successfully
decolonised pre-admission
A second value of “MRSA screen positive” is used for patient admissions whose preadmission or admission screen were confirmed positive by the laboratory. These are the
admissions who require decolonisation and isolation when their result is known.
The first five months of data collection recorded 29,690 eligible in-patient admissions
that had been both admitted and discharged from 1 August 2008 to 31 December 2008.
All pathfinder boards implemented screening in August and in all areas by 1 of September.
Although Grampian had a backlog in data collection, they implemented screening in all
areas during September as planned and the first months of data collection were undertaken
retrospectively. Only certain fields were populated during this time and therefore
Grampian data should be interpreted with caution. Numbers are low in August because
implementation began in some areas in pre-admission clinics and therefore these patients
were not admitted until later in the study.
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Table 8-1:Total eligible admissions included in the study between 1st August 2008 and 31st December 2008, by
pathfinder board and hospital n=29,690
Pathfinder board

Admissions by Month
Sept

Oct

Nov

Dec

Total

103

2,961

3,481

3,503

3,652

13,700

Ayr Hospital

26

1,305

1,454

1,481

1,504

5,770

Crosshouse Hospital

77

1,656

2,027

2,022

2,148

7,930

Grampian

3,363

2,607

2,924

3,231

2,956

15,081

Aberdeen Royal Infirmary

3,090

2,329

2,653

2,965

2,755

13,792

273

278

271

266

201

1,289

Western Isles

1

226

227

233

222

909

Western Isles Hospital

1

195

186

196

186

764

Uist and Barra Hospital

0

31

41

37

36

145

3,467

5,794

6,632

6,967

6,830

29,690

Ayrshire and Arran

Woodend Hospital

Total

Aug

In total 29,600 admissions (99.6%) had an admission status recorded. There were 20,221
(68.1%) emergency admissions whereas 9,379 (31.6%) were identified as elective admissions.
The proportion of emergency to elective admissions was found to vary by hospital and
region. Grampian had the highest proportion of elective admissions at 41.5%. Woodend
Hospital had, by far, the highest proportion of elective admission at 99.4%; however,
Woodend Hospital is unique in its composition of orthopaedic and care of the elderly
wards only. The orthopaedic wards are an extension of Aberdeen Royal Infirmary and as
such, only these wards were included in the pathfinder project.
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Table 8-2: Elective, emergency and total admissions between 1st August 2008 and 31st December 2008, by pathfinder
board n=29,690

Pathfinder board

Elective patient
admissions

N

%

Emergency
patient
admissions

Unknown

N

N

%

%

Total
patient
admissions
N

Ayrshire and Arran

2,901

21.2

10,743

78.4

56

0.4

13,700

Ayr Hospital

1,350

23.4

4,417

76.6

3

0.1

5,770

Crosshouse Hospital

1,551

19.6

6,326

79.8

53

0.7

7,930

Grampian

6,265

41.5

8,786

58.3

30

0.2

15,081

Aberdeen Royal Infirmary

4,984

36.1

8,779

63.7

29

0.2

13,792

Woodend Hospital

1,281

99.4

7

0.5

1

0.1

1,289

Western Isles

213

23.4

692

76.1

4

0.4

909

Western Isles Hospital

170

22.3

590

77.2

4

0.5

764

Uist and Barra Hospital

43

29.7

102

70.3

0

0.0

145

9,379

31.6

20,221

68.1

90

0.3

29,690

Total

Figure 8-A shows the age and gender distribution for the total study population and Figure
8-B, to Figure 8-D by NHS board. The total study population comprised 52.3% females
and 47.7% males. Age ranged from 16 – 108 years (males 16 – 108 years, females 16 - 107
years). Median age was 62 years for both males and females (IQR: males 46 – 74 years,
females 45 years – 76 years).
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Age

Figure 8-A: Age and gender distribution of the study population (n=29,619) females n= 14,123
males n =15,496.
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There was little variation in NHS board specific demographics. In Ayrshire and Arran 53.1%
were females and 46.9% were males. Age ranged from 16 – 108 years (males 16 – 108
years, females 16 – 103 years). The median age for Ayrshire and Arran was 63 years for
both males and females (IQR: males 47 years – 75 years, females 47 – 77 years).
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Age

Figure 8-B: Ayrshire and Arran. Age and gender distribution of the study population (n=13,639)
females n=7,240, males n =6,399.
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In Grampian the study population comprised 51.9% of females and 48.1% males.Age ranged
from 16 – 108 years (males 16- 108 years, females 16 – 107 years). The median age was 61
years for both males and females (IQR: males 45 -73 years, females 44 years – 74 years.

Age

Figure 8-C: Grampian. Age and gender distribution of the study population (n=15,042) females
n=7,810, males n=7,262
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3

In the Western Isles the study population comprised 50.9% males and 49.1% females. Age
ranged from 16 – 106 years (males 16 -106 years, females 16 – 99 years). Median age was 68
years for males and 72 years for females (IQR: males 54 – 77 years, females 54- 81 years).

Age

Figure 8-D:Western Isles. Age and gender distribution of the study population (n=908) n females
=446, n males =462.
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Figure 8-E shows a comparison of emergency admissions and elective admissions by
specialty. By far the greatest numbers of emergency admissions were admitted to general
medical wards with a total of 7,936 (97 %) emergency admissions (40% of all emergency
admissions) to the specialty during the study period. The highest proportion of emergency
admissions were admitted, as expected, to accident and emergency 99.9% (1,379 of 1,381)
and orthopaedic trauma wards 98.1% (1,642 of 1,674). Although smaller numbers, a higher
proportion of emergency admissions were also admitted via high risk units such as high
dependency units 99.3% (407 of 410), care of the elderly units 98.1% (313 of 319), coronary
care units 97.3% (293 of 301) and renal units 96.8% (242 of 250). The highest number of
elective admissions were admitted to general surgery (excluding vascular 1,791 38.3%
of admissions to general surgery) with all surgical units having a higher proportion of
elective admissions. The only non surgical units with elective admissions were oncology
and haematology units.
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Figure 8-E: Bar chart of patient admissions by specialties with >200 admissions showing proportion
of elective and emergency admissions (N=27,629) all boards combined.
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Table 8-3 shows where patients were ‘admitted from’ this was recorded for 29,445 of 29,690
(99.2%) patient admissions. The greatest number and proportion of patient admissions
were from home 27,735 (94.2%). Transfers from other hospitals accounted for 2.1% of
the total recorded, while those admitted from care homes accounted for 1.8%. The ‘other’
category accounted for 1.9% of patient admissions and comprised small numbers who
were either homeless, from residential accommodation, from student accommodation, or
were on holiday at the time of admission.
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Table 8-3: Number and percentage of patient admissions by place admitted from
Admitted from
Hospital
n

Hospital
%

Care Home
n

Care Home
%

Other
n

Other
%

96.8

108

0.8

245

1.8

72

0.5

13,482

Grampian

13,862

92.1

475

3.2

242

1.6

479

3.2

15,058

816

90.2

40

4.4

41

4.5

8

0.9

905

27,735

94.2

623

2.1

528

1.8

559

1.9

29,445 1

Western Isles
Total
1

Total
admission

Home
%

13,057

Home
N

Ayrshire and
Arran

Pathfinder
Board

245 admissions did not have information recorded on place of admission.

Compliance with screening as currently calculated was 88.1%. This was derived from the
total number of admissions for whom a record was collected, compared with those who
were screened and a record collected. It is apparent that, although some eligible admissions
have been missed, the pathfinder boards have attempted to capture all eligible patient
admissions and these figures for compliance are subject to change. Patients not screened
included admissions who were missed, refused, were not able to be screened due to
facial injuries, or who were considered too unwell. These figures must be interpreted with
caution as there are some admissions who have been screened but not yet discharged and
therefore are not yet included in the dataset.
Table 8-4: Number of admissions screened by board
Pathfinder Board

Number of
admissions

Number of admissions screened
n

%

Ayrshire and Arran

13,700

11,483

83.8

Grampian

15,081

13,777

91.3

909

900

99.0

29,690

26,160

88.1

Western Isles
Total
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8.2

Results to address Aim 1

Objectives associated with Aim 1 of the pathfinder project:

8.2.1

Aim 1. Objective 1

Aim 1. Objective 1: To identify, on admission, the prevalence of MRSA colonisation in
admissions (by age, sex and specialty and route of admission).
The prevalence of MRSA colonisation in the total study population for the duration of
the study period was 7.47%, ranging from 6.60% in Crosshouse Hospital to 9.01% in Ayr
Hospital. Woodend Hospital prevalence appears lower however only elective orthopaedic
admissions are included within the study.
Table 8-5: Number and percentage of MRSA positive admissions by hospital and Health board
Pathfinder Board

All patient
admissions

MRSA Positive patient
admissions

95% Confidence
Intervals (CI)

N

n

%

13,700

1,043

7.61

7.0

8.2

Ayr Hospital

5,770

520

9.01

8.0

10.0

Crosshouse Hospital

7,930

523

6.60

5.9

7.3

Grampian

15,081

1,102

7.31

6.8

7.8

Aberdeen Royal Infirmary

13,792

1,063

7.71

7.2

8.2

1,289

39

3.03

2.0

4.0

Western Isles

909

73

8.03

5.8

10.2

Western Isles Hospital

764

60

7.85

5.5

10.2

Uist and Barra Hospital

145

13

8.97

2.9

15.0

29,690

2,218

7.47

7.1

7.8

Ayrshire and Arran

Woodend Hospital

Total

lower

upper

Figure 8-F shows the MRSA positive patient admissions identified throughout the patient
journey. From a total of 9,379 elective admissions, 2,287 (24.4%) admissions attended preadmission clinics. Of the 2,215 screened at pre-admission, 52 admissions (0.2% of the total
admission population and 2.35% of all admissions screened at pre-admission) were found
to have either an MRSA infection or were colonised with MRSA. Of these positive patient
admissions, 5 (9.61%) were recorded as successfully decolonised prior to admission.
A total of 26,160 (88.1%) of the overall hospital admission population were screened either
at pre-admission clinic or on admission and, of these, 988 (3.78%) were found to be positive
for either MRSA colonisation or infection. 41 patients (4.1% of all positive admission screens)
were successfully decolonised and received 3 consecutive negative test results.
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The total burden of patients competing for isolation facilities on admission was 2,218
(7.47%) and includes those who were positive for MRSA colonisation or infection on
admission, those known as positive prior to admission and those identified as positive at
pre-admission clinics (excluding those successfully decolonised).
The prevalence of those detected by nasal screen alone was 3.8%, however over time
the number of known positives at the point of admission rises due to screening activity.
Therefore at any given time, the prevalence an admission out hospital was 7.5% and
therefore this value represents the burden of patients requiring infection prevention and
control at any given point in time.
Table 8-6: Summary of MRSA numbers and percentages of MRSA patient admissions at point of observation
Point of Observation

1

Total of patient
admissions

95% Confidence
interval

n

%

lower

Upper

52

2.35

1.72

2.98

5

9.61

1.3

17.9

A

Pre-admission screen positive

B

Decolonised pre-admission

C

Overall pre-admission or admission screen positive

988

3.78

3.98

4.64

D

Known on admission (previous positive MRSA from
case notes)

1,727

5.87

3.51

4.03

E

Total burden of MRSA positive (previous positive,
pre-admission screen not decolonised, admission
screen positive, previous MRSA infection) Patient
admissions in more than one of these categories
have not been double counted.

2,218

7.47 1

5.53

6.21

3530 had no screen taken, for this analysis they are assumed to be negative. Therefore 7.47% may be an
underestimate of the total burden of MRSA.
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Figure 8-F: Breakdown of MRSA Admissions throughout patient journey
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Of a total of 9,379 elective admissions only 2,287 (about one quarter) were recorded
as attending a pre-admission clinic. Of those who did attend a pre-admission clinic 2,215
admissions consented to have a nasal screen undertaken.
Figure 8-G shows the contribution of gender and each age group to the total MRSA positive
population.These figures include all patients testing positive for MRSA on admission and/or
pre-admission clinics and those who were previously positive for MRSA. Gender was not
significant in differentiating colonisation status by age.
Figure 8-G: Age and gender distribution of admissions showing total burden of MRSA within the study
population n=2,212, females n =1,090, males n =1,122
1.2

Females
Males

% of all patients

1.0
0.8
0.6
0.4
0.2

95+

90-94

85 - 89

80 - 84

75 - 79

70 - 74

65 - 69

60 - 64

55 - 59

50 - 54

45 - 49

40 - 44

35 - 39

30 - 34

25 - 29

20 - 24

16 - 19

0.0

Age category

Prevalence of MRSA status was found to vary by age. It was lower in under 65s 4.3% (4.8%
in males and 3.9% in females) than over 65s 11.5% (12.1% in males and 11.0% in females).
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Figure 8-H: Box plot of age and gender of admissions with and without MRSA

Male
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Female

Negative

Positive

20

40

60

80

100

Age in years

8.2.2

Aim 1. Objective 2

Aim 1. Objective 2: To determine the proportion of patients by specialty and colonisation
status who develop HA MRSA infection.
Table 8-7 shows the number of patient admissions found to be MRSA positive by admission
specialty. The admission specialty was recorded for 29,256 patient admissions (434 had
no specialty recorded). In high risk specialties (as defined in Methods section table 6) a
total of 1,080 admissions (6.43% of high risk specialty admissions) were MRSA positive on
admission and 54 (0.32% of high risk specialty admissions) had an MRSA infection during
their hospital stay. In low risk specialties 1,104 (8.86% of low risk admissions) were MRSA
positive and 43 (0.35%) had an MRSA infection during their stay. The specialties with the
highest burden of colonisation were nephrology (20.27%), care of the elderly (19.75%),
dermatology (17.86%) and vascular surgery (17.09%) while highest MRSA infection
rates were in anaesthesia (2.94%), nephrology (2.70%), diabetes medicine (1.75%) and
vascular surgery (1.53%). Vascular surgery patient admissions had the highest prevalence
of colonisation and the fourth highest incidence of MRSA infections during hospital stay,
though total numbers were relatively small.
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Table 8-7: Number and percentage of all patient admissions MRSA positive, and with MRSA infection by high/low risk
specialty
% Burden of all
MRSA positive

Number of
admissions
with MRSA
infections
during stay

1,080

6.43

54

0.32

Anaesthesia

102

0.35

4

3.92

3

2.94

Cardiac surgery

238

0.81

7

2.94

0

0.00

1,114

3.81

87

7.81

7

0.63

301

1.03

16

5.32

1

0.33

Gastroenterology

1,096

3.75

124

11.31

5

0.46

General surgery (excluding
vascular)

4,693

16.04

256

5.45

13

0.28

Gynaecology

1,150

3.93

21

1.83

1

0.09

Haematology

244

0.83

23

9.43

2

0.82

High dependency unit

411

1.40

50

12.17

0

0.00

65

0.22

3

4.62

0

0.00

Maxillo facial

292

1.00

11

3.77

0

0.00

Medical oncology

248

0.85

11

4.44

0

0.00

Nephrology (renal)

148

0.51

30

20.27

4

2.70

Neurosurgery

211

0.72

9

4.27

0

0.00

Oncology

216

0.74

12

5.56

0

0.00

Ophthalmology

270

0.92

15

5.56

1

0.37

13

0.04

0

0.00

0

0.00

Orthopaedics elective

1,764

6.03

53

3.00

1

0.06

Orthopaedics trauma

1,678

5.74

99

5.90

5

0.30

Plastic surgery and burns

232

0.79

11

4.74

0

0.00

Renal

252

0.86

31

12.30

1

0.40

Thoracic surgery

128

0.44

6

4.69

1

0.78

1,543

5.27

134

8.68

3

0.19

392

1.34

67

17.09

6

1.53

12,455

42.57

1,104

8.86

43

0.35

1,382

4.72

54

3.91

1

0.07

319

1.09

63

19.75

4

1.25

7

0.02

0

0.00

0

0.00

93

0.32

9

9.68

0

0.00

Cardiology
Coronary care unit

Intensive care unit

Oral surgery and medicine

Urology
Vascular surgery
Low risk
Accident and emergency
Care of the elderly
Clinical Pharmacology
Communicable diseases
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% of patient
admissions
with MRSA
infection

% of total
admissions
57.43

High risk

Burden of all
MRSA positive

All Admissions
n
16,801

Admission Specialty
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% of patient
admissions
with MRSA
infection

Number of
admissions
with MRSA
infections
during stay

% Burden of all
MRSA positive

Burden of all
MRSA positive

% of total
admissions

All Admissions
n

Admission Specialty

Dermatology

84

0.29

15

17.86

0

0.00

Diabetes medicine

57

0.19

6

10.53

1

1.75

ENT (Ear, Nose and Throat)

881

3.01

28

3.18

0

0.00

Endocrinology

170

0.58

20

11.76

1

0.59

8,163

27.90

777

9.52

33

0.40

1

0.00

0

0.00

0

0.00

87

0.30

6

6.90

1

1.15

2

0.01

0

0.00

0

0.00

96

0.33

3

3.13

0

0.00

Obstetrics specialist

3

0.01

0

0.00

0

0.00

Orthodontics

1

0.00

0

0.00

0

0.00

Rehabilitation medicine

1

0.00

0

0.00

0

0.00

Respiratory medicine

831

2.84

97

11.67

2

0.24

Restorative dentistry

1

0.00

0

0.00

0

0.00

Rheumatology

134

0.46

12

8.96

0

0.00

Spinal paralysis

1

0.00

0

0.00

0

0.00

Stroke

141

0.48

14

9.93

0

0.00

Total

29,256

98.5

2,184

7.47

97

0.33

General medicine
General practice
Infectious Diseases
Medical other
Neurology

1
2
3

56

1

2

3

434 admissions with specialty not known
34 positives are spec not known
One infection has no specialty assigned to it
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Percentage of MRSA positive patients within specialty

Figure 8-I and Figure 8-J show the proportion of total admissions who are MRSA positive
on admission and the number of admissions who are MRSA positive on admission. This
indicates that while nephrology, care of the elderly, dermatology and vascular surgery
have the highest proportion of MRSA admissions, the highest numbers of admissions with
MRSA are found in general medicine, general surgery and urology. These three specialties
alone care for over half of all MRSA positive admissions.
Figure 8-I: Bar chart of proportion of patient admissions MRSA positive on admission by admission
specialty (n=2,184)
25.00
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20

10

Cumulative % of MRSA positive patients

Figure 8-J Pareto graph of the number and cumulative percentage of burden of MRSA positive
patient admissions (n=2,184)

0

Specialty

Figure 8-K and Figure 8-L show the proportion of total patient admissions that have
MRSA infection during their hospital stay and the number of patient admissions who have
MRSA infection during their hospital stay. This indicates that while anaesthesia (2.94% of
admissions), nephrology (2.70%), diabetes medicine (1.75%) and vascular surgery (1.53%)
have the highest proportion of admissions with MRSA infection, the highest numbers of
patient admissions with MRSA infection are found in general medicine (n=33), general
surgery (n=13) and cardiology (n=7).
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Cumulative % of patient admission
with MRSA infection
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Figure 8-K: Bar chart of proportion of admissions with MRSA infection within each specialty (Note
includes HA MRSA and CA MRSA) n=97
3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

Specialty

Figure 8-L Pareto graph of admissions with MRSA infection (includes HA MRSA and CA MRSA)
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Table 8-8 shows where MRSA screened positive admissions were admitted from. Patients
being admitted to hospital from care homes 459 (1.76% of admissions) were more
frequently MRSA positive when compared with other patient groups. Twenty five percent
of admissions from care homes were MRSA positive. This finding was common to all
pathfinder boards.
Table 8-8: Number of patient admissions and number and percentage positive for MRSA screen (either pre-admission
clinic or on admission) by place admitted from and Health board
Home

Hospital

Care Home

Other

MRSA Screen positive
n

%

Screened
N

MRSA Screen positive
n

Screened
N

MRSA Screen positive
n

%

13

14.9

204

53

26.0

51

2

3.9

Grampian

12,716

404

3.2

425

21

4.9

214

49

22.9

401

7

1.7

807

30

3.7

40

3

7.5

41

13

31.7

8

0

0.0

24,4921

823

3.4

552

37

6.7

459

115

25.1

460

9

2.0

Total
1

%

Screened
N
87

%
3.5

Western
Isles

MRSA Screen positive
n
389

Screened
N
10,969

Pathfinder board
Ayrshire
and Arran

For 197 patient admissions place of admission was not known, 4 of which were screen positive.

Table 8-9 shows the number of elective admissions identified during the study and the
numbers screened and subsequently identified as MRSA positive. Of the total elective
admissions (9,379) 23.6% were screened at pre-admission clinics. This varied by NHS
board with Ayrshire and Arran screening the highest proportion of elective admissions
(42.5%). A total of 2.3% of all elective admissions screened at pre-admission clinics (0.2%
of all admissions) were identified as MRSA positive at pre-admission clinics.
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Table 8-9: Number and percentage of elective patient admissions identified as MRSA positive by screen at preassessment clinic, by pathfinder board

Pathfinder
board

Elective
admissions

Elective
admissions
attending
pre-admission

n

n

Elective admissions
screened at preadmission clinics
n

%

Elective admissions
screened positive
for MRSA at preadmission admission
clinics
n

%

Ayrshire and
Arran

2,901

1,287

1,232

42.5

26

2.1

Grampian

6,265

918

901

14.4

24

2.6

213

82

82

38.4

2

2.4

9,379

2,287

2,215

23.6

52

2.3

Western
Isles
Total

Table 8-10 shows the number of emergency admissions screened and the number identified
as MRSA positive. Of a total of 20,221 emergency admissions 17,723 (87.7%) were screened.
Of these 764 (4.3%) were identified as positive for MRSA during the study period.
Table 8-10: Number and percentage of emergency admissions identified as MRSA positive by admission screen, by
pathfinder board

Pathfinder board

Ayrshire and Arran
Grampian
Western Isles
Total
1

Emergency
admissions

Emergency
admissions
screened

Emergency
admissions
screened

Emergency admissions
MRSA positive identified
by admission screen

N

n

%

n

%

10,743

9,145

85.1

395

4.3

8,786

7,892

89.8

330

4.2

692

686

99.1

39

5.7

20,221

17,7231

87.7

764

4.3

69 admissions were screened and had no result record, in this table they are assumed to be negative

Of all admissions 27.9% of admissions (n=8,276 admissions) had at least one re-admission
during the study period. The highest number of re admissions during the study period was
11 (1 patient). Table 8-11 shows sixteen percent of admissions are repeat admissions but
these account for 27% of all MRSA positives during the study period.
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Table 8-11: Number and percentage of patient admissions during the study period.
Admissions MRSA
positive

Admission
n
First admission
Repeat admission
Total

%

n

Admissions MRSA
screen positive

%

n

%

24,929

84

1,620

73

764

77.3

4,761

16

598

27

224

22.7

988

100

29,260

22,189

Table 8-12 shows that during the first five months of data collection, 109 infections were
found within 98 patient admissions during their hospital stay.
Table 8-12: Number of patient admissions with single or multiple MRSA infection
Number of MRSA
infections

n patient admissions with single or
multiple MRSA infection

Percent

1

89

90.82

2

7

7.14

3

2

2.04

981

100.00

Total
1

Gives a total of 109 infections, 2 are not classified according to infection type

Table 8-13 shows that of these 107 infections 55.1% were Hospital Associated MRSA
(n=59) and 44.9% were Community Associated MRSA (n=48). Four infections did not have
a specialty recorded. It is important to note that these figures are only for patients who
have been discharged and therefore are likely to be an underestimate.
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Table 8-13: Number and percentage of infections by patient admission specialty and CA-MRSA infection or HA-MRSA
infection
CA- MRSA
infection

HA- MRSA
infection

Total
MRSA
infections

Total patient
admissions

Incidence of
HA-MRSA of
all patient
admissions

n

n

n

n

%

31

31

62

16,801

0.2

Anaesthesia

1

2

3

102

2.0

Cardiology

5

3

8

1,114

0.3

Coronary care unit

1

0

1

301

0.0

Gastroenterology

4

1

5

1,096

0.1

10

7

17

4,693

0.1

Gynaecology

1

0

1

1,150

0.0

Haematology

0

2

2

244

0.8

Nephrology (renal)

2

2

4

148

1.4

Ophthalmology

1

0

1

270

0.0

Orthopaedics
elective

0

1

1

1,764

0.1

Orthopaedics trauma

2

4

6

1,678

0.2

Renal

1

0

1

252

0.0

Thoracic surgery

0

1

1

128

0.8

Urology

0

3

3

1,543

0.2

Vascular surgery

3

5

8

392

1.3

17

26

43

12,455

0.2

Accident and
Emergency

1

0

1

1,382

0.0

Care of the Elderly

0

4

4

319

1.3

Diabetes medicine

0

1

1

57

1.8

Endocrinology

1

0

1

170

0.0

General Medicine

13

20

33

8,163

0.2

Infectious Diseases

0

1

1

87

1.1

Respiratory medicine

2

0

2

831

0.0

48

57

1051

29256

0.2

Speciality

High risk total

General surgery

Low risk

Total
1

Four patient admissions did not have either a specialty or time of admission recorded
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Table 8-14 shows that 0.2% of patient admissions within the study acquired an HA-MRSA
infection.
Table 8-14: Number and percentage of patient admissions who developed HA-MRSA infection (48 hours or more after
admission) by colonisation status on admission
Screen positive at
admission or preadmission clinic

All patient
admissions

Patient admissions
with HA-MRSA
infection

Patient admissions
with HA-MRSA
infection

N

n

%

No

25,172

22

0.1

Yes

988

28

2.8

3,530

4

0.1

29,690

54

0.2

No screen taken
Total

Table 8-15 shows the number of admissions with overall MRSA infection during their stay
by Health board. This is inclusive of both CA-MRSA infections and HA-MRSA infections.
Ninety eight admissions (or 0.33%) of the in-patient population had an MRSA infection
during their stay (just under half were CA-MRSA). Although there is variation between
boards further analysis is required to confirm if this is significant as this may be related to
patient age, specialty and case mix variation.
Table 8-15: Number and percentage of admissions with MRSA infection, by pathfinder board

Pathfinder board

All
admissions

Admissions
with MRSA
infection

Admissions
with MRSA
infection

Admissions
with HAMRSA
infection

Admissions
with HAMRSA
infection

N

n

%

N

%

Ayrshire and Arran

13,700

39

0.28

22

0.16

Grampian

15,081

58

0.38

32

0.21

909

1

0.11

0

0.00

29,690

98

0.33

54

0.18

Western Isles
Total

Table 8-16 shows the number of patient admissions with HA-MRSA infection during their
stay by route of admission. Eighty three or 0.41% emergency admissions had an MRSA
infection during their stay compared with 0.16% of elective admissions.
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Table 8-16 Number and percentage of patient admissions who developed MRSA infection 48 hours or more after
admission, by admission type
All patient
admissions

Type of admission

Admissions with MRSA infection

N
Elective
Emergency
Total
1

n

%

9,379

15

0.16

20,221

83

0.41

29,600

981

0.33

One patient did not have type of admission recorded.

