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INTRODUCTION

The first two reports from the combined Working Party of the Hospital Infection Society and the British Society for Antimicrobial Chemotherapy1,2 have been widely used by infection control personnel in the management of methicillin-resistant Staphylococcus aureus (MRSA) and were commended to the National Health Service by the NHS Executive in EL(94)74 ‘Improving the effectiveness of the NHS’.  In the light of changes in epidemiology, increasing prevalence in UK hospitals and elsewhere, and finite hospital resources available to control spread, there was pressure to reconvene the Working Party. Representation on the Working Party was strengthened to include the Infection Control Nurses Association (ICNA).  The Working Party also acknowledges the valuable contributions from other members of these societies and other  professional groups during the wide consultation process.

The Working Party believes that control of MRSA is still an important factor in the provision of patient care, but that in many parts of the country the problems are such that a more flexible approach is now appropriate. This report, therefore, replaces previous guidelines and emphasises that control measures may vary for some patient groups depending on local circumstances. 

Readers familiar with the earlier guidelines will recognise parts of them in this document, as it was decided to transfer some sections  to save the reader from having to refer to several versions.

The new Guidelines are presented in two parts: Part 1 describes the current epidemiology of MRSA in the United Kingdom and reviews the scientific background to the control of MRSA; Part 2 offers practical guidance on the control of MRSA in hospitals, based on the research findings in the previous section and on expert consensus opinion endorsed by the responsible societies. Finally,  tables and appendices summarise the guidance and offer further practical help for certain situations.

PART 1 - BACKGROUND

1.1
MRSA IN THE UNITED KINGDOM

More than 80% of Staphylococcus aureus strains produce penicillinases and therefore penicillinase-stable beta-lactams, such as methicillin, cloxacillin and flucloxacillin, have been the mainstay of treatment of S. aureus infections for over 35 years.  Strains resistant to this group of penicillins and all other beta-lactam agents emerged shortly after the introduction of these agents to clinical practice and are referred to as methicillin-resistant S. aureus (MRSA).3  They pose increasing problems in hospitals, because of difficulties in treating systemic infections and their propensity to spread and colonise debilitated patients.  Consequently, strategies have evolved to minimise spread and prevent infection.

Strains of MRSA may be epidemic in character (epidemic MRSA or “EMRSA”) affecting two or more patients and may or may not be multiply antibiotic resistant.  When epidemic strains have spread in two or more hospitals within the UK, they have been numbered sequentially, i.e. EMRSA-1, EMRSA-2, etc. and can be distinguished by pigmentation, biochemistry, antibiotic susceptibility pattern (antibiogram),  various phage reactions and toxin production.4  Molecular confirmation has become an important additional tool for validation of EMRSA status.  The 1990 guidelines2 were drawn up mainly to deal with EMRSA-1, which was most prevalent at that time. However, EMRSA-3, EMRSA-15 and EMRSA-16 are now the main strains affecting  hospitals in England and Wales and the incidence of EMRSA-15 and 16 has increased dramatically in recent years (Figure 1)5. New candidate EMRSA strains await formal confirmation.  

Figure 1

A measure of the clinical importance of the different strains of MRSA in England and Wales can be derived from the bacteraemia reporting system to the PHLS (see 1.2.1).  In addition, there are data about the spread of strains submitted for typing to the Staphylococcal Reference Laboratory at Colindale, London.  In 1996, incidents reported to the reference laboratory involving three or more patients with the same strain in the same hospital in the same month were recorded.  EMRSA-3  accounted for 25 incidents in seven hospitals, EMRSA-15 for 937 incidents in 167 hospitals and EMRSA-16 for 856 incidents in 142 hospitals.  Other MRSA were associated with 361 incidents in 93 hospitals but only 32 incidents in 21 hospitals were ascribed to methicillin-sensitive S. aureus (MSSA).
The antibiotic susceptibility patterns of different EMRSA are helpful but not conclusive of a particular strain (see Table I).  Most are usually resistant to erythromycin. EMRSA-16 is always resistant to ciprofloxacin but  variably so to gentamicin. EMRSA-15 is susceptible to many antibiotics although frequently resistant to ciprofloxacin  and more isolates of EMRSA-3 are now ciprofloxacin-resistant. An additional problem is the emergence of resistance to mupirocin, an important agent for the eradication of skin or nasal carriage. Mupirocin resistance may be low level (minimum inhibitory concentration 8-256 mg/l: of doubtful therapeutic significance) or high level (MIC > 256 mg/l) due to acquisition of the mupA gene.6  Mupirocin resistance is often related to prolonged or repeated courses of therapy or cross-colonisation of resistant strains during the course of outbreaks.7
1.2
 IMPORTANCE OF CONTROL OF MRSA

The increasing prevalence of MRSA in many parts of the world has stimulated reassessment of the role of these bacteria as nosocomial pathogens.  The issues surrounding the importance of MRSA control have been the main focus of the Working Party during this review of the guidelines for control of MRSA in hospitals. The view that control of MRSA  is a "suitable case for inactivity"8  is not shared by the Working Party because of its conclusion that MRSA may be as virulent as MSSA, that control measures do have an impact and that the costs of not controlling MRSA are higher than those of control. The Working Party firmly believes that control of MRSA is still worthwhile, but agrees that a more flexible targeted approach is now appropriate.

Problems faced by infection control personnel in containing outbreaks of MRSA in both general and high dependency clinical areas in a changing hospital environment have been well outlined9,10. These difficulties include identifying the source of an outbreak whilst it is evolving, limited isolation facilities to cope with increasing numbers of cases, the perception amongst some clinical colleagues that ward closures are more disruptive than effective, and  the low yield from staff screening9,10.  These factors, compounded by pressure from managers to justify resources spent on infection control, have prompted some to advocate a more flexible approach 11. 

1.2.1 The clinical importance of MRSA

Risk factors for acquisition of MRSA include previous hospitalisation, intravascular lines, pressure sores, underlying disease and recent antibiotics. 12,13,14  Furthermore, independent risk factors predicting MRSA infection for hospital patients who were initially only colonised were the presence of surgical wounds, pressure ulcers and intravenous catheterisation. 15  Intensive care patients had a higher risk of developing MRSA infection than medical patients.15 

The role of MRSA as a pathogen compared with MSSA has generated considerable discussion and controversy.   Consideration of this issue is complicated by differences in strains,  including amount or presence of putative virulence factors such as coagulase, protein A, lipase and toxins, and in the underlying condition of affected patients.  MRSA, like MSSA,  cause a spectrum of illness, ranging from trivial skin infections to life-threatening conditions such as bacteraemia, endocarditis and pneumonia.16  Virulence has been assessed in an animal model following intraperitoneal inoculation and by comparing outcome in bacteraemic patients.   The majority of resistant and sensitive isolates of S. aureus harbour lysogenic prophages which may control the expression of  some of the many possible S. aureus virulence determinants such as staphylokinase and enterotoxin A.17  

There is little convincing evidence to suggest that MRSA is less pathogenic, especially in the vulnerable patient. The outcome of MRSA infections is at least similar to that of MSSA infections when mortality is corrected for underlying disease12 and may even be worse.  A comparison of ventilator-associated pneumonia caused by MRSA and MSSA revealed a higher incidence of bacteraemia and septic shock in patients with MRSA and, when allowing for some confounding variables,  higher mortality.18 In a prospective study of 84 cases of MRSA bacteraemia compared with 100 cases of MSSA bacteraemia, statistical analysis showed that methicillin resistance was independently associated with death due to S. aureus bacteraemia, and the risk of death was three times higher in patients in the MRSA group.13 Patients acquiring MRSA in intensive care have a longer duration of stay, higher overall mortality and require more antibiotics.19   Burns units provide a fertile environment for MRSA where bacteraemia may be a serious complication of extensive colonisation.20   Strain differences may be important and explain the differences in morbidity amongst patients of similar case-mix. 8, 21
The treatment of severe infections caused by some epidemic strains of MRSA is usually much more difficult than with strains of MSSA since these MRSA strains are more likely to be resistant to many antibiotics. The usual  treatment recommended for severe MRSA infections is intravenous vancomycin or teicoplanin. In some studies the mortality of  patients with MRSA bacteraemia treated with vancomycin is higher than when patients have bacteraemia caused by MSSA treated with other antibiotics.13, 18   Delay in the initiation of effective MRSA therapy has been shown to be a significant mortality risk factor.22   

Data from the Second UK National Prevalence Survey indicates that MRSA are important nosocomial pathogens. Colonisation with MRSA was the highest relative risk (5.09)  for a hospital infection in the univariate analysis in that study and MRSA caused approximately 15% of the S. aureus surgical wound infections. 23  The data from the PHLS bacteraemia reporting system also indicates worrying increases in MRSA infections. 24   MRSA bacteraemias remained static  at  about 1.5% of all reported  S. aureus bacteraemias between 1989 and 1991.   This proportion then increased  to 8.1% by 1994 and to 13.2%  in 1995, and exceeds 20% in the West Midlands and Thames regions, the areas most affected by EMRSA-15 and 16.   Other antibiotic susceptibility pattern data would indicate that these MRSA strains are  most likely to be the current prevalent EMRSA (-15 and -16).

Reported cross-infection risks to patients admitted to hospitals today are much higher with current epidemic strains of MRSA than with strains of MSSA which are resistant to penicillin only or to penicillin and erythromycin. There have rarely been reports of epidemics of infection caused by MSSA in the UK during the last decade. In contrast, MSSA outbreaks were frequently published during the 1950s, 1960s and 1970s.3    This  may in part be due to  under-reporting or under-recognition. However, experience at the Laboratory of Hospital Infection would show that some infection control teams do still appear to be investigating possible MSSA outbreaks and referring strains for typing.25, 26
1.2.2  Costs of MRSA

It is difficult to justify the costs incurred for an intervention where the successful outcome measure is an event not occurring.  This difficulty is compounded by the relative absence of up-to-date information and computer software packages which can provide epidemic curves and help predict resource implications.27  

There  are many extra costs of MRSA colonisation and infection, some being directly attributable and others being the costs of controlling spread of infection.

Directly attributable costs:  These comprise the added   “hotel costs”  of extended lengths of stay, the cost of diagnostic procedures and other aspects of management, and the morbidity  and mortality that can  follow infection.  Furthermore, vancomycin and teicoplanin, glycopeptides recommended for the treatment of MRSA28 infections, are  also more expensive than other antibiotics used to treat MSSA infections and cannot be administered orally for treatment of staphylococcal infection.   Vancomycin blood levels need to be monitored as it is more likely to cause drug toxicity than flucloxacillin. Also, as MRSA becomes increasingly prevalent in a hospital, empiric regimens for prophylaxis and initial blind therapy of infections may  include a glycopeptide, thus incurring significant additional costs.

Then there are the effects of  loss of earnings  and “intangible” costs such as pain, anxiety, depression or other psychological manifestations and  reduction in the quality of life.   Many of these costs affect not just the patient but their friends, families and even fellow workers.    Patients may require additional treatment or need more support after discharge with the commensurate drain on community health care and social service resources.

