MRSA and the Need for a One Health Approach
SUMMARY: Methicillin-resistant Staph aureus (MRSA) is a human pathogen of great significance, and the role
of animals as carriers and vectors of MRSA is still being elucidated. Recommendations have been published in
both the human and veterinary literature that may not be supported by current research. A veterinary
consensus document on methicillin-resistant staphylococci , including MRSA, in companion animals is being
developed that will be available later in 2016.1 Until such time, a review of the most recent literature and
discussion with veterinary and One Health professionals with expertise in this field emphasizes these points:







MRSA in pets is generally of human origin.2,3,4,5
Once established in animals (whether as a carrier state or a true infection) , MRSA transmission can
subsequently be bi-directional.2,3,4,5,6,7,8
MRSA as a carrier state in animals tends to be transient and self-clearing.2,3,5,6,7
In cases of single-event human MRSA colonization/infection, a human-based approach may be
sufficient for control.1
In cases of recurrent human MRSA infections, temporary isolation of pets from their owners is
indicated as the most effective strategy.1,5,8
The household environment and other human household members are important parts of the
transmission picture and must be considered in a comprehensive One Health approach.6,7,9,10,11,12

Because of insufficient information regarding both screening and decolonization in veterinary patients,
neither of these strategies is currently recommended as first-line approaches, though research continues.
BACKGROUND: Over the past 5-10 years, the importance of methicillin-resistant Staph aureus (MRSA) in humans has
become increasingly clear. Less well understood at this time is the role of animals in the transmission of human
MRSA. It is currently accepted that MRSA in household pets generally originates from humans, and it is also accepted
that subsequent transmission between humans and pets can be bi-directional with both animal-to-human (zoonotic)
and human-to-animal (zooanthroponotic or reverse zoonotic) transmission occurring. Further human-to-human and
animal-to-animal transmission can, of course, also occur. When removed from the human source of MRSA, pets tend
to clear MRSA carriage on their own. Pets can serve as fomites in MRSA transmission via fur contamination.4,13 Pets
can also be infected with MRSA, often via surgical sites or following hospitalization.11,13,14
A One Health approach to MRSA has been emphasized as being critical to successful intervention. This means
considering animals associated with MRSA-colonized or infected human patients as well as household environments
of people and pets with MRSA. The purpose of this paper is to give a brief review of recent scientific literature with
regard to MRSA in animals.
RECOMMENDATIONS: Current recommendations for dealing with MRSA in pets are based on whether the human
infection in question is a single-event MRSA colonization/infection or a recurrent case of MRSA. In the case of a
single-event MRSA, consensus among experts is that a human-based approach may be sufficient for adequate
control.1,6 Such an approach should include emphasis on hand hygiene (washing hands BEFORE as well as after
handling animals) and environmental management (e.g. not allowing pets to sleep in owners’ beds, having them
sleep in crates that are more easily washed and sanitized, frequent laundering of pet bedding).4,6,7 In the case of
recurrent human MRSA, the recommendation is for temporary physical isolation of pets from owners, allowing the
pet to complete MRSA clearance.1,5,8
SCREENING QUESTIONS: While MRSA screening is regularly used in human health, it is presently less applicable in
veterinary medicine. MRSA screening of therapeutic animals doing animal assisted interventions in health care
facilities is not recommended.15,16 There have been published recommendations for the testing of animals associated