8.2.3

Aim 1. Objective 3

Aim 1. Objective 3: To evaluate the impact on outcome (MRSA colonisation/ infection/
bacteraemia) of the screening programme.
Table 8-17 shows that the most common type of infection both for HA-MRSA and CAMRSA was skin and soft tissue infections.The next most frequent was surgical site infections
(these were exclusively HA-MRSA). Eight blood stream infections were detected and
three of these were identified on admission. Gastrointestinal infections were exclusively
intra-abdominal infections. It is important to note that some patients had more than one
infection during their stay, therefore the total number of infections is greater that the total
number of patients with infection.
Table 8-17:Type of MRSA infection type by CA-MRSA and HA-MRSA
Infection type
Skin Soft Tissue

HA-MRSA

Total

22

21

43

Surgical Site Infection

0

13

13

Urinary Tract Infection

7

6

13

Lower Respiratory Tract Infection

6

6

12

Blood Stream Infection

3

5

8

Eye, Ear, Nose and Throat

4

3

7

Pneumonia

2

2

4

Gastrointestinal

1

2

3

Not known

1

0

1

Bone and Joint

0

1

1

Cardio Vascular System

1

0

1

Reproductive System Infection

1

0

1

48

59

1071

Total
1

CA-MRSA

There are 109 infections but two infections have no infection type recorded or no time of onset recorded.
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8.2.4

Aim 1: Objective 4

Aim 1: Objective 4: To monitor the trends in mandatory surveillance data outputs
undertaken by HPS examining the key indicators of HAI. This will include; S. aureus
bacteraemia (SAB), Surgical Site Infection (SSI), C. difficile Associated Disease (CDAD).
Figure 8-M shows the national S. aureus bacteraemia (SAB) rate by reporting quarter since
January 2005. Since MRSA is a subset of all SAB it is to be expected that any impact on the
MRSA rates will have a concurrent impact on the overall SAB rate. The latest figures are
for reporting quarter four: 2008 (1 July – 30 September) and show a continued national
downward trend. There has been a year on year decrease of 6.9% (95% CI 3.1% to 10.6%)
relative to the validated baseline which was measured during the period April 2005 until
May 2006 for the HEAT SAB target. A number of initiatives have been implemented under
the auspices of the HAI taskforce which could be responsible for this decrease; however
the impact of any individual programme is unclear at present and the likelihood is that the
reduction is due to a combination of factors. Whether the MRSA pathfinder project will
have any further impact on the overall SAB rate cannot be determined at this stage since
there is limited data available. HPS will continue to monitor the situation and a further
evaluation will be performed and documented in the final report.
Figure 8-M: Run chart of quarterly number of S. aureus bacteraemia in Scotland, 1 April 2005
to 30 September 2008 with HEAT target trajectory to 31 March 2010
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Figure 8-N to Figure 8-P show the MRSA bacteraemia rates for all the pathfinder boards.
Since there are limited data available relative to the pathfinder programme, any comparison
pre and post pathfinder implementation is unsound at this stage. Further evaluation will be
undertaken as more data become available and this will be reported in the final report in
December.
Figure 8-N: Grampian MRSA bacteraemia per 1000 Acute Occupied bed Days
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Figure 8-O: Ayrshire & Arran MRSA bacteraemia rate per 1000 Acute Occupied Bed Days
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Figure 8-P :Western Isles MRSA bacteraemia rate per 1000 Acute Occupied Bed Days
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Hip arthroplasty and caesarean section procedures are continuously monitored, as part of
mandatory Surgical Site Infection (SSI) surveillance, by all NHS boards and reported by HPS.
As with S. aureus bacteraemia rates, there is an overall decreasing trend in the percentage
of in-patient caesarean section and hip arthroplasty procedures resulting in an in-patient
SSI rate of 1.20% for caesarean section procedures and 1.21% for hip arthroplasty since
monitoring began in 2002.
During the initiation of the pathfinder project, which is covered by the reporting quarter
(1 July 2008 until 30 September 2008), there has been a slight increase in the national
percentage of SSIs for hip arthroplasty procedures (from 0.91% to 0.98%) and a slight
reduction for caesarean procedures (from 0.48% to 0.38%) compared with the previous
reporting quarter (1 April 2008 until 30 June 2008). These figures are similar in terms
of numbers of operations and proportion of SSIs recorded during the same reporting
period in 2007, and there has been an increase in the national percentage of SSIs for hip
arthroplasty (from 0.76% to 0.98%) and a slight reduction for caesarean section (from
0.66% to 0.38%).
During the same time period the SSI rate for hip arthroplasty procedures in pathfinder
board Ayrshire and Arran reduced (from 2.2% during April to June 2008 to 1.5% during July
to September 2008) and increased, but not statistically significantly, for caesarean section
procedures (from 0.0% during April to June 2008 to 0.7% during July to September 2008),
In Grampian caesarean section procedures showed a non significant decrease (from 1.3%
during April to June 2008 to 0.8% during July to September 2008) and hip arthroplasty
procedures remained stable (0.6%). Western Isles had no SSIs during this time period. In
both Ayrshire and Arran and Grampian the rate of SSIs for hip arthroplasty procedures
decreased non-significantly compared with the same reporting period in 2007.This decrease
was less evident for caesarean procedures.
Table 8-18 shows in-patient SSI rates for caesarean section and hip arthroplasty procedures
in pathfinder boards and NHSScotland.
Table 8-18:Trend in caesarean and hip arthroplasty in-patient SSI rates July 2002 – September 2008

Ayrshire &
Arran
Grampian

Western Isles

Scotland

July to
September 2007

April to June
2008

July to
September 2008

Caesarean section

0.43% (1 of 233)

0% (0 of 277)

0.73% (2 of 274)

Hip arthoplasty

3.45% (2 of 58)

2.21% (3 of 136)

1.46% (2 of 137)

Caesarean section

2.01% (7 of 348)

1.32% (5 of 379)

0.75% (3 of 399)

Hip arthoplasty

1.38% (3 of 218)

0.56% (1 of 178)

0.56% (1 of 178)

Caesarean section

0% (0 of 19)

0% (0 of 11)

0% (0 of 10)

Hip arthoplasty

0% (0 of 8)

0% (0 of 13)

0% (0 of 11)

Caesarean section

0.66% (23of 3478)

0.48% (16 of 3345)

0.38% (14 of 3698)

Hip arthoplasty

0.76% (16 of 2100)

0.91% (21 of 2296)

0.98% (22 of 2242)
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Figure 8-Q: Caesarean procedure SSIs: October 2007 until September 2008
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Figure 8-R: Hip arthroplasty procedure SSIs: October 2007 until September 2008
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The Scottish Clostridium difficile Associated Diarrhoea (CDAD) surveillance program
monitors the occurrence of CDAD in all patients aged 65 and over, with diarrhoea, who
have been in contact with the healthcare system, including acute and non-acute hospitals
and primary care. Figure 8-S shows the trend in CDAD since January 2007 until the last
reporting period in September 2008. While the total number of cases has increased
between 2006/7 and 2007/8 (from 6,035 to 6,631), the change in the overall incidence
rate is not statistically significant (1.26 in 2007 compared to 1.29 in 2008). As with the
other mandatory reporting systems it is too early, at this stage, to establish any association
between implementation of the MRSA pathfinder program and current CDAD rates;
however this data provides a baseline to monitor any change.
Figure 8-S: CDAD rate per 1000 Total Occupied Bed Days
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8.3

Aim 2 objective results
8.3.1

Aim 2. Objective 1

Aim 2. Objective 1: To identify the proportion of patients admitted electively who
attend pre-assessment clinics and the proportion that are screened and the reasons for
not screening.
Approximately one quarter (24.4%) of elective admissions were screened at pre-admission
clinics. However many of these elective admissions were then screened on admission.
Ninety seven percent of admissions who were recorded as attending a pre-admission clinic
were screened.
Table 8-19: Elective admissions who attend pre-assessment clinics and the proportion that are screened at preadmission
Elective
admissions

Elective
admissions
attending preadmission

N

n

n

%

Ayrshire and Arran

2,901

1,287

1,232

42.5

Grampian

6,265

918

901

14.4

213

82

82

38.4

9,379

2,287

2,215

23.6

Pathfinder board

Western Isles
Total

Elective admissions screened at
pre-admission clinics

Table 8-20 shows that overall 87.7% of emergency admissions were screened on
admission.
Table 8-20: Number and percentage of emergency admissions screened by pathfinder board

Pathfinder board

Ayrshire and Arran
Grampian
Western Isles
Total

72

Emergency
admissions

Emergency
admissions screened
in hospital

Emergency
admissions screened
in hospital

N

n

%

10,743

9,145

85.1

8,786

7,892

89.8

692

686

99.1

20,221

17,723

87.7
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8.3.2

Aim 2. Objective 2

Aim 2. Objective 2: To identify the proportion of emergency admission and specialty
transfer (between hospitals) patients who are screened on admission.
Table 8-21 shows that for each route of admission the percentage of emergency admissions
screened was found to be between 86% and 92%. There does not appear to be a variation
in compliance by route of admission.
Table 8-21: Number and percentage of emergency admissions screened on admission, by pathfinder board

n

%

n

Emergency admissions
transferred from care
home screened on
admission

%

%

n

%

10,207

95.0

8,728

85.5

72

0.7

56

77.8

237

2.2

197

83.1

7,848

89.3

7,096

90.4

247

2.8

220

89.1

218

2.5

192

88.1

639

92.3

633

99.1

9

1.3

9 100.0

33

4.8

33 100.0

92.5 16,456 88.0

328

1.6

285 86.9

488

2.4

422 86.5

Western Isles
Total

n

%

Emergency admissions
admitted from care home

Grampian

n

Emergency admissions
transferred from another
hospital screened on
admission

Ayrshire and
Arran

%

Emergency admissions
transferred from another
hospital

N

Emergency admissions
admitted from home
screened on admission

Emergency admissions
admitted from home

Pathfinder
board

18,694

Seven hundred and eleven of 20,221 emergency patient admissions were admitted from
“other” or “not known” locations. The other places that patients were admitted from
included homeless housing, student accommodation, prison, holiday accommodation and
road traffic accidents.

8.3.3

Aim 2. Objective 3

Aim 2. Objective 3: To monitor the turnaround time (TAT) for reporting from sample
collection to reporting by laboratories and where the potential delays are.
Table 8-22 shows the median turnaround time for positive and negative screens. The
turnaround time for positive screens was longer than that for negative screens. Samples
with a time less than 18 hours have been excluded as protocol requires an 18 hour
incubation time therefore 18 hours is the absolute minimum turnaround time. Grampian
showed overall the shortest turnaround times. The Western Isles showed the longest.
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Table 8-22: Median and percentiles of turn around time (TAT) for time admission screen taken to availability of result
by pathfinder board
All results

Median TAT (hours)
Positive
results

Negative
results

Positive
results 25th
Percentile

Positive
results 75th
Percentile

Negative
results 25th
Percentile

Negative
results 75th
Percentile

460

11,023

66.1

42.1

53.5

81.41

29.8

53.25

Grampian

482

13,295

38.2

24.7

24.0

46.8

22.8

37.5

46

854

67.3

39.4

48.3

101.8

23.8

62.8

N
positive

Western Isles

N negative

Ayrshire and Arran

Pathfinder board

Turn around time is shown in Figure 8-T. The most frequent turn around time is shown to
be 24 hours.
Figure 8-T: All results.TAT for time screen taken to reporting of result to ward. (Samples with a
time less than 18 hours have been excluded)
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100

Figure 8-U shows a box plot of each pathfinder board’s turnaround time for positive and
negative results.

Negative

Grampian

Positive

Negative

Western Isles

Ayrshire & Arran

Figure 8-U: Positive and negative results.TAT for time screen taken to reporting of result on
laboratory system (Samples with a time less than 18 hours have been excluded)
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8.3.4

Aim 2. Objective 4

Aim 2. Objective 4: To identify the proportion of patients with a positive MRSA screen
identified at a pre-assessment clinic who are not subsequently admitted as planned.
Only fourteen admissions (0.05% of all admission) were recorded as having a deferred
treatment due to a positive screen result. Of these, four admissions were deferred as a
result of their pre-admission clinic screen, and ten admissions were identified and their
procedures were deferred due to their admission screen.

8.3.5

Aim 2. Objective 5

Aim 2. Objective 5: To identify the proportion of patients screened for MRSA who are
admitted to high-risk and low-risk specialty wards.
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Table 8-23 shows that for both low and high risk specialties the majority of admissions
were screened only on admission only (87.11% and 75.58% respectively). Ninety one
patients admissions were screened at both pre-admission and on admission.
Table 8-23: Number and percentage of admissions screened and location of screening, by high/low risk specialty

Not screened

Specialty
N

n

%

Admission
screen only
n

Pre-admission
screen only

%

n

%

Admission
screen and
pre-admission
screen
n

%

Low Risk

12,455

1,422

11.42

10,849

87.1

182

1.46

2

0.02

High Risk

16,801

2,040

12.14

12,699

75.8

1,973

11.74

89

0.53

434

68

15.67

356

82.03

10

2.30

0

0.00

29,690

3,530

11.89

23,904

80.51

2,165

7.29

91

0.31

Not known
Total

8.3.6

Aim 2. Objective 6

Aim 2. Objective 6: To evaluate the proportion of those patients pre-emptively isolated
who are subsequently identified as MRSA positive.
211 patient admissions were isolated on day one of their admission and 74.4% of these
patient admissions proved to be positive from their admission screen. It is possible that the
Grampian figure is an underestimate due to issues around retrospective data collection.
Table 8-24: Number and percentage of patient admissions pre-emptively isolated and subsequently identified as MRSA
positive, by pathfinder board

Pathfinder board

Patient admissions
pre-emptively
isolated or cohorted
N

Ayrshire and Arran

Pre-emptively isolated or cohorted patient
admission with subsequent positive
admission screen
n

%

123

94

76.4

Grampian

34

31

91.2

Western Isles

54

32

59.3

211

157

74.4

Total

76
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8.3.7

Aim 2. Objective 7

Aim 2. Objective 7: To evaluate the proportion of MRSA positive patients who receive
decolonisation treatment.
Table 8-25 overall 41% of MRSA screen positive patient admissions underwent decolonisation
treatment.
Table 8-25: Number and percentage of MRSA positive patient admissions receiving decolonisation treatment as a
result of admission screen, by pathfinder board

Pathfinder board

MRSA screen
positive patient
admissions (from
admission or preadmission screen)

MRSA screen positive patient admissions
receiving decolonisation treatment as a
result of admission screen

N

n

%

Ayrshire and Arran

460

236

51.3

Grampian

482

147

30.5

46

22

47.8

988

405

41.0

Western Isles
Total

8.3.8

Aim 2. Objective 8

Aim 2. Objective 8: To evaluate the distribution of patient length of stay by specialty
i.e. who can be screened and treated.
The median length of stay was 4 days within all pathfinder boards for patient admissions
who were admitted and discharged within the first five months of the study. One quarter
of admissions were discharged before 2 days and three quarters of admissions were
discharged by day 8 of admission.
Table 8-26: Patient length of stay by board
Pathfinder board

Median Length of
Stay (LOS)

IQR

days

25th Percentile

75th Percentile

Ayrshire and Arran

4

2

8

Grampian

4

2

8

Western Isles

4

2

9

Overall

4

2

8
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8.3.9

Aim 2. Objective 9

Aim 2.Objective 9: To describe the number of single bed rooms available per ward.
Overall the number of single rooms per ward was found to be 4.4 in Ayrshire and Arran
and Grampian, and slightly higher in the Western Isles with an average of 5.6 rooms per
ward.
Table 8-27: Number of single rooms available per ward in pathfinder Hospitals and boards
Pathfinder Board

Number of
wards

Hospital

Average number of single
rooms

Ayrshire and Arran

Ayr Hospital

18

4.2

Ayrshire and Arran

Crosshouse Hospital

26

4.5

Grampian

Aberdeen Royal Infirmary

43

4.5

Grampian

Woodend Hospital

4

3.75

Western Isles

Western Isles Hospital

5

6.8

Western Isles

Uist and Barra Hospital

1

9

4.4

4.4

5.6

8.3.10 Aim 2. Objective 10
Aim 2. Objective 10: To evaluate the proportion of patients identified as colonised who
are isolated or cohorted.
Overall 77.6% of admissions found to be MRSA positive on admission were nursed on
the open ward and not isolated or cohorted during their hospital stay due to their MRSA
status. Less than one quarter (22.4%) of admissions who were MRSA positive were able to
be isolated or cohorted during their stay. The majority of MRSA positive admissions were
isolated in comparison to cohorted.
Table 8-28: Number and percentage of MRSA positive admissions isolated, cohorted or separated during admission, by
pathfinder board.

Pathfinder
board

Admissions
MRSA
positive
on
admission

Admissions
isolated
during stay

Admissions
cohorted
during stay

N

n

%

Ayrshire and
Arran

1,043

281

26.9

3

0.3

2

Grampian

1,102

146

13.2

3

0.3

73

57

78.1

1

2,218

484

21.8

7

Western Isles
Total

78

n

%

Admissions
separated
during stay
n

%

Admissions
isolated,
cohorted or
separated
during stay
n

%

0.2

282

27.0

12

1.1

155

14.1

1.4

8

11.0

60

82.2

0.3

22

1.0

497

22.4
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8.3.11 Aim 2. Objective 11
Aim 2. Objective 11: To describe the reasons for not isolating colonised patients.
The main reason recorded for not isolating was that the results of their tests were not
returned before they were discharged or died. To date, during the pathfinder study there
has been only one patient who refused to be isolated. Please note that some patients were
moved in and out of isolation or cohort and therefore the total number exceeds the total
number of MRSA positive patients.
Table 8-29: Reasons for MRSA positive patient admissions being moved from isolation or cohort
Reason for exit of isolation/cohort/separated

n

Discharged or died

655

Room not available

11

Patient refused

1

Observation required

4

Three negative screens (decolonised)

4

Other

133

Not recorded

1,444

8.3.12 Aim 2. Objective 12
Aim 2.Objective 12: To evaluate the proportion of patients identified as colonised and
decolonised and the reasons for not decolonising patients with a positive screen.
Forty one percent of patient admissions screening positive received decolonisation
treatment.
Table 8-30: Number and percentage of MRSA positive admissions receiving decolonisation, by high/low risk specialty

Specialty

MRSA admission
screen positive
patient admissions

MRSA positive patient admissions receiving
decolonisation treatment as a result of
admission screen

N

n

%

High Risk

470

230

43.2

Low Risk

498

189

38.0

20

13

65.0

988

405

41.0

Not known
Total
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Reasons for patient admissions not receiving decolonisation treatment are shown in Table
8-31. The majority of reasons were not recorded but 28% of patient admissions who did
not receive decolonisation treatment were discharged before their results were returned.
Six patient admissions were considered to be chronic MRSA carriers who have undergone
the recommended number of decolonisation treatments and remained colonised. It is
important to note that the patients who died include deaths from all causes and these
deaths are not due to MRSA.
Table 8-31: Reasons for patient admissions not receiving decolonisation treatments
Reason for not decolonising patient admissions

n

%

Unknown

362

62.09

Discharged before results returned

162

27.79

Low risk

21

3.60

Clinical decision

19

3.26

Died before result returned

7

1.20

Chronic MRSA

6

1.03

Skin condition

5

0.86

Patient refused

1

0.17

583

100.0

Total
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8.3.13 Aim 2. Objective 13
Aim 2. Objective 13: To describe the reasons why all in-patient admissions are not
screened.
Of those admissions where a reason not screened was recorded 81% were “missed”
(these admissions included short stay who were not screened and admissions who were
not flagged as new admissions to the team). Otherwise the most common reason for not
screening was injuries to the nose or face; however, these only accounted for 0.8% of total
admissions not screened. Only eleven of 29,690 admissions (0.04%) were recorded as
refusals.
Table 8-32: Number of patient admissions not screened and reasons why not
n

% of admissions not
screened

2,860

81.00

Nasal Trauma

29

0.82

Refused

11

0.31

Unable to consent

10

0.28

Too unwell

8

0.23

Swab documentation not
completed

6

0.17

Died before screen taken

4

0.11

Nasal device in situ

1

0.02

586

16.51

Other

15

0.42

Total

3,530

100

Reason for not screening
Missed

Not known
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9 Discussion
9.1

Introduction to discussion

MRSA is a common hospital pathogen and accounts for 40% of all S. aureus bacteraemia
(SAB) within NHSScotland [8]. These interim results, from a pathfinder project within
three NHS boards, inclusive of six acute hospitals in NHSScotland and 29690 admissions
(one third elective and two thirds emergency), indicated an overall MRSA colonisation
prevalence of 7.5% and an infection incidence of 0.3% during the hospital stay. It should
be noted that this infection incidence is likely to be under reported at this stage in the
pathfinder programme, as all admissions have not been discharged within the time period
for the interim report.
Prevention and control of MRSA infection is an important health protection intervention.
MRSA screening and the associated interventions have benefits to the patient in terms of
minimising the risk of infection whilst in hospital, and benefits to the whole hospital population
in terms of reducing the burden of colonisation and therefore risk of transmission of MRSA
from patient to patient. Risk factors for colonisation and infection are well described in the
literature and have been overviewed in this report as were the multifaceted interventions
associated with minimising the risk. The added value of MRSA screening in the prevention
and control of MRSA remains a controversial topic in the literature [46].
This interim report on MRSA screening within NHSScotland addresses four aims:
1. To investigate the clinical effectiveness of MRSA screening as an intervention on
outcomes (colonisation / infection / bacteraemia rates) in pathfinder boards.
2. To test the estimates of the NHS QIS HTA economic model assumptions in
pathfinder boards.
3. To determine the acceptability of screening for MRSA all acute in-patient admissions
in pathfinder boards to patients and staff.
4. To evaluate the feasibility and potential for rollout of the MRSA screening
programme in the pathfinder boards.
The aims and associated objectives are discussed as a formative evaluation, encompassing
short-term monitoring of system wide effects in the three pathfinder project NHS boards.
This short-term monitoring (six months of data collection with five months of data
included in the analysis) has drawn upon a variety of data sources including document
review, observation, interviews and surveys at the pathfinder boards, and indicators from
routine information systems. The findings from the pathfinder project, together with the
other intelligence gathered, are discussed in relation to the NHS QIS HTA and broader
literature published in the field of MRSA screening. Limitations of the work to date are
addressed and some interim conclusions and recommendations are also included.
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10 Clinical effectiveness
The broad aim was to investigate the clinical effectiveness of MRSA screening as an
intervention in the pathfinder boards addressing the objectives identified in section 3.1.2
Objectivies. Each of these will be discussed in turn.

10.1.1 Aim 1. Objective 1
Aim 1. Objective 1: To identify the prevalence on admission of MRSA colonisation
amongst the patients being admitted (by age, sex and specialty).
The prevalence of MRSA colonisation in all admissions at time of admission to the acute
hospitals in the first 5 months of the pathfinder study was found to be 7.5%. Prevalence of
MRSA colonisation is defined in different ways in the published literature, such as community
burden, burden at the point of admission or during the stay in hospital [1, 46, 47]. The
prevalence of MRSA colonisation from pre-admission screens in-patients attending preassessment clinics was 2.4%, but this accounts for 25% of all elective patient admissions
and only 9% of all hospital admissions included in this study. The percentage of patients
that were identified as colonised due to a nasal screen carried out at admission was 3.8%,
however this value does not represent all the known positive cases at admission. The
percentage of admissions that were previously known MRSA positive (through pre elective
screening, documented evidence or previous admissions intelligence) was 5.8%. More than a
quarter (27%) of all MRSA colonisations, were detected in-patients with repeat admissions
during the first 5 months of the study and the prevalence of colonisation in-patients for
first time admissions was 6.5%. Jointly, these aforementioned values represent the burden
of colonisation overall. The critical value for patient management to control and prevent
onward transmission of MRSA is the burden which presents in the hospital, in this case
7.5%. For the remainder of the discussion, a MRSA colonisation prevalence value of 7.5%
will be referred to unless otherwise indicated.
The age and sex distribution of those patient admissions included in this study, presented
in Figure 8-G, demonstrates that those who were older than 65 years were more likely
to be colonised on admission to hospital (11.5% over 65 years versus 4.4% in under 65
years).There is no statistically significant difference between the prevalence of colonisation
in males and females. This finding is supported by the evidence in the literature [1, 4851]. Colonisation prevalence also ranged by hospital (3% to 9%) and by specialty (0 to
20.3%). The differences between hospitals and specialties may be due to differences in
the populations studied within each pathfinder board (distribution of specialties, volume
of emergency and planned admissions, age, and case mix of the patient admissions). The
results included in this interim report are descriptive only and no inferential analyses have
been undertaken on this limited data set.
Specialty differences were of note with regard to prevalence of MRSA colonisation. Those
in high risk specialties had a colonisation rate of 6.43% and those in low risk 8.86%. The
specialties with the highest prevalence (17-20%) were: nephrology, care of the elderly,
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dermatology and vascular surgery. Caution must be used in interpreting these results,
as the high risk specialties treat patients liable to stay in hospital longer and therefore
at the interim stage in our analyses all admissions with colonisation will not be included.
Nonetheless, a colonisation burden of 1 in 5 patients being admitted to a specialty identifies
these aforementioned specialties as an area for prioritising screening and the associated
interventions. Colonisation prevalence varied between pre-admission screened patients
(pre-admission screen positive 2.4% of all screens pre-admission) and admission screen for
emergency presentation patients (4.3% of all emergency admissions).
Risk factors for MRSA colonisation on admission to hospital include known previous MRSA
colonisation. This was found to be the case in 5.8% of admissions in the pathfinder study.
In line with the HTA assumption, the proportion of patients with this known status of
colonisation increased as the pathfinder study continued month on month. This is because
the screening programme itself results in the identification of these known positive cases
when there are so many of those known cases subsequently readmitted.
Previous residence in care homes or other healthcare settings has been associated with
higher risk of colonisation with MRSA [52, 53]. A high percentage of those coming from
other hospitals and care homes were colonised on admission (See Table 8-3). However it
should be noted that transfers from care homes or other hospitals represented a small
proportion (1.6%) of all admissions. Seven percent of those transferred from another
hospital and 25% of all care home admissions were colonised with MRSA on admission to
a pathfinder hospital (See Table 8-8).
This interim analysis does not represent all risk factors for colonisation and as such does
not include those factors for a full clinical risk assessment, which the NHS QIS HTA
suggested together with screening, was the most clinically effective approach to reducing
MRSA.The potential importance of the role of clinical risk assessment has been highlighted
in the study through the intelligence gained on pre emptive isolation.Almost three quarters
of those patient admissions who were clinically risk assessed on admission or known
previously positive, assessed as high risk and pre emptively isolated, were found to be
positive by nasal screening results thereafter.This result varied by pathfinder board and this
variation may be as a result in the variation in clinical risk assessment tools used. As there
is no validated clinical risk assessment tool in practice, the role of clinical risk assessment
in MRSA prevention and control is the subject of another study within the MRSA screening
programme, the results of which will be presented in the final report in December 2009.
Clinical risk assessment as currently applied does however seem to work well in allocating
isolation facilities to those patients who require them.
A number of patients were re-admitted during the first five months of the study; almost
a third of all the admissions were readmissions (See Table 8-11) The highest number of
readmissions per patient during the first five months of the pathfinder study was eleven.
Colonisation prevalence clearly increased with the number of readmissions and this cohort
of patients could be considered important for continuation of decolonisation regimes post
discharge, for which there is no current guidance nationally, in order to minimise the risk
of colonisation on readmission.
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Studies published since the NHS QIS HTA [46, 47, 54] have indicated an observed
colonisation prevalence of 5.1% in all patients in a Swiss teaching hospital, 6.7% in a study
of emergency patients and 5.1% in surgical patients in the UK. Different definitions, patient
groups and settings may account for any differences when compared with the findings
within this study. Nonetheless, prevalence of a condition has particular importance with
regards to decision making about the effectiveness of a screening programme.
The positive and negative predictive values of a screening test are important parameters
for decision making in public health screening programmes. The number of expected false
negative (patients who are actually positive but the screening does not detect this), and
false positive (patients who are actually negative but the screening gives a positive result),
determine the efficacy of a screening programme. The HTA defined the sensitivity of the
test for MRSA screening (Chromogenic agar) as 98% and the specificity as 99.8%. When
these values are applied to a prevalence of 7.5% for MRSA colonisation, as detected in
this study, there is the potential that within the pathfinder project involving 29690 patient
admissions and 2218 positive colonisations, 55 false positives and 45 false negatives can
be expected. If these values are applied to a large hospital in a given year with 50,000
admissions, 93 false positives and 75 false negatives are predicted.
MRSA test results which are false pose a challenge for any screening programme. False
positive tests may result in a patient receiving an intervention unnecessarily. In the case of
MRSA, this may mean prescribing unnecessary antibiotic treatment, which has consequences
for patients with the risk of side effects, and for the wider public health issues around
antimicrobial resistance rising through overuse of these. Isolation can also have negative
consequences for patients, such as social deprivation. False negative results present an
increased risk of infection to the patient in terms of not receiving appropriate interventions
to minimise the risk of infection whilst in hospital, but also an increased risk to other
patients who are being nursed alongside these undiagnosed carriers of MRSA. These data
need further analyses at the end of the year of data collection within the pathfinder project
and the full implications for the viability of a universal screening programme for MRSA
should be examined at that point.

10.1.2 Aim 1. Objective 2
Aim 1. Objective 2: To describe the proportion of patients by specialty and colonisation
status who develop MRSA infection.
The incidence of MRSA infection in the first five months of data collection was 0.3% (109
infections in 98 patients). Of these MRSA infections around half were HA-MRSA (Hospital
associated MRSA infection) and half were CA-MRSA (Community associated MRSA
infection). This compares in part with that in the published literature [47]. Skin and soft
tissue infections were the most common type of infection, followed by surgical infections
(which were exclusively HA-MRSA). A total of eight bloodstream infections presented
in hospital during the first five months of data collection. It should be noted that these
infection rates are likely to be an underestimate of all infections as some patients, more at
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risk due to long lengths of stay, would not be included within the reporting times of this
report, and those infections presenting after discharge from hospital are not within the
scope of the study. Post discharge infections are likely to occur as the median length of stay
for all patient admissions was only four days.
Three percent of those who developed HA-MRSA infection were colonised on admission,
whereas only 0.1% of those screened negative on admission developed infection. Patients
in anaesthetics, nephrology, diabetes medicine and vascular surgery specialties were
more likely to develop infection. These specialties are ones where patient case mix and
interventions are associated with increased risk of MRSA infections. With the exception of
anaesthesia, patient populations within these specialties are more prone to be readmitted
due to the nature of their condition. The largest burden of infection, in terms of absolute
numbers of cases, was in general medicine, surgery and cardiology.
The parameters used in the NHS QIS HTA model with respect to the proportion of patients
by specialty and colonisation status that develop MRSA infection was higher than the values
found within the first five months of the pathfinder study. As more data accumulates over
the remaining seven months, these comparisons will be more meaningful.

