Methicillin-resistant Staphylococcus aureus (MRSA) and the veterinary profession

What is methicillin-resistant Staphylococcus aureus MRSA? (1, 2)
Staphylococcus aureus is a bacterium that is often found on the skin and nose of healthy people – about 3 in 10 people have this bacterium living on their skin.  MRSA is ‘shorthand’ for any strain of Staphylococcus bacteria that are resistant to one or more of the conventional antibiotics. Around 40% of cases of Staphylococcus aureus in the UK are resistant to methicillin and other antibiotics (3).  

In healthy people/animals that are carriers the bacterium is usually harmless.  If the bacterium invades the skin, usually through a graze or cut, it can cause a skin infection.  If it passes into the blood stream it can cause septicaemia, pneumonia, osteomyelitis and endocarditis (1).

Antibiotics are not completely powerless against MRSA, but patients may need a much higher dose over a longer period or an alternative antibiotic to which the bacterium has less resistance. Serious MRSA are treated with vancomycin.  Thus in hospitals where there are high rates of MRSA, the use of this antimicrobial agent increases, which in turn may lead to the increase risk of vancomycin-resistant enterococci.  There has already been detected several cases of GISA (glycopeptide intermediate Staphylococcus aureus) that are resistant to antibiotics of the vancomycin family (2).

In another treatment strategy, a gentamycin-impregnated sponge was surgically implanted in an affected joint in a dog, thus minimising the risk of kidney damage and MRSA contact by staff (4). 

Colonised and infected in-patients remain the major reservoir of MRSA in hospitals, with transient carriage of the organism on the hands of healthcare workers being the primary means of infection.  Other studies show that it can be transmitted through direct contact in the community, aerosols, and inanimate objects.  Recent papers have expressed concerns that domestic pets could act as reservoirs and transmit MRSA to humans. (5).

This could have wide implications regarding ‘Pets as Therapy’, visitors to Veterinary practices, school pets and other close contact between pets and people in a high risk category.  

Background

The development of penicillins was initially an effective treatment against many bacterial infections, but within a few years of its introduction Staphylococcus aureus bacteria were producing an enzyme that could inactivate this. Methicillin, a semi-synthetic penicillin introduced in 1959, was initially effective but within one year of its introduction the first MRSA strain was reported (5).  

MRSA has been highlighted by the media in relation to human hospitals, but increasingly this bacterium has been covered by the media relating to veterinary practices (6).

Zoonotic implications

The idea that household pets can act as MRSA carriers was suggested as early as 1959, with Staphylococcus aureus isolated from both cat and dog nostrils.  In another study, there was a high level of nasal carriage of MRSA in veterinary students that had been in contact with hospitalised dogs that had received prophylactic antibiotics (5).

Duquette and Nutall (5) feel it is clear that domestic animals could acquire MRSA from humans.  The potential for domestic animals to act as vehicles for MRSA transmission to humans are accepted but less clear.  The frequency appears low, but it could be that cases are not investigated and are therefore under-reported.   In one report, the outbreak of MRSA in a geriatric ward was linked with the ward cat that acted as a reservoir of infection.  Once it was removed, the outbreak was resolved through effective disease control measures.  

In addition, a recent paper about a Dutch Nursing Home (7) demonstrated that this could be the case.  MRSA was cultured from the nose of a healthy dog whose owner was colonised with MRSA while she worked in a Dutch Nursing Home.  Both MRSA strains were identical.

In contrast, Professor David Taylor (Glasgow University Veterinary School) says ‘it is possible for humans to pick up MRSA from infected animals.  Because animal’s wounds are open, it’s entirely possible for humans to pick up the bacterium.   However, we have not found one single case whereby an animal has passed the infection on to a human’ (6).  

Duquette and Nutall (5) said that medical and veterinary staff should appreciate that animals can carry MRSA, that Veterinary Clinics should implement guidelines to deal with MRSA and responsible antibiotic use should minimise the spread of antibiotic resistance.

MRSA in companion animals

Some studies have indicated that MRSA in animals is rare.  In a recent UK study, 6,519 samples from companions animals revealed 95 MRSA isolates – 69 dogs, 24 cats, 1 horse and 1 rabbit) (5).  Other studies have documented much higher levels of MRSA.

The majority of MRSA infections in dogs and cats are associated with post-operative or other wound infections, prolonged hospitalisation and/or immunosupressive treatments.  

Control method (8)
Staff should choose a control method based on the prevalence of MRSA in their hospital, the risk factors in their patient population, the reservoirs and modes of transmission specific to their hospital and their resources. 

Any MRSA control plan must stress adherence to basic infection control methods, such as hand washing and contact isolation precautions. 

Prevention 

In RCVS News (9) it was stated that ‘All practices should be aware that MRSA infections, though not common, are a factor in veterinary practice.  Many members of the public have been exposed to the infection and some are carriers of the bacteria.  In the case of veterinary practice, it should be expected that MRSA will be present in staff in the same, if not higher, proportions as the general populus.  

The basis of controlling MRSA is first to be aware of the issue.  Practices should have written protocols regarding hygiene and cleanliness of clinical staff and premises, which should be rigorously adhered to.