Costs of control: These comprise the costs of involvement of the Infection Control Team (ICT), the added cost of isolation procedures and those associated with the identification and eradication of MRSA colonisation. Spread of MRSA also has indirect implications for the hospital, including the disruption of routine activity, temporary closure of wards or theatres  and re-deployment of staff. These costs are difficult to assess or quantify.

Some of the costs arising from the control of  MRSA outbreaks are likely to be much less than for uncontrolled MRSA outbreaks.  However, assessing the true costs of controlling MRSA compared with the costs of  an uncontrolled outbreak where colonisation may become endemic is difficult. It should be remembered that colonised patients may subsequently develop clinical infections.29,30  Many MRSA patients are elderly and transfer to orthopaedic wards is a frequent event;31  orthopaedic infections are particularly expensive.32
In a five week outbreak which occurred in London in 1989  involving an ITU and 36 patients, the cost of screening specimens, additional topical and systemic  antibiotic use, disinfectants, protective clothing and environmental decontamination was estimated to be more than £12,935.33  This did not include the hotel costs. More recently, the cost of containing an outbreak in Kettering,  England, of over 400 patients was estimated to be in excess of £400,000, of which the provision of isolation wards accounted for a large proportion.29  

Despite these considerable costs associated with outbreak control, Casewell has argued that the costs of not controlling MRSA are much greater than the costs of control27 and that previous assessments have underestimated the true cost.  The analysis of the costs of a large outbreak in Madrid34,35, together with the known costs of wound infection32,  suggested that the extra costs incurred exceeded £700, 000.27  The extra length of stay amongst surgical patients and the escalating cost of vancomycin when used for routine prophylaxis are the two main contributors to excess costs. 

Consequently, whilst strict compliance with previous recommendations may be difficult, especially if infection control resources are inadequate or where MRSA has become endemic, active intervention is of benefit and recommended.  This is of  particular importance in high risk areas such as intensive care units (ICUs), transplant units, special care baby units (SCBUs) and cardiothoracic units.

1.3
 CONTROL OF MRSA IN HOSPITALS

1.3.1  Control programmes are successful
Early communication is essential in minimising spread of MRSA, whether within a hospital, from hospital to community units or vice versa.  The recent community guidelines4 emphasise the importance of regular communications between hospital and community infection control teams.  Regular meetings between ICTs within a locality and within regions serve an important purpose in reviewing problems and updating control measures.

Notwithstanding the resources required to control MRSA, studies have shown that intervention at local or national level can be followed by a reduction in the number of cases. Strenuous efforts to ascertain possible sources and prevent spread are worthwhile even after a single case28 , especially if MRSA has not been detected in a hospital previously or within the last six months.

A national "search and destroy" strategy introduced in The Netherlands in 1989 led to a significant improvement compared with the mid-1980s, despite the importation of multiple strains from other countries. 28 In Western Australia  MRSA has often been  introduced from other parts of the country or from abroad.  These have been contained by an aggressive screening and infection control policy, although more recently there have been problems with  an indigenous MRSA strain.36  In Denmark MRSA  introductions have also been contained, falling from 15% of S. aureus strains  in  1971 to 0.2% in 1984, since when it has been maintained at this level. 37  In these countries control has been attributed to the effective introduction of infection and antibiotic prescribing control policies and practices which are actively supported by senior clinical and management staff.3  
Actively seeking and treating carriers also led to a reduction in the number of MRSA infections in a documented outbreak in Spain.38   An aggressive control programme in a 230-bedded hospital in the USA with a busy surgical intensive care unit included  routine surveillance, patient isolation and DNA typing to distinguish isolates and  resulted in a significant reduction in nosocomial cases.39   The lessons from several other large outbreaks29, 40-42 confirm that they can often be controlled and the numbers of patients colonised or infected with MRSA reduced substantially with aggressive management.

Isolation

Although staff hands are the main route of spread, cross-infection in wards is difficult to prevent by routine measures. Staphylococcal dispersers may heavily contaminate the environment and will release airborne particles carrying staphylococci. Infected patients and, where possible, carriers, should therefore be isolated in a single room, or preferably in an isolation unit with designated staff.    

Studies in the 1950s and 1960s demonstrated that isolation, usually with other measures,  reduced staphylococcal cross-infection.43,44,45
An 8-bedded isolation unit was built in Newcastle in 1972 to control major problems with the spread of MRSA. Between 1972 and 1974 MRSA infections were reduced from 56% to 25% and by 1978 infections were reduced from 177 to 14. 46    A reduction in spread of MRSA was also obtained by use of an isolation ward or cubicles and other measures in several London hospitals in the 1980s. 26, 46-50
The individual rooms used for isolation should preferably have an extraction system removing air to the outside.  This, and keeping the door closed, reduces spread between cubicles.  46, 51   Where there is no isolation unit and there are insufficient numbers of ward side rooms, cohort nursing of all infected or colonised patients in one ward with designated staff may be effective in controlling outbreaks.  26,50
Standard source isolation measures should be introduced (see Appendix 3), especially hand washing and disinfection.  Antiseptic detergents are commonly used but a 70% alcohol handrub is more effective. 52
Infection control measures such as handwashing, the use of gloves, protective clothing and damp dusting are of even greater importance if there are no isolation cubicles, few wash hand basins and an open “Nightingale” ward design without separate bays.  However, the establishment of an isolation ward even on a temporary basis, may assist in maintaining clinical activities by providing a clinical area to which infected or colonised patients can be decanted, especially when the number of cases increases appreciably.29, 48

The ICT should also facilitate the review of antibiotic therapy, as antibiotics  have been identified as risk factors for acquiring MRSA, although some recent data would suggest that this might have been over-estimated due to prolonged lengths of stay acting as a co-linear confounding factor. 53    The importance of  design, audit and review of infection control policies cannot be over-emphasised. 54
Ward Closure 
The closure of a ward or unit to further admissions as a measure to control spread of MRSA often has serious implications because of the considerable impact this may have on clinical services.  Closure may be necessary if existing measures, such as patient isolation, cohort nursing etc. fail to control spread and if the ICT perceives a serious risk to new patients being admitted to the ward or if continuing pressures on medical and nursing staff to maintain routine services are hampering infection control measures. In the absence of an existing isolation ward, consideration should be given to the temporary opening of an isolation ward. This may allow clinical services to continue. However, in the absence of an isolation ward, ward closure may be the only option. Such a step should only be recommended by the ICT after full discussion and consultation with relevant parties and only after consideration of all the facts.  The decision should preferably be taken at a meeting of the outbreak control group, when a risk assessment should be carried out.55,56  Once a ward is closed, the opportunity should be taken to ensure a thorough  clean of the ward.

The following factors should be considered in the risk assessment of whether the ward should be closed: 

Number of cases:  The rate at which new patients become infected with MRSA is the most important factor in the assessment of the progress of an outbreak. Infection control personnel need to produce timely quantitative data that can be presented simply and visually to show the progress of the outbreak. These data are important in discussions with management and ward staff and provide the basis for rational decisions about control measures, including the possibility of ward closure. However early discharge from some units may diminish the efficacy of this surveillance (i.e. alert organism surveillance).57
MRSA strain: Multiply antibiotic resistant strains pose greater therapeutic difficulties and some are more likely to spread than others, especially EMRSA-15, which colonises pressure sores and urine via catheters and may cause severe infections,  and EMRSA-16, which is associated with invasive disease including pneumonia.29  The presence of strains causing invasive infection rather than colonisation is a relative indication for ward closure, especially in a clinical area with compromised patients.

Clinical activity: The need to continue an acute regional or national service, especially in a critical area such as intensive care, neonatology or cardiothoracic  surgery, where there may be no alternative nearby, must be offset against the  advantages of ward closure to limit spread. However, for a  non-acute service,  such  as elective surgery,  the risk of transmission may outweigh the benefits of           admission and be a relative indication for earlier closure.

Staffing:  Inadequate numbers of nursing 58 and other staff, inappropriate skill mix, poor inter-professional relationships or a shortage of senior staff involved in ward management, will all hamper infection control measures. Closure is preferable if the ward is overly dependent on temporary or agency staff.

1.3.2  Epidemiological assessment of MRSA
There are a number of different ways in which the impact of MRSA in a hospital or affected unit may be assessed.  If  these data are to be meaningful over time or for possible comparisons between centres  it is important for there to be agreed definitions of carriage, colonisation and infection (see Glossary) and comparable approach to screening and  MRSA laboratory detection methods. 


(a)
The number of new patients colonised and infected per week may be presented as 
an epidemic curve, drawn as a histogram to  show both the number of new patients 
infected and the number colonised per  week.

   (b)
The number of new infections, and the number of newly colonised  patients per 1000 admissions per month  can be examined over a number of months  (a ‘cumulative incidence’ of infection or colonisation, respectively). Different methods of measuring these rates will give different results, but they are useful to assess the outbreak from month to month. Comparative data are usually welcomed by management who need  to assess the success or failure of the control measures and weigh this against the financial costs and disruption incurred by the MRSA control measures. 55   It is also important to assess admission rates of already positive patients transferred from elsewhere or re-admitted to wards.


 (c)
All laboratories should be able to measure continuously the proportion


of clinical isolates of S.aureus that are MRSA. This ratio can easily be measured for positive blood cultures, if not for all MRSA patient isolates in the hospital.

         (d)
The ‘net reproduction rate’  59 indicates the number of new  cases per existing case. For a given outbreak, it gives a measure of the ‘impact’ of any new cases on the progress of the outbreak. 

In these discussions with management it is important to bear in mind the numbers of patients with MRSA re-admitted or transferred from other hospitals and nursing homes.

1.3.3 Screening of patients for MRSA

The sensitivity of detection of MRSA carriage depends on many factors but particularly the methods used to detect MRSA and the  number and  patient sites sampled.  

In several studies routine screening has included the nose, lesions or wounds, manipulated sites (irrespective of whether or not they appear clinically infected), intravenous and stoma sites, tracheostomies, perineum/groin, urine from catheterised patients and sputum if available.60  Occasionally other specimens, such as the umbilicus in infants, faeces  61, 62  and vaginal swabs, may be taken if clinically indicated. Other possible sites of carriage which may be relevant to certain outbreaks, include the axilla, vagina and skin of the buttock area in the elderly.
The perineum is the main carriage site on normal skin, but is inconvenient for routine screening. The groin is often preferred but may be less sensitive. 34  The role of throat carriage in the spread of infection remains uncertain, but it may be commoner with certain epidemic strains29 and throat swabbing may be included by some ICTs in routine sampling. The throat is sampled by others only if clearance of the carrier state is difficult, but consideration should be given to treating throat carriers, if they are detected. 63   The throat may be positive in those wearing dentures.64
In a study of 403 MRSA carriers, the sensitivity of various sampling sites for detecting carriage was as follows: nose alone 78.5%; nose and throat 85.6%; nose and perineum 93.4%; nose, throat and perineum 98.3%. Positive groin (15.6%) and axillary samples (10.1%) were less frequent than perineal (38.1%) and throat (30.8%).34 

Heavy dispersers are often responsible for the spread of infection. These are often infected patients, with large burns or widespread eczema, but asymptomatic carriers and individuals with upper respiratory tract infections may also be dispersers.65, 66  Some authorities advocate an assessment of disperser potential, particularly where there are scant isolation facilities.   Perineal carriage, the presence of large numbers of colonies from hair and fingers or positive contact- or sweep-plates from bedding are all suggestive of heavy dispersal from carriers.67, 68  The organisms are commonly present in the air near the disperser and on the floor around the bed. 
Thus the sites and even the environment where MRSA are likely to be positive can vary for many reasons including the strain and patient population.  The choice of screening sites  will depend  on clinical and epidemiological indications. Environmental sampling may be performed in certain instances at the discretion of the ICT.