10.1.3 Aim 1. Objective 3
Aim 1. Objective 3: To evaluate the impact on outcome (MRSA colonisation/ infection/
bacteraemia) of the screening programme.
Evaluation of outcome requires at least one year of data collection to be completed, therefore
some description of the limited dataset available is discussed within this section.
Patients with MRSA infections during the period under investigation had an incidence of
0.3% (98 of 29690 admissions). These data were not routinely collected in a consistent
manner within all the pathfinder boards prior to the pathfinder project. The final report
will examine other routine laboratory data measures pre and post intervention of MRSA
screening to evaluate the impact on outcome more robustly.
MRSA bacteraemia rates in NHSScotland decreased, within and out with the pathfinder
boards, over the period of the screening intervention. This decreasing trend commenced
prior to the introduction of screening and therefore cannot be attributed to the screening
and associated interventions. The added value of the screening on outcome is not able to
be determined at this point as only five months of data have been collated.
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10.1.4 Aim 1. Objective 4
Aim 1. Objective 4: To monitor the trends in mandatory surveillance data outputs
undertaken by HPS examining the key indicators of HAI. This will include; S. aureus
bacteraemia, Surgical Site Infection (SSI), C. difficile Associated Disease (CDAD).
National trends in the mandatory HAI surveillance programmes run by HPS indicate a
continued reduction in MRSA bacteraemia rates over the last year. MSSA has been relatively
stable in the same time period. The impact of MRSA screening would be seen in the MRSA
bacteraemia data only, thus examining MSSA data provides a good comparator for these
MRSA data. For the last reporting period, 1 July 2008 until 30 September 2008, which
covers the start of the pathfinder programme, there was a reduction in MRSA of 27.8%
and only 2.2% for MSSA within NHSScotland. A reduction in MRSA bacteraemia was also
seen in the pathfinder boards when compared to the same time period in the previous
year. Caution is required in interpreting these rate changes as they are based on small
numbers and as such may not be statistically significant. As such, any small change can have
a substantial impact on the month by month rates. Yearly data which is averaged over the
time period is therefore used as a more reliable indicator of trend. At this stage, where
information is limited it is not possible to associate the intervention of MRSA screening in
the pathfinder boards with any subsequent change in MRSA or overall S. aureus bacteraemia
rates; however as the data accumulates for the final report comparisons will be possible.
Surgical site infections are also a useful indicator for monitoring HAI.Approximately 14% of
all HAIs manifest as surgical site infections. Although the organisms which are responsible
for surgical site infections vary with operation type and site, an estimated 49% of SSIs
are attributable to staphylococci. Of these 81% are attributable to S. aureus of which 61%
are MRSA [55]. SSI caused by MRSA have a 3.4 times higher risk of mortality and 2 times
greater median hospital cost [56].
Hip arthroplasty and caesarean section procedures are continuously monitored, as part
of mandatory SSI surveillance, by all NHS boards and reported by HPS. The results here
indicate that, as with S. aureus bacteraemia rates, there is an overall decreasing trend in
the percentage of in-patient caesarean section and hip arthroplasty procedures resulting
in an in-patient SSI rate of 1.20% for caesarean section procedures and 1.21% for hip
arthroplasty for all NHSScotland, since monitoring began in 2002. Little change in trend
in these SSI rates was seen nationally over the first 5 months of the pathfinder study. In
both Ayrshire and Arran and Grampian the rate of SSIs for hip arthroplasty procedures
decreased, but not significantly, when compared with the same reporting period in 2007.
This decrease was less evident for caesarean procedures. It is worthy of note that since
the obstetric specialties are not included in the pathfinder project, we may see a differential
impact on both these procedures. SSI may potentially only reduce in hip arthroplasty as a
result of the project; however any current difference cannot, at this stage, be associated
with screening practice change; although it does provide important descriptive context for
the pathfinder project.
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CDAD rates in those over 65 years are an important HAI indicator for the NHS in Scotland.
C. difficile is a common organism and the incidence is high in UK hospitals. The prevention
and control measures for this group of patients are such that these patients would be
competing for the same isolation facilities as those with MRSA [19] and as such, provide
important context for the pathfinder project.
The CDAD infection incidence for the last reporting period, 1 July 2008 until 30 September
2008, showed that there was a reduction in the overall CDAD rate in over 65s for Scotland
of 14% compared with the period 1 April 2008 to 30 June 2008. In the pathfinder boards,
the CDAD rate increased in Ayrshire and Arran by 2.5%, but with a flat overall trend;
Grampian’s rates decreased by 15%, although the overall trend in Grampian does not
appear to be decreasing. In the Western Isles, there have been too few cases to establish
any trend.Whilst rate changes for Ayrshire and Arran and Grampian may appear significant,
as with the bacteraemia data, confidence intervals for the rates overlap with one another
and the results are not statistically significant. Moreover, the rates are based on small
numbers. As such, any small change can have a substantial impact on the month by month
rates.Yearly data which is averaged over the time period is therefore used as a more reliable
indicator of trend. At this stage, where information is limited it is not possible to associate
the intervention of MRSA screening in the pathfinder boards with any subsequent change
in CDAD rates; however as the data accumulate for the final report comparisons may be
possible. As with any intervention in infection control, there is always the potential for
confounding factors as other interventions are multifaceted and not usually implemented
in isolation of other measures.

10.1.5 Aim 1. Objective 5
Aim 1. Objective 5: To monitor mupirocin antibiotic consumption over the study
period.
The decolonisation therapy for patients found to be positive with MRSA includes treatment
with topical antibiotics. The first choice of antibiotic is mupirocin, which is given over a 5
day course to patients in order to decolonise.
A continued increase in consumption will lead to increasing resistance to this antibiotic
in the longer term, so a key performance indicator of the programme will be mupirocin
usage monitoring. This performance measure is being developed as part of the pathfinder
project and will be based on routine pharmacy dispensing data. The outcome of the testing
of this potential performance measure for the screening programme will be presented in
the final report.

88

NHSScotland MRSA Screening Pathfinder Programme - Interim Report

10.1.6 Aim 1. Objective 6
Aim 1. Objective 6: To evaluate the success of decolonisation treatment.
The decolonisation therapy, for patients found to be positive with MRSA, includes treatment
with topical antibiotics and antiseptic body washes for 5 days. Following completion of this
therapy patients were re-screened at 48 hours and then at least 48 hour intervals on two
further occasions, to confirm a negative result. Only 41% of all admissions found positive
were decolonised. This low compliance is likely to have been affected by the short length
of stay for so many of the admissions. For those patients where repeat screen results were
available: 4.1% of patients who had been decolonised were found to be negative for MRSA
following 3 post treatment screens during their stay. A small proportion of those screened
pre-admission and found colonised were successfully decolonised prior to admission, this
result was affected by the timing of pre-admission clinics.
These results do not evaluate the success of decolonisation treatment as such; this evaluation
would require a randomised controlled trial to be conclusive. Nonetheless further analyses
of data on those patients who are readmitted will provide further evidence for the final
report.
It is anticipated that further intelligence will be gathered on cross transmission of MRSA
colonisation as part of a special research study associated with the pathfinder project. If
ethical approval is granted, the results will be presented in the final report in December
2009.

10.1.7 Aim 1. Objective 7
Aim 1. Objective 7: To assess the validity of nasal swabs for universal screening.
Identifying colonised patients is a key component of reducing the spread of MRSA [57].
While patients with infection are often positively identified in the course of having their
clinical specimens analysed (wound swabs, blood cultures etc), colonised patients are far
more likely to be identified by routine screening on admission. Around four percent of
admissions were identified as colonised through the use of nasal screening on or preadmission in the first five months of the pathfinder project.
Nasal screening is promoted for use in universal MRSA screening programmes because the
anterior nares are the most common site of S. aureus carriage [58]. Nasal screening is simple,
clinically and cost effective[1]. However, the optimal clinically effective approach to which,
if any, other body sites should be used for MRSA screening is not known. The literature
indicates that nasal screening will detect the majority of cases of MRSA colonisation (range
74% [59] to 93% [60]) however the added value of including axilla, groin, perineum, rectum
and throat screening is not so well described and considered of limited value [61]. There is
a balance between identification, acceptability from a patient perspective, and cost. Patients
may find nasal screening more acceptable than perineal or rectal screening for example.
Cost will rise as each additional body site is considered for inclusion in a national screening
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programme. These costs range from additional swab and laboratory costs to additional
nursing time costs, i.e. time taken to undress the patient in the case of perineal or rectal
swabs.
The validity of nasal screening as the only body site of sampling remains unknown and
therefore HPS is developing a study to examine this.This study is programmed for inclusion
in phase 2 of the pathfinder project, the results of which will be included in the final report
in December 2009.

10.1.8 Aim 1. Objective 8
Aim 1. Objective 8: To assess the validity of the testing strategy described by NHS QIS
HTA.
The NHS QIS HTA strategy 2 suggested that it was clinically and cost effective to screen
all patients on admission to hospital. This strategy was formed on the basis of a theoretical
model which used estimates from the literature to populate the parameters in the model.
These estimates included:
• MRSA colonisation prevalence on admission of 7.1%
• MRSA colonisation prevalence of 3.6% in under 65s and 14.5% in over 65s
• 3 isolation rooms per ward for MRSA patients
• decolonising only high risk patients
• 100% compliance with screening
• 30% of under 65s being treated in a high risk specialty and 33% of over 65s.
The findings in the pathfinder project indicate that not all of these estimates are the
observed parameters in the first five months. As further data accumulate within the
pathfinder project, these observed parameters will be more usefully compared, a full
detailed breakdown of the observed versus expected values will be given in the final report
in December 2009. It is anticipated that the model will then be rerun with the observed
data within it to evaluate the impact on outcome.

10.1.9 Aim 1. Objective 9
Aim 1. Objective 9: To identify new epidemiology.
The emergence of more virulent microorganisms and antimicrobial resistance, the
development of more aggressive therapeutic procedures and a population of hospitalised
patients with more frequent impaired immunity due to age, illness and treatments all
add to the continuing challenge of HAI in healthcare. The risk associated with a focus on
organism specific interventions, such as MRSA screening, is that there may be unintended
consequences, due to the natural process of evolution.
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Strains of MRSA circulating in the community and their potential to spread within healthcare
facilities require monitoring in NHSScotland. The interventions and control of these infections
is not well described in the literature and evidence from countries such as Denmark suggest
more research is needed [62]. Denmark had a low incidence of MRSA infections historically, due
to the implementation of a universal screening policy and associated interventions, but recently
have found a rising incidence, with the emergence of USA 300 clone. Although the numbers are
relatively small, the new clone does not appear to be controlled by existing policies.
Hospital epidemiology will continue to evolve, particularly with antimicrobial use now being
a focus for control through prudent prescribing. The Scottish Antimicrobial Prescribing
Group (SAPG) are taking forward the Scottish Management of Antimicrobial Resistance
Action Plan [63] for NHSScotland and emerging issues from that work programme, such as
potential substitution of MRSA with other organisms, will be examined within the context
of MRSA screening for the final report.

10.1.10 Aim 1. Objective 10
Aim 1. Objective 10: To evaluate other emerging issues from the published literature
relating to the screening programme.
There has been continued interest and debate in the peer reviewed literature on universal
screening and the associated interventions to control MRSA. With respect to universal
screening, three papers have attracted much professional and media interest since the
publication of the HTA in 2007.The first was by Harbarth et al in 2008 [64].This prospective
interventional cohort study, in surgical patients, concluded that universal rapid MRSA
admission screening did not reduce MRSA infection. Whilst the study was well designed, it
was only carried out in surgical wards and as such does not meet the definition of universal
screening at a hospital population level.
A study by Robicsek et al [26], reported a decrease in the frequency of MRSA infections in
three hospitals that universally screened all admissions.This study was a large observational
cohort study in three hospitals and met the definition of universal screening at a hospital
level. It should be noted however that the authors state that they cannot be sure that the
reduction in the number of MRSA infections was directly due to universal screening as
opposed to any other intervention.
The final study by Jeyaratnam et al [65] was similar to the Harbarth [46] study in that this
work included only certain specialties and therefore does not meet the universal screening
definition. All new admissions to general medicine, general surgery, care of the elderly and
oncology specialties were screened for MRSA.The study was a cluster randomised crossover
trial and the outcome was comparable to the findings of the Harbarth [46] et al study, i.e.
screening of new admissions did not result in a reduction of MRSA acquisition. Editorials for
all journals cautioned that the answer to reduced infection may not be in merely adopting
a universal MRSA screening programme as a “one size fits all” solution. Further, the latest
clinical review of current evidence in the 2009 February BMJ [61] suggests that the role of
universal screening is still up for debate in countries with a high prevalence of MRSA.
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Turnaround times for results and the role of emerging technologies in reducing these
have remained a focus for much of the literature on MRSA screening published since the
NHS QIS HTA [61, 66, 67]. An interesting and well designed study from Northern Ireland
on the role of PCR in this regard is the most recent of these [68]. This study compared
PCR screening method with standard culture for MRSA detection in two hospital wards.
They found that although the PCR method significantly reduced the median turnaround
time for results from 47 hours to 21 hours, this decrease had no impact on the MRSA
incidence. This finding emphasises the importance of getting a sufficient turnaround time
to limit the transmission of MRSA. The pathfinder project intelligence, together with this
study from Northern Ireland are indicating that turnaround time is dependent upon more
than just the time taken for testing within the laboratory, e.g. portering services from the
ward to the laboratory and communication of the results from laboratory to the ward.
Emerging technologies on near patient testing are an interesting new development, which
may support the reduction of turnaround times to a point where cross transmission of
MRSA can be prevented. However the sensitivity, specificity, positive predictive value and
cost of these tests require further research before any commitment to implementation
could be considered.
Critical reviews of the existing evidence on strategies to prevent transmission of MRSA in
acute hospitals continue to be published in the peer review literature [56, 61]. However,
very little new evidence is emerging in the literature on the modes of transmission of
MRSA strains, the clinical epidemiology and outcome of the infections caused by the new
clones, and the design and evaluation of infection control measures. This is an area which
requires further research.

10.1.11 Aim 1. Objective 11
Aim 1. Objective 11: To evaluate if the public health principles of introducing a screening
programme are met.
The gaps in the National Screening Committee (NSC) criteria required for national
screening programmes, with respect to MRSA screening, were identified in section 2.2
Public Health Principles. The intelligence gathered in the pathfinder project and wider
programme for MRSA screening will allow these to be addressed.The longer-term summative
evaluation will complement the shorter term monitoring provided in this interim report,
by providing more reliable information on the model assumptions over at least one year
of data collection. It will also address the impact on outcome and an assessment of the
programme roll out in relation to the public health principles of implementing a national
screening programme [2]. The end point to the summative evaluation will be to examine
the impact of the programme on outcome, i.e. MRSA infection, including measurement
through impact on MRSA bacteraemia rates in NHSScotland. This report is due to be
published in December 2009.
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Key summary points – Aim 1
The NHS QIS HTA model [4] was based on the assumption of a 7.1 % prevalence
on admission, which was not significantly different to that found in this pathfinder
study (7.5%).
Factors influencing the prevalence of colonisation included: number of admissions
per patient, specialty of admission, age and the source of admission. The model
was differentiated by age and an assumed prevalence of 3.6% in under 65 years
and 14.5% in over 65s. This was found to be 4.4% and 11.5% respectively in the
pathfinder study. More than a quarter (27%) of all MRSA colonisations were
detected in-patients with repeat admissions to hospital and almost a third (31%) of
all known cases of MRSA on admission were repeat admissions. This proportion of
patients, known to be positive at readmission, increased month on month after the
initiation of the screening programme as predicted by the HTA model.
The highest MRSA colonisation prevalence, was found in-patient admissions to
nephrology (20.3%), care of the elderly (19.8%), dermatology (17.9%) and vascular
surgery (17.1%). The highest overall number of patient admissions colonised with
MRSA however were found in medicine, general surgery and urology; accounting
for a third of all MRSA colonisation cases identified overall. Those patients in high
risk specialties (as defined by the HTA) had a colonisation prevalence of 6.4%
compared to 8.7% in low risk specialties. This differentiation of risk was thus more
important at the individual specialty level than grouped specialty level as indicated
in the HTA.
Transfers from care homes or other hospitals represented 1.6% of all admissions
and a quarter of those admitted from care homes were found to be colonised
with MRSA on admission. This interim analysis does not represent all risk factors
for colonisation and as such does not include those factors for a full clinical risk
assessment, which the NHS QIS HTA suggested together with screening, was the
most clinically effective approach to reducing MRSA.
MRSA infection incidence within the first five months of introducing MRSA screening
was 0.3% overall and varied by NHS board, hospital and specialty. Three percent
of all those who were identified as colonised with MRSA on admission developed
HA MRSA infection, compared to only 0.1% of those who were not colonised on
admission to hospital. Specialties with a high rate of colonisation were also the
specialties with a high rate of MRSA infection. This is likely to be an underestimate
of all HAI at this point in the data collection, as not all admissions included have
been discharged. This finding suggests that there is an opportunity for intervention
associated with the screening programme in these specialties.
The differences between hospitals and specialties may be due to differences in
the populations studied within each pathfinder board (readmissions, distribution
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of specialties and associated interventions and case mix of the patients). It is very
likely that this is an underestimate of the true incidence due to issues with lengths
of stay.
MRSA bacteraemia was already reducing in NHSScotland prior to the implementation
of MRSA screening in these pathfinder boards. The added value of the screening on
outcome cannot be determined at this point as only five months of data have been
collected.
Mupirocin resistance levels in NHSScotland remain low at present, however require
careful monitoring throughout the remainder of the pathfinder programme and in
the longer term if a national screening policy is developed.
Decolonisation therapy was initiated on 41% of patient admissions during their stay
and 17% of patients pre-admission. The role of shortened lengths of stay in hospital
plays a part in the programme achieving its goal of reducing the risk of infection
whilst the patient is in hospital. It may be argued there is little point in screening if
an intervention cannot follow in a timely manner so as to reduce risk of disease.
There is a continued debate in the published literature on the role of universal
MRSA screening in endemic settings.
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11 Discussion Economic Evaluation and
Modelling
11.1

Assessing the value for money of screening for
MRSA

Health technology assessment (HTA), since its first development in the 1970s, has been used to
support decisions on the uptake of health care interventions. NHS QIS HTA is the systematic
review of evidence on the effectiveness of a technology, who may benefit from it, its costs,
and how it compares to current treatments or interventions. Evidence on the safety, efficacy,
and cost-effectiveness is evaluated together with the societal, including patients and carers
concerns, and other organisational, legal and ethical issues associated with the implementation
of the intervention.This process aims to facilitate efficient use of scarce resources and optimise
health outcomes and reduce the likelihood of decisions on the introduction of health care
interventions being driven by social, financial, professional or institutional factors [69].
A unit of health care outcome – the quality adjusted life year (QALY) is often used to
measure the cost-effectiveness of different health care interventions. The QALY allows
comparisons of different interventions for a condition; and the relative effectiveness of
interventions on different health conditions. At the time of undertaking the NHS QIS HTA
it was not possible to assign such a utility value to MRSA infections. A cost-consequence
analysis was therefore presented, with the costs of the different screening strategies and
the number of infections avoided quantified in terms of quality of life and years gained.
The recommendations of the NHS QIS HTA were derived from the findings of this costconsequence analysis, together with evidence on how screening would be implemented in
Scottish hospitals and the needs and preferences of the Scottish patient population.
Development of the NHS QIS HTA economic model was made difficult by the lack of robust
evidence to determine parameters such as the effectiveness of clinical risk assessment,
decolonisation procedures and placing MRSA colonised patients in isolation. In order to
compare the relative cost-effectiveness of screening for MRSA with other interventions to
prevent MRSA transmission in health care settings e.g. hand hygiene education programmes,
or antibiotic prescribing policies the costs and outcomes (infections avoided) would be
required to be established using similar methods to the NHS QIS HTA.This would inevitably
present the same difficulties in establishing robust evidence on which to base model
parameter estimates, and require considerable time and resources in building, running
and interpreting the findings of these models. This approach was not considered feasible
within the timescale of the required implementation of the MRSA screening programme.
However, ongoing work at the Health Protection Agency in England may provide some
evidence of the cost-effectiveness of different interventions designed to reduce MRSA
infection prior to publication of the final report of this Programme [70].
The pathfinder project will, however, provide a review of the parameter estimates used in
the existing NHS QIS HTA model and update these with data derived from the pathfinder
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project.The NHS QIS HTA model will then be updated with these data and re-run. Further,
for the NHS QIS HTA, the costs of providing screening were estimated from information
from a range of sources. These will be updated from data derived from pathfinder boards
actual spend in implementing the screening programme. The projected costs for the
Pathfinder project were based on the HTA cost estimates for consumables and staff with an
additional cost for resources to collect data and start-up costs (for alterations to facilities
and purchase of equipment). These start-up costs have varied dependent on the amount
of screening being undertaken prior to the pathfinder project. Spend so far has remained
within the tolerance levels of initial estimates. Clinical parameters, such as the prevalence
of MRSA colonisation will also be derived from the pathfinder project.
The estimate of the number of infections avoided following re-run of the model will then be
compared with those observed during the pathfinder project. It is necessary to have data
from at least one year of running the screening programme to derive robust empirical data
on the clinical effectiveness of the programme in terms of reductions in MRSA bacteraemia
infections. However, any reduction in infection rates observed during the project may
not be wholly attributable to the screening programme and may in fact be the effects of
other Health board policies. HAI Task Force initiatives and changes in the nature of MRSA
infection in Scotland (e.g. the prevalent strains) will also need to be considered. Nevertheless
the empirical findings together with the theoretical information from the updated model
results should provide an indication of the validity of the economic model and provide
economic evidence on which to base further recommendations to NHSScotland.

11.2

Studies Published Since the NHS QIS HTA

Studies published since the NHS QIS HTA have continued to examine the burden of MRSA
and debate where infection control resources should be prioritised. Resch et al (2008) [71]
presented the results from a retrospective matched pairs analysis of mortality, length of stay
and cost of MRSA in Germany. They concluded that MRSA patients stayed in hospital 11
days longer exhibited seven percent more mortality and incurred significantly higher costs
than MSSA. As such the promotion of activities such as MRSA screening can be justified in
this context. More recently Barnett et al [72] carried out a study in Intensive Care Units
(ICUs) in the UK setting and noted that quantifying the effect of MRSA on outcome is
complex due to the time dependent nature of the exposure; infections may prolong stay
and longer stay increases the risk of infection. They suggest that previous work in this field
may have overestimated the size effect of MRSA on outcome as a result of their findings.
A key opinion article in Infection Control and Hospital Epidemiology (ICHE) in late 2008
by Wenzel and colleagues [73] suggested that a focused MRSA screening programme
may have been the preferred option clinically and economically in the late 1980s and
early 1990s since MRSA was the key antibiotic-resistant pathogen. However, in the last
15 years, they purport that hospitals are facing multiple bacteria with broad resistance
(Vancomycin-resistant enterococci, imipenem-resistant pseudomonas, totally drug resistant
Acinetobacter, ESBL producing gram negatives and others), and therefore efforts need to
be broad based with a goal of reducing the overall burden of infections [73].
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The evidence in the literature has not changed significantly since the publication of the NHS
QIS HTA, continual review of this is planned over the last few months of data collection
and further findings will be presented in the final report.
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12 Discussion Staff and Patient Issues
12.1

Introduction Staff Patient Issues

The National Screening Committees underpinning public health principles for screening
require that the test is acceptable to the population and there should be evidence that
the complete screening programme is clinically, socially and ethically acceptable to health
professionals and the public. The pathfinder programme of work seeks to explore the
acceptability of screening to clinical staff groups, patients, families and the wider population
who are involved in the process.
Following a competitive tender Glasgow Caledonian University have been awarded the
contract to take this work forward. The results from this work will be presented in the
final report in December 2009. An outline of the scope of and approach to this project is
presented for this interim report.
The concept of ‘acceptability’ is complex and is likely to be affected by a wide range of
psychological and sociological factors.The perception of risk is one such factor, as research
in other contexts demonstrates that both staff and patient behaviours in health care settings
are likely to be influenced by the individual’s interpretation of the risk involved in the aspect
of care [74-78]. Psychological theory also demonstrates the complexity of the relationship
between knowledge, attitudes and behaviours, as behaviour cannot always be said to be
directly influenced by knowledge [79, 80]. Similarly, sociological studies demonstrate the
influence of the interactions between people in any given context in determining the way
individuals interpret and respond to their circumstances [81, 82].
The assumption that if individuals (patients or staff) are given adequate information
(knowledge) about a screening programme, which is thought to have clinical benefit, they
will comply and accept the procedures and resultant consequences may be naive. It is
important to investigate the range of factors that may influence patient and staff perceptions
and experiences of the MRSA screening programme and to use a variety of approaches to
the data collection, in order to provide an evidence base to determine the ‘acceptability’
of this intervention.
A literature search was conducted to ascertain the current state of knowledge in relation
to perceptions of MRSA screening and to guide the selection of appropriate methodology
for this proposed evaluation. CINAHL and Medline databases were utilised, initially
specific literature on MRSA was sought and then combined using the following keywords:
screening, acceptability, questionnaire, survey, validated tool, views, experiences, attitudes,
perceptions and opinions. The search was then broadened to combine the same keywords
with Staphylococcus aureus and then infection.
No specific studies were found relating to the acceptability of MRSA screening. Other
studies have explored the factors influencing compliance with screening. These relate to
infections in general rather than MRSA specifically. Studies were found that examined staff
[83] and patients’ [84-86] perceptions, knowledge and attitudes towards screening and the
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effect on compliance. Most commonly the research cited above have used questionnaires
constructed specifically for the study with participants being asked to indicate their views
by using Likert scales attached to a series of statements, with some authors also using
focus groups or interviews to add depth to data collection. No validated data collection
instrument was found in the literature that could be used for this survey. Similarly, limited
reference has been made to relevant theory which could be used to guide research in
this area; the current proposal offers an approach which might address these gaps in the
current body of knowledge.
The opportunity to investigate factors which influence the acceptability of MRSA screening
for both patients and clinical staff, is timely, both in the context of this specific pilot project
and also in the wider context of contributing knowledge to this increasingly important field
of practice.

12.2

Aim 3 - Staff Patient Acceptability Project

To determine the acceptability of screening for MRSA all acute in-patient admissions in
pathfinder boards to patients and staff.

12.3

Objectives

This work will address the aim 3 objectives 3-9.
Table 13-1: Objectives to be addressed in the staff patient acceptability work stream
Number

Objective

3

To assess the impact on the staff of introducing MRSA screening of all patients (ward nurses,
managers, bed managers, surgeons, theatre staff, microbiology laboratory staff, laboratory
managers, infection control nurses/ doctors/ managers, public health nurses/ consultants,
General Practitioners (GPs) and other community staff, NHS procurement, NHS 24 calls,
HPS enquiries)

4

To assess the clinical, social and ethical acceptability of MRSA screening in staff and patient
groups.

5

To assess the impact of the screening programme on overall patient experience.

6

To assess any negative impact on patients from introduction of MRSA Screening.

7

To evaluate the acceptability of isolation from the patient, family and wider population
perspective.

8

To assess the staffing needs/ training for MRSA screening.

9

To evaluate the best approach for engaging patients in the process.
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12.4

Population and samples

There are four distinct population groups within the pathfinder screening project:
• clinical staff involved in or affected by the screening programme, (including consultants,
infection control teams, nursing staff, allied health professionals, ward managers, bed
managers, pharmacists and hospital administration staff, GPs, microbiology laboratory
staff and laboratory managers)
• patients who screened positive as a result of MRSA screening, and their associated
carers and families
• patients who screened negative as a consequence of screening, and their associated
carers and families
• the wider public beyond the pathfinder boards
Engagement with a local facilitator or project champion at each pathfinder board will be
essential to support communication with the local population groups and to facilitate
access to the participants. Data on admission statistics from each of the pathfinder boards
will be used to calculate appropriate sample sizes for cohorts of patients who were, and
were not, identified as MRSA positive. Information on staffing levels and profiles for the
various clinical groups will be used to calculate percentage response rates from these
groups.

12.5

Methods and Procedures

The approach has been underpinned by the principles of responsive evaluation [87],
acknowledging that flexibility in research design adds value to the process and weight to
the outcomes; by adopting an iterative approach, later stages are able to be informed and
modified by the results of earlier data analysis. This is particularly true in the present study,
where for example patient telephone interviews will be used to inform the development
of a subsequent patient survey tool. This staged approach to data collection also provides
an opportunity to feed information in to the pilot project, enabling emerging issues to be
addressed as the pilot progresses.
A mixed methods design will be adopted, incorporating quantitative and qualitative data
sources drawn from:
• a selective evidence synthesis of existing research related to patient and staff views
of screening for infection
• on-line survey of all clinical and laboratory staff groups identified within the tender
specification, using a combination of Likert scale questions with associated open
response opportunities to enable expansion or explanation of their views
• ongoing thematic analysis of an on-line discussion board (specially designed as part
of the evaluation project) for clinical staff to encourage anonymous posting of views
and experiences
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• focus group discussions with a randomised sample of clinical staff at each pathfinder
board, stratified according to staff grouping, using the nominal group technique to
prioritise concerns and generate recommendations for future screening
• phase one telephone interviews with recently discharged service users (patients and
primary visitor) to generate topic areas of ‘issues and concerns’ related to MRSA
screening, which will be incorporated into a patient/visitor survey tool
• phase two postal survey of patients and their associated primary visitor, sub divided
into two cohorts (those who were screened positive and those who were screened
negative as consequence of MRSA screening)
• cross phase postal survey of wider public perceptions beyond the pathfinder boards,
using the electoral register to select a representative sample of the population in
both urban and rural areas
• concluding interviews with pathfinder board project management teams to collate
experiences, lessons learned and recommendations for future implementation.
The above data collection methods will be utilised between March 2009 and August 2009
and will focus on the topic areas set by the evaluation study objectives, as well as integrating
an assessment of perception of risk within various surveys. The findings will be presented
within the final summative MRSA screening report in December 2009.
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13 Discussion Organisational Issues

Figure 13-A Key summary of issues encountered during pathfinder project to implement universal screening

Current
Policies

Risk assessment
(Red)
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(Amber)

Laboratory set
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(Amber)
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screening? (Amber)

Staff
Resources
and
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Screening
Issues

What to do with patients
who have not completed
decolonisation (Amber)

Legal and
Ethical

Outbreak events and
other emergencies
within the hospital
(Green)

Information
Needs

Patient
Information
leaflets (Green)

Unintended behavioural
consequences of the
screening programme
(Green)

Legal and ethical
Decolonising all
Compliance is assumed
Pre-emptive isolation
issues of isolation
patients (Amber)
to be 100% (Red)
(Red)
(Amber)
Proportion of MRSA positive
Patients admitted
patients who receive
electively (Red)
decolonisation treatment (Red)
Screening patients preDischarge
admission (Red)
Length of stay (Red)
Staff Screening
testing
(Green)
Identifying new in-patients.
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to outpatients (Amber)
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sample collection to reporting (Red)
reported. (Red)
Decolonising all
Delayed treatments (Green)
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harm from adverse
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protocol (Amber)
reaction)(Amber)
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High risk patients are
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Low risk are isolated (Red)
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materials
(Amber)

Quality
Assurance

Limitation of 48 hours
unknown colonisation
status in some patients
(Amber)

Dealing with patients who
have been missed (Amber)

Prevalence on admission and
associated isolation of patients
identified as colonised (Red)

Training the
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hospital processes
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(Green)
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Materials
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each ward (Red)
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Patient
management
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The following discussion expands on the Fishbone analysis shown in Figure 13-A. These
issues were identified at a local level in each pathfinder board and where a solution was not
found locally were escalated to the pathfinder or technical groups to ensure a consistent
approach. This is according to the programme governance structure shown in Figure 4-A
of this report. These issues have been documented where possible with results found so
far within the study. It has not been possible to investigate all of these issues fully at the
time of writing and it is planned to undertake a full investigation of the issues found in the
second half of the Pathfinder project. This section should be read as “lessons learned from
the implementation of universal screening” and is based on observation of issues arising
during and identified by those involved with the implementation of the pathfinder project.
This section of the discussion includes “Red Flag” issues which were identified by pathfinder
boards during the implementation of universal screening. “Red Flag” issues are defined as
issues which occurred and have a high impact on the delivery on the implementation of
the delivery of the NHS QIS HTA Strategy 2 screening programme, some of these have
resulted in an alteration from the Strategy 2. Issues flagged as “Amber” are defined as
those which required considerable resource or time to resolve, however these have been
resolved and did not require any changes to the NHS QIS HTA Strategy 2.