Premises should be regularly and thoroughly tested and, if pockets of, or trends in, infections are seen through clinical governance processes, steps should be considered regarding testing of staff.

All practices should remain vigilant towards cases that present with non-healing wounds and intransigent infections.

In such cases, MRSA testing should be considered to ensure not only that proper treatment is carried out, but also that proper advice be given to the owner regarding on-going requirements in dealing with the situation’.

Duquette and Nuttall also suggested that prophylactic antibiotic use in veterinary practices could result in the establishment of MRSA in both human staff and animal in-patients (5).  In addition, the completion of a course of antibiotics should be stressed to owners (2).

Strategies for MRSA infection control methods include (10)

· Hand hygiene

· Contact isolation

· Hospital environment hygiene 

Hand hygiene 

The importance of hand hygiene should be stressed, highlighting that contamination can be found in many different areas.  For example, Oie et al (11) investigated the contamination of door handles in the wards of a university hospital.  They found that 8.7% of door handles were contaminated with MRSA.  

The hand hygiene in care workers may be the most important method to prevent transmission of hospital acquired infections (12).  In a case study an alcohol-based gel decontaminant (Spirigel) was placed by the bedside of every patient.  This played a major role in improving the hand hygiene of the health care workers.  Following the introduction of this, there was a consistent reduction of approximately 11% in hospital acquired MRSA.  Spirigel is the chosen hand gel of the NHS to fight MRSA infections (12).

The NHS chose this method because it is quick to administer, there is decreased skin irritation and it encourages compliance.  The cost of a 500ml hand pump is approximately £3.50, though this cost could be decreased with bulk wholesale order etc (13).

However, it may not be as effective as soap and water (1). It is important to remember that whilst gloves may play an important part in minimising risk, they do not eliminate the need for hand washing (14).

Contact considerations

Staphylococcus aureus is usually spread by direct skin to skin contact, or by touching towels, clothes dressings that have been in contact with MRSA.  Staff are not likely to develop MRSA if they are healthy, but may transmit the bacterium to another patient with an open wound or decreased immunity.  

Contact isolation requires everyone in contact with a patient with MRSA to be scrupulous about hand washing after touching the patient or anything in contact with the patient.  If the bacterium is in the nose or lungs it may also be necessary to transfer the patient to an isolation area to prevent droplet spread.

Dust and surfaces can become contaminated with the bacterium, so cleaning of surfaces with suitable disinfectant is also important.  

Visitors are also a consideration, and it may be necessary to limit hospital visits and to insist on high standards of hygiene.  In human hospitals they may even be encouraged to wear protective garments when visiting a patient (15)

Hospital environment hygiene

Vets and nurses should stress the importance of good hygiene standards to pet owners, especially those of high risk. Fukuda et al (16) studied the nasal carriage of MRSA showed that older patients, those living in a nursing home or being transferred from another hospital were at higher risk of nasal carriage of MRSA.

Research done by the Royal College of Nursing showed that in one unit they were culturing MRSA from behind radiators, the bottom shelf of the medicine's trolley and other inaccessible areas.

Veterinary surgeons themselves need to maintain high standards of infection control.  This is especially important in the operating theatre, as whilst surfaces may appear clean this does not mean that they are free from MRSA.  It is necessary to monitor the environment at regular intervals.  

There should be a written protocol regarding hygiene and cleanliness of clinical staff and premises.

In addition, prescribing antibiotics, even though essential for the treatment of sick animals, may eventually lead to antimicrobial resistance (17).  

Recommendations

Hand hygiene

· Encourage a culture of good hand hygiene, either by providing bottles of alcohol-based gel decontaminant attached to kennels, in consulting rooms etc or highlighting the use of soap and water.  This can be done through posters and other simple means of stressing the importance of washing hands between patients. 

· Culture of ‘hand hygiene’ stressed for visitors to in-patients

· Provision of ethanol based hand cleaners around the PetAid hospital including consulting rooms, kennel area etc.

· Computer keyboard spread – disinfecting simple keyboard covers in between patients (6)

Contact isolation and hospital hygiene

· Cleaning regimes – written protocols that were rigidly adhered to (9) including that of areas between patients, hands and keyboards

· In-patient handling techniques with written protocols that were rigidly adhered to

· Visitor hygiene stressed/limitation of visitors

· Procedures re wounds and dressings to avoid transfer of bacterium

· I/v drip administration and catheterisation.  The catheter site can be contaminated. (2)

· Theatre staff wear masks and hats as well as sterile gowns and gloves with ‘outdoor’ shoes prohibited

· Detection.  Environmental swabs can be taken to ensure that the operating theatre and other areas are not contaminated with MRSA.  These swabs are sent to laboratories such as Greendale under chilled conditions.

· Provide a written protocol for cleaning, 

Detection of nasal carriage of MRSA in staff

· Routine regular swabbing of environment for MRSA

· Bacterial swabbing of intransigent cases

· If MRSA is detected in either, then carry out routine swabbing of staff for nasal carriage of MRSA
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