The methods used to process the screening swabs in the laboratory can also affect the sensitivity of detection.  63, 69   Combining swabs into the same broth can be a cost-effective way of processing specimens, although the salt and antibiotics used in the broth  may require modification depending on the MRSA outbreak  strain. 63, 70
More widespread screening may be indicated if the strain is known or suspected to have a propensity for spread, for example, EMRSA-16.29   Whilst the number of patients with MRSA is important, there is no absolute figure which dictates this and factors such as ward facilities, whether MRSA has been detected previously, staff:patient ratios and patient dependency, are also important.  Where MRSA has become endemic, the ICT should assess prevalence and review and reinforce control  measures.   

Screening before discharge to long stay community units has been carried out during an outbreak,29 in order to monitor the effectiveness of infection control measures in the hospital. Comprehensive guidelines on the control of MRSA in the community have already been mentioned.4  A recent circular from the Department of Health emphasises that patient care should not be compromised by MRSA status71 and that patients with MRSA should not be denied admission to nursing and residential homes.

1.3.4 Carriage of MRSA by health care workers 

MRSA rarely causes infection in healthy people such as health care staff and their families.  However, as transmission of MRSA may occasionally occur via close contact, screening of health care staff sharing accommodation with known carriers may sometimes be indicated.  Failure of eradication treatment in staff has been described when the home environment and relatives were heavily contaminated with MRSA.72 Investigation and treatment of health care personnel is the responsibility of the Occupational Health Department  with support from the Infection Control Team.


Whilst infected and colonised patients are the main reservoirs of MRSA,73 studies by Lidwell, Shooter and colleagues on nasal acquisition rates of S. aureus in the 1960s showed that nasal carriage among staff provided a source of organisms for nasal acquisition by hitherto non-colonised patients.74  The introduction of MRSA into unaffected areas by colonised staff is well-documented.75,76

Transient staff  carriage of MRSA  may also be  responsible for transmission, although detailed studies are few. One study which repeatedly screened nurses before and after duty periods in which  they  solely attended six patients widely colonised with EMRSA-1, showed three  EMRSA  carriage  patterns: transient carriage, when the EMRSA was isolated from staff noses or fingers after duty but not  before their next  day's duty; short-term  nasal carriage, where EMRSA carriage was  detected on  two consecutive screens; and persistent nasal carriage seen in  one nurse who also had colonisation of a perineal lesion. 77 All but one of these incidents of transient or short-term carriage could  be  explained  by close patient contact rather than environmental exposure and  occurred  despite an intensive control programme. Transient carriage  may explain  some of the difficulties in  EMRSA control.

This study also illustrates the importance of avoiding staff screening at the end of a period of duty  as  staff may be deemed persistent carriers and  given unnecessary treatment. Transient hand carriage may be detected by asking staff to impress finger-tips on to solid media.  Whilst not recommended as a routine measure this may help to illustrate to staff the frequency of hand carriage and the importance of hand washing. 

During outbreaks staff should be reminded of the importance of handwashing and transient carriage of MRSA.  Staff with infected or colonised lesions should not be at work.  A decision to screen staff will be influenced by the specialty in which they work. Staff in critical areas such as intensive care units, special care baby units or cardiothoracic wards should be screened as soon as possible after detection of a case  and take precedence over staff working in medical and elderly care wards. Where spread is continuing in other areas despite the introduction of control measures then examination of lesions and staff screening should be performed. 

1.3.5 Treatment of carriers 

There is good evidence to suggest that carriage of MRSA by patients and hospital personnel provide important sources of MRSA for subsequent spread.78  Therefore an attempt should be made to eradicate colonisation in most hospitalised patients and health care staff. However, it may be decided that in patients in low risk clinical areas of the hospital, where the situation is similar to that in community residential homes4 and there is not extensive interaction with the acute units, that treatment of colonisation is not necessary.  

Health care workers, who are regularly transferred to acute units should be reminded to report infected skin lesions to Occupational Health. Inspection of lesions at the start of an outbreak is advisable and when there are unexplained increases in MRSA acquisitions.  
Eradication of carriage may also be necessary in patients who are to be transferred to  specialised centres, which should be informed of the carriage status of the patient. 

Other factors which will  influence the decision to attempt eradication of carriage include whether the patient is likely to comply with the regimen, whether there is heavy skin dispersal and the impact of possible side-effects. Frail, elderly patients recovering from surgery or serious illness may not be able to tolerate combinations such as rifampicin and fusidic acid to treat throat carriage, whilst topical antiseptics may exacerbate pre-existing skin conditions or cause irritation.

Nasal carriage.

The most effective topical treatment for the eradication of nasal carriage is mupirocin in a paraffin base ('Bactroban Nasal') applied to the anterior nares three times daily for 5 days.79,80,81   Strains of MRSA with low level (MIC 8-256 mg/1) and high level (>256 mg/1) resistance to mupirocin are now increasingly encountered in the UK.82   MRSA strains with low-level resistance may still respond to mupirocin.13, 83 Repeated and prolonged courses may be associated with the emergence of resistance, as has occurred in a closed community outbreak where Riley and co-workers suggested that at least one month should elapse before repeating a  course of mupirocin treatment of skin infections. 36
Other topical agents e.g. 1% chlorhexidine and 'Naseptin' cream (0.1% chlorhexidine + 0.5% neomycin) are less effective but may reduce the number of organisms in the nose78 and are an alternative for mupirocin-resistant strains, particularly when the strain is known to be neomycin sensitive.  Other treatments for mupirocin-resistant strains have been reviewed recently. 84
Systemic therapy with rifampicin may be considered in exceptional circumstances if the benefits clearly outweigh any potential drawbacks such as side-effects.85 Rifampicin must always be combined with another agent active against the MRSA strain such as sodium fusidate, ciprofloxacin or  trimethoprim in order to prevent the emergence of resistance. The incidence of side effects with antibiotics such as rifampicin is high and staff caring for these patients must be warned of the common side effects and advised to discontinue treatment if necessary. 

Other regimens, using both topical86 and oral antibiotics have been described.87  The eradication of nasal carriage by topical and oral agents has recently been reviewed.78, 88  Results with most regimens (other than  nasal mupirocin) have been disappointing, with low eradication rates, high relapse rates and the emergence of resistance to agents such as rifampicin and ciprofloxacin.  However, in many of these studies it has been difficult to distinguish failure to eradicate MRSA from re-colonisation with the same strain.7,84
Throat carriage

Topical nasal applications often fail to clear throat or sputum carriage, although mupirocin may be more effective than naseptin in this respect. 63 Systemic therapy as described above may be considered in some circumstances. More recently others have suggested that a throat spray should be used in conjunction with nasal mupirocin. 89  This requires further work to assess any additional benefit offered by the spray.

Intact skin

Skin adjacent to carriage sites is frequently contaminated with S. aureus, which may be spread into the environment on skin scales.   The staphylococcal load  may be reduced by washing the skin and hair with an antiseptic detergent.  A progressive reduction in skin flora was obtained by daily bathing for 3 consecutive days  with chlorhexidine, hexachlorophane or povidone-iodine detergents 90 and it would seem advisable to continue antiseptic baths or showers during treatment of the carriage site.  Chlorhexidine, povidone-iodine and triclosan detergent solutions have all been used and all have some activity against staphylococci. 91,92,93  The use of emollients is advisable in patients with skin problems or in the elderly.  Concentrates are available (eg ‘Savlon',  'Ster-Zac Bath Concentrate') which kill staphylococci in the bath water, but are less effective in reducing skin colonisation than direct application of the antiseptic detergent to the skin by a washing cloth. Particular attention should be paid to all areas of moistened skin such as the perineum, followed by rinsing in the shower or bath. Antiseptic detergents should be used with care in patients with dermatitis and must be discontinued if skin irritation develops.

Hexachlorophane powder (0.33% 'Ster-Zac powder') is an effective antistaphylococcal agent used in infants and may be applied to the axillae and groin of adults if these are colonised,69, 94,95  but should not be used on areas of broken skin.  It should be used with caution in infants.96

Skin lesions
Mupirocin in a polyethylene glycol base (‘Bactroban’) is an effective anti-staphylococcal agent when applied to skin lesions such as eczema and small superficial pressure sores.  It should not be used on large burns or large raw areas because polyethylene glycol base is nephrotoxic and may be absorbed 97. Mupirocin in a paraffin base ('Bactroban Nasal') may be considered in this situation. Prolonged application to skin should be avoided as this is associated with the emergence of mupirocin-resistant S. aureus.98, 99  Eradication of MRSA from skin lesions should be undertaken at the same time as attempts to eradicate carriage elsewhere.  Other preparations such as those containing tea tree oil may have a place in eradicating MRSA.100  

Mupirocin ointment is not suitable for the insertion sites of central venous catheters or other plastic devices because of possible polyethylene glycol damage to catheter material.101
1.3.6 Systemic treatment of infections
Treatment of the individual patient with MRSA infection is unlikely to have a great impact on preventing spread because systemic antimicrobial agents used in treatment may have little impact on the carrier status.   It is important to carry out an extended antibiogram on first isolates from patients to select the most appropriate therapy, and subsequently if the clinical response is poor.  What follows is an overview of current options for treatment, but the reader should consult relevant sources for more detailed information, especially on new agents.102-105
A clear diagnosis of invasive infection is important as antimicrobial agents used to treat MRSA are potentially more toxic and expensive compared with conventional therapy for MSSA infections.   Consequently, every effort should be made to obtain appropriate specimens, e.g. pus, tissue, broncho-alveolar lavage, to confirm a microbiological diagnosis of infection.  Where possible, two or more sets of blood cultures should be taken to diagnose bacteraemia, as MRSA isolated from one set only may represent contamination due to heavy skin colonisation at the site of venepuncture.  Where a focus of MRSA infection causing extensive sepsis is identified, it is essential to adopt a combined medical and surgical approach e.g. in the management of osteomyelitis where devitalised necrotic tissue needs to be removed.104
There are a number of agents with in vitro activity against MRSA but these have variable efficacy in clinical practice.105,106   The glycopeptide antibiotics (vancomycin and teicoplanin), either alone or in combination with another anti-staphylococcal antibiotic, are currently the agents of choice for treatment.  It is important to confirm that the patient is receiving adequate doses and to monitor the emergence of toxicity by checking serum levels initially (e.g. around the 3rd or 4th dose) and subsequently (e.g. weekly or more often). Desirable trough serum levels of vancomycin have been described as 10 - 20 mg/l, 105 but  a 1994 study recommended that trough concentrations be maintained between 5 -10 mg/l and that levels of 10-12 mg/l should be considered as early signs of accumulation and an indication for dose modification. 106 Desirable serum levels for teicoplanin are a trough of at least 10 mg/l, 107 whilst serum levels of at least 20 mg/l are recommended when it is used to treat staphylococcal endocarditis. 

