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Diagnosis and management 
of MRSP in dogs and cats

Introduction
Bacterial infections of the 
skin are very common, 
and are amongst the top 
three dermatological 
conditions diagnosed in 
dogs and cats (Hill et al. 

2006). Around 80% of these infections are 
endogenous, meaning that the infecting 
bacteria were part of the patient’s 
micro� ora prior to the onset of disease 
(Pinchbeck et al. 2006). The vast majority 
of skin and wound infections in dogs are 
caused by Staphylococcus pseudintermedius 
(S. pseudintermedius), which is a member 
of the S. intermedius group (SIG), also 
including S. intermedius and S. delphini 
(Bannoehr and Guardabassi 2012). 
Confusion exists as members of this 
group have only been di� erentiated from 
one another by molecular phylogenetic 
analyses since 2007, so that studies prior to 
2007 report canine isolates as S. intermedius. 
However, it is now agreed that all canine 
isolates showing phenotypic characteristics 
of S. intermedius should be termed 
S. pseudintermedius. 

Staphylococci are normal inhabitants 
of the skin and mucosae of animals 
and man (Table 1).The majority are 
coagulase-negative species and these are 
generally considered  non-pathogenic. 
Coagulase-positive staphylococci have 
a greater potential to cause infection. 
A host preference is recognised, with 
S. pseudintermedius adapted to dogs and 
Staphylococcus aureus (S. aureus) preferentially 
found on people. Despite this, interspecies 
transmission between di� erent host species 
occurs, including transmission between 
people and their pets in both directions. 

In the past, most isolates of S. pseudinter-
medius from dogs and cats were susceptible 
to all, or most, clinically relevant 
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antimicrobials; empirical treatment of 
super� cial pyoderma was therefore highly 
likely to be successful. However, this 
changed in the late 1990s with the � rst 
meticillin-resistant S.(pseud)intermedius 
(MRSP) reported in dogs from North 
America in 1999 and, soon after, in 
Europe in 2007 (Gortel et al. 1999, Loe�  er 
et al. 2007). MRSP is now recognised in 
most parts of the world spreading rapidly 
with a nosocomial epidemiology. 

Meticillin-resistance in staphylococci 
is mediated by the mecA gene, which 
encodes for altered penicillin binding 
proteins, e.g. PBP2a, with a low a�  nity 
to the entire class of β-lactam antibiotics 
(reviewed by Kadlec and Schwarz 2012). 
The mecA gene is located on a large mo-
bile genetic element called the SCCmec, 
which is thought to have originated from 
coagulase-negative staphylococci. Meticil-
lin is a semi-synthetic antibiotic that was 
introduced in 1959 to combat penicillin 
resistant (β-lactamase-producing) 
S. aureus infections in people. However, 
resistance to meticillin was reported just 
two years later in meticillin-resistant 
S. aureus (MRSA) from two UK human 
hospitals. Although meticillin is an old 
antibiotic and no longer in clinical use, 
it is important as a marker of broad 
β-lactam resistance (laboratories often use 
the more stable relative oxacillin instead 
of meticillin). Resistance to meticillin/
oxacillin therefore means that the isolate 
is, by de� nition, resistant to all penicillins, 
cephalosporins, monobactams and carbap-
enems. Worryingly, due to the selection 
pressures exerted on such meticillin-
resistant isolates within a hospital (or 
veterinary) setting, most MRSA and 
MRSP are also multidrug resistant, mean-
ing they have acquired resistance to three 
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