13.1

Current Policies

The survey undertaken in NHSScotland for the NHS QIS HTA [1] on current screening
practices indicated that 74% of responders reported some screening of patients for MRSA
colonisation and or infection. (See NHS QIS HTA Table 13-32 page 165). Sixty percent
of units undertook risk assessment of patients. It was apparent that practice throughout
NHSScotland varied greatly.
Variation in practice in the pathfinder boards both from specialty to specialty and from
board to board was noted at the outset of the pathfinder Project. Current guidance [27]
recommends “certain high risk patients should be screened routinely and certain high risk
units should be screened at least intermittently”. Coia et al. [27] recommend groups at
high risk of colonisation may be defined by local experience. These groups may include:
known previous MRSA infection or colonisation, immuno-compromised patients, patients
who are frequently admitted to hospital, inter-hospital transfer patients, patients who have
recently been treated in countries with high known MRSA prevalence and residents of
residential care facilities.
The intention of the NHS QIS HTA was to make a recommendation which could be
universally applied throughout Scotland, based on evidence gathered from the literature.
The implementation of the pathfinder project within the three pathfinder boards resulted
in considerable change in each board. During the pathfinder study it was also found that
although some specialties report screening for all patient admissions, compliance was
variable.
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13.1.1 Risk assessment (Red)
One issue with the implementation of the pathfinder programme was the ability of
the Programme Team to change current clinical practice. Specialties, where clinical risk
assessment (CRA) was undertaken routinely, continued with their current practice to allow
those patients identified as ‘at risk of colonisation or infection’ to be pre-emptively isolated
where possible. NHS QIS HTA found a combination of risk assessment and universal
screening to be more clinically effective than universal screening alone, but cost prohibitive.
The pathfinder boards found it unethical to cease CRA as screening alone would result inpatients who were high risk not being cohorted or isolated for at least 48 hours.
Risk assessment is not undertaken consistently throughout NHSScotland, the NHS QIS
HTA found the combination of risk assessment and screening to be the most clinically
effective however given the additional resource requirements and slight improvement in
clinical effectiveness it was not recommended as the strategy of choice.

13.2

Screening Issues
13.2.1 Compliance is assumed to be 100% (Red)

Compliance (or uptake) of screening, varied board by board and month by month with
the Western Isles achieving the highest compliance overall. The team structure in the
Western Isles allows one ward assistant to be deployed on each acute ward to identify new
admissions and undertake screens. This is possible due to the small size of the hospital and
is not practical in larger hospitals. Compliance throughout the boards for all admissions
overall was 88.1%. This value may be an overestimate as the pathfinder boards are in the
process of re-capturing any patients who may have been missed.

13.2.2 Patients admitted electively (Aim 2 objective 1) (Red)
During the first five months of data collection 31.6% (n= 9379) of patient admissions
were admitted electively, but only about a quarter (23.6% n=2,215) of those admissions
attended a pre-admission clinic. Nonetheless most (97%) of those who did attend a preadmission clinic were screened It is anticipated that the proportion of patients who could
be screened pre-admission may increase over the remainder of the study as pre-admission
clinics are more common now in the pathfinder boards. However it is acknowledged that
not all patients admitted electively will attend a pre-admission clinic and as such many will
require to be screened on admission.
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13.2.3 The proportion of emergency admission patients
screened on admission (Aim 2 objective 2) (Red)
During the first five months of data collection 68.1% (n=20,221) of all patient admissions
were admitted as emergency cases. Of those 87.6% (n=17,723) were screened on
admission.
Compliance within the pathfinder boards has varied over the initial 5 months. Overall
compliance was found to be 88.1%. This compares favourably to the study by Rao [3]
who found overall compliance to be 56.4% from October 2004 to September 2005. The
maximum monthly compliance was in Western Isles with a maximum monthly compliance
99%. Rao found a maximum monthly compliance to be 89.1%. Throughout the project the
pathfinder boards monitored compliance and implemented new techniques to improve
compliance. There are two separate issues which contribute to the reduced compliance:
identifying newly admitted patients and screening of short stay patients i.e. patients are not
being identified and screened before they are discharged.
A new patient in some instances is not entered into the patient management system until
the day after they have been admitted. If a screening team is employed it can be very difficult
to remotely identify when a new eligible patient has been admitted. In Grampian a number
of approaches were implemented to ensure new patients were screened and identified;
screening team members checked patient management systems, bed management systems
and health intelligence data and were given pagers and ward staff asked to page a screener
when a new patient was admitted. Compliance varied throughout the hospital; in some
areas it was excellent however there were areas which required continuous improvement.
In Ayrshire and Arran there were issues with staff identifying patients who required a
screen. There was an initial assumption by some ward staff that patients were screened
in Accident and Emergency and few checks were undertaken at ward level to ensure
that patients had been screened. This was resolved by stopping screening in Accident and
Emergency and informing all wards to screen patients who are admitted through Accident
and Emergency. As a result compliance improved.
The main reason patients were not being screened was that they were missed, i.e. discharged
before they has an opportunity to be screened.These were patients with less than 24 hour
stay. There is little advantage in pursuing these patients for the current admission period
as their results will not be available before discharge and there will be no opportunity for
isolation or decolonisation. Uptake of screening by patients who were offered it was high
(99.79% of all admissions). Sixty two admissions identified as eligible by the Pathfinder
teams were not screened. The reasons included nasal trauma (29 or 0.8% of all nonscreened admissions). Only 11 (0.04%) patient admissions out of all admissions (29,690)
refused to be screened and a number were too unwell, unable to give consent or died
before they could be screened (22 patient admissions). It is important to note that these
deaths are from a range of causes and are not attributable to MRSA.
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13.2.4 Screening patients pre-admission (Red)
The NHS QIS HTA assumed that patients who are admitted electively attended a preadmission clinic before being admitted. This practice was found to be variable throughout
the pathfinder boards. In many cases, patients attended an outpatient clinic before admission.
In these clinics it proved difficult to correctly identify which patients were going to be
admitted to hospital and therefore required a screen.
Pre-admission clinics are currently only in place in some specialties for patients who
have elective admissions. This practice is not consistent across the pathfinder boards or
NHSScotland. Grampian, in particular, tends to consult with patients in out patient clinics
before they are to attend hospital as an in-patient. One of the difficulties found with this
approach was the fact that only small numbers of patients at any particular clinic would
be requiring a pre-admission MRSA screen. Within the first months of the study, screeners
were based at each clinic, but it proved to be very difficult to ensure that the patients
who required a screen were identified by outpatient clinic staff. It is recommended that
hospitals should review which specialties run pre-admission clinics and where patients are
seen at outpatient clinics, considerable effort must be made to ensure that clinic staff are
aware and vigilant in ensuring that the appropriate patients are screened for MRSA before
they leave the clinic.
The timing of pre-admission clinics in relation to admission date varies from specialty to
specialty.The optimum time for pre-admission screening would be sufficient that test results
are returned, decolonisation treatment is undertaken and three consecutive negative post
decolonisation can be undertaken.This is estimated to be around 30 days before admission
(see Figure 13-C Analysis of optimum timing for pre-admission screening and Figure 13-D:
Screening timeline for emergency admissions).
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Figure 13-B: Pre-admission screen cross functional process map

Clinical team identify
patient as eligible for
pre-admision screen

Elective
procedure may
be delayed

Results
reported

Patient undergoes
decolonisation
therapy

Positive

Negative

Results
reported

Patient admitted
for elective
procedure

107

NHSScotland MRSA Screening Pathfinder Programme - Interim Report

Patient referred to
pre-admission clinic

Elective procedure
planned

Pre-admission
screen taken

Sample tested in
laboratory

Positive

Decolonisation
treatment sent to
patient

3 Negative

Patient
Pre-admission
Clinical Team
MRSA Screening
Team
Laboratory Team
Infection Control
Team

Figure 13-C Analysis of optimum timing for pre-admission screening
Time to arrange
pre-admission visit
Days to months

Results
reported
back
2-10 days

Time to contact
patients and arrange
decolonisation
treatment 2-10 days

Time for
decolonisation
5 days

Minimum
time for 3
repeat tests
6-30 days

Admission of
patient arranged
Days to Months

Minimum time from pre-admission clinic visit to admission negative patients 3 days
Minimum time from pre-admission clinic to admission MRSA positive patients (with single decolonisation) 17 days
Maximum time from pre-admission clinic to admission MRSA positive patients (with 2x decolonisation) 100 days
Most likely time from pre-admission clinic to admission MRSA positive patients (with decolonisation) 30 days
Optimum time before admission for pre-admission screening clinic using PERT analysis 32 days.
Median time measured from pre-admission clinic to admission 17 days.

The advantage of pre-admission screens is that it allows the opportunity to decolonise
patients before they are admitted to hospital.This reduces the number of patients competing
for isolation facilities and reduces the burden of MRSA on a patient’s body at the time they
are undergoing invasive procedures and are therefore at greatest risk of infection. Elective
admissions that have been screened positive and not received three consecutive negative
screens can be isolated on admission.
The timing of this pre-admission screening is an issue. Patients’ pre-admission clinic visits
are timed to ensure that they are prepared for their hospital admission and that they are
fit enough to undergo their planned procedure. These visits are often close (one to five
days) to the time of admission to ensure the patient is physically able to undertake the
planned procedure. From Figure 13-C the minimum time for a pre-admission clinic for
MRSA screening was 17 days. Using a PERT (Programme Evaluation and Review Technique)
it seems that the timing for the majority of pre-admission screening for MRSA positive
patients would be 32 days, however this would assume that patients found negative at preadmission screening would remain negative until admission.
The median time from pre-admission clinic until admission was found to be 12 days.
This means that over 50% of patient admissions were admitted before they were able to
undertake decolonisation and three negative tests as required. Arranging pre-admission
clinics one month in advance may not suit the clinical tests which are undertaken routinely
at pre-admission clinics, like blood pressure testing. Only a small percentage of elective
admissions were found to be MRSA positive at pre-admission therefore priority should be
given to clinical investigations for their planned treatment.
Within the pathfinder boards and between specialties the timing of pre-admission clinics
varied. Although the data set so far only contains five patients who were successfully
decolonised before admission, it is anecdotally reported by the pathfinder teams that
decolonisation, where timing permits, is quite successful and the team consider that
patients are motivated and compliant. It is possible that there are a number of patients
who will have undergone pre-admission screening and decolonisation but have not yet
been discharged from hospital and are not included within the data set.
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13.2.5 Supply of decolonisation therapy to outpatients
(amber)
Patients who are identified as colonised at pre-admission clinics are required to undertake
decolonisation treatment before they are admitted to hospital.The main issue is the supply
of decolonisation treatments to patients when their test results are available. Different
approaches have been trialled within the pathfinder boards. Pathfinder boards have worked
on protocols for supply of decolonisation treatment within local project teams and different
solutions were found. Each of the approaches was intended to minimise any impact on GP
workload.
• The majority of patients receive decolonisation treatment through the out-patients
department, but also district nurses taking decolonisation treatment to patients
(Western Isles)
• Recorded delivery of decolonisation treatment to patients home. (Ayrshire and
Arran)
• A letter and a pre-paid prescription for decolonisation treatment posted to patients.
(Grampian)
The preferred option for this is the third option which ensures that patients are able to
acquire the decolonisation therapy at no additional expense; it also requires them to go
to a pharmacy and take the opportunity to discuss decolonisation with a professional. This
may not be a practical approach in remote or rural areas. The information pack should
also provide a contact within the infection control team at the hospital. As there are a
small number of patients who are effectively decolonised during their hospital stay and a
high volume of repeat admissions, it is important to consider continuing decolonisation
treatment until it is complete.

13.2.6 Turnaround time for reporting from sample collection
to reporting (Aim 2 objective 3) (Red)
A key issue regarding the organisation of the screening programme is that the results of
admission screens are not known between 38 to 67 hours for a positive result (25 to 42
hours for a negative result). The turn around times vary from board to board and reflects
the nature of the size of a hospital and shift patterns of the laboratory staff. Grampian are
able to analyse samples over a longer working day and over weekends where the other
pathfinder boards have smaller laboratories which are only able to undertake a single run
of overnight samples. Grampian have also adopted a procedure where presumptive MRSA
positive are phoned to the wards in order to enable early isolation or cohorting, Grampian
laboratories do not wait until these samples have been confirmed by the laboratory to
inform the clinical staff. The NHS QIS HTA estimated that the turnaround time for swab
results was 24 hours for all results. Most positive results take considerably longer for Turn
around time (TAT) than this estimate. It is recommended that the next six months of data
collection in the pathfinder boards are used to observe the process and try to improve
the turnaround time.
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Turn around times for culturing MRSA on chromogenic agar is such that patients’ MRSA
status is not known for the first few days of their admission. A large proportion of patients
stay for a very short time and therefore they will be discharged before their MRSA status
is known. There is an issue with patients who have not yet received their MRSA admission
screen result being placed on an open ward.The NHS QIS HTA assumed that all emergency
admissions would be held in a receiving ward for 48 hours and that patients would not
be admitted to a specialist ward with an unknown MRSA status, this is not the case in all
specialties within the pathfinder project, and the timing found for positive results indicates
that many patients were moved to a specialist ward before the results were available.
Figure 13-D: Screening timeline for emergency admissions and identification of MRSA colonisation status
Patient admitted to
hospital previously
know positive
preemptively
isolated

Patient screened
on admission

Patient’s admission screen
result returned

Time =+4 hours

Time=4+48 hours if positive
Time=4+35 hours if negative

Patient isolate or cohorted and
decolonisation treatment begun
if positive result received
Time=4+48+12 hours

Time =0
Median time from admission to negative screen =39 hours
Median time from admission to result of positive screen =52 hours

13.2.7 Delayed treatments (Aim 2 objective 4) (Green)
Fourteen patients were recorded as having a deferred procedure due to a positive screen.
Of these, four patients were identified as a result of their pre-admission clinic screen
and ten patients were identified due to their admission screen. This issue is considered
to be key to patient acceptability, but at the moment it affects a very small proportion of
admissions.The decision to defer an admission is up to the consultant caring for the patient
and is made with a balance of urgency of the patient’s admission versus the risk of MRSA
infection from that procedure.

13.2.8 Patients admitted to high risk and low risk specialties
(Aim 2 objective 5) (Amber)
The total number of patient admissions with a specialty recorded was 29256. High risk
specialties made up 57.4% of all patient admissions in the interim data set and low risk
42.6%. In high risk specialties the prevalence on admission was found to be 6.43%, low risk
specialty prevalence was 8.86%, however these values are based on five months data only.
Nonetheless the evidence here indicates that MRSA colonisation is prevalent across high
and low risk specialties.
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13.2.9 Prevalence on admission and associated isolation of
patients identified as colonised (Red)
Colonisation on admission was assumed to be 7.1% [40, 47]. This assumption was taken
from a single study which was undertaken in a single hospital (Lewisham) in England which
initiated screening due to a high incidence of MRSA bacteraemia. This study was the only
indicator of whole hospital prevalence on admission but it is important to note that the
prevalence on admission reported within this paper ranged from 12% to 6% over the study
period. MRSA colonised patients included patients who were positive on admission, known
previously positive patients and patients with colonisation of skin breaks or device sites.
Plans for the pathfinder project were based on 7.1% prevalence as used in the NHS QIS HTA
[1] modelling work. In implementing the screening programme prevalence on admission
according to admission screening MRSA positive tests and pre-admission screen alone was
found to be 3.78% (this figure includes positive for infection or colonisation in pre-admission
clinic or on admission), pre-admission screening tests were 2.35%, and 4.31% of emergency
screens were positive. The issue around using this value for colonisation prevalence is that
there are a number of patients and additional MRSA positive patients (positive from preadmission screens, previously known positives, patients with current infections) competing
for isolation rooms. According to the NHS QIS HTA patients should be isolated only as
a result of their MRSA screening test results. However current guidance for MRSA [27]
management suggests that patients who are previously known positive should be isolated
on admission [27]. This should result in-patients being isolated until their test results are
returned. However because of the difficulty in identifying these patients and competition
for isolation rooms these patients are rarely isolated and are at best cohorted.
There are four groups of MRSA patients who compete for isolation rooms:
1. patients who are previously known positive who have not had a negative test
result
2. patients with MRSA infection
3. patients who receive a positive MRSA screen on admission
4. patients who are found to be MRSA positive pre-admission and who have not
been decolonised prior to admission
The above groups do not include patients requiring single rooms who have other organism
related infections or colonisations which require isolation, or who are terminally or severely
ill and require single room accommodation.
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The NHS QIS HTA assumed that the patients in groups two, three and four would be
isolated and that this would represent around 7.1% [1] of the eligible in-patient population.
In practice we found this figure to be 7.47% of all patients. During the first five months
of the pathfinder project only 211 patient admissions were isolated on admission: 74.4%
(n=157) of these admissions were found to be MRSA positive. Only 544 patient admissions
were isolated or cohorted during their stay compared with a total of 2223 admissions
who were considered positive during their hospital stay. The practicalities of isolating and
cohorting patients who are previously known positive are complex (see section 18.4.2).
Patients who are known previous positives are not always identified on admission and
often these patients are identified when the screening results are returned. It is currently
not universal policy for the ward staff to check patients’ laboratory records on admission.
Considerable effort has been made within the pathfinder boards to insert information
within patients’ notes if the patient has had a previous MRSA colonisation or infection. In
emergency admissions, patients’ notes are not always available at time of admission and
therefore the information on previous MRSA status is not known for some time after
admission.

13.2.10 Pre-emptive isolation (Aim 2 objective 6) (Red)
Where patient admissions were recorded as pre-emptively isolated (n=211), 74% of them
were found to be MRSA positive on admission nasal screen. This is only a small proportion
of all previously known positives who were hoped to be isolated according to the protocol
(n=2218). The consequence is that most positive admissions (n=497) were nursed on the
open ward, but they were not known to be positive at the time.

13.2.11 Proportion of MRSA positive patients who receive
decolonisation treatment (Aim 2 objective 7) (Red)
Overall 41% (n=405) of admissions underwent some decolonisation therapy. Only 4.1%
(n=41) of patient admissions with a positive admission screen were successfully decolonised
i.e. received three negative post decolonisation tests prior to discharge. When length of
stay is considered, 75% of the admissions in the interim data set were discharged within
eight days of admission therefore all of these admissions would be discharged before
completion of their decolonisation therapy if required. Ninety percent of admissions were
discharged within 14 days of admission therefore these patients would not be in hospital
in time to receive three consecutive post decolonisation tests. Length of stay must be
considered by MRSA status in order to consider numbers of patients who could possibly
have been decolonised. (See Figure 13-E).
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Figure 13-E:Timeline for decolonisation
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Median time from admission to result of positive screen from study =52 hours (2 days)
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Probable time from admission to decolonisation =328 hours (14 days)

13.2.12 Length of stay (Aim 2 objective 8) (Red)
With the median length of stay for all admissions in this data set being 4 days and the 25%
percentile being two days, 25% of all patient admissions are admitted for less than 48 hours
and are therefore reliant on a real-time patient management system to identify new patients,
and pro-active ward staff to ensure that the short stay patients are screened. However,
even if those patients have a MRSA screen, the majority will have been discharged before
the positive result is returned and if positive, will not have been isolated nor decolonised
during their stay. This cohort of short stay patients will account for many difficulties in
achieving 100% compliance with MRSA screening for all NHS boards. This also is an issue
for patients who may be re-admitted and are therefore considered to be previously positive
on admission.

13.2.13 Identifying new in-patients. (Amber)
Within the pathfinder board’s considerable variation was found in the patient management
systems, in many cases new admissions are entered a day or more post admission. This
is problematic when screeners rely on the patient management system to identify new
patients. In Grampian where they used dedicated screeners, ward staff were provided
with pager numbers to use when a new patient was admitted however this proved to
be of limited success because ward staff did not use them. Compliance was improved by
accessing reports from Health Intelligence, providing screeners with access to patient and
bed management systems but mostly by working with ward managers and unit operational
managers to develop relationships and understanding of the screening project. This did
improve compliance in some specialties.
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Patients who are new emergency admissions need to be identified for a screening sample
to be taken. Education of ward staff is essential to ensure that new patients on a ward are
screened at the earliest available opportunity. In Ayrshire and Arran patients were screened
in Accident and Emergency (A&E) in the first months of the project. Patient throughput
is rapid and screening was not considered a priority, and the pathfinder boards found it
difficult to capture patients within this environment. As a result many patient screens were
missed; any patient admitted through A&E was assumed by the ward staff to have been
screened there and therefore were not screened when they were admitted to the ward.
The pathfinder boards found it was effective to screen when patients were admitted to the
ward to ensure that patients screened were in fact admitted.
There is potential that the screening compliance rates achieved with the programme so
far have been due to the high profile of the implementation of the programme within the
pathfinder boards and that it may be difficult to sustain this over the longer term. This is a
programme which will require continued staff education and feedback to all clinical teams
to ensure the importance and profile of the programme is maintained.
A key issue in maintaining compliance is the number of short stay patients. Twenty five
percent of patient admissions are discharged after two days, the median time to return
a positive result in all health boards is at least above 38 hours. It is these patients who
are difficult to identify and screen. Twenty eight percent of patients with a reason for not
being decolonised were recorded as being discharged before results returned. There is
questionable value in investing considerable resource in trying to screen these patients as
they will be discharged before their screening results are returned and there is therefore
no opportunity to use the screening results to inform interventions to reduce the risk of
MRSA infection or transmission during their stay.

13.2.14 Patient management until MRSA screen results are
reported. (Red)
Patients are nursed on an open ward until the screening result is known, unless they have
been deemed high enough risk to be pre-emptively isolated. It is therefore important that
standard infection control precautions (SICP) are employed at all times by all staff. It
is recommended that a standardised risk assessment is developed nationally during the
pathfinder project to ensure it is short and effective, and is sensitive and specific enough
not to put negative patients at risk from being cohorted together with positive patients or
compromise the treatment of their primary condition.
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13.2.15 Chromogenic agar protocol (Amber)
A broadly standardised MRSA testing protocol was agreed jointly by the pathfinder
boards. There were differences between the protocols used before the pathfinder Project
began. The high level of detail contained within a laboratory protocol is a reflection of
the requirement of a diagnostic laboratory to be accredited. As a result, the project team
has summarised the key elements of the protocol (See Appendix 7: SOP for Laboratory
Testing).

13.2.16 High risk patients are decolonised and isolated and
Low risk are isolated (Red)
The NHS QIS HTA Strategy 2 requires patients in high risk specialties to be isolated
or cohorted and decolonised but low risk patients only isolated or cohorted. This was
initially attempted in NHS Ayrshire and Arran. (Grampian and the Western Isles felt
this was in contradiction of their current practice and UK guidance and continued to
isolate or cohort and decolonise all positive patients). The Central Legal Office (CLO), in
discussion with HPS, approved the mixed approach as there was no standardised approach
for decolonisation of patients currently, and on that basis each board was attempting to
reduce cross colonisation and infection with MRSA.
Patient movement made the NHS QIS HTA strategy 2 very difficult to implement in
Ayrshire and Arran. For example patients were admitted to general medicine, underwent
a range of tests and were eventually admitted to a high risk specialty like cardiology. The
infection control team assessed this situation and decided that these patients were not
being given the opportunity to be decolonised at a time which would have reduced the risk
when moved to a higher risk specialty. It was also deemed unfeasible to treat high and low
risk speciality patients differently.
Patient movement throughout the hospital resulted in patients being cared for under the
same low risk specialty but being treated differently with regards to decolonisation as a
result of their route through the hospital. An exception report was raised and presented
to the Programme board, based on the report from Ayrshire and Arran and some analysis
of interim results. It was agreed that the best approach was to revert to a strategy of
decolonising all colonised patients regardless of specialty. Interim results from Ayrshire and
Arran had shown a large proportion of patient admissions being admitted to low risk but
being discharge from high risk specialties. In the five months included in the analysis for
this report the numbers of patients moving from high risk to low risk and low risk to high
risk changed; although there was still considerable movement, the proportions of patients
admitted to low risk and discharged from high risk specialties reduced.
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13.3

Legal and Ethical Issues
13.3.1 Legal and ethical issues of isolation (Amber)

NHS Scotland is moving towards increasing numbers of single rooms. For all new-build
hospitals or other healthcare facilities which will provide in-patient accommodation
all patients will be accommodated in single rooms, unless there are clinical reasons for
multi-bedded rooms to be available. In developing proposals for substantially refurbishing
healthcare facilities NHS Boards have been asked to seek to provide the maximum number
of single rooms consistent with the approach for new-build, e.g. 100%. In developing
proposals for single room provision in refurbishments (recognising the constraints posed
by existing buildings) the overall level of single room provision should be 50% as an absolute
minimum, with due regard being given to the clinical needs of specific patient groups [88].
Concerns have been raised around enforcing social isolation on patients and true isolation
for infection control is quite different from the use of single rooms. There were initially
concerns raised by the pathfinder boards over the ethics of how to ensure patients do
not leave an isolation room. The NHS QIS HTA assumed that isolation reduced the cross
transmission of MRSA to zero. This is not proven and this study will not be able to prove
or disprove this assumption. The pathfinder boards have reported no incidents of patients
being unhappy with isolation. Only a quarter (23%) of positive patient admissions were
isolated or cohorted. Isolation is dependent on the clinical staff being able to implement
their isolation procedures correctly and ensuring they have sufficient staffing levels, training
and equipment to ensure isolation is employed correctly.An audit of isolation and cohorting
practice will be undertaken as a special study during the pathfinder programme to ensure
that this is being undertaken according to current guidelines.

13.3.2 Discharge testing (Amber)
One factor, for which there is limited evidence available, is how many patients acquire
MRSA colonisation during their hospital stay. The NHS QIS HTA model calculated a value
for the transmission rate of MRSA based on the assumption that the number of MRSA
colonised patients is static.The programme is in the process of developing a study protocol
which will be put to an ethics committee for review. Cross transmission within the hospital
is a serious issue but there is very little robust literature on the subject, primarily because
of the difficulties in obtaining these data.

13.3.3 Decolonising all patients (potential harm from
adverse reaction)(Amber)
With increased use of mupirocin for nasal decolonisation there is a potential risk associated
with using an antibiotic on low risk patients who are unlikely to develop infection. There
have been no reported incidents of adverse reactions to mupirocin during the study period
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so far. It is recommended that this is observed over time and any alert reports for attention
from the Royal Pharmaceutical Society are considered by the screening programme.

13.3.4 Decolonising all patients (potential overuse of only
licensed antibiotic for nasal decolonisation) (Amber)
With increased use of mupirocin for nasal decolonisation there is a potential risk associated
with overuse of an antibiotic and potential increased resistance to mupirocin resistance. In
order to monitor this, the programme has arranged for all first isolate positive samples to
be sent to the reference laboratory. If mupirocin resistance develops there will be limited
options for nasal decolonisation. If mupirocin resistance develops then chlorhexidine
together with neomycin cream are the only treatment options: however re-colonisation
frequently occurs with this regime [45].