Although laboratory studies of beta-lactam agents and beta-lactam inhibitor combinations suggest some activity, these are inactive against strains where resistance is mediated by the production of penicillin binding protein (PBP2’)108 and consequently this group of agents should not be used.  Rifampicin may be useful but should not be  given alone because of the risk of resistance emerging during therapy.  Nonetheless, this agent is useful in the management of CNS infections, osteomyelitis and endocarditis. 109  Similarly, fusidic acid  or  perhaps fosfomycin 102,105 may be appropriate with other agents in the management of bone/joint or other infections, if the isolate is sensitive in vitro. Epidemic strains of MRSA are often resistant  to aminoglycosides but this can vary geographically and with time.  If the isolate is sensitive in vitro, gentamicin may be synergistic with a glycopeptide in vivo.   Fluoroquinolones, especially newer agents with enhanced anti-staphylococcal activity, may be used if the isolate is sensitive in vitro.   The combination of rifampicin and a fluoroquinolone is potentially useful in some patients and may prevent the emergence of quinolone resistance during therapy.105  Trimethoprim-sulfamethoxazole110 or a tetracycline, such as minocycline, may be used as a last resort but evidence of efficacy is largely anecdotal. 105 


There are a number of novel agents currently under development and in time these may represent genuine alternatives.  These include a synthetic carbapenem, the streptogramin combination (quinupristin/dalfopristin) and the oxazolidinones. 102, 105   Quinupristin/dalfopristin shows particular promise and a recent in vitro analysis of UK isolates suggests that this agent has similar activity against MRSA and MSSA.111   However, at present there are little clinical data on the efficacy of these agents.   Thus most therapeutic strategies currently include a glycopeptide alone or in combination.102
There have been three reports from Japan112, USA and Eastern Europe113 of low level vancomycin resistance in MRSA.  These strains do not contain the vancomycin resistance genes described in resistant enterococci.  However, this is a worrying development: higher level resistance may emerge in these isolates following continuing exposure to vancomycin and there remains the possibility that the vancomycin resistance  genes (or indeed other resistance genes)  may transfer to MRSA as has been demonstrated in vitro and on animal skin for vanA from a resistant enterococcus to an MSSA.114
Although vancomycin-resistant isolates have minimum inhibitory concentrations of approximately 8 mg/l, treatment with a glycopeptide alone is unlikely to be successful.  Therapeutic options include higher than recommended doses of glycopeptides in combination with other agents, depending on the susceptibility patterns.  Strategies for the treatment of glycopeptide-resistant coagulase negative staphylococci, including rifampicin and gentamicin, may also need to be considered.115 Even before the emergence of vancomycin-resistant S.  aureus in clinical practice, consideration was given to control measures. Stringent infection control policies such as isolation in a single room with restrictions on individuals entering the room, reducing the number of health care workers who have contact with the affected patient and processing specimens from positive patients in the laboratory in a biological safety cabinet have been recommended.116   At present, there are no clear guidelines on the effective management of patients with infection caused by vancomycin-resistant S. aureus, but an extended antibiogram may indicate which antibiotic or combinations of antibiotics are most appropriate.  

1.3.7 Microbiological characterisation of MRSA
Although a variety of tests has been described for the identification of strains of MRSA as S. aureus, the coagulase and/or protein A tests used in the UK remain satisfactory for routine use.  There has been a report that EMRSA-16 is more salt sensitive than EMRSA-1 and that lower amounts of salt may be required in enrichment media.70   However, it remains to be seen if this is significant in the clinical situation.117 If lower salt concentrations are used, an antibiotic such as aztreonam or nalidixic acid is required to inhibit Gram-negative organisms.70
There are no specific laboratory tests which will indicate unequivocally the epidemicity of a  strain of MRSA.  Identification of the phage-type and the use of  molecular techniques to further type strains may allow comparison with the behaviour of that strain elsewhere. 118,119,120,121,122 However, it is advisable to treat all MRSA as potentially epidemic, particularly in high risk units. 

Strains of S aureus have been described which initially appear methicillin-resistant through the over-production of a beta-lactamase that partially inactivates beta-lactamase stable penicillins such as flucloxacillin and oxacillin.123   These borderline-susceptible strains may be detected by the addition of a beta-lactamase inhibitor, such as clavulanic acid or sulbactam, which reduces the minimum inhibitory concentration to the susceptible range.

Because of the inevitable delay in detecting MRSA by conventional culture methods and the clinical and  financial consequences of not knowing the MRSA status of a patient for 48-72 hours,  there is increasing interest in molecular methods to detect the gene responsible for methicillin-resistance.  The mecA gene, the determinant encoding the penicillin binding protein PBP2a (also termed PBP2’) responsible for methicillin resistance, is absent from susceptible strains and is therefore a useful marker.  Detection of this gene has been used to confirm methicillin resistance in isolates which are borderline by conventional phenotypic methods124 and in a wide range of staphylococcal isolates and spiked blood samples.125  This approach has not yet been applied routinely in the diagnostic laboratory, but is used  to confirm methicillin resistance in reference laboratories.   Commercial applications involving mecA detection have been validated, but are not available for the routine laboratory at the time this report was prepared.  Further research in this area may assist infection control personnel to detect MRSA reliably and more rapidly than at present.

Low-level (MIC 8-256 mg/L) and high-level (MIC > 256 mg/L) mupirocin resistance can be detected by disc diffusion methods  (including the E-test).  Amplification of the mupA gene by PCR is used to 

distinguish current high-level resistance in  S. aureus when there are interpretation difficulties.126

Typing: More than one epidemic strain may be present in a hospital and this may increase the need for and usefulness of typing. MRSA characteristics such as antibiotic susceptibility, pigmentation and   haemolysis may, depending on their stability or rate of change, be used  to distinguish isolates locally and assist in the choice of isolates for further typing or sub-typing.  Such typing data can inform hypotheses  of MRSA spread and the prioritisation, design or revision of local control measures. They  also have national implications as new epidemic strains of MRSA emerge and spread.

PART 2 - PRACTICAL GUIDANCE
2.1  CATEGORISATION OF RECOMMENDATIONS

The recommendations in this section of the report are adapted from the classification system recommended in the Centers for Disease Control guidelines 127 as follows:

Category I: strongly recommended and strongly supported by well-designed experimental or epidemiological studies.

Category II: strongly recommended and viewed as effective by experts in the field and a consensus of the British Society for Antimicrobial Chemotherapy, Hospital Infection Society and Infection Control Nurses Association. These recommendations are based on strong rationale and suggestive evidence, even though definitive scientific studies may not have been done.

No recommendation:  an  unresolved issue as there is insufficient evidence or consensus regarding efficacy.

2.2 GENERAL PRINCIPLES
The primary objectives of infection control are the prevention of acquisition and spread of infection by patients and staff.  The priorities for targeted control procedures are  high risk units, such as intensive care units, and patients who are particularly susceptible to infection.

Infection control is the responsibility of all staff associated with patient care. A high standard of infection control is required in all wards and units and is an important part of the concept of total patient care. Commissioners of health services should add their weight to these requirements by specifically including infection control in contract specifications, and expecting the active participation of  senior clinical and management staff in the control of hospital infection.

Managerial staff have an important role in ensuring that adequate facilities and resources are provided and that appropriate infection control staff and support services are available in the hospital. The ICT should agree a long-term  strategy for control with senior hospital management, which may include provision of an isolation ward or section of a ward; provision of adequate isolation and handwashing facilities in new or upgraded units or hospitals and establishment of admission bays in high and moderate risk areas. This should also include antibiotic control measures, such as optimal selection, correct dosage, appropriate duration of treatment and curtailed use, as these will prevent or delay the emergence of resistance.

To ensure a high standard, continuing education of all staff in infection control is essential. This can be time-consuming and an additional expense, but is necessary for all hospital staff involved in patient care and should be included in the induction of all staff, including doctors.

The general principles of infection control apply to all wards and units and are applicable to the control of MRSA. The methods of control should be regularly monitored and audited by infection control and clinical staff as appropriate, who should take heed of  infection control standards. 54,55 Written policies should be available on all wards and units. The establishment of a link nurse scheme128 should be considered.

2.2.1 Basic infection control measures 

These should include:

· ‘alert’ organism surveillance, as a minimal surveillance method

· correctly performed handwashing and disinfection 

· wearing of gloves and disposable aprons for contact with body fluids, lesions and contaminated materials

· appropriate isolation of patients with, or suspected of having, a communicable infection

· rational use of antibiotics and an antibiotic policy

· high standards of aseptic techniques

· high standards of ward cleaning

· careful handling of used linen and its transport in sealed bags of appropriate colour

· segregation of all waste, careful handling of clinical waste and its transport in a sealed bag of appropriate strength and colour

· avoiding overcrowding of patients  

· reviewing the need for and minimizing intra- and inter- ward transfers of patients

· maintaining adequate and appropriately skilled nursing and other staff levels

· regular monitoring of compliance with infection control policies through effective audits

2.3 COURSE OF ACTION WHEN INFECTED OR COLONISED PATIENTS ARE DETECTED

The course of action taken when a patient colonised or infected with MRSA  is detected depends on a variety of factors including: 

· the type of ward

- non-acute

- acute

- intensive care or other high risk unit

· the facilities available for patient isolation

· the experience of  MRSA in the hospital

- first identification of MRSA in the hospital or unit

- frequent re-admissions and transfers but little spread

- evidence of spread 

- MRSA endemic locally

· ward design

- "Nightingale" i.e. open-plan with no bays

- wards with bays and/or cubicles

· whether affected patients are likely to be heavy shedders of MRSA  e.g. those with burns or infected eczema

· the virulence and potential transmissibility of the organism. Often this will not be immediately apparent but may be known if the patient was  MRSA positive previously and the strain was typed. 

The Working Party recommends that the approach to controlling MRSA can be categorised according to the risk or vulnerability of other patients on the ward or unit and whether the hospital already has an endemic problem with MRSA. The introduction of different categories of infection risk and infection control responses depending on the susceptibility of patients and available resources were discussed by Spicer 129 and later in WHO recommendations. 130  Categories of risk and the appropriate control procedures are outlined below but these may overlap. It is not possible to be prescriptive for all circumstances as decisions need to be based on the local situation. Local assessment together with these guidelines should indicate the appropriate course of action of the ICT.  The hospital’s infection control policy should identify which clinical areas are included in each clinical risk category (see below). Depending on local clinical practice and ward case-mix, it may be more practical for some hospitals to merge clinical risk categories.

Patients who are found to be colonised or infected with MRSA should be informed of what this means and clearly identified for infection control purposes. This can be done by tagging their medical records, in a manner agreed locally to preserve patient confidentiality, so that they are recognised immediately on admission to hospital (for example, with a sticky label indicating MRSA with a reminder that the infection control team be notified, or an indication  on the outside of the notes that special precautions as detailed inside the notes are necessary). In addition, hospitals may keep a list of known affected patients with the admissions or accident and emergency department or have them identified on the hospital computer system131, so they are admitted directly to an isolation room. This is particularly useful for patients attending high risk units.  Patients may also be given cards indicating that they have been infected or colonised with MRSA in the past. This has the benefit of informing staff if the patient is admitted to a different hospital or health care centre for treatment.   

