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Question 1: 
What are the 
prescribing 
habits of NZ’s 
companion 
animal vets?  



Patterns of use of antimicrobials (AMs) in 
companion animals by vets 

• Postal survey of vets, 2008 

• Souphavanh Keovilay, Master’s Veterinary Science 
 

• 393 responses 

• 1,984 cases of suspected bacterial infection 

• Skin, ear and urinary tract infections 

• Culture & susceptibility tests used in 376 (19%) cases 

• Antimicrobials prescribed in 1,799 (91%) cases 

 

 

 



Selection of antimicrobial drugs 

• Commonly prescribed systemic drugs 
• Beta-lactams 

• Amoxicillin-clavulanic acid: 864 cases, 48% 

• Cephalexin: 558 cases, 31% 

• Fluoroquinolones: 198 cases, 11% 
 

• Mostly in agreement with international guidelines 
• Potentially higher use of fluoroquinolones 

• Second line drugs frequently used as first line treatments 
without C&S 

• Shorter median treatment durations for skin infections 
than recommended 

 



New drug launched late 2008 



Question 2: Are drug-resistant 
bacteria being isolated from 
clinical infections in NZ’s cats 
and dogs? 
• Occurrence of antimicrobial resistant bacteria in 

diagnostic samples from dogs and cats 
• Data from 7 commercial diagnostic laboratories 

• Esther Kimaro, Master’s Veterinary Science 
 

• 3 month study of laboratory results  

• Spring 2008 



Results of 2008 pilot study 

• Most common samples submitted 
• Ear swabs (38%) 
• Urine (37%) 

 

• Laboratory differences 
• Standard profiles required 
• MRSA screening not routine in 2008 

 

• Majority of isolates were susceptible to majority of drugs 
 

• Some regional differences 
‒ Ampicillin & cephalothin resistance in E. coli 

• 23% across New Zealand 
‒ 43% Auckland laboratory 
‒ 3–7%  Palmerston North laboratory 



Question 3: Are bacteria causing urinary 
tract infections in cats & dogs becoming 
more resistant to drug therapy? 

Frequency and antimicrobial resistance patterns of 
bacteria isolated from canine urinary cultures submitted 
to a New Zealand Veterinary diagnostic laboratory 2005 – 
2012 

Claire McMeekin, Master’s Veterinary Medicine 



E. Coli resistance over time 
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Q4: Are bacteria producing 
extended-spectrum beta-lactamases 
(ESBLs) being isolated from clinical 
infections in NZ’s cats & dogs? 

• Occurrence and distribution of multidrug 
resistant Escherichia coli and Staphylococcus 
aureus in animals in  New Zealand 

‒ Ali Karkaba, PhD 

‒ 2012–2015 

 



Methods 

• 7 veterinary laboratories, 12 months 
‒ Enterobacteriaceae isolates resistant to 2+ drugs 

 

• Confirmation of identity 
‒ Biochemical 
‒ MALDI-TOF (Middlemore) 

 

• Disc diffusion antibiograms 
 

• PCR detection 
‒ Extended-spectrum beta-lactamase 
‒ AmpC beta-lactamase 

 

• MLST  
‒ ESBL & ampC producing E. coli 

 
 
 



Extended spectrum beta-
lactamase producers 
• 130 isolates 

– Resistant to =>2 drugs 

– 96 E. coli 

– 4 K. pneumoniae 
 

• 18 ESBL-Enterobacteriaceae 
– 14% (9–21%) 

– 14 E. coli 
 

• 17 plasmid-mediated AmpC-E. 
coli (pAmpC) 
– 13% (8–20%) 

 

 

Source Total ESBL pAmpC 

Urine 72 12 10 

Wound 9 1 2 

Abscess 9 0 1 

Blood 2 0 1 

Other 38 5 3 

Total 130 18 17 



Enrofloxacin susceptibility 
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MLST & PCR results 
MLST ST 