13.3.5 Staff Screening (Green)
Current UK guidelines [27] state that routine staff screening for MRSA is not recommended.
However, they acknowledge that screening can be valuable in the following circumstances:
1. If transmission continues on a unit despite active control measures, if epidemiological
aspects of an outbreak are unusual, or if they suggest persistent MRSA carriage by
staff.
2. If a new MRSA carrier has been found among patients on a ward, staff with skin
lesions should be identified and screened.
Similar recommendations are made in the USA where, as with the UK, MRSA is endemic
in health care facilities [56, 89]. The NHS QIS HTA [1] considered staff screening and
concluded that current UK guidelines should be followed, and that further research was
required (recommendation 2).
A literature review was conducted by HPS to explore the issue of whether the national
MRSA screening programme in NHSScotland should be expanded to include routine
screening of Health Care Workers (HCWs). The literature review addressed three key
questions: what is the prevalence of MRSA carriage in HCWs in NHSScotland; what is the
evidence for transmission of MRSA from a colonised HCW to a patient; and what is the
evidence for routine screening of HCWs in the prevention and control of MRSA in the
endemic setting? Findings from the literature review are presented here.
In a recent review [42], Albrich and Harbath estimated MRSA prevalence in HCWs to
be 4.6% (95% CI 1.0-8.2%). This estimate was calculated by pooling the results from 127
published investigations which reported carriage rates in HCWs in various specialties
and in endemic and non-endemic settings. Most of the studies were carried out during
outbreaks and the authors included reports from all over the world.
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No prevalence studies reporting the overall MRSA carriage rate in HCWs in the NHS
were identified. Recent non-UK studies conducted in hospitals where MRSA is endemic,
report HCW carriage rates in the non-outbreak setting which range from 2% to 15%
[90-94]. These studies were conducted in various specialties and therefore the results
cannot readily be applied to the HCW population as a whole. In a hospital-wide prevalence
study conducted in a tertiary-care hospital in France, Eveillard et al [95] found an overall
prevalence of 6.2% in hospital employees. The highest rate of carriage was found in clinical
ward staff at 9% (95% CI 6.7 – 11.3%). Caution needs to be used when interpreting results
of prevalence studies as transient MRSA carriage can occur, and so the timing of a screening
test can have a significant impact on the result [92, 96, 97].
The role of staff carriage in the transmission of MRSA is not well understood [98].Transient
carriage is thought to have little risk of onward transmission [27], whereas persistent carriage
could act as a reservoir of infection [13, 98] and HCWs have been implicated as the source
in a number of published outbreak reports [99-103]. Staff with colonised skin lesions and
other symptomatic MRSA infections are considered to be at greatest risk of transmitting
MRSA to patients [89]. In a systematic evaluation of 191 outbreak reports, Vonberg et al
[104] concluded that there was strong evidence that a HCW had been the source in only
11 outbreaks and, of these, only three were asymptomatic carriers. However, Albrich and
Harbarth [42] argue that restricting screening to health care workers with infection will
miss a large number of asymptomatic personnel capable of transmitting MRSA to patients.
In contrast, other studies where staff were screened as part of an outbreak investigation
have identified staff carriage of strains of MRSA not implicated in the outbreak, suggesting
that asymptomatic carriage of MRSA does occur without onward transmission to patients
[97, 105, 106].
There are no published controlled trials examining the impact of routine staff screening as an
intervention in the prevention and control of MRSA infections in the endemic setting. Most
of the evidence for staff screening is drawn from outbreak reports where the outbreak is
brought to an end following the introduction of staff screening and decolonisation, usually as
part of a suite of infection control measures [105, 107-109]. Bootsma et al [110] modelled
the impact on MRSA prevalence of a range of infection control measures introduced in
a stepwise fashion. They found that staff screening, with exclusion and decolonisation of
those found to be positive, offered little additional benefit to the control of MRSA in both
low and high endemic settings.
Estimates of the prevalence of MRSA carriage in HCWs are wide-ranging and the
prevalence in NHSScotland unknown. The main route of transmission of MRSA within
the hospital setting is thought to be from patient to patient via the contaminated hands
of a HCW. However, colonised HCWs have been identified as the source in a number of
MRSA outbreaks. To date, there have been no controlled intervention studies examining
the impact of staff screening as an intervention in the prevention and control of MRSA in
the endemic hospital setting. Before any recommendation could be made to extend the
MRSA screening programme to include the routine screening of staff, further research
would be required to clarify the role of the colonised HCW in the transmission of MRSA
and the effectiveness of staff screening as an infection control measure.
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13.4

Building and Site Issues
13.4.1 Three isolation rooms available in each ward (Aim 2
objective 9) (Red)

The NHS QIS HTA assumed there were three isolation rooms per 25 bed ward [1]. There
were no data available on how many of those beds would be available for isolation of
MRSA patients, therefore in the absence of any other data the assumption was made that
the three isolation rooms were available for MRSA colonised patients. At the time the
NHS QIS HTA was written, on average 20% of beds were single rooms in NHSScotland. In
the pathfinder boards there are more than three single rooms per 25 bed ward. There are
between 4.4 (Ayrshire and Arran and Grampian) to 5.6 (Western Isles). However these
rooms are not available at all times for patients with MRSA. Within the pathfinder boards
the reality is that 7.5% of admissions require isolation due to MRSA at some time during
their stay. However, it is clear that this varies from specialty to specialty. For example in
high prevalence specialties like nephrology, care of the elderly, dermatology and vascular
surgery required 17-20% of patient admissions to be isolated. NHSScotland is increasing
the proportion of single rooms in an ongoing programme over the next five years.
The decision making process for allocation of single rooms is a complex one based on a
number of factors, as described. The criteria for allocation of a single room is summarised
in the HPS transmission based precautions [19] with regards to infection control, but there
are many other issues which influence this including severity of the patient’s illness and
other infection.

13.4.2 Isolation is not always possible (Aim 2 objective 10
and 11) (Red)
The number of isolation rooms overall in each ward was found to be greater than the
three outlined in the NHS QIS HTA. However these rooms were not available for MRSA
isolation and these are required for a number of reasons not just MRSA isolation e.g. for
privacy at the end of their life or due to infections other than MRSA. Where isolation
was not possible cohorting was undertaken. The NHS QIS HTA model used isolation as
the intervention to prevent cross transmission of MRSA. In practice within the pathfinder
boards cohorting was used to nurse MRSA patients.
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The NHS QIS HTA [1] outlined the following options for accommodating patients with
MRSA colonisation or infection.
• Isolation rooms with anterooms as a preferred option
• Standard single rooms assuming use of standard infection prevention and control
precautions (SIPC)
• Cohorting of patients colonised or infected with MRSA being cared for by dedicated
staff (staff cohorting)
• Cohorting of patients colonised or infected with MRSA (patient cohorting)
• Use of standard and contact precautions in an open ward setting.
Patient cohorting was the most common approach in which patients with similar MRSA
status were nursed in a side room or bay by staff who also nurse patients on the main
ward. In both cases contact precautions are used. If patients were isolated at all times then
false positive patients would be at no increased risk of colonisation or infection. However,
cohorting means that any patient identified incorrectly (due to the positive predictive value
of the chromogenic agar test) may be exposed to MRSA cross colonisation unnecessarily.
Reasons for patients with MRSA not being isolated during the pathfinder Project include
demand for isolation rooms, need for patients to be observed, patient refusals, discharge
or death.

13.4.3 Requirement of alterations to laboratory facilities
(Amber)
A number of issues arose around the building space within the pathfinder hospitals. The
key issue was the increase in laboratory screening samples which were to be dealt with by
the laboratory.The increase in number of screens varied throughout the pathfinder boards
and in some areas the increase required additional space to house equipment and staff.
Capacity of refrigeration rooms to store agar plates and incubation rooms were required
to cope with the increase in screening samples. Storage of materials for screening was
increased and frequency of ordering materials was increased in order to prevent large
volumes requiring on-site storage. This required careful planning and the management of
materials is a key issue to ensure that supplies are not affected by a delayed delivery.
Priority was given to any physical alterations. The alterations took on average nine months
to undertake from planning to completion within the pathfinder boards. It is expected that
any changes within laboratory buildings would require at least nine months to complete
during a national screening programme rollout.
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13.4.4 Location of staff involved with screening (Amber)
The main issue outside the laboratories related to the location of screening staff, it was
important that they were integrated within an area that would allow them to rapidly
respond to requests from the wards for screeners when new patients were admitted.
This was a greater problem in larger areas with multiple buildings. Consideration should
be given to where most new admissions occur and staff working there on a daily basis
accordingly.

13.5

Staff resources and training

Identify role and responsibilities clearly within team (Green)
The pathfinder project highlighted the importance of engaging with all the stakeholders at
board level when initiating a change to screening practice. Within each pathfinder board
a project board was developed, featuring the key stakeholders who were charged with
overseeing the implementation of MRSA screening.

13.5.1 Recruitment of laboratory staff (Amber)
Within the pathfinder boards there have been varying issues around recruitment and
retention of laboratory staff. There are currently national training programmes to increase
the number of Biomedical Scientists.
All biomedical scientists are required to be registered with the Health Professions Council
(HPC) to practice in the NHS. The future supply of HPC registered Biomedical Scientists
into NHSScotland has been addressed in a work force planning initiative supported by
NES. This resulted in the establishment of integrated degree programmes in Scotland that
provide the award of the degree and a Certificate of Competence (essential for HPC
registration) simultaneously.The first cohort of about 100 will graduate in June 2009.These
individuals have had direct NHS work-based experience via a work placement. There is
flexibility in the system to vary the numbers of students on NHS placement but it is
important to be mindful that student training does last four years.
Non integrated degree biomedical science graduates, in addition to the above noted, who
did not have NHS placements during their degree, can also join the NHS. These individuals
must complete a one-year IBMS Registration Training Portfolio whilst undergoing on the
job training to obtain a Certificate of Competence to become HPC registered. The supply
of graduate biomedical scientists is not the only issue. Employing staff across NHSScotland
is an issue in all professions. Differences between Agenda for Change bandings have resulted
in some boards having difficulty in recruiting qualified staff. The challenge remains for NHS
territorial boards to make available employment opportunities for both type of graduate.
In addition to this there is an issue within Scotland related to encouraging Biomedical
Scientists, and indeed all NHS staff, to locate to rural areas.
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13.5.2 Laboratory set up and reporting (Amber)
The potential impact on laboratory staff and the structure of the laboratory teams was
reviewed by the pathfinder boards. With the implementation of the screening programme
there is an ever increasing demand of faster turn around time (TAT) for admission screens,
this is limited by the chromogenic agar test itself, however the processes within the
laboratory and the methods of reporting results to clinical staff are as critical. Variation
can be seen in the pathfinder boards and this is due to the time taken to report and be
made available to clinical staff. For example Grampian telephone suspected positives to the
clinical teams whereas the other pathfinder laboratories wait for confirmation of a positive
result.

13.5.3 Who undertakes screening? (Amber)
The pathfinder boards employed different models within the screening programme.
Ayrshire and Arran employed a team of data collectors who collected information for the
pathfinder project. They also recruited nurses to the infection control team. These nurses
reported the screening results back to patients and ward staff. The majority of screening
was undertaken by the nursing staff on the ward.
Grampian employed a team of data collectors who collected information for the pathfinder
project. A mobile team of screeners were employed whose roles were solely to undertake
screening. They also recruited qualified nurses to the infection control team. These nurses
undertook full body screening for nasal positive patients and reported the screening results
back to patients and ward staff. These screeners made regular visits to the wards and were
paged by the ward staff when a new patient was admitted to the ward.
The Western Isles employed a single data collector for the project and each ward was
allocated a ward general assistant who identified new patients and undertook screenings
when a new patient was admitted.
It is concluded that within each environment the different approaches have worked
to varying degrees. The Grampian and Western Isles approaches are considered less
sustainable than the Ayrshire and Arran model; however this model has relied very much
on the existing clinical staff identifying and undertaking screening. Considerable effort is
required to maintain compliance and ensure that screening is undertaken according to the
protocol.
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13.5.4 Training the pathfinder team on hospital processes
and structures (Green)
New staff require familiarisation with the local hospital procedures and processes. The
training highlighted (See Appendix 2: Pathfinder Feedback, Western Isles Training Plans)
is recommended as a starting point for non-pathfinder teams. Training should include:
health and safety, hand hygiene, MRSA screening technique, background to MRSA and the
screening programme.

13.5.5 Awareness of screening programme in all clinical staff
(Green)
The pathfinder boards undertook a number of awareness sessions to inform all staff of
the aims and objectives of the pathfinder programme and their role in the process. These
involved information leaflets, events and presentations. Grampian undertook a poster
campaign which has been well received.

13.6

Materials

In general the pathfinder boards were able to procure the equipment and consumables
required for undertaking the screening programme.The pathfinder boards have established
a procurement chain through current screening and they have found no issues in undertaking
the procurement of materials.

13.6.1 Increase in screening materials (Amber)
The consumption of the materials required for screening, laboratory testing and
decolonisation if a national MRSA screening programme is rolled out will result in an
increase in requirements. This may cause an issue with the procurement chains. It may
also present an opportunity to negotiate best value for the supply of such equipment.
The tool in development for non-pathfinder boards to calculate the potential increase of
screening and the associated costs will be used to estimate the increase in product use in
NHSScotland
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13.7

Quality assurance and audit
13.7.1 What to do with patients who have not completed
decolonisation Aim 2 Objective 12 (Amber)

Grampian and the Western Isles boards provided post discharge decolonisation treatment
to patients who had not completed their treatment, on discharge. As 90% of patients will
have been discharged before they were able to receive three consecutive post decolonisation
tests, this is an important area for consideration in the context of the whole programme.
The public health benefit of MRSA screening is achieved through minimising the risk whilst
in hospital care, and there is reduced risk to patients when they are discharged, therefore
there is questionable benefit of decolonising after discharge. However, the number of readmissions (28% of patients being admitted more than once during the study period)
suggests that post discharge decolonisation may be of public health benefit as fewer patients
would be colonised on readmission.

13.7.2 Dealing with patients who have been missed Aim 2
Objective 13 (Amber)
Where patients had not been screened on admission, they were screened as soon as they
were identified. The majority of admissions were screened within 48 hours of admission,
however some patients were missed and many of these were discharged before they
were identified as missed. Those patients missed on admission were screened as soon
as identified in order to provide all patients who were found MRSA positive the same
opportunity to be decolonised.

13.7.3 Limitation of 48 hours unknown colonisation status in
some patients (Amber)
For approximately the first 48 hours (median time for a positive result to be returned in
study so far ranges from 38 hours to 67 hours), patients are admitted to the open ward,
unless they are identified as a previously known positive, in which case they are isolated
where possible. The open ward will then house a proportion of patients who are “new”
positives (n=459) who will not have been isolated. This is a limitation with chromogenic
agar testing and a more rapid test would enable more timely isolation of patients. It can
not be assumed that patients being cared for on the open ward are not MRSA colonised
or infected and therefore the implementation of Standard Infection Control Policies in all
areas is paramount.
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13.7.4 Unintended behavioural consequences of the
screening programme (Green)
There is anecdotal evidence that when a programme for MRSA screening has been
implemented, compliance with standard infection control precautions may reduce due
to the fact that staff become complacent as they know which patients are colonised. The
pathfinder project demonstrates that this is not the case for all of the in-patient stay, as
MRSA status is unknown for the first 48 hours for all emergency admissions and this
can result in increases in other transmissible HAI within the hospital. The mandatory
surveillance programmes have been reviewed in order to ensure that there have not been
any unexplained issues with other infection types.

13.7.5 Outbreak events and other emergencies within the
hospital (Green)
In the event of an outbreak of transmissible disease it will be necessary where possible to
continue to cohort MRSA patients according to the NHS QIS HTA strategy 2. This would
be under the guidance of the lead clinicians in the area. MRSA screening strategy should
be adhered to at all times.

13.8

Information Needs
13.8.1 Patient Information leaflets (Green)

Patient information leaflets were prepared in collaboration with the communication teams
of the pathfinder boards and final approval was given by the Technical Group.This leaflet was
presented to all eligible patients who were asked to be screened (See Appendix 3: Patient
Information Leaflet). Separate patient information leaflets were provided to patients who
were found MRSA positive.
Patient information leaflets on MRSA are produced at a local level throughout NHSScotland.
HPS have produced a leaflet to describe the pathfinder study. It describes what MRSA is,
why patients are being screened and what happens if they are found to be positive. These
leaflets were translated into the languages commonly spoken within the pathfinder boards.
These include: Arabic, Mandarin, Cantonese, Gaelic, Lithuanian, Polish, Russian, Urdu and
Czech. Comments received from pathfinder boards, GPs and staff patient representatives
have highlighted the need for a national document written in plain language which highlights
the broader topic of “What is MRSA?” This document should include a description of the
organism, differentiate between colonisation and infection and provide guidance on what
treatment patients should expect and what precautions carers and family members should
take.
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Concern has been expressed from non-pathfinder boards that if a national screening
programme is implemented there is the possibility of considerable repetition of work.
There will be requirement for patient and staff information nationally. HPS has agreed with
the lead communication representatives from all NHS boards to work jointly in developing
a range of national leaflets around MRSA Screening and treatment of MRSA colonised
patients to ensure a unified approach and best value in production.

13.8.2 Patient management systems (amber)
In order to meet the objectives of the project there was a requirement for very detailed
real time data collection. The collection of data for the pathfinder project was a great
burden and data collection staff contributed considerably to the cost of the study.This level
of data collection would not be recommended for any long term screening programme.
It is recommended that some basic key performance indicators (KPIs) are monitored
for future programmes. These KPIs are being evaluated as part of the study and further
recommendations will be given in the final report.
The interoperability and responsiveness of patient management systems is crucial to
success of an MRSA screening programme.The collection of data required interrogation of
a number of separate patient and laboratory management systems.

13.9

Equipment
13.9.1 Increase in consumption of equipment to provide
contact precautions (Green)

With the introduction of MRSA screening there is an increase in the number of known MRSA
positive patients. These patients are required to be nursed using contact precautions. The
result is an increase in Personal Protective Equipment (PPE) consumption in the pathfinder
boards. There is also a resulting increase in clinical waste management.
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14 Limitations
This interim report is a formative evaluation of MRSA screening implementation in three
NHS boards and as such does not provide summative conclusions at this stage. The
summative evaluation will be produced in the final report in December 2009.
The data collected over the five months are for patients who have been both admitted and
discharged, therefore there are still a large number of patients who have a long stay who
are still in hospital.These patients are likely to be more unwell and therefore have more risk
factors for MRSA colonisation and infection than short stay patients.Therefore the numbers
of both colonised patients and patients with infection are likely to be underestimates.
Further, five months is too short a term for monitoring incidence of infection as the
possibility of any seasonal variation cannot be taken account of. The recommendation
from NHS QIS following the publication of the NHS QIS HTA was that estimates for
repopulating the model needed to be collected over at least one year.
The data collected are dependent on accurate information being available from patient
management systems and laboratory systems, where these data were not available they
have been excluded from analyses.
Three NHS boards were included in the pathfinder project. Whilst these interim results
are not representative of all NHSScotland, they do represent a teaching, district general
and island setting collectively.
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15 Conclusion
This interim report on MRSA screening presented results from the first five months of
the pathfinder project in three NHS boards in NHSScotland. The results demonstrate
that most of the assumptions in the NHS QIS HTA on MRSA screening have not been
observed as findings in the pathfinder project to date and warrant further data collection
over one year before any conclusions can be drawn. Nonetheless the results demonstrate
that there is a prevalence of 7.5% of MRSA colonisation on admission to hospital in these
pathfinder boards, this finding is in line with the estimate in the NHS QIS HTA and found
in other studies. The prevalence of MRSA colonisation was higher in older patients and in
the specialties of nephrology, vascular surgery, care of the elderly and dermatology.
The pathfinder project has encountered many risks and issues with implementing the
universal screening Strategy 2 proposed within the NHS QIS HTA. These issues include
being unable to gain: 100% uptake of screening and 100% compliance in decolonisation
of those patients found to be colonised, due to short lengths of stay and minimum two
day turnaround time of the test result. Patient movement within the hospital resulted in
all patients who were MRSA colonised being decolonised rather than only those in high
risk specialties as proposed by the HTA. Other issues include a lack of isolation facilities to
manage patients found to have MRSA and the poor efficacy of the decolonisation regimes
used as current practice.These findings in combination with the potential for false negative
results, raise concerns about the proportion of colonised patients actually being rendered
MRSA negative, both in terms of resource use and reduction in risk.
Implementation of universal screening is possible from a practical perspective and very few
patients refused to be screened, however the reality of implementation organisationally is
different to that proposed in the HTA model. It is therefore not known, as yet, if universal
MRSA screening is clinically and cost effective in practice. Nonetheless, one in thirteen
patients being admitted to acute care, and as many as one in five in the specialties of
nephrology, vascular surgery, dermatology and care of the elderly, is colonised with MRSA
and this presents a significant public health and health service challenge in NHSScotland.
Screening practices in these high prevalence specialties should be considered as a minimum
for standardisation in all acute hospitals in NHSScotland in order to maximise the potential
for prevention and control of MRSA infection.
We conclude that the public health principles and associated criteria which should
underpin any screening programme are not currently met for universal MRSA screening.
As such, the role of universal screening in acute hospitals in reducing MRSA does not have
a robust evidence base for wider implementation at present. Intelligence gathered from the
remainder of the pathfinder project will contribute to this evidence base, the final report
is due for publication in December 2009.
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16 Recommendations
Data collection in the pathfinder boards should continue as planned for one full year and
the findings should then be compared with the estimates in the NHS QIS HTA. The model
should be repopulated with these observations to examine how the model performs with
these new data.
The pathfinder project should examine key performance indicators for the programme
in the next phase. One of these should be monitoring uptake of screening as part of
development towards a national programme of MRSA screening.
An evaluation of the numbers of patients able to complete their decolonisation therapy
successfully pre-admission and during in-patient stay is required to inform the development
of the programme further.
HPS should continue the planned project to review risk assessment in order to identify the
most indicative questions for MRSA colonisation.
Further research is needed on the modes of transmission of MRSA strains, the clinical
epidemiology and outcome of the infections caused by new clones, and the design and
evaluation of infection control measures.
Recommendations are dependent on the clinical effectiveness conclusions; these will be
available in the December report. Work on re-populating the model should continue as
planned and recommendations will be made within the final report.
An economic analysis should be carried out for the final report examining the value for
money of the screening programme.
Current policies for screening practice and the associated interventions should be
standardised within NHSScotland.
Non-pathfinder boards should review their current screening practice as part of the
planning process for implementation of a national screening programme. This should be
considered when calculating resources required for national implementation.
Further analysis is required to investigate why all admissions are not screened. It is
recommended that the pathfinder project teams investigate reasons for not screening
patients with a view to improving the compliance.
Further investigation is required around patient length of stay to examine whether those
patients with short lengths of stay (<48 hours) can be predicted and potentially excluded
from the screening programme.
Further examination of those patients seen at, and the timing of pre-admission clinics
should be undertaken in order to maximise the potential for decolonising patients before
admission.
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Further investigation of those patients with repeated admissions should be undertaken to
establish if these patients can be predicted with a view to developing policy on decolonisation
of patients post discharge.
Delayed admissions and deferred procedures should be monitored throughout the study
and considered in parallel with the findings of the staff patient acceptability study.
Hospital information systems in all NHS boards should be reviewed to ensure patients
who are previously MRSA positive can be effectively flagged in these systems and managed
appropriately on admission to hospital.
A national agreed laboratory protocol for screening and identification of MRSA is required
for NHSScotland.This should be based on the experience gained from the three pathfinder
laboratories and take account of developments in methods over the past year. Development
of the protocol should be led by the MRSA reference laboratory, who are best placed to
assess current methods, in association with the Scottish Microbiology Forum.
Before any recommendation could be made to extend the MRSA screening programme to
include the routine screening of staff, further research would be required to clarify the role
of the colonised health care worker in the transmission of MRSA and the effectiveness of
staff screening as an infection control measure.
SGHD should consider if MRSA screening should become a formal national screening
programme (similar to other national screening programmes) and if so which national
organisation(s) should have responsibility for monitoring the performance of the
programme.
As far as possible, MRSA screening practice should be standardised in all NHS boards.
Specialties suitable for inclusion in this standardisation of national screening based on
these interim results and on national guidance could include: nephrology/renal, vascular
surgery, dermatology and care of the elderly.
The findings from the final report in December should be considered by SGHD for further
development of the national MRSA screening programme.
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17 Acronyms
Table 17-1: Acronyms used within this document
Acronym

Expanded Acronym

AHPs

Allied Health Professionals

AMAU

Acute Medical Assessment Unit

ARI

Aberdeen Royal Infirmary

BMS

Biomedical Scientist

BNF

British National Formulary

CA-MRSA

Community-Associated MRSA

CDAD

Clostridium difficile Associated Disease

CDC

Centre For Disease Control

CHI

Community Health Index

CI

Confidence Interval

CPA

Clinical Pathology Accreditation (UK)

CVC

Central Vascular Catheters

CRA

Clinical Risk Assessment

DNA

Deoxyribonucleic Acid

EARSS

European Antimicrobial Resistance Surveillance System

EMRSA

Epidemic Meticillin Resistant S. aureus

ENT

Ear, Nose And Throat

GP

General Practitioner

GUM

Genito-Urinary Medicine

HAI

Healthcare Associated Infection

HCAI

Healthcare Associated Infection

HA-MRSA

Healthcare-Associated MRSA

HCW

Healthcare worker

HEAT

Health Improvement Efficiency Access Treatment Target

HPS

Health Protection Scotland

HTA

Health Technology Assessment

ICU

Intensive Care Unit

IPS

Infection Protection Society

IQR

Inter Quartile Range

ISD

Information Services Division

ITU

Intensive Treatment Unit

LIMS

Laboratory Information Management Systems

MARS

Mobility And Rehabilitation Service
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Acronym

Expanded Acronym

MLA

Medical Laboratory Assistant

MLST

Multi Locus Sequence Typing

MRSA

Meticillin Resistant S. aureus

MSSA

Meticillin Sensitive S. aureus

NHS

National Health Service

NHSAA

National Health Service Ayrshire And Arran

NHSG

National Health Service Grampian

NHSQIS

National Health Service Quality Improvement Scotland

NHSWI

National Health Service Western Isles

NSC

National Screening Committee

NSS

National Services Scotland

PAS

Patient Administration System

PC

Personal Computer

PCR

Polymerase Chain Reaction

PFGE

Pulsed-Field Gel Electrophoresis

PPE

Personal Protective Equipment

PPV

Positive Predictive Value

PVC

Peripheral Vascular Catheters

PVL

Panton-Valentine Leukocidin

QA

Quality Assurance

QALY

Quality Adjusted Life year

RCT

Randomised Controlled Trials

RTA

Road Traffic Accident

SAB

Staphylococcus aureus Bacteraemia

SCCmec

Staphylococcal Cassette Chromosome mec

SCOTMARAP

Scottish Management of Antimicrobial Resistance Action Plan

SD

Standard Deviation

SE

Scottish Executive (Now known as Scottish Government)

SG

Scottish Government

SGHD

Scottish Government Health Directorate

SHEA

Society for Healthcare Epidemiology of America

SIGN

Scottish Intercollegiate Guidelines Network

SIPC

Standard Infection Prevention and Control

SISG

Scottish Infection Standards and Strategy Group

SMRSARL

Scottish MRSA Reference Laboratory

SOP

Standard Operating Procedure
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Acronym

Expanded Acronym

SQL

Structured Query Language

SSHAIP

Scottish Surveillance of Health Care Associated Infection Programme

SSI

Surgical Site Infection

TAT

Turn Around Time
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18 Glossary
Acute hospital: Hospitals in Scotland are classified as acute hospitals and non-acute
hospitals. Acute hospitals were defined using the classification proposed by ISD [111].
Acute hospitals provide a wide range of specialist care and treatment for patients. Typically,
services offered in the NHS acute sector are diverse. They include: consultation with
specialist clinicians (consultants, nurses, dieticians, physiotherapists and a wide range of
other professionals); emergency treatment following accidents; routine, complex and life
saving surgery; specialist diagnostic procedures; and close observation and short-term care
of patients with worrying health symptoms.
Admission: Occurs when an in-patient occupies an available staffed bed in a hospital
and remains overnight whatever the original intention. See In-patient definition for more
details [111].
Admission screen: Left and right nostrils using a single nasal swab, this will be undertaken
by pathfinder hospital staff on or as soon after admission as is possible according to local
protocols.
Admission types – emergency or unplanned: For clinical reasons, a patient is admitted
at the earliest possible time, usually immediately, after seeing a doctor - the patient will not
necessarily be admitted via an accident and emergency department.
Admission types – routine, planned or elective: All admissions where the patient
is admitted as planned are termed “routine”. In most cases patients are admitted directly
from their home for in-patient or day case treatment following a period on the waiting
list.
Anterior: Situated before or towards the front.
Antibiotic: A substance that kills or inhibits the growth of bacteria.They are used to treat
or prevent infection.
Antimicrobial: A general term that covers all medicines that kill or inhibit the growth of
microorganisms such as bacteria, fungi or viruses.
Antiseptic: A substance that inhibits the growth and survival of microorganisms that is
usually only applied externally.
Assessment: A scientific process of examining and reporting properties of a technology
used in health care, such as safety, efficacy, feasibility and indications for use, cost and costeffectiveness, as well as social, economic and ethical consequences.
Audit: The process of setting and adopting standards and measuring performance against
those standards with the aim of identifying both good and bad practice.
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Bias: In general, any factor that distorts the true nature of an event or observation. In
clinical investigations, a bias is any systematic factor other than the intervention of interest
that affects the magnitude of (i.e. tends to increase or decrease) an observed difference
in the outcomes of a treatment group and a control group. Bias diminishes the accuracy
(though not necessarily the precision) of an observation. Randomization is a technique
used to decrease this form of bias. Bias also refers to a prejudiced or partial viewpoint that
would affect someone’s interpretation of a problem. Double blinding is a technique used
to decrease this type of bias.
Boarder: A patient that is being cared for by a physician who specialises in a specialty
which is not normally cared for on the ward who is under the care of a specialty not
usually attendant on the ward.
Body site: Area of the patient’s body where a swab sample is taken from.
Clinical effectiveness: The extent to which a specific intervention, procedure, regimen, or
service does what it is intended to do under ordinary circumstances, rather than controlled
conditions. Or more specifically, the evaluation of benefit to risk of an intervention, in a
standard clinical setting, using outcomes measuring issues of importance to patients (e.g.
ability to do daily activities, longer life, etc.).
Clinical governance: Ensures that patients receive the highest quality of care possible,
putting each patient at the centre of his or her care.This is achieved by making certain that
those providing services work in an environment that supports them and places the safety
and quality of care at the top of the organisation’s agenda. Management of clinical risk at an
organisational level is an important aspect of clinical governance. Clinical risk management
recognises that risk can arise at many points in a patient’s journey, and that aspects of how
organisations are managed can systematically influence the degree of risk.
Clinical pathway: A multidisciplinary set of daily prescriptions and outcome targets for
managing the overall care of a specific type of patient, e.g. from pre-admission to postdischarge for patients receiving in-patient care. Clinical pathways often are intended to
maintain or improve quality of care and decrease costs for patients in particular diagnosisrelated groups.
Cohorting: Patient is placed in a room and cared for by dedicated nursing staff along with
other patients who are (in the context of this programme):
a.