2.3.1. Approach where MRSA is endemic 

An endemic situation occurs when there is the continuing presence of MRSA, with or without infection, in a given hospital or in a specific group of patients in the hospital despite standard control procedures.

Active intervention in an endemic situation can be effective in reducing the overall numbers of colonised and infected patients. The ICT should continue to assess its occurrence and whether most cases are new acquisitions within the hospital or admissions and transfers of already affected patients. The general principles described above (2.2) should be reviewed and reinforced, with emphasis on monitoring compliance with infection control policies; increased cleaning in affected wards, including a schedule for thorough cleaning of all wards in rotation; reviewing antibiotic policies, particularly antibiotics used for prophylaxis and empiric therapy;  and reducing movement of patients between wards.

Additional preventive precautions may be added to the endemic measures if resources are available, for instance in low, moderate and high risk categories. Units containing vulnerable patients, such as transplant units and ICUs, should be given priority for maximal precautions.

2.3.1.1 Approach in minimal risk areas of a hospital where MRSA is endemic
These include the following units, where the recommendations outlined in recent community guidelines on the control of infection in residential units4  largely apply:

· long-stay care of the elderly 

· psychiatry 

· psychogeriatric 

Action to be taken on identification of a case

· basic control measures as detailed in 2.2.1, but isolation is not necessary

· cover lesions from which MRSA has been isolated with an impermeable dressing

· a decision may be made on clinical grounds (e.g. patient unlikely to be re-admitted to a higher risk area) not to treat colonisation in patients in low risk clinical areas of the hospital, where the situation is similar to that in community residential homes.

· exceptions to this approach may be necessary where there is regular transfer from such units to higher dependency areas.  Then, the policy for that area should be adopted. 

· the transfer of patients to longstay units should not be affected by MRSA status. 

Category II
2.3.1.2 Approach in low risk areas of a hospital where MRSA is endemic
These include most medical wards: general, acute care of the elderly, non-neonatal paediatric .

Admission screening should include patients who are:
· known to be previously infected or colonised with MRSA

· frequent re-admissions

· transferred from MRSA-affected hospitals or nursing homes

· transferred from hospitals abroad 

These patients should, if possible, be admitted to an isolation  room or ward until deemed to be free of MRSA.

Category II
Action to be taken on identification of a single case:

· basic control measures should be in place as detailed in 2.2.1

· isolate the index case 

· carry out a full MRSA screen of the index patient

· eradicate carriage as detailed in Section 2.4.

· screening of other patients is not usually necessary, but consider it if clinical infections are detected. 

Category II
2.3.1.3 Approach in moderate risk areas of a hospital where MRSA is endemic
Normally these would include the following wards, but local factors may dictate changes to this categorisation:

· general surgical

· urological

· neonatal

· gynaecology/obstetric 

· dermatology

The approach should be as detailed in 2.3.1.2 above, with the addition of the following measures:

· screen the nose, perineum, skin lesions and manipulated sites of all patients in the ward if there are two or more cases with circumstantial evidence of transmission

· isolate carriers if possible

· use an antiseptic detergent for washing affected patients (see 2.4.2)

· screen staff if there is evidence of further spread (see 2.3.3); exclude colonised staff from work (see 2.4.5)

Category II
2.3.1.4 Approach in high risk areas of a hospital where MRSA is endemic
These include specialist wards or  units such as those below, where the consequence of uncontrolled MRSA is serious because of the risk of invasive infection and difficulties in treatment:

· intensive care 

· special care baby units (SCBUs)

· burns 

· transplantation 

· cardiothoracic 

· orthopaedic 

· trauma 

· vascular 

· regional, national or international referral centres

The approach should be as detailed in 2.3.1.3 above, with the addition of the following measures:

· Admission screening: Regional, national or international referral centres should consider screening all patients on admission to the unit. All high risk units should screen patients transferred from an MRSA-affected ward. 
· Discharge screening: Patients in affected high risk areas who are to be transferred to other institutions should be screened at the receiving or discharging institution, by arrangement. This may also be useful for surveillance purposes, as it monitors incidence in the discharging unit. 

· screen the nose, perineum, skin lesions and manipulated sites of all other patients in the unit after a single case

· isolate carriers

· screen skin lesions in staff for MRSA after a single case

· screen all staff (see 2.3.3) if additional cases of MRSA occur with circumstantial evidence of spread

Category II

2.3.2 Approach  in an acute hospital without  endemic problems
Action to be taken on identification of a case of MRSA
If this is the first encounter with MRSA or a new encounter after previous successful control,  every reasonable effort should be made to detect colonised or infected patients on admission and to prevent spread of the organism. Action following the identification of early cases in any area of the hospital should be as described  above  (2.3.1.4).  It is important to screen suspected cases  and, if possible, admit them to an isolation room or ward until deemed to be free of MRSA. Should this approach fail, action should be as described under “Approach where MRSA is endemic” in 2.3.1.
Category II

2.3.3 Screening of patients and staff  for MRSA
Samples from patients and staff during a ward screening programme should be co-ordinated by the Infection Control Team. A pre-prepared kit with instructions, forms, swabs and media is useful, particularly when samples are taken by night staff. Swabs should be moistened in saline or peptone water and rubbed firmly over the area with 10-20 strokes, and sent immediately to the laboratory or, if this is not possible, placed in transport medium.

Suggested sampling sites:

· admission screening, ward screening and screening of staff with positive nasal swabs: nose, perineum/groin, lesions and manipulated sites (e.g. catheter urine, indwelling intravascular catheters, tracheostomies, sputum).

· further samples may be considered if clinically or epidemiologically indicated, for instance the throat (especially in denture wearers or if nasal screening swabs remain persistently positive), faeces, urine, vaginal and axillary swabs. Consider hair and fingers and contact- or sweep- plates from patient’s bedding if assessing extent of dispersal.

· initial staff screening: nose and lesions.

· the umbilicus should be sampled in infants

Category II for all above sections
2.3.4 Patient Isolation

Standard source isolation procedures should be instituted for affected patients in high to low risk clinical areas in a fresh encounter or an endemic situation  (see 1.3.1 and Appendix 3).  The patient’s medical and psychological welfare should not be compromised by unnecessarily restrictive infection control practices.  The infection control team should be contacted in case of doubt.

Type of isolation

· an isolation ward with handwash basins and preferably with toilet facilities in the individual rooms is very desirable as this has been shown to be effective in controlling spread.

Category I
· an extraction fan system removing air to the outside environment is advisable for nursing staphylococcal dispersers. The individual rooms should have a good communication system and a television set. Good visibility of patients from outside the room is important.

Category II
· side-rooms should be used when there is no isolation unit, but are less likely to be effective.

     Category I
· cohort nursing by gathering all MRSA patients in one ward or in a defined area of a ward and using designated staff whose own movements are restricted is preferable to side-rooms being occupied by MRSA patients on many different wards. Movement of these patients to other areas of the ward or to the rest of the hospital should be minimised. 

Category II
· the implications of MRSA colonisation, infection and treatment should be explained to the patient and close relatives prior to transfer to a side-room, isolation unit or designated area.  Leaflets are available for instance from the Association of Medical Microbiologists and Infection Control Nurses Association.

Isolation procedures

· disposable aprons or gowns should be worn by all staff handling the patient or having contact with their immediate environment. This also applies to visitors who assist with the patient’s bodily care. Visitors who only have social contact with the patient, such as shaking hands, do not need to wear protective clothing, but do need to wash hands after leaving the room. 

Category II
· gloves do not obviate the need for hand washing and should be worn when there is handling of the patient or their immediate environment, contact with their secretions, and handling of contaminated dressings or linen.

Category I
· masks are rarely  necessary other than perhaps for procedures that may generate staphylococcal aerosols, such as sputum suction, chest physiotherapy or procedures on patients with exfoliative skin conditions.  
 No recommendation
· the door should be kept closed  to minimise spread to adjacent areas.  If this is likely to compromise patient care, for instance in the elderly confused patient, a risk assessment should be made as to whether the door may be kept open. Such patients often benefit from being nursed together in a cohort with other MRSA patients. The side-room door must be kept shut during procedures that may generate staphylococcal aerosols, such as chest physiotherapy, wound dressing or bed-making.

Category II
· visitors to the cubicle or ward and staff from other wards and departments, e.g. physiotherapists, radiographers, other medical teams, students, should only enter after permission and instructions from the nurse in charge. 

· a card or information sheet may be useful, particularly for side-rooms in larger wards (see Appendix 3). 

Cleaning and disinfection 

· antiseptic detergents (eg triclosan, povidone iodine, chlorhexidine) or alcohol (70%) should be available for staff hand disinfection before and after contact with the patient or their immediate environment.

Category I 
· instruments or equipment (e.g. writing materials, sphygmomanometers, stethoscopes, lifting slings, physiotherapy exercise machines) should be designated for MRSA patients. If not possible, such items should be suitably disinfected before use on another patient.

Category II
· the side-room in which an MRSA patient has been cared for should be cleaned after the patient’s discharge according to the local disinfection policy, with special attention to horizontal surfaces and dust-collecting areas.  Hot water and detergent are usually satisfactory. Decisions whether a disinfectant is needed should be made by the Infection Control Team. Pillows and mattress covers should be checked for damage. Therapy beds need special cleaning.

Category II
Additional general measures which may reduce spread include installing an alcoholic antiseptic dispenser at the ward entrance and requesting all staff entering and leaving the ward to use an antiseptic hand rub.

No recommendation

Finally, there should be planned periodic thorough cleaning of the whole ward, including bedding and curtains.
Category II

Clinical waste

Handle carefully and dispose according to hospital policy.

Category II 
Linen

Handle carefully and enclose in appropriate bag as decided by the ICT. Bedding and adjacent curtains should be sent to the laundry after the patient’s discharge.

Category II 
2.3.5 Ward Closure

Such a step should only be taken after a risk assessment has been carried out by the outbreak control group, with full consideration of all the facts by relevant parties. An isolation ward would reduce the necessity for closing the ward.   Factors which should be considered include:

· MRSA strain eg it is known to be virulent and/or transmissible

· number of cases

· clinical activity and availability of alternative facilities locally

· staffing levels, skill mix, dependence on agency staff

· whether risk of transmission outweighs benefit of admission

A  thorough clean of the ward should be carried out after it has been closed and patients transferred elsewhere.

Category II
2.4 TREATMENT OF CARRIERS, COLONISED SITES AND INFECTIONS
Eradication of carriage of MRSA, especially at sites other than the nose, may fail. The organism may be resistant to topical antibiotics and antiseptics are not always effective. High-level resistance to mupirocin is increasingly reported in MRSA strains. Treatment of colonisation with combinations of systemic agents following failure with topical agents must be considered carefully: some combinations such as rifampicin and fusidic acid may have severe side effects. A risk assessment should be made as to whether the benefits outweigh the risks.  It is important to discuss this with the affected person.   In addition, resistance may emerge rendering these agents ineffective in the treatment of subsequent MRSA infection and other  conditions, for instance, rifampicin in tuberculosis. When mupirocin is used, susceptibility testing to identify low-level and high-level resistance is essential.  Prolonged (more than seven days) or repeated courses (more than two courses in a single hospital admission) of mupirocin must be avoided because of the risk of the development of resistance. Furthermore, prolonged or repeated courses may be unsuccessful.

