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Antimicrobial resistance (AMR) represents a significant global crisis with detrimental impacts to the cornerstone management of bacterial infections in both
human and veterinary medicine. Increased rates of resistant bacterial infections, be it to a single empirical agent or multi-drug resistance, greatly hinders the
ability to effectively treat infections; amplifying morbidity and mortality in our patients.1 Studies have shown that resistance patterns vary significantly with time
and location.2,3 However there is limited information on AMR patterns in Australia. To prevent further development of drug resistance, preserve drug efficacy and
provide targeted treatments to patients, accurate local data outlining common pathogens and their antimicrobial susceptibilities is imperative.

1| INTRODUCTION

To characterise the frequency, distribution and antimicrobial susceptibility
patterns of equine bacterial pathogens in South Australia and regional New South
Wales.

2| OBJECTIVES

4.2| RESULTS

Antimicrobial resistance of equine pathogens using gold standard bacterial 
identification and antimicrobial susceptibility testing in regional Australia

3| METHODS

Identification to 
species level, using 

Bruker ® matrix 
assisted laser 

desorption ionization-
time of flight (MALDI-

TOF) mass 
spectroscopy. 

Minimum inhibitory 
concentrations for 20 

antimicrobials spanning 
10 antimicrobial drug 

classes were determined 
using Sensititre®

microtiter plates for 
each isolate.

MIC profiles were 
interpreted as 

susceptible, intermediate 
or resistance, using 

veterinary and human 
Clinical and Laboratory 

Standards Institute (CLSI) 
breakpoints. 

Isolate resistance was assessed according to: 

AMR – antimicrobial resistance acquired resistance to at least 1 antimicrobial

MDR – multidrug resistance resistance to antimicrobials in ≥ 3 antimicrobial drug classes

XDR – extensive drug resistance resistance to antimicrobials in ≥ 5 antimicrobial drug classes

Resistance status was reclassified into a binary outcome; all non-susceptible isolates 
(intermediate or resistant by clinical breakpoints) were classified as resistant. 
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4.1| RESULTS
Distribution frequencies of isolates, from 14 bacterial families, according to 

sampling site

183 isolates from clinical cases presenting to two university practices between 2010-2019 

Antimicrobial sensitivity testing results revealed AMR of 91.3%, MDR of 26.8% and XDR of 10.9%. The findings of this study revealed significant AMR within commonly 
used antimicrobials in equine medicine, as well as those prioritised as critically important to human health by the World Health Organisation. 
Results for individual bacterial families and specific antimicrobial resistance rates are displayed below:
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Bacterial family n Antimicrobial resistance
Streptococcaceae 71 AMR            100%

MDR           28.2%
XDR                  0%  

Cefazolin: 100%, tetracycline: 28.2%, doxycycline: 11.3%, azithromycin and erythromycin: 4.2%, trimethoprim-
sulfamethoxazole: 1.4%

Staphylococcaceae 22 AMR           68.2%
MDR           36.4%
XDR             13.6%  

All isolates
Ampicillin: 50%, gentamicin, ceftiofur and tetracycline: 31.8%, cephazolin, ceftazidime, penicillin and oxacillin: 27.3%, 
doxycycline, imipenem: 18.2%, erythromycin: 13.6%, clarithromycin, azithromycin, rifampin, trimethoprim-
sulfamethoxazole: 9.1%, amikacin and enrofloxacin: 4.5%

S. aureus (n=12)
Oxacillin: 16.7%      (MRSA)

S. epidermidis (n=2)
Oxacillin: 50%         (MRSE)

Enterococcaceae 8 AMR            87.5%
MDR               50%
XDR             37.5%  

Tetracycline: 75%, doxycycline: 62.5%, rifampin: 50%, ampicillin, chloramphenicol, imipenem and penicillin: 37.5%

Enterobacteriaceae 47 AMR             100%
MDR            29.8%
XDR             29.8%  

Cefazolin: 100%, ampicillin and ticarcillin: 38.3%, gentamicin and trimethoprim-sulfamethoxazole: 29.8%, doxycycline: 
25.5%, tetracycline: 23.4%, chloramphenicol: 17%, ceftazidime: 12.8%, ticarcillin/clavulanic acid: 14.9%, ceftiofur: 10.6%, 
enrofloxacin: 6.4%, amikacin: 2.1%,

Pseudomonadaceae 8 AMR             100%
MDR            12.5%
XDR                   0%

Chloramphenicol: 100%, Imipenem: 37.5%, ticarcillin/clavulanic acid: 50%, ticarcillin: 37.5% (amikacin, gentamicin, 
ceftazidime: 0%)

Alcaligenaceae 6 AMR             33.3%
MDR                  0%
XDR                    0% 

Gentamicin, ticarcillin, trimethoprim-sulfamethoxazole: 16.7% 

Note: Actinobacillus spp. did not undergo antimicrobial susceptibility testing due to the unavailability of required media. Rhodococcus equi in vitro susceptibility testing provides erroneous results in comparison to in vivo behaviour. Resistance 
patterns of bacterial families with ≤ 2 isolates are not reported. 

➤ Significant resistance to commonly used antimicrobials (cephalosporins, tetracyclines, aminoglycosides 
and penicillins) and critically important antimicrobials (imipenem, rifampin, ceftazidime) was found. 

➤ The resistance patterns found in this study demonstrate marked variation with those reported 
internationally,2,3,4,5 highlighting the importance of accurate local data. 

➤ Rapid and accurate identification and determination of antimicrobial susceptibility will ensure 
improved diagnosis and treatment of bacterial disease in horses.

➤ Continued epidemiologic surveillance studies are imperative to facilitate antimicrobial stewardship. 

5| Discussion and conclusions