known to be MRSA colonisation positive due to admission test result.

b. known to be MRSA colonisation positive due to pre-admission/pre-assessment
clinic test result.
c. known to be MRSA infection positive as a result of a laboratory confirmed
infection.
d. known to be MRSA positive from a previous MRSA positive result (pre-emptive
isolation until shown to be negative by appropriate screen result).
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Cohorting can be undertaken for any other pathogen not just MRSA. Cohorting should
be undertaken according to the HPS infection control Contact Precautions Policy and
Procedure see http://www.hps.scot.nhs.uk/haiic/ic/guidelinedetail.aspx?id=37303.
Cohort study: An observational study in which outcomes in a group of patients that
received an intervention are compared with outcomes in a similar group (i.e. the cohort,
either contemporary or historical), of patients that did not receive the intervention. In an
adjusted or matched cohort study, investigators identify (or make statistical adjustments to
provide) a cohort group that has characteristics (e.g. age, gender, disease severity) that are
as similar as possible to the group that experienced the intervention.
Colonisation: MRSA is present on any body site without causing any infection or adverse
effect to the individual.
Community acquired MRSA: Describes a number of strains of MRSA which are seen
in individuals who would not normally be expected to acquire MRSA. These strains can
both colonise and/or infect patients. These strains are found in-patients who have not
recently been in hospital, undergone surgical procedures or prolonged treatment with
antibiotics. They are associated with individuals who have close living and physical contact
with others. E.g. athletes involved in contact sports. Some countries have seen these strains
with hospitals. Not all MRSA strains are clearly categorised in CA-MRSA and HA-MRSA.
Community associated MRSA infection: A laboratory confirmed MRSA positive
clinical sample is taken <48 hours after admission and patient shows signs or symptoms
according to CDC infection criteria.This will include all MRSA strains regardless of where it
was acquired. The definition relates to the location where the infection became prevalent.
Consent: If a patient agrees to have a nasal swab taken in a pre-admission/pre-assessment
clinic or on admission implied consent is given. Patients are free to decline consent. This
must be recorded as an indicator of acceptability of the nasal screening process. If a patient
is unable to give consent, pathfinder hospitals should follow local policy.
Contact precautions: Techniques used in infection prevention and control to prevent
person to person contact and spread of pathogens.
Control (s):
1. In a controlled trial: A participant in the arm that acts as a comparator for one
or more experimental interventions. Controls may receive placebo, no treatment,
standard treatment, or an active intervention, such as a standard drug.
2. In a case-control study: A person in the group without the disease or outcome of
interest.
3. In statistics: To adjust for, or take into account, extraneous influences or
observations.
Cost-benefit analysis: A comparison of alternative interventions in which costs and
outcomes are quantified in common monetary units.
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Cost-consequence analysis: A form of cost-effectiveness analysis in which the
components of incremental costs (of therapies, hospitalisation, etc.) and consequences
(health outcomes, adverse effects, etc.) of alternative interventions or programs are
computed and displayed, without aggregating these results (e.g. into a cost-effectiveness
ratio).
Cost effectiveness analysis: A comparison of alternative interventions in which costs
are measured in monetary units and outcomes are measured in non-monetary units, e.g.
reduced mortality or morbidity.
Critical appraisal: The process of assessing and interpreting evidence by systematically
considering its validity, results and relevance.
Day case: A patient who makes a planned attendance to a specialty for clinical care sees
a doctor or dentist or nurse (as the consultants’ representative) and requires the use
of a bed or trolley in lieu of a bed. The patient is not expected to, and does not, remain
overnight. Many of these patients require anaesthesia. (These patients are excluded from
the pathfinder project) (See Section 4.2. Inclusion and Exclusion Criteria) [111].
Decolonisation: Treatment designed to reduce the burden of MRSA colonisation on a
patient known to be MRSA positive. This will be undertaken according to local protocols
for decolonisation.
Deferred admission: Patients who, when first placed on a waiting list, were under either
social or medical constraints which affected their ability to accept an admission date if
offered. Examples specific to this programme are: Patients who are not medically ready for
admission, due to a condition other than that requiring treatment, where the time taken
to become medically fit would delay admission relative to the normal waiting time for
that treatment, e.g. a hip replacement which is delayed because the patient is considerably
overweight; an operation which is delayed because the patient is found to have a heart
arrhythmia which needs treating by a Cardiologist or a patient for whom it is considered
better to attempt decolonisation of MRSA carriage before their planned procedure is
undertaken.
Deferred admission: Patients who, when first placed on a waiting list due to either
MRSA screen or infection a decision has been made to delay their admission due to their
MRSA status.
Discharge: An in-patient discharge marks the end of an in-patient episode of care and
occurs when the patient:
• Is discharged to a location external to the NHS.
• Is transferred to another NHS in-patient or day case service hospital
• Dies.
Hence in-patient discharges include deaths and in-patient transfers-out.
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Economic evaluation: The comparative analysis of alternative courses of action, in terms
of their costs and consequences.
Economic model: In healthcare, a mathematical model of the patient pathway that
describes the essential choices and consequences for the interventions under study
and can be used to extrapolate from intermediate outcomes to long-term outcomes of
importance to patients.
Elective or planned admission: A patient who has been admitted at a pre-arranged time
for a planned procedure. These elective patients attending a pre-assessment clinic should
have had a swab taken at pre-admission clinic and undergone a decolonisation procedure
before admission and MRSA status should be known on admission. Elective patients not
attending a pre-assessment clinic should be screened on admission.
Emergency or unplanned admission: A patient who has been admitted without a preadmission/pre-assessment appointment. These patients will include urgent GP referrals,
accident and emergency patients, clinical referrals.
Empirical: Empirical results are based on experience (or observation) rather than on
reasoning alone.
Endemic: Something peculiar to a particular people or locality, such as a disease which is
always present in the population.
Endemic MRSA: Describes the strains of MRSA which is present within the population.
Epidemic MRSA (EMRSA): A level of MRSA in the population which is significantly
greater then usually present over a short period of time.
Epidemiology: The study of the occurrence, distribution and control of infectious and
non infectious diseases in populations. This is a key part of public health medicine.
Equilibrium colonisation rate: A rate of spread at which the overall level of colonisation
in a population stays the same.
Evaluation research: Various research methods that are used to assess a programme,
agency, policy, etc., particularly with respect to elements such as organization, processes,
outcomes and utility.
Formative evaluation: An ongoing review to describe and analyse how an activity is
carried out and to interpret the outcomes. It is valuable in helping those directly involved
in the activity to assess its strengths and weaknesses and the changes required to improve
its effectiveness.
General Register Office for Scotland (GROS): Part of the devolved Scottish
Administration. It is responsible for the registration of births, marriages, civil partnerships,
deaths, divorces, and adoptions. It runs the Census and uses Census and other data to
publish information about population and households. It is the main source of family history
records.
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Guidelines: A systematically developed statement to assist practitioner and patient
decisions about appropriate health care for one or more specific clinical circumstances.
The development of clinical practice guidelines can be considered to be a particular type
of HTA; or, it can be considered to be one of the types of policymaking that is informed or
supported by HTA.
Hospital Associated MRSA infection: A laboratory confirmed MRSA clinical sample
is taken >48 hours after admission and patient shows signs or symptoms according to the
CDC Nosocomial infection definition criteria.
Healthcare Associated MRSA infection: An MRSA infection which is generally
associated with healthcare, but not necessarily attributed to a particular hospital
admission.
HEAT: Local Delivery Plans set out a delivery agreement between the Scottish Executive
Health Department and each NHS area board, based on the key Ministerial targets. Local
Delivery Plans reflect the HEAT Core Set - the key objectives, targets and measures that
reflect Ministers’ priorities for the Health portfolio. The key objectives are as follows:
• Health Improvement for the people of Scotland - improving life expectancy and
healthy life expectancy
• Efficiency and Governance Improvements - continually improve the efficiency and
effectiveness of the NHS
• Access to Services - recognising patients’ need for quicker and easier use of NHS
services
• Treatment Appropriate to Individuals - ensure patients receive high quality services
that meet their needs.
High risk specialties: Specialties within which admitted patients are considered to be
exposed to a high level of risk of contracting an MRSA infection or treat more vulnerable
patients.
Incidence: The number of new cases of an illness in a defined population during any
defined period.
Incremental cost effectiveness ratio: The additional cost of the more expensive
intervention as compared with the less expensive intervention divided by the difference in
effect or patient outcome between the interventions, e.g. additional cost per QALY.
Infection prevention and control measures: These include isolating, cohorting and
decolonisation where appropriate, with the ultimate aim of minimising the risk of patients
infecting themselves or infecting/colonising others as a result of their colonisation status.
In-patient: Patients who are admitted to an acute speciality and who stay overnight.
These patients would be included in ISD overnight returns. (See Section 4.2 Inclusion and
Exclusion Criteria) [111].
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Internal validity: The extent to which the findings of a study accurately represent the
causal relationship between an intervention and an outcome in the particular circumstances
of that study. The internal validity of a trial can be suspect when certain types of biases in
the design or conduct of a trial could have affected outcomes, thereby obscuring the true
direction, magnitude, or certainty of the treatment effect.
Invasive devices: Any device which is temporarily inserted into the body. These include:
peripheral vascular catheters (PVCs); central vascular catheters (CVCs); urinary catheters;
and ventilators.
Isolation: Patient is placed in a single room with hand washing facilities, ideally with ensuite toilet and shower where available. Isolation should be undertaken according to the
HPS Infection Control Contact Precautions Policy and Procedure see http://www.hps.scot.
nhs.uk/haiic/ic/guidelinedetail.aspx?id=37303.
Likelihood ratio:
1. Compares the chance of positive (or negative) test results in those with the
disease to the chance in those without the disease. The likelihood ratio for a
positive test result is sensitivity/(1 minus specificity). The likelihood ratio of a
negative test result is (1 minus sensitivity)/specificity.
2. A statistical indicator comparing the adequacy of two related models to data,
allowing hypothesis testing in a large number of situations.
Low risk specialties: Specialties within which admitted patients are considered to be
exposed to a low level of risk of contracting an MRSA infection. (See Table 4-1)
Mean: The average value, calculated as the sum of all observed values divided by the total
number of observations.
Median: The middle observation when data have been arranged in order from lowest to
highest value.
Meticillin: An antibiotic related to the penicillin class used in the identification of MRSA.
Meticillin Resistant Staphylococcus aureus (MRSA): Strain of the bacterium
Staphylococcus aureus which is resistant to the antibiotic meticillin.
MRSA infections: Infection will be defined as an MRSA positive sample and associated
signs or symptoms according to the Centre for Disease Control (CDC) criteria. (See
Appendix 5: CDC Infection Types)
Meticillin sensitive Staphylococcus aureus (MSSA): Strain of the bacterium
Staphylococcus aureus which is not resistant to the antibiotic meticillin.
Model: A simplified yet accurate representation of a programme or intervention based on
a set of assumptions.
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Mupirocin: An antibiotic used in a nasal cream to decolonise patients colonised with
microorganisms including MRSA from the nose.
Nares: Nostrils.
Negative predictive value: Is the proportion of patients with negative test results who
are correctly diagnosed as negative.
NHS QIS: See NHS Quality Improvement Scotland.
NHS Quality Improvement Scotland (NHS QIS): NHS QIS was established in 2003
and leads the use of knowledge to promote improvement in the quality of healthcare
for the people of Scotland. It performs four key functions: providing advice and guidance
on effective clinical practice; setting standards; driving and supporting implementation
of improvements in quality; and assessing the performance of the NHS, reporting and
publishing the findings.
In addition, NHS QIS also has central responsibility for patient safety and clinical governance
across NHSScotland. Website address: http://www.nhshealthquality.org.
NHS board: There are 22 NHS boards of two types: 14 territorial boards responsible
for healthcare in their areas and eight special health boards which offer support services
nationally.
Nosocomial MRSA Infections or Healthcare Associated MRSA Infections: A
laboratory confirmed MRSA clinical sample is taken >48 hours after admission and patient
shows signs or symptoms.
Opportunity cost: The amount that could be spent on alternative healthcare strategies
if the health technology in question was not used.
Outcomes: Components of patients’ clinical and functional status after an intervention
has been applied.
Patient care pathway: A plan of care that outlines key activities within specified times.
The pathway follows the patients’ journey of care.
Patient journey: The pathway through the health services taken by the person who is
receiving treatment, and as viewed by that person.
Peer review: The process by which manuscripts submitted to health, biomedical, and
other scientifically oriented journals and other publications are evaluated by experts in
appropriate fields (usually anonymous to the authors) to determine if the manuscripts are
of adequate quality for publication.
Personal protective equipment (PPE): Items as gloves, gowns, medical masks, or eye
protection (such as a face shield, goggle, or visor).
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Point prevalence: The ratio of the total number of cases of an event in a population at a
particular point in time compared with the total population at the same point in time.
Policy: The highest level statement of intent and objectives within an organisation. A policy
can also be a required process or procedure within an organisation.
Polymerase chain reaction (PCR): A laboratory method for detecting the genetic
material of an infectious disease agent in specimens from patients. This type of testing has
become an essential tool for detecting infectious disease agents.
Population register: A data collection system in which characteristics of all or part of a
population are recorded over time.
Positive predictive value: Or precision rate, or post-test probability of disease, is the
proportion of patients with positive test results who are correctly diagnosed as positive.
It is the most important measure of a diagnostic method as it reflects the probability that
a positive test reflects the underlying condition being tested for. Its value does however
depend on the prevalence of the disease, which may vary.
Post decolonisation test: MRSA screening for decolonisation should take place at least
2 days after the cessation of the decolonisation treatment. This requires 3 sets of nasal
swabs taken with at least two days elapsing between each sample being taken.
Pre-admission clinic: Clinic attended by patients prior to admission where they are
screened for MRSA. This will include pre-admission clinics and outpatient clinics.
Pre-admission screening: This will be undertaken before patients are admitted.
Pre-emptive isolation: Where patients are known to have been MRSA positive previously
and are isolated on admission.
The swab will be taken from left and right nostrils using a single nasal swab. The results
will be communicated to the patient before they are admitted. When patients are found to
be colonised, local decolonisation protocols will be undertaken as far as possible before
admission.When patients are admitted having a positive test they will automatically isolated
where appropriate.
Probability distribution: Portrays the relative likelihood that a range of values is the
true value of a treatment effect (or other outcome or result). This distribution may follow
the form of a particular function, e.g., a normal, chi square, binomial, or Poisson distribution.
An estimate of the most likely true value of the treatment effect is the value at the highest
point of the distribution. The area under the curve between any two points along the
range gives the probability that the true value of the treatment effect lies between those
two points. Thus, a probability distribution can be used to determine an interval that has a
designated probability (e.g. 95%) of including the true value of the treatment effect.
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Prospective study:
1. In evaluations of the effects of healthcare interventions, a study in which people
are divided into groups that are exposed or not exposed to the intervention(s)
of interest before the outcomes have occurred. Randomised controlled trials are
always prospective studies and case control studies never are. Concurrent cohort
studies are prospective studies, whereas historical cohort studies are not (see
cohort study), although in epidemiology a prospective study is sometimes used as
a synonym for cohort study.
2. A study in which the investigators plan and manage the intervention of interest in
selected groups of patients.As such, investigators do not know what the outcomes
will be when they undertake the study.
Protocol: The plan or set of steps to be followed in a study. A protocol for a systematic
review should describe the rationale for the review; the objectives; and the methods that
will be used to locate, select and critically appraise studies, and to collect and analyse data
from the included studies.
Quality assurance (QA): Activities intended to ensure that the best available knowledge
concerning the use of health care to improve health outcomes is properly implemented.
This involves the implementation of health care standards, including quality assessment
and activities to correct, reduce variations in, or otherwise improve health care practices
relative to these standards.
Randomised controlled trials (RCT): An experiment of two or more interventions
in which eligible people are allocated to an intervention by randomization. The use of
randomisation then permits the valid use of a variety of statistical methods to compare
outcomes of the interventions.
Retrospective study: A study in which investigators select groups of patients that have
already been treated and analyze data from the events experienced by these patients.
Retrospective studies are subject to selection bias because investigators can select groups of
patients with known outcomes or exposures or that are otherwise not truly representative
of the broader population of interest. Case control studies are always retrospective, cohort
studies sometimes are, randomized controlled trials never are.
Review: A review article in the medical literature which summarises a number of different
studies and may draw conclusions about a particular intervention. Review articles are often
not systematic. Review articles are also sometimes called overviews.
Risk: The risk is the ratio of people with an event in a group to the total in the group.
Risk assessment: The qualitative or quantitative estimation of the likelihood of adverse
effects that may result from exposure to specified health hazards or from the absence of
beneficial influences.
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Risk factor: An aspect of a person’s condition, lifestyle or environment that increases the
probability of occurrence of a disease. For example, cigarette smoking is a risk factor for
lung cancer.
Risk management: A systematic approach to the management of risk, staff and patient/
client/user safety, to reducing loss of life, financial loss, loss of staff availability, loss of
availability of buildings or equipment, or loss of reputation. Risk management involves
identifying, assessing, controlling, monitoring, reviewing and auditing risk.
Screening: A public health service in which members of a defined population, who do not
necessarily perceive they are at risk of a disease or its complications, are asked a question
or offered a test, to identify those individuals who are more likely to be helped than
harmed by further tests or treatment.
Selection: The non-random survival and reproduction of an organism which alters the
frequency of occurrence of a particular gene and therefore trait in that organism.
Sensitivity: The ability of a test to detect a disease when it is present.
Sensitivity analysis: A means to determine the robustness of a mathematical model or
analysis (such as a cost-effectiveness analysis or decision analysis) that tests a plausible
range of estimates of key independent variables (e.g. costs, outcomes, probabilities of
events) to determine if such variations make meaningful changes the results of the analysis.
Sensitivity analysis also can be performed for other types of study; e.g. clinical trials analysis
(to see if inclusion/exclusion of certain data changes results) and meta-analysis (to see if
inclusion/exclusion of certain studies changes results).
Separated: Patients who have the same MRSA status i.e. are:
a.

known to be MRSA colonisation positive due to admission test result

b. known to be MRSA colonisation positive due to pre-assessment clinic test result
c. known to be MRSA infection positive as a result of a laboratory confirmed
infection
d. known to be MRSA positive from a previous MRSA positive result (pre-emptive
isolation)
Are housed within the same room as patients who are not MRSA positive but are separated
by at least three feet from any adjacent persons by use of: cubicles or use of closed bed
curtains. This is considered to be a step down from full cohorting. These patients do not
have separate nursing staff.
Specificity: The ability of a test to indicate non-disease when no disease is present.
Standard operating procedure: Detailed, written instructions to achieve uniformity of
the performance of a specific function.
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Standard precautions: A group of infection prevention practices that apply to all patients,
regardless of suspected or confirmed diagnosis or presumed infection status. Standard
Precautions are a combination and expansion of Universal Precautions and Body Substance
Isolation. Standard Precautions are based on the principle that all blood, body fluids,
secretions, excretions (except sweat), non-intact skin, and mucous membranes may contain
transmissible infectious agents. Standard Precautions include hand hygiene, and depending
on the anticipated exposure, the use of gloves, gown, mask, eye protection, or face shield.
Also, equipment or items in the patient environment likely to have been contaminated with
infectious fluids must be handled in a manner to prevent transmission of infectious agents
(e.g. wear gloves for handling, contain heavily soiled equipment, and properly clean and
disinfect or sterilize reusable equipment before use on another patient).
Stochastic model: A model or equation that incorporates a random variable.
Summative evaluation: A review designed to judge the effectiveness of an activity in
terms of its outcomes and impact.The focus may be on measuring outcomes and quantifying
costs and benefits. It is often carried out at the end of a process.
Surveillance: The ongoing, systematic collection, analysis and interpretation of health data
essential to the planning, implementation, and evaluation of public health practice, closely
integrated with the timely dissemination of these data to those who need to know.
Systematic review: A review of a clearly formulated question that uses systematic and
explicit methods to identify, select, and critically appraise relevant research, and to collect
and analyse data from the studies that are included in the review.
Turnaround time: The time interval between taking the nasal swab until the result is
reported on the laboratory system for action by the ward.
Universal screening: Every eligible patient admitted to the hospital in question is
screened either before admission or on admission.
Uptake: Of a screening programme is the proportion of the population invited for
screening (in the case of MRSA screening, meeting the inclusion criteria and being offered
screening) for whom a test result is recorded.
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Appendix 1: Pathfinder Project Teams
HPS Programme board
Name
Tim Davison
Jacqui Reilly
Sally Stewart
Samantha Fleming
Joanna Ridley
Calida Stock
Alistair Leanord
Anne Eastaway
Barbara West
Callum Percy
Carol Fraser
Cathleen Holmes
Chris Robertson
Craig Williams
Derek Noonan
Giles Edwards
Gwen Allardice
Heidi May
Jeremy Richardson
Karen Ritchie
Maggie McCowan
Margaret Tannahill
Martin Donaghy
Mary Hanson
Mary Morgan
Paul Kingsmore
Peter Christie
Peter Craig
Robin Creelman
Sandra Mcnamee
Syed Ahmed
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Title
Chair – Chief Executive
Programme Director
Programme Manager
Project Manager
Administrator
Administrator
Consultant Microbiologist
Consultant Microbiologist
Medical Secretary of the GP Subcommittee and LMC
HAI Lead
Nurse Advisor for HAI and the Government
Bed Manager
Professor of Statistics
Infection Control Doctor
Procurement Manager
Deputy Director MRSA Reference Laboratory
Bio Statistician
Director of Nursing
Clinical Director
Lead Health Service Researcher
Senior Manager Infection Control
Lead Nurse Consultant Infection Control
Medical Director
Consultant Medical Microbiologist
New Director
Director - HFS
Senior Medical Officer
Chief Scientist Officer
Chair of the Public Involvement Communication Team
Senior IC Nurse
Consultant in Public Health Medicine
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HPS Programme Team
Name
Dr Jacqui Reilly
Sally Stewart
Samantha Fleming
Ann Smith
Andy Moyes
Calida Stock
Joanne Ridley
Praveena Oliphant

Title
Programme Director
Programme Manager
Project Manager
Nurse Epidemiologist
Data Manager
Programme Support Officer
Administrator
Interim Project Manager

HPS Technical and pathfinder Group
Name
Technical Group
Jacqui Reilly
Sally Stewart
Samantha Fleming
Joanne Ridley
Calida Stock
Gwen Allardice
Gillian Stevenson
Karen Ritchie
Martin Kiernan
Fiona MacKenzie
Ian Gould
Robert Wilson
Robert Grey
Denise Wilson
Mary Nolan
Olga Greenan
Carol Fraser
Robin Creelman

Title

Programme Director
Programme Manager
Project Manager
Administrator
Administrator
Bio Statistician
Healthcare Associated Infection Nurse
Lead Health Service Researcher
Consultant Nurse
Clinical Scientist, Scientific Project Manager
Consultant Microbiologist
Infection Control Nurse/Acting Infection Control Manager
Infection Control Manager
Acting Infection Control Manager
Project Manager – Western Isles
Biomedical Scientist SMF Representative
Nurse Advisor for HAI and the Government
Chair of the Public Involvement Communication Team
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Optional Technical Group
Nick Pace
Lead Clinician in Anaesthesia & Clinical Director SASM
Ian Bradbury
Senior Statistician
James Frances McCann
Reader in Theoretical Physics
Gopal Rao
Consultant Microbiologist and Lead Clinician for Infection Control
Project Manager – NHS 24
Liz Stracham
Margaret Brown
Project leader – HAI
Julie Wilson
Health Protection Scientist
Shona Cairns
HAI Survey Epidemiologist
Fiona Murdoch
Epidemiologist
Gillian Hawkins
Specialist Registrar in Public Health
Eva van Velzen
EPIET Fellow HPS
Pathfinder Group
Jacqui Reilly
Sally Stewart
Samantha Fleming
Calida Stock
Fiona Murdoch
Carol Fraser
Peter Christie
Robert Gray
Robert Wilson
Robert Masterton
Barbara Gemmell
Ian Gould
Fiona MacKenzie
Pamela Harrison
John S. McKinnon
Craig Williams
Denise Wilson
Mary Nolan

Head of Group
Programme Manager
Project Manager
Administrator
Epidemiologist
Nurse Advisor for HAI and the Government
Senior Medical Officer SGHD
Infection Control Manager
Infection Control Nurse/Acting Infection Control Manager
Executive Medical Director
Project Manager – Ayrshire and Arran
Consultant Microbiologist
Clinical Scientist, Scientific Project Manager
Project Manager – Grampian
Infection Control Manager
Infection Control Doctor
Acting Infection Control Manager
New Project Manager – Western Isles

Optional Pathfinder Members
Louise Kelly
Communications Officer – HPS
Madhuri Thakur
Patient Focus & Public Involvement Officer
Laura Gray
Communication Officer – Grampian
May Smith
Communications Manager – Ayrshire and Arran
Maggie Fraser
Communications Manager – Western Isles
Marion Mackay
Scottish Governments Communications Representative
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Ayrshire and Arran pathfinder Project team
Name
Robert Masterton
Robert Gray
Bob Wilson
Babs Gemmell
Sharon Leitch
Lesley MacGregor
Gillian McMurtrie
Louise Ritchie
Claire Douglas
Jane Campbell
Ross Loughran
Jennifer Main
Catherine McCreadie
Gordon Downie
Brian Wilson
Iain Stables

Title
Executive Medical Director & Consultant Microbiologist
Infection Control Manager (now left NHSAA Jan 2009)
Lead Specialist Nurse Advisor in Infection Control
Project Manager
Project Nurse
Project Nurse
Project Nurse
Project Nurse
Site Co-ordinator
Site Co-ordinator
Site Co-ordinator
Site Co-ordinator
Site Co-ordinator
Consultant Microbiologist
Senior Chief Biomedical Scientist
Senior Development Specialist
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Grampian pathfinder Project team
Name

Title

Reference Group
Roelf S Dijkhuizen
Ken McLay
Alasdair Chisholm
John McKinnon
Pamela Harrison
Sue Harrison
Leighanne Bruce
Tom Reid
Ian Gould
Fiona M MacKenzie
George King
Robert Nichol
Gillian Campbell
Helen Howie
Julie Fletcher
Laura Gray
Derek Morgan
Christine Leith
Noelle Boddie
Nicki Nesbitt
Fiona C MacKenzie
Kate Livock
Susan Davidson
Heather Kelman
Michal Szygula
Sandy MacKenzie
Madhuri Thakur
Peter McDonald
Tim McAdam

Medical Director and Responsible Executive board Member
Medical Lead
General Manager
Infection Control Manager
Project Manager (Operational)
Team Leader
Infection Control Nurse
Consultant Microbiologist
Consultant Microbiologist and Clinical Lead
Clinical Scientist and Scientific Project Manager
Laboratories Unit Operational Manager
Biomedical Scientist
Finance Manager
Consultant in Public Health Medicine
Assistant General Manager
Director of Corporate Communications
Estates Manager
Unit Operational Manager
Unit Nurse Manager
Nurse Manager
Lead Nurse
Unit Operational Manager
Antibiotic Pharmacist
General Manager
Consultant Physician
Consultant Physician
Communications Officer
Project Manager
General Surgeon

Steering Group
Roelf S Dijkhuizen
Alan Gall
Alasdair Chisholm
Ian Gould
Fiona M MacKenzie
John McKinnon
Pamela Harrison
Sue Harrison
Madhuri Thakur

Medical Director and Responsible Executive board Member
Director of Finance
General Manager
Consultant Microbiologist and Clinical Lead
Clinical Scientist and Scientific Project Manager
Infection Control Manager
Project Manager (Operational)
Team Leader
Communications Officer
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MRSA Screening Project Team
Project Manager
Pamela Harrison
Team Leader
Sue Harrison
Karyn Devalle
Project Secretary/PA
Lisa Kernaghan
Senior Staff Nurse
Julie Moir
Senior Staff Nurse
Lynsey Sievwright
Senior Staff Nurse
Iris Pirie
Senior Staff Nurse
Anne Smith
Senior Staff Nurse
Michelle Christie
Senior Staff Nurse
Emma Black
Senior Staff Nurse
Deepson Shyangdan
Data Collector
Data Collector
Alena Vasianovich
Anna Shankley
Data Collector
Hanne Bruhn
Data Collector
Data Collector
Abimbola Barango
Data Collector
Jyuthica Pendharkar
Borys Cornjo
Data Collector
Sujan Deb
Data Collector
Jade Ross
Screening Technician
Heather O’Hara
Screening Technician
Laura Duncan
Screening Technician
Fleur Tarling
Screening Technician
Nadia Ladha
Screening Technician
Vicky Harrison
Screening Technician
Jayne Wotherspoon
Screening Technician
Aysha Khalid
Screening Technician
Abimbola Ayroinde
Screening Technician
Bhindu Ravi
Screening Technician
Shona McBain
Screening Technician
Kathryn MacIntosh
Health Intelligence Officer
David Stuart
Biomedical Scientist and Data Manager
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Western Isles pathfinder Project team
Name
Gordon Jamieson
Denise Wilson
Craig Williams
Christina Macaskill
Chris Anne Campbell
Mary Nolan
Kathy Turner
Alison Benson
Nduri Abah
Kirsty MacDonald
Sinclair Currie
Shona MacIver
Anne MacLeod
Marion Mitchell
Catherine MacDonald (Uist)
Josie Morrison (Start date 19/01/09)
Sheila Scott
Ian Gilbert
Ian Pritchard

Title
Chief Executive
Acting Infection Control Manager
Consultant Microbiologist
Infection Control Nurse
Western Isles Hospital Manager
MRSA Project Manager
MRSA Tracker
Biomedical Scientist
Medical Laboratory Assistant

Ward General Assistants
Director of Public Health
Laboratory Manager
Microbiology Laboratory Manager

We would like to gratefully acknowledge the assistance of Julie Yates, Consultant in Public
Health, (who has now moved on from NHS Western Isles) for her involvement in initiating the
project.