 Category II
The following procedures are suggested, but the final decision should be made by the ICT depending on local circumstances. Treatments should be reviewed weekly.

2.4.1 Treatment of patients who are nasal carriers
· apply a small amount of 2% mupirocin in a paraffin base with a cotton wool swab thoroughly to the inner surface of each nostril three times daily for 5 days. 

Category I
· sample the nose two days after completing the course of treatment.

Category I
· if the nasal swab is still positive check for throat colonisation and  repeat the course of treatment. 

Category II
· if the strain is mupirocin-resistant or not eradicated after two courses of treatment, an alternative agent should be considered. For example if the strain is neomycin sensitive, apply naseptin cream (0.5% neomycin plus 0.1% chlorhexidine) to the nose four times daily for seven days. Other products have been used with varying success, e.g. 1% chlorhexidine cream, bacitracin or povidone-iodine ointment. Although these products are less effective than mupirocin, they may reduce the numbers of organisms present.

Category II
· antibiotics which may be required for systemic use (for example fusidic acid, gentamicin and vancomycin) should not be used topically.
      Category II
· use antiseptic detergents for washing the patient (see 2.4.2).

      Category II
2.4.2 Treatment of patients who are skin carriers
· patients carrying MRSA in any site should bathe daily for 5 days with an antiseptic detergent such as 4% chlorhexidine, 2% triclosan or 7.5% povidone-iodine. The skin should be moistened and the antiseptic-detergent applied thoroughly to all areas before rinsing in the bath or shower. Special attention should be paid to known possible carriage sites including axilla, groin, perineum and buttock area. The antiseptic detergent should also be used for all other washing procedures and for bed bathing.

     Category II
· if the strain is not eradicated the course may be repeated and may be continued if agreed by the ICT.

     Category II
· the hair should be washed twice weekly with one of the antiseptic detergents. An antiseptic shampoo, such as povidone-iodine or cetrimide, may be less drying and preferred by the patient. Ordinary shampoo can be used afterwards if desired.

     Category II
· after satisfactory completion of a course of treatment, clean clothing, bedding, towels and a flannel should be provided.

      Category II
· if skin irritation is reported with any of the antiseptic detergents, the ICT should be informed immediately. An alternative agent may be suggested. Antiseptics should be used with care in patients with eczema, dermatitis or the more delicate aging skin. A dermatologist should be consulted for advice on such patients. It may be advisable to use an  antiseptic bath additive with emollients.

No recommendation
· hexachlorophane powder (e.g. 0.33% SterZac powder) can be applied to axillae and groins, particularly if these sites are also colonised, but should not be applied to open lesions. Caution is also required in the use of hexachlorophane in neonates.

      Category II
· all patients and staff in the ward, irrespective of whether they are known to be colonised, may be advised to use antiseptic detergents for bathing and washing in certain circumstances, for example during an outbreak in a high risk unit or surgical wards.

     
No recommendation
2.4.3 Treatment of patients or staff who are throat carriers
These are difficult to treat and their role in the transmission of infection is uncertain. Systemic treatment is usually required. This should be considered only in exceptional circumstances, for example evidence of transmission from a throat carrier, or when it is contributing to a continuing outbreak. This must be clearly explained to the patient or member of staff.

· if treatment is required, a course of rifampicin with fusidic acid or ciprofloxacin should be given for a period of 5 days, according to the susceptibility of the strain.  Trimethoprim may also be effective with other agents e.g. rifampicin or ciprofloxacin. 

Category I
· courses should usually not be repeated since side effects are common and increase with the length of the treatment. The risk of emergence of resistance is also increased.

Category I 

· the value of local treatment such as antiseptic gargles or sprays  is uncertain, but it may reduce staphylococcal load. 

     No recommendation
2.4.4 Treatment of patients with infected or colonised skin lesions
· mupirocin (2%) in polyethylene glycol may be applied to small lesions but not to large raw areas such as burns, or to indwelling plastic devices.

Category I
· treatment should not extend beyond 7-10 days and a repeat course should preferably be avoided since resistance may emerge.

Category I
· dressings containing chlorhexidine or povidone-iodine may be applied to infected or colonised wounds. These are unlikely to eradicate the organisms but may help to reduce numbers of organisms and thus dissemination.

No recommendation
· systemic treatment with rifampicin and fusidic acid or ciprofloxacin should be considered only in exceptional circumstances in an  attempt to eliminate carriage or if there is significant local skin infection.

      No recommendation
2.4.5 Treatment of staff carriers
· staff should be examined for infected lesions and, if present, should be removed from duty if working in a high or moderate risk area. If continuing to work in a low or minimal risk area the lesion should be covered with an impermeable dressing. Occupational Health  have primary responsibility for the treatment of staff. Refer for assessment by an Ear Nose and Throat specialist if a throat carrier, or by a dermatologist if there is a skin condition.

Category II
· nasal carriers should be treated with mupirocin and antiseptic detergents as recommended for patients. In most ward areas staff who are only nasal carriers can continue working whilst on mupirocin treatment if the strain is susceptible or has low-level resistance.  In high risk wards they should be excluded from work for 48 hours from the start of mupirocin treatment.

Category II
· failure to eradicate MRSA after two courses of treatment should be reviewed by the ICT. Possibilities for further management include changing agents, continuing skin treatment indefinitely, a course of systemic antibiotics or  transfer to a another area of work.

Category II
· lesions should be treated with topical mupirocin or alternative agents as recommended for patients.

      Category I
· local managers should confirm that exclusion of staff for infection control purposes is not deemed sick leave.

No recommendation
2.4.6 Follow-up of treated carriers
· at least three negative swabs from previously positive sites should be examined, preferably at weekly intervals, before accepting that MRSA has been cleared. 

Category II
· re-emergence of resistant strains is common and can occur over periods of up to a year or more, particularly where antibiotics have been prescribed.  Therefore, previously positive patients should be considered to be MRSA carriers and re-sampled on subsequent re-admissions, irrespective of previous evidence of clearance. Patients’ notes should be appropriately labelled to enable rapid recognition on subsequent admissions.

Category II
2.4.7 Systemic treatment of clinical infections
Vancomycin or teicoplanin, possibly combined with rifampicin, are the agents of choice for severe infections. For continuing treatment or for less severe infections other agents may be considered if the organisms are susceptible, for example combinations of rifampicin and fusidic acid. Other possible agents are ciprofloxacin, trimethoprim, clarithromycin  and erythromycin. 

Category I
2.5
TRANSFER AND DISCHARGE OF COLONISED OR INFECTED PATIENTS
2.5.1  Within the hospital

· Transfer of MRSA affected patients to other wards should be minimised to reduce the risk of spread, but this should not compromise other aspects of care, such as rehabilitation.  Before transfer of a patient cleared of infection or colonisation from the isolation ward to another ward, they should:

· bathe and wash their hair with an antiseptic detergent

· have clean clothing

· be transferred to a bed with clean linen. The patient's original bed linen should be left behind on the ward. 

           Category II 
Transport of the patient should be carefully supervised:

· lesions should be occluded whenever possible with an impermeable dressing. 

· attendants who may be in contact with the patient should wear disposable plastic aprons on leaving the isolation ward or side-room with the patient. This is unnecessary if  contact is unlikely. Aprons should be removed when contact with the patient has finished and disposed of as clinical waste.

· gloves should only be worn if staff transporting the patient have skin abrasions, or if specifically instructed to do so by the nurse in charge or by the ICT. 

· the trolley or chair should be cleaned with 70% alcohol or another appropriate disinfectant (eg. a chlorine-releasing agent containing 1000ppm available chlorine) after use by the patient and before being used for another patient. All linen should be dealt with according to hospital policy.

· staff should wash hands thoroughly with antiseptic (e.g. chlorhexidine detergent) and dry them thoroughly after dealing with the patient and cleaning the trolley or chair.

2.5.2 Visits to out-patients and specialist departments

Visits by MRSA patients to other departments should be kept to a minimum.  If this is necessary, either for investigation or treatment, prior arrangements should be made with senior staff of the receiving department, so that control of infection measures for that department can be implemented.  These should include:

· dealing with these patients at the end of the working session if at all possible 

· the patient should spend the minimum time in the department, being sent for when the department is ready and not left in a waiting area with other patients.  

· staff coming into close contact with the patient should wear disposable gloves and aprons. The importance of handwashing should be emphasised. Staff should avoid direct contact with other patients whilst dealing with an MRSA patient. 

· equipment and the number of staff attending should be kept to a minimum. 

· surfaces with which the patient has had direct contact should be wiped clean with  70% alcohol, a chlorine-releasing agent containing 1000ppm available chlorine or a phenolic disinfectant (1-2%). 

· linen should be treated according to the hospital policy.

· staff should wash hands thoroughly with antiseptic (e.g. chlorhexidine detergent) and dry them thoroughly after dealing with the patient.

· transport measures should be as indicated  in 2.5.1 above.

Category II - all above sections
2.5.3 Surgical Operations
Every effort should be made to eliminate MRSA prior to surgery. If not possible, the following should be performed:

· bathe the patient in an antiseptic detergent 

Category II
· cover the affected lesion with an impermeable dressing

Category II
· clean the area adjacent to the lesion with 70% alcohol 

Category II
· apply mupirocin to the nose before the operation if the patient is a nasal carrier.

Category I
· vancomycin or teicoplanin should be given prophylactically to cover surgical procedures in colonised or infected patients, following discussion with a consultant medical microbiologist or infectious disease physician.  In addition, prophylaxis with vancomycin or teicoplanin should be considered for patients undergoing surgery, particularly if high risk such as implant surgery, who may have been exposed to risk of acquisition of the strain during an outbreak on their ward.

Category II
· patients should be allowed to recover after surgery in the operating theatre or an area not occupied by other patients to avoid possible contamination of the usual recovery area.

Category II
· theatre surfaces in close contact or near the patient, such as the operating table or instrument trolley, should be disinfected before being used for the next patient.

                   Category II
2.5.4 Burns units
Patients with large burns are often heavily colonised with antibiotic-resistant organisms, including MRSA. When colonised with MRSA, widespread dispersal may occur and prevention of spread is difficult. Although MRSA can cause severe infections in colonised patients, 132,133 many units have endemic colonising strains and have given up attempts at eradication. 134   Patients with MRSA-colonised burns from abroad or in a general hospital may require admission to a specialised burns unit and risks must be balanced between the hazard to other patients and the patient’s need for specialist treatment. Isolation of these patients is desirable.

In order to prevent the spread of infection, every effort should be made to ensure that the burns unit is self-contained (i.e. has its own facilities such as operating theatre, intensive care and isolation beds) 135, that its staff do not work on other wards and that the basic principles of infection control are adhered to (2.2).
2.5.5  Ambulance transportation

· the ambulance service should be notified in advance by the responsible clinician or by their delegated ward staff, if considered necessary by the ICT. 

· there is no evidence that ambulance staff or their families are put at risk by transporting patients with MRSA.