ESBL 

CTXM-14 

ESBL 

CTXM-15 

ESBL 

CTXM-27 

pAmpC 

blaCMY2 

First 

isolated Year Country

648 3 1 Human 2000 Canada

744 3 1 Human 2006 France

131 1 1 1 Avian 1992 USA

12 2 Human 1984 Germany

155 1 1 Human 1995 Nigeria

4200 1 Cat 2012 NZ

156 3 Human 1996 Ghana

46 2 Human 1995 Nigeria

457 2 Human ? UK

23 1 Human 1995 Nigeria

90 1 Pig 1975 USA

101 1 Pig 1992 Spain

205 1 Human 1997 Ghana

372 1 Chicken 1985 Germany

1485 1 Human 2009 France

4166 1 Dog 2012 NZ

Grand 

Total 11 1 1 17



Q5: Are cats and dogs without 
bacterial infections carrying 
multidrug-resistant bacteria? 

• Preliminary work 
‒ Massey University Veterinary Teaching Hospital 

• 10 animals 

‒ Palmerston North community 
• 34 animals 

• Main study 
‒ Auckland veterinary practices 

• 580 animals 

 



Characterisation of ESBL/AmpC 
producers 

Source Species  Antimicrobial profile  ESBL/ampC genes MLST ST  

Hospital Canine  CepAmcCtxCvnGenEnrSxtTetAtm  CTXM-14; TEM-1  744 

Hospital Feline  CepAmcCtxCvnGenEnrSxtTetAtm  CTXM-14; TEM-1  744 

Hospital Feline  CepAmcCtxCvnGenEnrSxtTetAtm  CTXM-14; TEM-1  744 

Hospital Canine  CepAmcFoxCtxCazCvnAtm  AmpC gene mutation   2175 

Community Canine  CepAmcFoxCtxCazCvnSxt  CMY-2; TEM-1 4394  
(New  ST)  

Community Canine  CepAmcFoxCtxCazCvnTet  CMY-2 155 

Community Feline  CepAmcCtxCvnGenSxtTetAtm  CTXM-14; TEM-1  48 

Community Feline  CepAmcCtxCvnGenSxtTetAtm  CTXM-14; TEM-1  155 

Community Canine  CepAmcCtxCvnGenSxtTetAtm  CTXM-14; TEM-1  155 

Community Canine  CepAmcCtxCvnGenSxtTetAtm  CTXM-14; TEM-1  744 



Auckland carriage study 

• Auckland veterinarians recruited 
‒ Each sampled 30 animals over 3 weeks 

• Rectal swab – Enterobacteriaceae 

• Nasal / perianal swab – Staphylococcus aureus 

‒ Owners completed a short questionnaire 

Species Count of samples processed 

Canine 419 

Feline 161 

Grand Total 580 



Results from Auckland 

Count of AmpC producers Count of ESBL producers 
Canine 27 3 
Feline 10  0 
Total (34 CMY-2) 37 (2 CTXM-14; 1 CTXM-27) 3 

Species 
Count of multidrug-resistant isolates 
(=>3 drug families) 

Canine 13 

13/580 = 2.2% 



Risk factors for carriage of 
ESBL & AmpC E.coli  

• Multilevel logistic regression model 

‒ Within the previous 6-months 

• Animal had been prescribed AMs 

• Animal had been hospitalised 

• Owner had travelled abroad 

‒ Owner worked in human or veterinary medicine 

 



Summary – drug, resistance & NZ pets 

• Beta-lactam and fluoroquinolone drugs commonly prescribed 
 

• Regional differences in resistance expressed 
 

• Increasing beta-lactam and fluoroquinolone resistance in E. coli 
isolated from canine UTIs  
 

• 25% of multidrug-resistant Enterobacteriaceae isolated from 
clinical infections are producing ESBLs or pAmpC beta-lactamases 
‒ Many of these isolates are concurrently resistant to fluoroquinolones too 

 

• The majority of pet-associated E. coli producing ESBL and pAmpC 
are same strains (STs) that cause infections in humans 
 

• The risk factors identified for animal carriage  equate to risk 
factors identified for human carriage 
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