Staff Patient Acceptability Project Team. Glasgow Caledonian University
Name
Kay Currie
Christina Knussen
Lesley Price
Margaret Brown
John Smith
To be appointed
To be appointed

Title
Head of Division, Principal Investigator
Reader in Psychology
Nurse Researcher
Nurse Researcher
Web site developer
Support Researchers
Project administrator

Proposal Advisory Team
Debbie Tolson
Tracey Howe
Cynthia McVey
Jo Booth

Head of Research, School of Nursing, Midwifery and Community Health, GCU
Director of HealthQWest Research Consortium, GCU
Head of Division of Psychology, GCU
Senior Research Fellow in Nursing, GCU
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Appendix 2: Pathfinder Boards Feedback
NHS Ayrshire and Arran
1. Can you provide a summary of the demographics of the population your
health board serves?
There are 2 main acute, mixed specialty hospitals serving a population of 367,020.This total
is split between 3 local authority areas namely: East Ayrshire (119,570), North Ayrshire
(135,760) and South Ayrshire (111,690).
Within Ayr Hospital there are 350 beds in 15 wards of which 77 are en-suite single rooms
and houses general medicine, general surgery, ITU, urology, vascular, orthopaedic surgery,
oncology and ophthalmology patients. Within Crosshouse Hospital, there are 590 beds in
30 wards of which 161 en-suite single rooms and houses general medicine, renal medicine,
dermatology, infectious diseases unit, general surgery, ITU, ENT, oncology, orthopaedics
and paediatrics.

2. What was the practice in the Pathfinder site before the implementation of
the Pathfinder MRSA Screening project?
High Risk (Intensive Care Units, High Dependency Unit, Orthopaedic wards, Vascular
ward, Oncology/Haematology Units, Renal Unit, Neonatal Unit).
− Selective admission screening was undertaken to facilitate early identification of
positive patients.
− In all high risk areas full screening took place as soon as possible for the following
admissions: inter-hospital transfers, hospital re-admissions (especially those with a
history of hospital admission in the preceding 12 months), nursing home residents,
and patients known to have been previously positive for MRSA.
− In the renal dialysis unit a nasal screen only was acceptable.
− Where the patient attended a pre-operative assessment clinic screening took
place at the clinic prior to admission. Screening was repeated on admission.
− In addition some high risk units, on the advice of the Infection Control Team,
undertook full screening of all admissions.
− Routine full screening of all in-patients may also be undertaken at a predetermined
frequency either continuously or for set period of time following discussion with
the Infection Control Team.
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− Where additional full screening of whole wards was required this will be coordinated by the Infection Control Team.
− When patients are first identified with MRSA a Clinical Alert sticker is shown
on the outside of their notes and a yellow MRSA sticker attached to the Clinical
Alert sheet on the inside of the notes. This is the responsibility of nursing staff.
Where the notes are no longer on the ward the Infection Control Team should
be informed.
Moderate risk (General surgery, Urology, Dermatology, Gynaecology, Ophthalmology,
Obstetrics)
− Selective admission screening undertaken to facilitate early identification of
positive patients.
− In all medium risk areas nasal screening should take place as soon as possible for
the following admissions: inter-hospital transfers, hospital re-admissions (especially
those with a history of hospital admission in the preceding 12 months), nursing
& care home residents. In addition a full screen should be obtained from patients
known to have been previously positive for MRSA
− Where the patient attends a pre-operative assessment clinic then screening
should take place at the clinic prior to admission. Screening should be repeated
on admission.
− Where additional full screening of whole wards is required this will be co-ordinated
by the Infection Control Team.
− When patients are first identified with MRSA, a Clinical Alert sticker is shown on the
outside of their notes and a yellow MRSA sticker attached to the Clinical Alert sheet
on the inside of the notes. This is the responsibility of nursing staff. Where the notes
are no longer on the ward the Infection Control Team should be informed.
Low risk (General Medicine,Acute Care of the Elderly, Paediatrics, GP Units in Community
Hospitals)
− Selective admission screening undertaken to facilitate early identification of
positive patients.
− In all low risk areas nasal screening should take place as soon as possible for the
following admissions: inter-hospital transfers, hospital re-admissions (especially
those with a history of hospital admission in the preceding 12 months), nursing &
care home residents.
− In addition a full screen should be obtained from patients known to have been
previously positive for MRSA.
− Where the patient attends a pre-operative assessment clinic then screening
should take place at the clinic prior to admission. Screening should be repeated
on admission.
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− Where additional full screening of whole wards is required this will be co-ordinated
by the Infection Control Team.
− When patients are first identified with MRSA a Clinical Alert sticker is shown
on the outside of their notes and a yellow MRSA sticker attached to the Clinical
Alert sheet on the inside of the notes. This is the responsibility of nursing staff.
Where the notes are no longer on the ward the Infection Control Team should
be informed.
Sites for full Screens to be taken
Left and right nostrils (use same swab for both nostrils); Throat; Perineum; Any skin lesion,
including wounds, psoriasis, etc (if present); CSU (if patient has a urinary catheter); Sputum
(if expectorating); Invasive device insertions sites, e.g. vascular devices, PEG tubes (if
present); Umbilicus in neonates.
Method used taking swabs
Use Dry Sterile Swabs (Blue Topped Swabs); Ensure swabs are correctly identified; Dip the
swab into sterile normal saline before swabbing the area; When doing the nostrils place
moist swab firmly against surface of the anterior nares and rotate the swab at least 5 times
in each nostril, maintaining firm contact with the mucosal surface – use the same swab
for both nostrils; When swabbing skin areas use reasonable friction; Complete a multiple
request form and request “MRSA screen”; All MRSA screening samples from individual
patients can be put on one multiple form.

3. What proportion of patients attends pre-admission screening at the start of
the project?
From December 2007-December 2008 there were 58110 elective and emergency
admissions to the main acute hospitals at Crosshouse and Ayr. The split by admission type
on both sites were:
Appendix 2 - Table 1: Ayrshire and Arran emergency and electives
admissions 2007 - 2008
Emergencies

Electives

Ayr

17,740

5,348

Crosshouse

27,366

7,656

Total

45,106

13,004

Of the total electives, there are around 85% (11053) patients going through pre-op
assessment. All specialties provided on both sites were not all routinely screened before
the initiation of the project. There are circa 1,000 patients going through the pre-op
assessment units per month.
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4. How much additional resource is required to implement MRSA screening of
all acute in-patients?
Recruitment to Project Team and additional Laboratory Staff
− 1x Project Manager
− 4 x Project Nurses
− 5 x Site Co-ordinators
− 3 x Bio Medical Scientists (BMS)s
− 9 x MLAs
There was also a need for locum cover due to the national shortage of BMS staff.
Data Collection
− There was a need for a Senior Health Intelligence Officer to develop a comprehensive
database which provided daily downloads of admission lists for both Ayr and
Crosshouse Hospitals for elective/emergency/day surgery/endoscopy. The initial
work to extract relevant data from the various hospital systems to develop this
was extensive but extremely worthwhile to assist with the initial start up of the
programme to collect accurate data in order to complete the forms.
− There was a need for additional licences to be bought to allow the project team
access to the relevant laboratory information systems (LIMS) to check results in
order to complete key fields in the form.
Implementation
This was managed within the current team structure to allow the start of the programme
with the timeline and to conduct relevant engagement of the requirements and processes
of the work to be completed. This was also onerous for the project team and management
involved together with the time constraints which provided additional pressure and stress
on staff. There was no piloting or testing of the forms undertaken which again was due
to the time constraints. This would undoubtedly have been a worthwhile exercise at the
onset given the number of queries identified when dealing with real-time issues at the
frontline.
Within pre-op assessment the staff kindly agreed to initiate the forms for all their patients
screened. This has been done as a good will gesture which will require some consideration
around sustainability for long term if this is rolled out across Scotland.
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5. What is the increase in projected supply of products needed to implement
screening?
The initial proposals were based on a prevalence rate of 7% whereby the work that has
taken place locally has been varying between 3-5% over the previous months. Prior to
the start of the programme, there was a varying prevalence rate of 1-2% known from the
patients who attended pre-op assessment.
Pharmacy have provided indicative figures from October to December 2007 (422 packs)
and October to December 2008 (980 packs) for the eradication packs which has shown a
43% increase. This had been increasing before the initiation of the pathfinder programme
because there had been an increase in screening of inter-hospital transfers as a result of
wards receiving monthly feedback on MRSA acquisition.

6. What organisational structures have been established in the Pathfinder site
for the purpose of implementation?
How do you see this structure changing as the screening programme develops? A Project
Team has been put in place to manage and co-ordinate the work required to achieve the
aims and objectives against the screening programme. This team consists of:
− 1 x Executive Lead
− 1 x Infection Control Manager
− 1 x Lead Infection Control Nurse Specialist Advisor
− 1 x Project Manager
− 4 x Project Nurses
− 5 x Site Co-ordinators
In terms of the structure changing it will depend on the continued requirements of HPS.
The current structure has already been stretched in order to maintain the throughput of
work to provide the level of data required together with the management of colonised
patients as part of their patient pathway. If this work is to continue there is a need to
maintain the same level of input or if anything an increase in supporting staff. Within the
laboratory area, there has been a national shortage of BMS and MLA staff to support
their work which has resulted in the use of locums to enable the increased screens to be
processed within the timelines set against the turn-around time.
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7. What are the training requirements for staff as a result of MRSA screening?
This would include screening staff and general staff.
Project Team
Requirement to be competent in use of hospital and laboratory results reporting systems
to enable the accurate completion of the forms. Databases developed locally to extract
patient admission information which enables them to establish daily admissions, patient
details, ward and site etc. Training to use the required forms provided by HPS together
with user involvement and input in relation to the electronic database currently being
developed.
Screening staff
− The staff involved in the screening of the patients did not require further assistance
in technique being used as the staff are extremely competent in swabbing the
patients.
− There was, however a need to reaffirm the work of the programme in the
requirements and importance of accurate collation of information by the key
teams. Visibility and awareness raising has been a constant need for staff involved
in the gathering of data.
− The staff within pre-op assessment were required to undertake training in how
to initiate the forms.

8. What are the technological needs for the project? Did you require any new
equipment?
− Additional PCs were required
− Tablet PCs were provided by HPS
− Printers
− Pagers for all staff
− LIMs system licences
− Autocard scanner
− Vitek analyser

9. What equipment is required for the Pathfinder? This would be additional
equipment e.g. fridges, incubators etc which are already used in the board
but numbers have increased.
As well as the above, within laboratories there was a need for additional bar code scanners,
PCs, fridges, incubators and workplace alterations to include additional benching.
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10. What are the reasons why all in-patient admissions are not screened?
Ward level and day surgery staff not all appropriately trained to undertake swabs and
therefore not being done. This is a training issue and this is constantly being reviewed and
highlighted, however there is a need to consider training system wide.
− Short stay patients
− Admitted and discharged over a weekend – i.e.TAT of patient journey not sufficient
to obtain swab
− Staffing issues and pressures at ward level
− Critically ill patients
− Severity of patient injuries not allowing swabs to be taken in required site i.e.
Road Traffic Accident (RTA) resulting in a facial injury and swab can not be taken
from the nose area etc.

11. Was the procurement process involved in preparing for MRSA Screening
any different from normal procurement, were there any issues particular to
the screening project?
There were no major issues flagged up in terms of the procurement process in additional
or increased orders being placed. This may however become an issue if all boards in
Scotland are increasing their order of supplies i.e. chromogenic agar plates etc, but this has
not been a problem in NHSAA.

12. What data collection processes are needed for monitoring MRSA
screening from your experience?
There needs to be a dedicated data support team which is solely responsible for the
administration, initiation and organisation of the data forms in tracking of patients through
the system to be able to competently complete the monitoring of each patient and the
outcome. The volume of data collected and the format in which it is required by HPS was
imperative to have this dedicated team which after several months highlighted the need
for another site co-ordinator to support the current 4 in place to tackle the throughput of
paperwork associated with each admission and follow up.
The project nurses also play a crucial role in the completion of the data forms particularly
in tracking known positive patients ensuring treatment administered, determining isolation/
cohort in relevant areas etc. Their level of dedicated expertise and clinical knowledge to
deal with this group of patients is essential for the success of the project.
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13. Describe how you provide treatment to patients who are found positive
pre-admission
Following pre-operative screening at a pre-admission clinic where the patient is found
to be colonised, a process was set up to provide the patient with their decolonisation
treatment. The project nurses would then make contact with the patient to advise them
of the result and discuss with them the protocol for eradication to seek their consent to
treatment. Only once consent is provided, the next phase of the process is explained to
the patient in how to use the products that will be provided.
The Project Team based at Ayr Hospital complete a pre-printed prescription prepared by
the pharmacy department (signed by a relevant authorised signatory) obtain eradication
pack of mupirocin nasal ointment (4g tube) and antiseptic wash (200ml bottle). This is
then sent to the patients home via recorded delivery through Royal Mail and the patient
is then telephoned the next day to ensure that they have received it and to check they are
comfortable with what is required of them in terms of use. If not, then the project nurses
again talk them through the instructions. The patient also has the contact details of the
project nurse should they wish to make further contact with them.
This process was only a short term measure and pharmacy are currently looking at long
term solutions in developing a sustainable PGD should the programme be rolled out
throughout Scotland.

14. Describe how patients are followed up for screening post decolonisation
before they are admitted.
The decolonisation pack is provided to the patient and contact is made with the patient
on the fifth day following treatment. The patient is advised that their district nurse will
take a further swab for testing to see if the treatment has been successful in eradicating
their MRSA. The patient either chooses to telephone their district nurse themselves or
the project nurses do this on their behalf (more so for elderly patients and this is gauged
for relevance of patient).
Following the swab being taken, the project nurses after 48 hours then checks results and
if the patient is still positive then another pack is sent to the patient following the same
procedure as above until a negative result is obtained prior to admission. If the patient
remains positive, it is at the discretion of the operating surgeon to decide whether they
wish to continue with elective surgery.
If patient is negative, no further action and patient pathway continues as planned.
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15. If a patient has begun decolonisation therapy and is discharge before
they complete their therapy – do you provide them with the treatment on
discharge?
No – this is not local policy and this has remained the same.

a) Do they have any additional support?
Not applicable as above.

b) Do you follow up to see if they are decolonised? (In any cases?)
Not applicable as above.

16. What is the process for patient management when the patient is
discharged without a result which is subsequently positive?
Not applicable as above. All positive patients will be notified to their respective GP practice
via the patient discharge letters and this is also particularly important for patients being
discharged to nursing home

17. Are there any unintended consequences/impacts of introducing MRSA
screening of patients?
All patients are treated equally and fairly throughout the organisation and no patients
are disadvantaged in their treatment or services provided. Ad hoc services provided i.e.
Patientline (access to televisions at each bed) are not provided free of charge for any
patient and this cost lies with the patient themselves which has not posed as an issue
locally.

18. Are you able to comment on any possible impact upon cancellation/
delayed rates for surgical procedures and scheduled admissions screening
may have had?
The main issue lies with the patient feeling extremely distressed due to the cancellation or
delay to their procedure. This can be an anxious time for the patient preparing for their
surgery together with dealing with knowing they are MRSA positive.
The delay and cancellation also more importantly has a knock-on effect on achieving the
national waiting time targets. The knock-on effect in achieving the targets again increases
pressure on the system and staff particularly to achieve the national requirement.
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NHS Grampian
1. Can you provide a summary of the demographics of the population your
health board serves?
Appendix 2 - Table 2: Mid-year population estimates for the Grampian region for
2007 were as follows:
Area

Population (2007)

Grampian

533,978

Aberdeen

207,827
Aberdeen Royal Infirmary

Teaching Hospital
893 Beds
193 single rooms (27 en suite)
47,543 in-patient admissions in 2007
Woodend Hospital, Aberdeen
Orthopaedic beds only
90 Beds
15 single rooms (12 en suite)
4,210 in-patient admissions in 2007
(4064 elective / 146 emergency admissions)
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Aberdeen Royal Infirmary
Aberdeen Royal Infirmary is the largest hospital within NHS Grampian. It is situated on a
self-contained, 125+ acre site at Foresterhill, to the north west of the city centre. It is the
main acute teaching hospital in Grampian and provides a complete range of medical and
clinical specialties, with the exception of heart and liver transplants. Its close links with the
University of Aberdeen have made it a centre of pioneering medical research in a number
of fields.
Appendix 2 - Table 3: Aberdeen Royal Infirmary clinics and services
Accident and Emergency

GUM (Genito-Urinary Medicine)

AMAU (Acute Medical Assessment Unit)

Infectious Diseases

Ambulatory Care

Neurology

Anaesthetics, ITU and Hyperbaric Medicine

Neurosurgery

ANCHOR

Ophthalmology

Cardiology

Maxillofacial

Cardiothoracic

Orthodontics

Clinical Pharmacology

Plastic and Reconstructive Surgery

Dermatology

Renal

Diabetes

Respiratory

Endocrinology

Rheumatology

ENT (Ear, Nose and Throat)

Stroke

Gastroenterology

Urology

General Surgery

Vascular Surgery

Woodend Hospital
Today Woodend caters for care of the elderly, orthopaedics, mobility and rehabilitation
service (MARS), wheelchair services and much more.
The department of orthopaedics has been included in the MRSA Screening Project as it
is the single largest surgical specialty in NHS Grampian and the only surgical specialty out
with Aberdeen Royal Infirmary.
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2. What was the practice in the Pathfinder site before the implementation of
the Pathfinder MRSA Screening project?
MRSA admission screening has been carried out in Aberdeen Royal Infirmary to varying
degrees in different parts of the hospital since 2001. It was initiated in the ITU in May 2001
with almost 100% compliance. Patients admitted to the Acute Medical Assessment Unit
(AMAU) have been screened since summer 2003 and emergency surgical admissions since
summer 2004. Compliance in the AMAU and surgery has been variable.
Nasal swabs are taken and sent to the laboratory where they are processed on quarter
commercial, Oxoid Brilliance chromogenic MRSA agar plates. Bacterial isolates with a
presumptive identification of MRSA were confirmed by carrying out a “staphylase” test
as well as qualitative and quantitative (where necessary) antibiotic susceptibility testing.
Confirmed MRSA isolates from new patients were then sent on agar slopes to the MRSA
Reference Laboratory in Glasgow for epidemiological typing.
Once a patient had been identified as being colonised with MRSA, the laboratory staff
informed the Infection Control Team which subsequently organised isolation of the patient,
decolonisation therapy, marking of the medical notes, a full follow-up screen, screening of
other patients in the vicinity and appropriate treatment. Nasal carriage was treated with
nasal decolonisation only, throat carriage is treated with nasal and throat decolonisation and
axilla and groin carriage are treated with body decolonisation. Patients who demonstrate
clinical signs of infection were treated with the appropriate antibiotics depending on the
site of infection.
Practice remains largely unchanged and the NHS Grampian MRSA Policy is still followed
except where pre-admission screening takes place. A new patient pathway was developed
for pre-admission screening and is described under question13.

3. What proportion of patients attends pre-admission screening at the start of
the project?
This is a figure that will have to be obtained from our data collection forms for September.
Prior to the pilot, this information was not collected.

170

NHSScotland MRSA Screening Pathfinder Programme - Interim Report

4. How much additional resource is required to implement MRSA screening of
all acute in-patients?
Appendix 2 - Table 4: Grampian additional staff requirements
Screening
Project Manager (Scientific)

0.4 wte

Project Manager (Operational)

1 wte

Screening Team Leader

1 wte

Senior Staff Nurses

10 wte

Biomedical Scientists

2.05 wte

PFPI Officer

1 wte

Clinical Governance Facilitator

0.1 wte

Health Intelligence Officer

0.05 wte

Project Secretary

0.53 wte

Screening Technicians

14.5 wte

Medical Laboratory Assistant

1 wte

Laboratory Administrative Assistant

1 wte

Porter

1 wte

Pharmacy Assistant

0.5 wte

Domestic

1 wte
Data Collection

Data Collection Officers

10 wte

Health Intelligence Officer

0.05 wte

Biomedical Scientist

0.05 wte

Administrative Assistant (temp)

1 wte

5. What is the increase in projected supply of products needed to implement
screening?
Apendix 2 - Table 5: Grampian additional products requirements
Raw reagent costs (recurring)
Waste removal (recurring)
Swabs (2 x 80,000) (recurring)
Additional PPE equipment
Costs associated with patient decolonisation treatment
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6. What organisational structures have been established in the Pathfinder site
for the purpose of implementation?
a) How do you see this structure changing as the screening programme
develops?
During the project phase of the programme we do not see this changing significantly. The
Steering Group are meeting in February to discuss an exit strategy from the project phase
and consider options for continuation of admission screening after 31 August.

7. What are the training requirements for staff as a result of MRSA screening?
This would include screening staff and general staff.
Screening Technicians (one full week training course)
• Induction – Health and Safety (H&S) etc. e.g. fire safety
• Dining rooms
• Smoking policy
• Introduction/background to programme
• What is MRSA?
• SICP
• Hand washing
• Swab technique – nasal and full
• Dress code and Identification
• Autovalet
• Patient identification – CHI
• Patient Administration System (PAS)
• Chits and drop off points
• Cleaning and storage of trolleys
• Supplies
• Use of bleeps and telephones
• Clinical waste
• Orientation to ward area
• Rotas
• Patient information
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Nursing Staff (7 days in total)
• LABS
• Patient Administration System (PAS)
• HPS Data Collection
• Documentation
• Introduction/background to programme
• SICP Refresher
• Cleanliness Champions
• Stores ordering
• Off duty rota
Data Collection Officers (3 days in total)
• Patient Administration System (PAS)
• LABS
• Reflections
• HPS Data Collection Training
• Dining rooms
• Smoking policy
• Introduction/background to programme
• What is MRSA?
• Patient identification – CHI
• Supplies
• Use of bleeps and telephones
8. What are the technological needs for the project? Did you require any new
equipment (please include training for this above, e.g. VITEK machine).
In order to provide a screening service, the microbiology lab requires:
No new laboratory technology was required. A patient address label printer that is linked
to the patient administration system was required, along with IT equipment for screening
and project staff.
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9. What equipment is required for the Pathfinder?
Apendix 2 - Table 6: Grampian additional equipment requirements
2 x incubators (non recurring)
1 x Foster fridge + 1 x Foster freezer (non recurring)
Trolleys for screening technicians

Bleeps / pages for roaming Screening Technicians (x 8)
Refurbishment costs (office conversion to lab space)
Rental of lab space from Aberdeen University

10. What are the reasons why all in-patient admissions are not screened?
There are a number of reasons why patients may be missed:
− Day cases end up staying overnight to recover from surgical procedures that are
towards the end of the afternoon theatre list.
− Emergency medical patients are admitted after 9 pm (when the screening
technicians finish their shift) and are discharged early the next day, before the
screening technician can screen them.
− Wards do not enter their admissions onto the patient administration system until
after they have been discharged. This means that they do not appear on our daily
admission report that comes from Health Intelligence.
− Patients may be logged on PAS as in-patients but are discharged the same day,
before we are able to screen them.
− Wards who take direct admissions do not the screening team that they have
patients who require to be screened.
− Patients may be ‘on pass’ and are therefore not available to be screened.
− Facial trauma or critically ill patients may not be screened immediately.
− Staffing pressures on the ward that mean that they are unable to screen themselves
or to bleep the screening technicians.

11. Was the procurement process involved in preparing for MRSA screening
any different from normal procurement; were there any issues particular to
the screening project?
Normal procurement processes were used and there were no particular issues.
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12. What data collection processes are needed for monitoring MRSA
screening from your experience?
Our long term data collection requirements would probably centre on measuring
compliance with screening and we have found that our present information systems do
not allow us to monitor this with complete confidence. This would require us to continue
to collect demographic, admission, discharge and swabbing data (Sections 1, 2/3, 4 and 8 of
the data collection form). This smaller dataset could be entered into a very much smaller
data collection tool, perhaps just and an Excel spreadsheet, that would allow analysis of
compliance, turnaround times etc.
The whole dataset would be unwieldy to collect on a permanent basis and we would
probably monitor isolation practice and decolonisation therapy provision by smaller scale
clinical audits on a regular basis, perhaps as part of an annual programme of HAI audits.

13. Describe how you provide treatment to patients who are found positive
pre-admission.
Patients who are found positive pre-admission are telephoned with the result and some
initial information and counselling by the screening nurses who also arrange for the patient
to be re-screened (full screen) at that time. The patient usually comes back to ARI but it
can be arranged for a community nurse to visit and take a swab if that is more convenient
for the patient. Depending on the result of the full screen, the consultant microbiologist
signs an appropriate prescription which is sent to the patient along with instructions on
how to obtain the decolonisation therapy from their community pharmacist, free of charge,
and how to apply it. We do not attempt to decolonise the throat prior to admission as
the consultant microbiologist does not have access to the patients full medical (and in
particular drug) history. Only one course of therapy is provided as there is often not
enough time between our pre-admission clinics and actual admission which can be as short
as a week. When the patient is admitted they are considered to be MRSA positive and
isolated/cohorted/separated as facilities allow and the screening/decolonisation regime is
continued as required.

14. Describe how patients are followed up for screening post decolonisation
before they are admitted.
Other than the second screen that determines targeted decolonisation, patients are not
re-screened prior to admission.
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15. If a patient has begun decolonisation therapy and is discharged before
they complete their therapy – do you provide them with the treatment on
discharge?
Yes, they are provided with the remainder of the course.

a) Do they have any additional support?
No further support is provided by the screening team but if the patient required support
with daily living activities they would receive support to continue to decolonise. We are
aware that patients have contacted their GP for advice post-discharge.

b) Do you follow up to see if they are decolonised? (In any cases?)
No, we advise the GP that their patient has been found to be positive and that they may
wish to continue to decolonisation/further screening as per the NHS Grampian MRSA in
the Community Setting Policy.

16. What is the process for patient management when the patient is
discharged without a result which is subsequently positive?
Again, we advise the GP that their patient has been found to be positive and that they may
wish to continue to decolonisation/further screening as per the NHS Grampian MRSA in
the Community Setting Policy.

17. Are there any unintended consequences/impacts of introducing MRSA
screening of patients?
We anticipated that patients would resent having to pay for access to television in single
rooms but are not aware of any actual complaints.
Use of the screening team to carry out ‘contact’ MRSA screens and other ad hoc screens
that are unrelated to admission screening.

18. Are you able to comment on any possible impact upon cancellation/
delayed rates for surgical procedures and scheduled admissions screening
may have had?
We know of only one surgical procedure that was cancelled because the positive result
was received too late to provide appropriate surgical prophylaxis.
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NHS Western Isles
1. Can you provide a summary of the demographics of the population your
health board serves?
The Western Isles is an archipelago of 10 inhabited & many other uninhabited islands off
the North West coast of Scotland. Population 26,502 (2001 Census). 57.8% are aged 1864. Population decline of 9.9% since 1991, the trend being towards an increasing elderly
population, in conjunction with the impact of remoteness and rurality these factors cause
demographic and service delivery problems.
Approx 10,000 people live around Stornoway.The remaining population is scattered across
285 small villages & townships.
Over 75% of the land remains in crofting tenure and while the traditions of the crofting
way of life are still strong, they are of increasingly limited economic value. Crofting tenure
and the necessity of car ownership tend to mask evidence of poverty as measured by
traditional deprivation indices.
Employment - mainly public services, fishing, fish farming, distribution, construction.
Unemployment rate 5.4%, considerably higher than the UK average.
Health Care
− 13 GP Practices
− 3 Hospitals
The Western Isles Hospital, Stornoway, is a Consultant-led rural General Hospital
with approximately 120 beds. Services include: general surgery, gynaecology, maternity,
orthopaedic surgery, renal dialysis, acute medical and paediatric care. Approximately 2000
admissions per annum. Infection Control Team & Laboratory based at the Western Isles
Hospital.
Additional specialist clinics and procedures are also undertaken by visiting clinicians. Tertiary
care is obtained via Service Level Agreements, predominantly with Greater Glasgow and
Highland Health Boards.
Uist & Barra Hospital, Benbecula, is a GP-led community hospital with 8 continuing care
and 23 acute beds. Approximately 400 acute admissions per year.
St Brendan’s, Barra, is a joint Local Authority facility with social care beds and 8 GP-led
beds (not included in the project)
The patient population, being predominantly elderly, is particularly vulnerable to MRSA. In
addition, there is a significant core of patients who move between the various provider
services on a rotating basis.
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2. What was the screening practice in the Pathfinder site before the
implementation of the Pathfinder MRSA Screening project?
Full Screen on admission for patients from:
• Care Units
• Hospices
• Mainland/Local hospitals
• Nursing homes
• Residential homes
• Patients who have been admitted within the last 6 months
• Patients previously identified as MRSA positive
• Patients for hip or other joint arthroplasty surgery
The following patients have a full screen on ward transfer:
• Patients transferred from Low Risk areas to High Risk areas i.e. from Medical Wards
to Surgical/Orthopaedics
• Patients transferred to Erisort Ward Western Isles Hospital, for rehabilitation, from
any location
• Patients transferred from Clisham Ward (long stay elderly care ward) to any acute
setting
Full Screening procedure:
• Screening must be carried out prior to patients showering/bathing
• 1 swab (blue) for both nostrils
• 1 swab (blue) for throat
• 1 swab (blue) for both axillae
• 1 swab (blue) for both groins
3. What proportion of patients attends pre-admission screening at the start of
the project?
We have no planned way of making this calculation: subjective opinion is that most of the
elective surgical in-patients are screened pre-anaesthetically.
Health Information think they may be able to quantify how many patients are treated
in theatre and who stay overnight and that figure could act as a denominator for this
calculation, awaiting further information from WI Health Information.
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4. How much additional resource is required to implement MRSA screening of
all acute in-patients?
Post

WTE

Responsibilities

1WTE

To oversee project. Report to HPS. Line
manages project posts.