· to minimise MRSA transfer to other patients who may be at risk of MRSA infection, ambulance staff should use an alcohol hand rub after contact with a patient with MRSA in addition to good basic infection control practice. 

· most carriers may be transported with others in the same ambulance without any special precautions, other than changing the bedding used by a carrier.  However, if transport of a potentially heavy disperser is necessary (e.g patient with a discharging lesion which cannot be enclosed by an impermeable dressing, or widespread colonised skin lesions), advice should be obtained from a member of the ICT.  It may then be necessary to transport this patient alone and for ambulance staff handling the patient to wear a plastic apron and to use an alcoholic handrub and wipe down surfaces in contact with the patient with 70% alcohol afterwards. High risk patients should not be transported in the same ambulance as a known MRSA patient. 
· if further measures are required in special circumstances, the ICT should inform the ambulance service. 

· no extra cleaning of the ambulance is usually required after transporting an MRSA positive patient.

Category II all above sections
2.5.6 Transfer to another hospital

MRSA infection or colonisation should not be a barrier to good clinical care. Consequently, inter-hospital transfers for good clinical reasons should not be prevented. However, unnecessary movement should be avoided. 

Identification of infected or colonised patients is the responsibility of the transferring hospital. Before transfer, the clinician responsible for the patient or a member of the Infection Control Team at the transferring hospital should inform the Infection Control Team at the receiving hospital. 

Category II all above sections
2.5.7 Discharge of patients

· MRSA patients should be discharged promptly from hospital when their clinical condition allows. 

· the General Practitioner and other health care agencies involved in the patient's care should be informed.

· MRSA carriers will not normally require special treatment after discharge from hospital. If a treatment course still needs to be completed in particular circumstances the ICT should advise about this.

· if the patient is discharged to a nursing or convalescent home, the medical and nursing staff should be informed in advance. Carriage of MRSA is not a contraindication to the transfer of a patient to a nursing or convalescent home.

· patients should be informed that there is no risk to healthy relatives or others outside the hospital, unless they are hospital workers with patient contact, when they may pose a risk to other patients. In this case the Infection Control Doctor of the hospital discharging the patient should be informed.

· there is no indication for routine screening before hospital discharge to the community. 

     Category II  all above sections
2.5.8  Deceased patients
The infection control precautions for handling deceased patients are the same as those used in life. Any lesions should be covered with impermeable dressings.  Plastic body bags are not necessary. There is negligible risk to relatives, mortuary staff or undertakers, as long as basic infection control precautions are followed.

Category II - all above sections
2.6  TEMPORARY, LOCUM OR AGENCY STAFF

Temporary staff including doctors and nurses are often required in hospitals at relatively short notice. The clinical needs of patients should take precedence over potential difficulties with MRSA control measures, in particular the risk that temporary staff who move frequently from hospital to hospital may be MRSA carriers.

· temporary staff who have not cared for patients with MRSA should be employed whenever possible, or, if time allows, pre-employment screening should be considered if they have looked after positive patients.

· temporary staff should be deployed to care for non-MRSA patients and permanent staff should be designated to care for MRSA positive patients wherever possible.

· if the use of temporary staff on MRSA affected wards cannot be avoided, preference should be given to staff who can work for several days rather than one session. 

· following a period of employment, temporary staff may request to be screened for MRSA carriage, but routine screening post-employment is at the discretion of the temporary member of staff, the occupational health department and the ICT.

· staff carriage of MRSA is not a reportable “infection”.

      Category II - all above sections
2.7 SAMPLE PROCESSING

The main factors affecting specimen processing are laboratory resources and whether a highly sensitive test or rapid results are required.

Sensitivity of detection 

· where sensitivity is required, for instance during screening of all patients on a ward, enrich the sample in Oxoid Nutrient Broth No. 2 plus extra sodium chloride or in salt Robertson's cooked meat. As some strains may be more sensitive to salt, an alternative strategy may be to use a lower salt concentration and add an antibiotic such as aztreonam or nalidixic acid to inhibit Gram-negative organisms.

· if several sites are being screened per patient, the full set of swabs may be placed in one bottle of enrichment broth. If this yields MRSA, repeat specimens from individual sites should be placed in individual broths.

· methicillin should not be added to the enrichment media as it is unstable and may be inhibitory to small numbers of organisms.  

· sensitivity is improved by incubating broths at 30oC. 

· enrichment broths may then be subcultured onto nutrient or blood agar plates containing 4 mg/l methicillin and incubated overnight at 300C.  This should provide evidence of methicillin resistance the following day.

Speed of detection

· where speed is of the essence, for instance to determine the MRSA status of a patient awaiting surgery, it may be necessary to inoculate the swab on blood or nutrient agar in addition to enrichment cultures. 

· plates containing 4 mg/l methicillin may be used, provided it is recognised that small numbers of MRSA may fail to grow. 

· different strains of MRSA vary in their susceptibility to other antibiotics; an “extended” antibiogram may assist in the more immediate identification of particular strains`.

Category II - all above sections
Typing of isolates

Typing can be performed by the Public Health Laboratory Service's Staphylococcal Reference Section in the Laboratory of Hospital Infection  at Colindale, London. This can also assist with the identification of epidemic strains and provide information on their potential for invasiveness. The selection of patient isolates for typing is easier where there is a single cluster of MRSA colonised or infected patients on a particular ward or isolates with differing characteristics. Where there are several wards or units involved, or in continuing or complex MRSA outbreaks, a proportion of the isolates should be sent which test the hypotheses in time and place. Other temporally-related isolates should be stored for later typing if necessary. The Staphylococcal Reference Unit can advise on representative typing of isolates in continuing outbreaks, to follow the evolution of the outbreak strain as well as identify any re-introductions, transfers or new strains.
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	Revised Guidelines for Control of MRSA- Key Points
· The significant increase in the incidence of MRSA in many countries, major changes in health care delivery over the last decade and additional demands on infection control teams have prompted a re-assessment of previous guidelines

· The occurrence of invasive infection, especially in vulnerable patients, and limited options for therapy justify continued efforts to limit spread of MRSA

· Control programmes to prevent spread of endemic MRSA and to minimise the number of patients affected during epidemics have been shown to be effective and to contribute to patient care

· Assessing the financial impact of MRSA and measures to prevent spread is difficult but the evidence strongly suggests that control strategies are cost effective

· Hospital-wide infection control programmes, antibiotic policies and good practice are key measures in minimising hospital-acquired infection, including MRSA.  Handwashing, adequate cleaning and patient isolation or cohorting are particularly important

· In those hospitals which do not have MRSA, every effort should be made to keep it that way without compromising overall patient care

· Where MRSA is endemic, a risk assessment should be carried out and resources utilized in those areas where the impact of spread is likely to be greatest, i.e. in high risk areas such as  the ICU.  The extent of measures in moderate (e.g. a general surgery ward) and low risk areas (e.g. a medical ward) will be less

· The requirement for urgent specialist care should not be compromised by control measures and the patient’s overall needs should take precedence 

· The extent of patient screening is determined by the clinical area and the number of patients affected; screening of staff is usually only indicated in high-risk areas or where spread of MRSA continues despite on-going control measures

· Recommended sampling sites for initial patient screening are the nose, perineum or groin, any lesions and manipulated sites.  The throat should be screened in denture wearers and if nasal carriage persists despite topical therapy

· Prolonged (>7 days) or repeated (more than twice during one admission) courses of mupirocin should be avoided to prevent resistance emerging

· Ward closure should only be recommended following risk assessment and after full consultation with relevant clinicians and hospital management


Glossary of Terms

Carrier of MRSA: a person who harbours MRSA with no overt expression of clinical disease, but who is a potential source of infection.  Recognised carrier sites for MRSA include the nose and throat and certain skin sites, such as perineum, groin, axilla and buttock.  The carriage of MRSA can be transient, intermittent or of long duration (chronic).

Colonisation with MRSA:  the presence and multiplication of MRSA at a body site without tissue invasion or damage.

Infection with MRSA: the entry and multiplication of MRSA in the tissues of the host where they cause tissue damage. 

Surveillance of MRSA: continuing scrutiny of all aspects of the occurrence and spread of MRSA infection and colonisation that are pertinent to effective control.

Incidence: the number of new  cases of MRSA infection and/or colonisation in a defined population within a specific period of time.

Prevalence of MRSA: the total number of people with MRSA infection or with colonisation in a defined population at one point in time (‘point prevalence’).

Endemic MRSA: the continuing presence of MRSA with, or without infection, in a given hospital or in a specific group of patients in the hospital, despite standard control procedures.

Epidemic MRSA: the acquisition of MRSA in the hospital or community (e.g. in a residential facility) with a frequency that is clearly in excess of normal expectancy.  Certain phage types of MRSA are known to spread easily between and within hospitals and are designated ‘EMRSA-1’, ‘EMRSA-16’ etc.

Outbreak of MRSA: this is used interchangeably with ‘epidemic’ of MRSA.  

Epidemiology of MRSA: the study of the distribution and determinants of MRSA infection and/or colonisation in specific populations with special reference to the reservoirs, sources, routes of transmission and portals of entry for MRSA.

Index case of MRSA: the first case in an outbreak of MRSA.  In hospital, for example, this is usually taken to be the same as the first case in a defined group to come to the attention of the investigators.

Isolation of patient with MRSA: separation of patients with MRSA (in an individual room) from others in order to prevent or limit the direct or indirect transmission of MRSA to other people who are susceptible.

Isolation unit (or room): single room or unit with hand washing and toilet facilities. The air supply should be under negative pressure, or at least in balance, to the area outside the room.

Cohort nursing of patients with MRSA: a group of patients with MRSA who are separated from patients who do not harbour MRSA in a geographically distinct area or  with physical separation in the same room.  Isolation in separate rooms is preferable to cohort nursing.  Ideally, the same nursing staff should provide daily care for the same cohort for the duration of the isolation.

Standard source isolation: this describes procedures required for the protection of other patients and staff from infecting agents where the route of transmission is often direct contact via hands, air or dust.

Full MRSA screen: the sampling and culture of sites, in addition to skin lesions and the nose, that are associated with carriage of MRSA (see “Carrier of MRSA”) .

Phage type: MRSA and other staphylococci can be divided into distinct strains or types by testing their susceptibility to bacterial viruses or ‘phages’ in the laboratory.  Certain phage-types of MRSA show characteristic patterns of spread and occur more commonly in distinct geographical areas.

Infection Control Team (ICT): designated staff responsible for day to day hospital infection control activity. It comprises the Infection Control Doctor (ICD), who is normally a Consultant Medical Microbiologist, a Consultant Medical Microbiologist if the ICD is from another speciality and Infection control Nurse(s) (ICN). It has direct access to the hospital Chief Executive or their representative and is responsible to the Infection Control Committee. 

Infection Control Committee (ICC): this normally consists of a chairperson, the ICD, ICN(s), the Consultant in Communicable Disease Control, Occupational Health Physician or Nurse, clinician representatives and the Chief Executive or their representative.  Other members may be co-opted as apprpriate, for example engineer, pharmacist etc.  The ICC is responsible to the hospital Chief Executive and provides specialist advice, formulates and monitors the implementation of policies, and determines and monitors the progress of the annual infection control programme.