with human patients who have recurring MRSA infections and also for such patients who have been found to be
colonized with MRSA, but these recommendations do not provide specific protocols.4,17 Questions which have not
been definitively answered include: what animals to screen, what sites to swab, how often to screen, and what
methods of diagnostic testing should be employed.
The animals most often recommended for screening are household dogs and cats, as these have figured most
prominently in published reports of animals with MRSA; however, other animals have been found to be MRSA
carriers. Birds, small pets, horses, pigs, and chickens have been cultured positive for MRSA.2,3 While they have the
potential to be MRSA-positive, reptiles are at this time not implicated as important carriers of MRSA, though research
continues.2,3,4,7 Pigs typically carry a livestock-origin strain of MRSA (ST398) which can be transmitted bi-directionally.
Although they can be colonized by MRSA, pigs are rarely infected and thus present more of a public health situation
than a veterinary medical one.2,3,4 In the U.S., horses have been found to carry a human-origin strain of MRSA
(USA500) which is currently uncommon in humans, suggesting that this strain may have become horse-adapted.2,3,4
USA500 has been implicated in transmission to people in contact with horses.1,3 In Europe, ST398 MRSA has been
found to colonize horses.2,3,4 As in household pets, MRSA colonization in horses is typically transient with selfclearance after some weeks, though infections have been known to occur, especially after hospitalization of
colonized animals.2,4 The role of cattle in MRSA is still unclear, with some reports or experts noting a low prevalence
of MRSA among mastitis isolates and in cattle2,3,4,24 but others pointing to the occurrence of novel strains of MRSA in
cattle that are challenging from a diagnosis standpoint.23
Typically recommended animal sites to swab have included nares (or nasal planum), inguinal region, perineum, and
rectum. A recent report by a One Health group based at the Johns Hopkins Bloomberg School of Public Health
stressed the importance of including oral (pooled tongue and hard palate) swabs as they found the mouth to be the
most sensitive site for sampling in their study.18
Longitudinal screening vs. single point screening would appear to be important in testing animals associated with
human patients with MRSA. It is generally agreed that colonization of animals with MRSA tends to be transient and
frequently lasts no longer than two to three weeks before being self-cleared. Together with the fact that there is no
recognized decolonization protocol for animals, the importance of conducting longitudinal testing for animals
becomes obvious: so that animals that are indeed transiently colonized can be identified as such, and those few that
are colonized longer-term can also be identified and handled appropriately. Moreover, since animals can become
reinfected from humans as well as humans becoming reinfected from animals, continued surveillance of all parties is
logical.6,10,19
Perhaps the most important unanswered question is the proper screening method. We are currently unaware of any
major veterinary diagnostic lab that performs MRSA screening as an inexpensive fee-for-service item. Instead, these
labs might combine aerobic culture and (multiple) sensitivity tests with a single molecular technique such as Pulsed
Field Gel Electrophoresis (PFGE).19,20 Even this level of testing can impose a significant financial burden on pet
owners, and it falls well short of a research gold standard that could involve multiple strain typing methods or even
whole genome sequencing in order to be certain that MRSA strains identified in humans and animals are, indeed,
identical.14
DECOLONIZATION: To further compound the problem, there is currently no recognized protocol for decolonization of
veterinary patients.3,8 Application of intranasal mupirocin ointment on a prolonged basis could range from
impractical to dangerous, while chlorhexidine baths/shampoos are of untested value.1,3 Additionally, the question
has been raised of the wisdom of employing these approaches in veterinary medicine vs. reserving them solely for
human use for this serious pathogen.3,21

ENVIRONMENT: In keeping with the One Health approach to MRSA, the importance of environmental surface
testing/cleaning must also be stressed when MRSA patients, whether human or veterinary, are diagnosed. Several
recent reports have found that environmental surfaces contamination, including pet bedding, can play an important
role in the maintenance and thus likely the transmission of MRSA in a household.7,8,10,11,12,18 Another area currently
being explored is the question of pet fur contamination and the feasibility of chlorhexidine shampoos to address this
question.1
No discussion of MRSA in animals is complete without some mention of other staphylococci. While MRSA has
certainly been cultured from pets, Staph aureus is not a typical pathogen of small companion animals. The related
Staph pseudintermedius, formerly Staph intermedius, is a common veterinary pathogen which behaves in a fashion
similar to MRSA: there are drug resistant strains of Staph pseudintermedius denoted as MRSP which are typically dog
and cat pathogens but which can be spread zoonotically to humans. As with MRSA in pets, humans can become
transiently colonized with MRSP, though this occurs infrequently.3,4,7 In a final parallel, humans can also become
infected with MRSP, with dog bites being the most commonly implicated source of the bacteria.1,2,3 While it is
something that small animal practitioners may be combating daily, the complex interrelationship of MRSP with
methicillin sensitive Staph pseudintermedius (MSSP) and various coagulase negative staphs (CNS) and the possibility
of drug resistance transference between these organisms is beyond the scope of this paper.
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