MRSA Tracker
Band 3

1WTE

To complete data forms and maintain
quality. Return forms to HPS. Prepare
local reports for project. Manage project
when Project Manager is on leave.

6 x Ward General Assistants
(screeners)

Increased to 7 WTE by
January 2008

Generic workers based on specific wards
(3 month rotation) with a remit for both
MRSA screening and general ward duties.

Specialist Biomedical Scientist

1WTE

Testing and analysing MRSA swabs.
Reporting results through existing
systems.

Medical Laboratory Assistant

1WTE

Clerical and technical duties associated
with the project in microbiology
laboratories.

Tracker support for periods of
extended annual leave of Tracker
(any leave over 2 weeks).

Temporary relief (So
far, employed for 2
weeks, 2 hours per
day)

Cover for Tracker post. Maintaining
local MRSA database, completing project
forms.

May require additional clerical
support post, but are waiting to
see how the electronic tool affects
data collection in practice

Part time - how many
hours required is
unclear at present

General clerical duties. Backup for other
project office posts

Project Manager
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5. What is the increase in projected supply of products needed to implement
screening?
Appendix 2 - Table 8:Western Isles additional product requirements
Estimated laboratory screens (Estimates from Pilot Proposal Document)
Negative cultures

3320

Repeat Positives

212

New Positives

144

Laboratory Consumables (Western Isles Project Proposal Document)
WIH:
12,000 biomerieux chromogenic agar plates
Investigation of 1,800 positives
Biomerieux slidex staph plus
PBP latex agglutination tests
Blood agar plates
ISO sensitivity plate (3,000)
Mupirocin e-test strip
Agar slopes (1800)
U&B:
2400 biomerieux chromogenic agar plates.
Investigation of 360 positives
Biomerieux slidex staph plus
PBP latex agglutination tests
Blood agar plates
ISO sensitivity plate
Mupirocin e-test strip
Agar slopes (1800)
Additional costs for investigation of mixed cultures, postage to reference laboratories and demand on consumables.
NB There will be some additional laboratory costs as Vitek screening was not costed in original Project tender
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6. What organisational structures have been established in the Pathfinder site
for the purpose of implementation?
• Project Manager to oversee project, manage staff, report locally and liaise with HPS.
• MRSA Tracker/Data collator to ensure data forms are completed and quality is
maintained.
• Microbiology Biomedical Scientist and Medical Laboratory Assistant to cope with
additional work in laboratories.
• A team of Ward General Assistants (screeners) - primarily generic workers based on
specific wards (3 month rotation) with a remit for MRSA screening and general ward
duties “to maintain the clinical environment”.
a) How do you see this structure changing as the screening programme
develops?
• Overall, this structure has worked very well and seems to be achieving
the goals of the project in ensuring that the vast majority of patients are
screened for MRSA on admission.
• The Ward General Assistant posts are well received on the wards as they
also support the normal clinical activity of the wards in practical ways.
Creation of an additional Ward General Assistant post from the existing
budget allocation has been agreed to provide better cover for screening on
wards for holidays/days off.
• Early in the project it was recognised that Ward General Assistants required
access to SCI results reporting. This has aided data collection and increased
speed of recently admitted patients’ MRSA status being recognised on the
ward.
• The additional resource implications on the Domestic Services of identifying
more MRSA positive patients was recognised in the remit of the Ward
General Assistants but may yet need some additional resources from the
existing budget allocation.
• An exit strategy will be necessary, particularly in relation to the WGA posts
to ensure continuity of ward services at the conclusion of the pathfinder
pilot.
• The Tracker’s post is onerous and requires complete engagement in order
to deliver the results for HPS in a timely fashion. We have been considering
additional support for this work since the start, but are holding off until we
see how the electronic database impacts on this post in practice.
• Towards the end of the Project we can foresee the need for a wind down
period after the year of data collection which will require retention of key
staff for a further period (approximately 2 months?).
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7. What are the training requirements for staff as a result of MRSA screening?
This would include screening staff and general staff.
− Please see training schedule received by WGA staff and Tracker (See below). New
start appointed January will receive equivalent training, but not in a block. Ward
staff were informed of the development of the Pilot and screening requirements
involved in this.
− Basic laboratory practice training was required for MLA.
− Update training for Specialist Biomedical Scientist provided to include Vitek
usage.
− A recent talk given by Dr Craig Williams in Western Isles Hospital 3/12/08 included
an update on the Pathfinder Pilot for general staff information.
− Training to be arranged: Tracker to learn more about lab systems
− Training to be arranged: Project manager - some project management training.
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Appendix 2 - Table 8:Western Isles additional training requirements
Date

Training

Day 1
9.00 – 10.00

Meet and Greet

10.00 – 11.00

The Roles

11.00 – 12.00

Food Hygiene

12.00 – 12.30

General Cleaning/Cleaning Isolation rooms

13.30 – 14.00

Confidentiality

14.00 – 14.30

Dress Code

14.30 – 16.00

Standard Infection Control Precautions (SIPC) – Hand Hygiene/PPE/Waste

Day 2
9.00 – 12.30

Paperwork/Systems

12.30 – 13.30
13.30 – 16.00

Paperwork/Systems

Day 3
9.00 – 12.30

Ward Visits

12.30 – 13.30
13.30 – 15.00

Swab Taking

15.00 – 16.00

Laboratories

Day 4
9.00 – 10.15

Induction Occupational Health

10.30 – 12.30

Systems (SCI Store, CHI, Email, Topas etc)

14.00 – 15.00

Knowledge and Skills Framework (KSF)

15.00 – 16.00

MRSA Pilot (Ward Managers)

Day 5
9.00 – 12.30

Infection Control Training

13.30 – 16.00

Catch up on week.

There was also a subsequent session on new floor cleaning system that was being introduced
through out the hospital and participation in general hospital induction sessions.
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8. What are the technological needs for the project? Did you require any new
equipment?
− Vitek already on site. Training in October. Use commenced mid October.
− Alterations to laboratory environment to accommodate project – costs
approximately £5000.

9. What equipment is required for the Pathfinder?
− Laboratory equipment – additional incubator, fridges, transport boxes.
− Additional Domestic Services equipment.
− Computer equipment for project staff and additional laboratory staff.
There is significant access pressure on the ward based computers. This may limit the
timely accessing lab results from SCI (results reporting). This issue is not confined to the
requirements of the project.

10. What are the reasons why all in-patient admissions are not screened?
Unplanned omissions
a. Ward level confusion about protocol (resolved early in project).
b. Ward level confusion about whether screened in Accident and Emergency or preanaesthetically (resolved early in project).
c. Emergency patients who come in overnight and are discharged the next day.
d. Elective patients who are booked as day cases but for some reason remain
overnight.
e. Errors due to communication difficulties and human error.
Clinical “gate keeping” (occasional)
a. Psychiatric patients admitted to general wards e.g. agitated or overdose.
b. Elective admissions for chemotherapy.
c. Patients with facial injuries or nosebleeds.
d. Patients who are intoxicated and patients who are difficult to manage.
e. Patients who are extremely ill.
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11. Was the procurement process involved in preparing for MRSA screening
any different from normal procurement; were there any issues particular to
the screening project?
Procurement of equipment and change of facilities followed the same process as for other
project procurement. The fact that the money was ring-fenced made the process faster
and smoother.

12. What data collection processes are needed for monitoring MRSA
screening from your experience?
− Extensive access to NHS computer systems-admissions and discharges, bed
management (TOPAS), results reporting (SCI).
− Upgrading of internal NHS systems so that they work in a co-ordinated, interactive
fashion e.g. in NHS Western Isles results reporting includes CHI Numbers (but not
local hospital numbers) as unique identifier, but TOPAS (admission and discharge
standard reporting) uses local hospital numbers, but not CHI numbers.
− Having ward based staff has facilitated a high screening compliance rate. Collection
of Pathfinder screening data sets at ward level proved necessary to obtain some
specific data field information (speciality codes proved particularly difficult to
get retrospectively) and also assists in obtaining accurate transfer and discharge
information, which can also be difficult to get retrospectively. There is not, however,
continuous ward coverage, so this data is supplemented, checked and completed
in the project office.

13. Describe how you provide treatment to patients who are found positive
pre-admission.
Results are received and monitored in the project office. Positives are followed up by the
project staff through discussion with clinic staff, and the clinical circumstances (including
time available prior to elective surgery) dictate whether a patient is dispensed treatment
from the hospital or whether this is arranged via GP. So far there have only been two
MRSA positive pre-anaesthetic results, so the GP treatment pathway is still untested.

14. Describe how patients are followed up for screening post decolonisation
before they are admitted.
This situation has not yet occurred (both the patients identified in Q13 required rapid
treatment, which proceeded) but home based decolonisation screening already occurs in
the community through GP and/or Community Nurses.
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15. If a patient has begun decolonisation therapy and is discharged before
they complete their therapy – do you provide them with the treatment on
discharge?
Yes. Also, some short stay patients who have not commenced decolonisation treatment as
in-patients are given discharge prescriptions for decolonisation.

a.

Do they have any additional support?

Community nursing support, if required (would need to be requested).

b.

Do you follow up to see if they are decolonised? (In any cases?)

If the patient was admitted for surgery the project team would ensure that best effort was
made to decolonise the patient prior to elective surgical admission. Other post-discharge
community follow up remains under the discretion of the Infection Control Team.

16. What is the process for patient management when the patient is
discharged without a result which is subsequently positive?
The surgery is sent a results strip from the Infection Control Nurses with advice about
treatment.

17. Are there any unintended consequences/impacts of introducing MRSA
screening of patients?
The project does not seem to have created any major adverse consequences for patients.

18. Are you able to comment on any possible impact upon cancellation/
delayed rates for surgical procedures and scheduled admissions that
screening may have had.
None apparent.
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Appendix 3: Patient Information Leaflet

MRSA

screening
Information for patients

Grampian

Ayrshire
& Arran

Eileanan Siar
Western Isles
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This hospital is one of a group of
Scottish hospitals who are testing
the introduction of MRSA (meticillin
resistant Staphylococcus aureus)
screening. This will help the NHS
decide if national screening for hospital
admissions would be of benefit.
Screening is just one of the ways
NHSScotland is continuing to tackle
infections such as MRSA in hospitals.
This leaflet will give you some more
information on MRSA screening and
what it means to you. Your hospital can
also provide further information about
MRSA. Please ask your doctor or nurse
if you have any further questions.

Q. What is MRSA?
MRSA is a common bacterium. It stands
for meticillin resistant Staphylococcus
aureus. Staphylococcus aureus is a
common type of bacterium that can
live harmlessly on the skin, but can
sometimes cause a number of common
infections. Around 30% – almost one
third – of people carry Staphylococcus
aureus in their nose or on their skin.  
Normally, having Staphylococcus aureus
in the nose or on the skin in this way
will do no harm, as the bacterium is not
normally a risk to healthy people. The
majority of people who carry it are not
aware that they do, and most of them
will not have any symptoms. MRSA is a
type of Staphylococcus aureus that has
become resistant to meticillin (a type of
antibiotic) and to some other commonly
used antibiotics, but it can still be
treated and cured.

Q. How is MRSA spread?
MRSA is mainly spread from person
to person through hand contact. This
is why good hand washing practices
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and the use of alcohol based hand gels
are especially important in hospitals.
Good hand hygiene is one of the
most important and effective ways of
stopping the spread of MRSA.

Q. What is screening and why is it
being done?
It is estimated that around 7% of all
patients who are admitted to hospital
have the MRSA bacterium on their skin
or in their nose already, even though
they may feel well. MRSA screening
involves testing all patients who are
admitted to this hospital during the
screening so that those patients who
are already carrying the bacterium can
be identified. The MRSA bacterium is
more likely to cause an infection in
people who are unwell, which is why
it’s so important to identify carriers in
a hospital before it can infect carriers
or spread to other patients. If we can
identify those patients who are carrying
MRSA when they come into the hospital,
we can make sure that they and other
patients receive the best and most
appropriate care and treatment.

Q. How will my sample be taken?
Will it hurt?
A member of hospital staff will collect
a sample by taking a swab (using a
cotton bud)  from inside your nose.
This is usually painless and causes only
mild discomfort, generally a tickling
sensation.

Q. What happens if you find MRSA
in my sample?
MRSA can be treated. Your doctor will
discuss the most appropriate course
of care with you. Please speak to your
doctor or nurse if you are concerned
about any aspect of your treatment.
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Patients with MRSA will often be cared
for separately from other patients and
their visitors may be asked to take
special note of hand hygiene measures.

Q. Who is conducting the
screening?
This hospital is one of several hospitals
across the Ayrshire and Arran,
Grampian and Western Isles NHS
Boards which is taking part in the study.
The Scottish Government has asked
Health Protection Scotland (HPS) to
co-ordinate the screening. HPS is part
of NHS National Services Scotland,
a public body delivering strategic
support services and expert advice to
NHSScotland.

Q. Where can I get more
information?
You can get more information on
MRSA from a leaflet called MRSA
– Information For Patients. You can find
this leaflet in the patient information
leaflet rack on the ward/department,
or please ask a member of staff to
give you one. If you have any more
questions about the screening, please
ask a member of nursing staff.  
More general information about
meticillin resistant Staphylococcus
aureus can be found online at:
http://www.hps.scot.nhs.uk/haiic/ic/
mrsa.aspx.

This publication can be made available in alternative languages as well as large print,
Braille (English only) and audio. To request copies in any of these formats, please contact
the HPS Communications Officer on the details below.

Personal data processed by HPS will at all times comply fully with the Data Protection
Principles set out in the Data Protection Act 1998. HPS, as part of NHS NSS, takes its
responsibilities under the Data Protection Act 1998 seriously and has adopted a Data
Protection Policy setting out its commitment to compliance. Copies of this policy are
available on request from HPS Data Protection Officer
on the details below.

Clifton House, Clifton Place,
Glasgow G3 7LN
0141 300 1100

http://www.hps.scot.nhs.uk
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Appendix 4: Preparation for Implementing
MRSA Screening Programme
A commitment has been made to provide boards with sufficient time and funding to
enable them to roll out MRSA screening in a phased manner. These plans are based on the
assumption that following the NHS QIS HTA model, a form of MRSA screening programme
will be initiated in FY 2009/10. These plans will anticipate the change required to existing
screening practice.
The MRSA Screening pathfinder Project has identified the following steps and recommends
the initiation of these steps at the earliest stages of implementing any National Screening
Programme.
I. Implementation of the Screening Programme
a.

Consider developing a team representing all the stakeholders within the acute
sector and beyond, this should include representation from a members of the
public.

b. Clearly define team structure and ensure roles and responsibilities are accepted
by the members.
c. Undertake a review of current screening practice.
d. Undertake a review of contact precautions before the implementation of a screening
programme. (It assumed that all infection prevention and control practice is being
implemented before the screening programme is initiated).
e. Ensure there is a clear communication pathway of issues and lessons learned are
defined.
II. Review their current screening practice
a.

List specialties within the hospital and review where routine screening is undertaken
inclusive of:
i.

Are all patients screened?

ii. Do you currently undertake pre-admission clinics?
iii. If yes do any of those clinics undertake screening?
III. Staffing and Resources. The pathfinder project has shown that within different hospital
and regional settings there are very different staffing and resourcing pressures.
a.

Firstly for each specialty consider who currently undertakes screening for inpatients in each specialty?

b. Given the increase in numbers of screens for each specialty would current staff
levels be able to cope with a universal screening policy?
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c. If current staff working on the wards are anticipated to undertake screening some
additional training may be required to provide context to screening programme
and ensure screening is undertaken correctly.
d. Some of the pathfinder boards have used dedicated screening staff to undertake
screening for in-patients.These are shared throughout each specialty; consideration
should be given to physical location of specialty areas.
e. Laboratory staffing requirements will be increased, in view of calculations on
increase in screening practice; a recruitment plan for the laboratory workers
should be developed.
f.

Delivery of samples in a timely manner to the laboratories may increase a
requirement for porter staff.

g.

Infection control staff and bed managers will be required to work together with
ward staff to enable patients to be isolated where possible. Consideration should
be given to the roles and responsibilities of these teams.

IV. Equipment and Consumables. Additional laboratory equipment may be required
depending on the proportional increase in numbers of screens undertaken. Consumables
required for screening will be proportionally increased. (Important to note – there will
be an increase in number of positive patients identified and therefore post decolonisation
therapy follow up screens will also increase).
a.

Given the potential increase in screening, the NHS board should identify all capital
equipment, associated revenue costs and consumables required for implementing
the screening programme.

b. Lead times for any capital equipment which may impact on the rollout of the
screening programme should be identified.
c. Hospital pharmacies will be expected to provide increased MRSA decolonisation
therapy and therefore capacity should be reviewed.
V. Physical Space
a.

The NHS QIS HTA Strategy 2 requires MRSA colonised patients to be isolated
or cohorted, a review of available and planned isolation rooms or possible cohort
areas is recommended.

b. Possible increase physical space will be required within the laboratory, current
capacity should be reviewed and the extent of alterations required should be
addressed.
c. Lead times for any or alterations to premises which may impact on the rollout of
the screening programme should be calculated.
d. Initial plans for any alterations required should be made.
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Appendix 5: CDC Infection types
UTI Symptomatic urinary tract infection
UTI Other infections of the urinary tract (kidney, ureter, bladder, urethra, or tissue surrounding the
retroperitoneal or perinephric spaces)
ENT Conjunctivitis
ENT Eye infection other than conjunctivitis
ENT Oral cavity (mouth, tongue, or gums)
ENT Sinusitis
ENT Otitis externa
ENT Otitis media
ENT Otitis interna
ENT Mastoiditis
ENT Upper respiratory tract, pharyngitis, laryngitis, epiglottitis
PNEU Pneumonia
LRI Tracheobronchial (bronchitis, tracheobronchitis, bronchiolitis, tracheitis, without evidence of
pneumonia)
LRI Other infections of the lower respiratory tract (LRT)
BSI Laboratory-confirmed bloodstream infection
GI Gastro intestinal tract infection (oesophagus, stomach, small and large bowel and rectum excluding
gastroenteritis and appendicitis)
GI Intraabdominal infection including gallbladder, bile ducts, liver (excluding viral hepatitis), spleen,
pancreas, peritoneum, subphrenic or subdiaphragmatic space or other intraabdominal tissue or
area not specified elsewhere
SST: Skin infection
SST Soft tissue infection (necrotising fasciitis, infectious gangrene, necrotising cellulitis, infectious
myositis, lymphadenitis, or lymphangitis)
SST Infected burn
SST Decubitus ulcer including both superficial and deep infections
SST Breast abscess or mastitis
BJ Bone infection – osteomyelitis
BJ Joint or bursa infection
BJ Disc space
CNS Meningitis or ventriculitis
CNS Spinal abscess without meningitis
CNS Intracranial infection (brain abscess, subdural or epidural infection encephalitis)
CVS Arterial or venous infection
CVS Mediastinitis
CVS Endocarditis
CVS Myocarditis or pericarditis
RSI Endometritis
RSI Vaginal cuff infections
RSI Other infections of the male or female reproductive tract (epididymis, testes, prostate, vagina,
ovaries, uterus, or other deep pelvic tissues, excluding endometritis or vaginal cuff infections)
SSI Superficial surgical site infection
SSI Deep incisional SSI
SSI Organ/space SSI
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Appendix 6:SOP for obtaining a nasal swab
sample for MRSA screening
Scope/Purpose
This SOP covers the procedure for obtaining suitable nasal swab samples from all eligible
admissions to hospital for the purpose of screening for Meticillin Resistant Staphylococcus
aureus (MRSA) by culture on Chromogenic agar and latex slide test. Other samples e.g.
blood culture or wound swabs should be obtained on the basis of clinical necessity as per
normal hospital procedure in adherence with local protocols.
Responsibility
Designated MRSA Screening staff to obtain nasal swab samples from patients on admission
to hospital or prior to admission at pre assessment clinics.
Procedure
Following explanation of procedure, provision of the information leaflet on the MRSA
Screening pathfinder Project and verbal consent by patient to have nasal swab taken the
following procedure should be employed to obtain a nasal swab for MRSA culture
Equipment
1. Sterile swab for culture Check expiry date
2. Sterile water sachet
3. Sterile galipot
4. Laboratory request form ( specimen for culture )
5. Plastic specimen bag
Collection Procedure
• If patient has nasal discharge ask them to clear the discharge by blowing his/her nose
into a non scented tissue.
• Do not attempt to clear the discharge with swabs as this may be excessively
traumatic.
• After washing hands, put on clean gloves.
• Empty sterile water sachet into sterile galipot
• Open and remove sterile tipped swab applicator from transport casing.
• Moisten tip of swab in sterile water
• Taking care to avoid other contact with swab, insert the swab approximately 2 cm
(approx ¾ inches) into the nares.
• Rotate the swab against the anterior nasal mucosa for 3 – 5 seconds.
• Using the same swab, repeat for other nares.
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• Carefully place used swab back into transport tube and secure.
• Fill in appropriate patient details as requested or affix patient label on outer aspect
of transport tube. Ensure that date and time swab was collected are included as well
as location: either ward /pre screening clinic etc.
• Populate the specimen request form as per local protocol. This would normally
include the following information:
Name
Age
Date of Birth
CHI number if available.
Location: either ward area/ pre-assessment clinic
Test request: culture and sensitivity
Purpose / rationale: MRSA screening pilot
Date and time sample collected
Antibiotics currently prescribed
Reason for admission
• Place swab specimen and laboratory request form in specimen bag and secure
• Leave for collection in designated area as per normal procedure for uplift and transfer
to the laboratory. If pick up is delayed and swab is likely to be left overnight place in
dedicated specimen fridge until the next collection is due.
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Appendix 7: SOP for laboratory testing
Appendix7-Figure A: Flowchart for Laboratory testing of MRSA samples in pathfinder Project

MRSA
Screening Swab

Plate swab onto chromogenic agar and
incubate on O2 at 37°C for 18 to 24
hours

Colonies not
suggestive of MRSA

Colonies suggestive
of MRSA

If new isolate is coagulase
positive. Confirm
identification and perform
sensitivity testing using Vitek
II or conventional antibiotic
susceptibility testing

Known positive: confirm
isolate is meticillin resistant
as per laboratory protocol

Colonies suggestive
of MRSA

Colonies suggestive
of MRSA

Colonies suggestive
of MRSA
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Appendix 8: Data Collection Form

196

NHSScotland MRSA Screening Pathfinder Programme - Interim Report

NHSScotland MRSA Screening Pathfinder Programme - Interim Report

197

198

NHSScotland MRSA Screening Pathfinder Programme - Interim Report

NHSScotland MRSA Screening Pathfinder Programme - Interim Report

199

Appendix 9: Orion Summary Table
Project description
The primary aim is to compare the clinical effectiveness of the intervention of universal
screening and isolation and decolonisation of MRSA colonised patients against the NHS
QIS HTA Strategy 2 predicted clinical effectiveness. The secondary aim is to record the
issues associated with implementing the NHS QIS HTA strategy 2 to inform national
rollout of MRSA screening.
Setting
Three NHS board in Scotland; NHS Grampian (Aberdeen Royal Infirmary and Woodend
Orthopaedics unit); Ayrshire and Arran (Ayr Hospital and Crosshouse Hospital) and NHS
Western Isles (Western Isles Hospital; Uist and Barra Hospital).
Dates
1 August 2008 – 31 August 2009
Population characteristics
NHS Grampian including Aberdeen Royal Infirmary, a teaching hospital with 893 beds which
admitted 47,543 in-patients in 2007 and Woodend Hospital Aberdeen, a multiple specialty
hospital (within Woodend Hospital only Elective Orthopaedics specialty is included within
the pathfinder Project – this includes 90 beds, which admitted 4,210 in-patient admissions
in 2007).
NHS Ayrshire and Arran including two district general hospitals: Ayr Hospital, a district
general hospital with 350 beds which received 21,616 adult in-patient admissions in 2007
and Crosshouse Hospital, a district general hospital with 590 beds which receive 38,329
adult in-patients admissions in 2007.
NHS Western Isles, an Island Health board, including Western Isles Hospital, a consultantled rural General Hospital with approx 120 beds which receives 4475 admissions per
year and Uist and Barra Hospital, a GP–led community hospital with acute care provision
hospital with 31 beds which receives 400 adult admissions per year).
Major infection control changes during the study
Screening of all in-patients on admission or at pre-admission clinics for those admitted
electively. A nasal swab sample is taken for all patients and tested for MRSA using
chromogenic agar. Patients with skin breaks or invasive devices were also screened at
these sites. All patients with a positive MRSA Screen are isolated where possible and if
not were cohorted or separated. All patients receive MRSA decolonisation treatment. For
patients who are known previously positive were isolated or cohorted pre-emptively until
their screening result was confirmed.
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MRSA decolonisation policy
Intranasal mupirocin and antiseptic body washes and shampoo for patient with no wounds.
Clearance defined as three consecutive negative tests with at least 48 hours separating end
of treatment and previous swab. .
Feedback Phase
Recording of MRSA colonised patients and new MRSA during study period. (See data
collection sheet)
Isolation policy MRSA:All laboratory confirmed cases isolated in side rooms where possible
if not possible patients were cohorted or separated with other MRSA positive patients.
Standard contact precautions are used throughout.
MRSA infections
Were treated according to local hospital antimicrobial prescribing policies.
Isolation details
Isolation was undertaken where possible, where isolation rooms were not available
patients were cohorted (MRSA patients nursed together with dedicated nursing staff)
or separated (MRSA patients nursed together in a bay with non specific nursing staff).
Standard precautions were used throughout.
MRSA screening policy pre-admission
Nasal, skin break or device swabs taken, when positive, patients were provided with
decolonisation treatment to be undertaken before admission. Follow up MRSA tests were
undertaken pre-admission.
MRSA screening policy on admission
Nasal, skin break or device swabs taken, when positive, patients were isolated, cohorted
or separated and decolonisation treatment undertaken. Follow up MRSA tests were
undertaken on completion of decolonisation treatment..
Definition MRSA colonisation on admission
Positive laboratory confirmation of MRSA in nasal, skin break or device swab on
admission.
Definition of new MRSA infection
Positive laboratory confirmation of MRSA in clinical specimens taken more than 48
hours after admission where patient was exhibiting signs of infection according to CDC
Nosocomial infection criteria.
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Potential harms
False positive patients will be cohorted with MRSA colonised patients. A study is being
undertaken within the programme to assess the sensitivity and specificity of the test.
Use of mupirocin will be increased there is concern that this may result in an increase in
mupirocin resistance
Limitations
The population of the pathfinder boards may not be wholly representative of acute care
in NHSScotland. The data collection period of one year may not be sufficient to confirm
clinical effectiveness of the intervention. The one year report will review the outcome
results.
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Appendix 10: Aim 4 Objectives to be
addressed in Final Report
Appendix 10 - Table 1: pathfinder Programme objectives relating to the Aim 4 which will be addressed within the
December report.
19

To describe current practice in Scotland and determine how much additional resource is required
for rollout of MRSA screening.

20

To define the scope for future screening in terms of who and where (inclusions and exclusions).

21

To assess whether there is adequate staffing and resources for the wider implementation of the
programme.

22

To project how many patients each year will be screened and their characteristics.

23

To project the supply of products needed to implement screening and the national procurement
implications.

24

To describe the organisational structure needed for governance of the programme nationally.

25

To describe the board level management arrangements are required.

26

To evaluate the staffing needs/ training at board level rollout.

27

To assess the technological needs for the programme.

28

To determine the equipment required for the programme and the costs of that equipment.

29

To determine the start-up costs and capital investment required.

30

To project the operating costs of the ongoing screening programme.

31

To develop a plan for quality assurance of the programme.

32

To evaluate what data collection processes are needed for long term monitoring MRSA screening.

33

To evaluate the availability of laboratory facilities in NHSScotland.

34

To assess if primary and secondary prevention measures are specified, resourced, in place and
monitored in NHSScotland.

35

To assess if primary and secondary prevention measures are specified, resourced, in place and
monitored in NHSScotland boards.

36

To project the revenue implications for the programme post 2001
i.

SGHD / boards and how much shall be required

ii.

MRSA reference laboratory implications

iii.

HPS in Key Performance Indicator (KPI) monitoring role
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