Table I  Characteristics of  Epidemic MRSA in the UK

	PRIVATE 

	Phage type


	Antibiotic

Resistance Pattern*
	Protein A
	Urea
	Toxin

	EMRSA-1
	85/88A/932
	P T E (K) (G) S
	+/-
	+
	A

	EMRSA-2
	80/85/90/932+
	P E
	++
	-
	A

	EMRSA-3
	75/83A/932
	P E (K) (G) (N) (Cip) (S)  
	++
	-
	-

	EMRSA-4
	85/90/932
	P T E S
	++
	+
	A

	EMRSA-5
	77/84
	P T K G Rif 
	+
	++
	A,B,C

	EMRSA-6
	90/932
	P T E K N Ba  S
	++
	-
	A

	EMRSA-7
	85inh
	P T E S
	++
	+
	A,C

	EMRSA-8
	83A/83C/932
	P T S
	++
	++
	-

	EMRSA-9
	77/84/932
	P T E K G S
	+
	++
	-

	EMRSA-10
	77/83A/29/75/85
	P T E K G
	+
	-
	A,B

	EMRSA-11
	84
	P T E K G N Ba S
	++
	++
	A

	EMRSA-12
	75/83A/83C/932
	P T E K N F S
	++
	-
	-

	EMRSA-13
	29/83C/932
	P T K G N Ba F S
	++
	++
	-

	EMRSA-14
	29/6/47/54/90/932
	P T K N F S
	+
	-
	-

	EMRSA-15
	75wk
	P (E)  Cip 
	++
	-
	C

	EMRSA-16
	29inh/52inh/75/77/83A/83C
	P E (K) (G) (N)  Cip
	++
	++
	A

TSST1


 Modified data from the Laboratory of Hospital Infection, CPHL published previously 4.

Phage type:         RTD =  Routine Test Dilution;    wk = weak reaction;   underlined reactions = 100 x RTD.

Antibiotic resistance pattern:

Ba

Bacitracin


Cip
Ciprofloxacin

E

Erythromycin


F
Fusidic Acid

G

Gentamicin


K
Kanamycin (or tobramycin)


N  

Neomycin*


P
Penicillin




Rif

Rifampicin


S
Streptomycin

T

Tetracycline


*Neomycin resistance is difficult to detect by disc testing in some isolates. Tobramycin or kanamycin can be  used more reliably to detect the gene responsible for this resistance in gentamicin-susceptible isolates.

Toxin:
Enterotoxins (A,B,C) and Toxic Shock Syndrome Toxin-1 (TSST1)
Table II: Action where MRSA is endemic in an acute hospital

	
	
	Clinical risk area


	
	

	Key:     ( =  yes,          X = no
	High
	Moderate
	Low
	Minimal

	Admission screening
	all, if regional unit
	higher risk patients only*
	higher risk patients*
	X

	
	if not, higher risk patients*
	
	
	

	Discharge screening
	transfers to other units
	X
	X
	X

	Isolate positive patients
	(
	(
	where possible
	X

	Further screen of index

       - to assess carriage sites

       - to assess clearance (3-ves)
	(
(
	(
(
	(
(
	X

X

	Screen other patients
	all
	if further spread
	if further spread
	X

	
	
	
	
	

	Screen staff skin lesions
	(
	X
	X
	X

	Screen all staff if additional cases
	(
	(
	X
	X

	Exclude colonised staff
	(
	(
	------cover
	+ve lesions-------

	Eradicate carriage in staff and patients
	(
	(
	(
	on clinical grounds

	Re-emphasise good infection control practice  (basic measures)
	(
	(
	(
	(


* patients previously positive for MRSA; or transferred from abroad, an affected hospital or nursing home; or frequent re-admissions.  Isolate these patients whilst awaiting the results of admission screening.                                                                                                                                                                                 
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APPENDIX 1

PROGRAMME FOR ERADICATION OF MRSA IN POSITIVE PATIENTS

1. Body washing: use ................................ antiseptic instead of soap and hair shampoo, applying it directly to moistened skin or hair. Wash body at least daily, shampoo hair at least twice weekly.

2. Nose: apply mupirocin nasal preparation with a cotton wool swab or finger tip to inner surface of each nostril three times daily for 5 days. Then wash your hands.

3. If carriage in another site additional to nose e.g. pressure sores and wounds: apply mupirocin twice daily after consultation with patient’s clinician and the Infection Control Team. Consider use of hexachlorophane powder to groin, perineum and buttock areas if skin intact.

IF THE ANTISEPTICS CAUSE IRRITATION CEASE USE IMMEDIATELY AND NOTIFY A MEMBER OF THE INFECTION CONTROL TEAM
4. Clothes: change all night clothes preferably daily after body wash. Other garments should be changed as often as possible (preferably daily) and laundered in a hot machine wash (60oC or over). Non-washable garments should be dry-cleaned as often as possible and at the end of treatment.

APPENDIX 2

INSTRUCTIONS WHERE IT HAS BEEN DECIDED TO  CONTINUE MRSA ERADICATION PROGRAMME FOR COLONISED PATIENTS ON DISCHARGE

To Ward Staff, ........................................................Hospital

Name of patient : .....................................                Hospital number: .......................

When the above patient is to be discharged home, please:

1. Give them this instruction sheet, mupirocin nasal preparation and antiseptic for washing and shampooing.

2. Complete the dotted line sections on the patient instruction sheet below.

3. Explain the procedures to the patient.

4. Ensure that an MRSA identification label is attached to the clinical notes (available from ...........................................)

5. Write to GP and include a copy of these instructions in the discharge letter.

6. Inform the Community Nursing Service if attending the patient.

If you have any queries please contact the Infection Control Doctor or Nurse (Ext. ........; or Bleep ..........;)

__________________________________________________________________________________

INSTRUCTION SHEET FOR PATIENTS

Patient’s Name: .........................................................

Date: .............................

BACKGROUND

While in hospital an organism called MRSA (methicillin-resistant Staph. aureus) has been living on your body and in your nose.  If it stays in those places it will cause no harm but if it spreads to a wound or into your body it may cause infection.  Likewise if it spreads to another hospital patient it may cause an infection and so we would like you to follow these instructions in order to try to get rid of it. If you are being treated by a District Nurse, please show him or her these instructions.

FAMILY, FRIENDS, RELATIVES

The organism for which these procedures are being taken is not a risk for normal healthy people.  Normal social contact is permissible and should be encouraged.  If one of the people who lives in the same house as you is a hospital worker please tell the Ward Sister before you go home.  She will ask the Infection Control Doctor if this person needs to take precautions to avoid passing it on to other patients. Other people need take no special precautions.

ANTISEPTIC SOAP, SHAMPOO AND OINTMENT

We will give you the following when you leave hospital:

          Antiseptic soap and shampoo:  ....................

          Ointment for your nostrils :  MUPIROCIN  (“Bactroban nasal”)

Your doctor will tell you if you need to use a cream  or powder elsewhere on our body.

         Name, site and frequency of application: ...............................

If any of the treatment causes skin irritation, please stop using it immediately and contact ...............................

AT HOME

Hand, body and hair washing: Please always use the antiseptic solution instead of ordinary soap, shampoo and bath salts and apply it directly to your moistened skin or hair.  To reduce skin irritation always wet your skin before applying the antiseptic soap or shampoo. Rinse it off well afterwards. A bath or shower should be taken at least every second day.  A fresh towel should be used after each bath and shampoo.  After bathing put on freshly laundered underclothes, shirt, socks etc. and change pyjamas, bed-sheets and pillowcase.  You should keep the towel for your own personal use only.   Used clothing, sheets and towels can be safely machine- or hand-washed using as hot a wash cycle (60oC or over) as is compatible with the fabric. Hair should be shampooed at least twice a week.

Nasal ointment:  Using a cotton bud or your little finger insert a small amount into each nostril three times a day, then pinch the nostrils together to spread the ointment. Then wash your hands.

Lesion cream:  Your doctor will write here where else you should apply the cream night and morning.

.............................................................

PROBLEMS AND QUERIES

If you do not understand this sheet, or cannot follow any instruction for any reason (including if it is too difficult or expensive), please contact ........................... for advice.

__________________________________________________________________________________

INSTRUCTIONS FOR COMMUNITY NURSE

If you have any queries about the feasibility of this advice, please contact .................................. as it may well be possible to modify it for an individual patient.  

No special precautions are necessary if you only talk to the patient while s/he is fully clothed.

When in contact with the patient or their immediate environment a plastic apron and disposable gloves should be worn. Then follow your local policy for the transport and disposal of this waste. After you have taken off the plastic apron and gloves, and also after handling yellow plastic bags, wash and dry hands.  Finally rub alcohol into your hands, e.g. "Hibisol".

APPENDIX 3

INSTRUCTION CARD FOR DOOR OF SIDEROOM WITH MRSA PATIENT

STANDARD SOURCE ISOLATION

VISITORS MUST REPORT TO THE NURSE IN CHARGE BEFORE ENTERING ROOM

1. Single room

door should be kept closed; patient not to leave room without special arrangements.

2. Aprons or gowns

disposable plastic aprons for activities involving patient contact; non-permeable disposable gowns only required for extensive physical contact.

3. Masks

rarely necessary but when indicated (eg for chest physiotherapy) they should be of the filter type

4. Gloves

should be worn for direct contact with the patient, their immediate environment and infected tissues

5. Disposal of potentially infected items

according to hospital policy

6. Hands

must be washed with antiseptic detergent or an alcohol rub before leaving the room

APPENDIX 4

ACTION TO BE TAKEN BY HEALTH SERVICE COMMISSIONERS

Commissioners of health services should:

· include infection control in contract specifications

· expect active participation of senior clinicians and managers in the control of hospital infection

· review the provision of isolation facilities in acute hospitals

· ensure the Consultant in Communicable Disease Control is a member of the Hospital Infection Control Committee

· agree yearly topics for infection control audit with local hospitals

· ensure infection control forms part of hospital performance review

APPENDIX 5

ACTION TO BE TAKEN BY SENIOR MANAGERS IN ACUTE HOSPITALS

Managers of acute hospitals should:

· actively support hospital infection control

· ensure a named senior manager is a member of the Hospital Infection Control Committee, which should meet regularly and produce Minutes for, and recommendations to, the Hospital’s Senior Management Committee.

· ensure the Hospital Infection Control Committee Minutes, including surveillance information on the prevalence or incidence of hospital-acquired infection, are reviewed at the Hospital’s Senior Management Committee and recommendations for action actively considered.

· review the provision of isolation facilities; actively consider the establishment of an isolation ward

· ensure there are regular infection control audits and that their findings are reviewed and acted upon at the Hospital’s Senior Management Committee

· ensure senior clinicians are represented on the Hospital Infection Control Committee

· ensure that practices which have a detrimental impact on hospital infection control, such as frequent ward transfers and “hot bedding” of patients, are reviewed 

· ensure cleaning schedules for clinical areas are regularly reviewed and that there is a  programme for thorough “deep cleaning” of all clinical areas in  rotation

· consider the establishment of a “link nurse” scheme in infection control 

· ensure that the Infection Control Team is consulted prior to any major works, when new facilities are being planned or existing ones upgraded and when new equipment is to be purchased.



