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Multi-drug resistant bacteria

• Antibiotic resistance – “One Health” issue
– Animal use plays a role but medical use more important

• Control requires cooperation between medical and 
veterinary areas

• Regulation
– Registration of antibiotics
– Control of use legislation

• Antimicrobial stewardship
• Education of consumers/farmers
• Surveillance of resistance and monitoring of antibiotic 

use





Husbandry systems/classes of stock



Husbandry systems/
Classes of stock



Minor species – no antimicrobial registered 
for use



Why are antimicrobials used in 
animals?

• Therapeutic - Treatment of infectious diseases

• Prophylactic/Metaphylactic - Prevention of 
disease in exposed intensively raised animals

• Growth promotant - Improvement of 
economic returns

– ionophores, kitasamycin, flavophospholipol, 
avilamycin, olaquindox and roxarsone still 
available in Australia



99/00 00/01 01/02 05/06 06/07 07/08 08/09 09/10

Food 
animals

389 475 547 655 572 580 482 644

Non-
food
animals

14 16 15 10 11 12 11 17

total 403 491 562 665 582 592 492 611

Estimates of total sales of veterinary 
antimicrobials (tonnes of active 
ingredient) -

http://www.agriculture.gov.au/SiteCollectionDocuments/animal-
plant/animal-health/amria.pdf

Of the quantity used in food-production, during the period from July 2005 to 
June 2010, it is estimated that 43 per cent was for therapeutic or prophylactic 
purposes, 4 per cent to 7 per cent for growth promotion purposes, with over 
half of total sales being for coccidiostats used to control coccidiosis disease in 
chickens. Note also use in ruminants as rumen microflora modifiers.



What is the situation in Australia?
Livestock

• Information is limited – no systematic surveillance program 

• Snapshot studies  in pigs & chickens indicate tetracycline, aminoglycoside, 
potentiates sulphonamide resistance widespread in E coli and salmonella

– Multi-drug resistance  (MDR) common 

– no MDR S Typhimurium DT104 or similar; no MDR S Newport or S 
Heidelberg…

• No vanA enterococci, low levels virginiamycin resistance, no high level 
gentamicin resistance

• No fluoroquinolone resistance (campylobacter, E coli, salmonella)

• DAFF 2004 pilot study (published 2007) essentially “good news” 

But since then?



Fluoroquinolone  and 3rd gen 
cephalosporin resistance

• Fluoroquinolone resistance not detected (pigs, 
chickens, cattle)

• Ceftiofur resistance – not detected (chickens, 
beef feed-lot cattle)

BUT

• Present in pigs (CTX-M) – extent not known

• Dairy cattle? Veal calves? Horses? 
Aquaculture?



Overseas situation

• Resistance to tetracyclines, amoxycillin, aminoglycosides, 
potentiated sulphonamides common in E coli and salmonella; MDR 
resistance common

• Multi-resistant Salmonella Heidelberg, Newport, Hadar …. 
especially in USA

• Fluoroquinolone resistance common in campylobacter, E coli and 
salmonella isolates from livestock

• Ceftiofur and cefquinome resistance common in all livestock 
species – various types of ESBLs/ESCs – Europe, USA, China, Japan
– ESCs in various enterobacteriaceae and Acinetobacter from livestock 

and companion animals
– Two-way transfer ie humans to animals as well as vice versa

• Poultry strains of ESC E coli probably associated with extra-intestinal  
human infections (Lazarus et al,2015)



Overseas situation

• Carbapenemases - livestock, seafood, horses and 
companion animals
– Source? Transfer from humans? Off-label/Illegal use?

• ESCs on mobile plasmids 
– Plasmids carrying both ESC and FQ resistance 

determinants (China)

• Colistin used for decades in some countries -
prophylactically and therapeutically – resistance 
˂1%  E coli Europe, 20% salmonella Brazil …. 
– plasmid-mediated resistance reported in pig  E coli 

China



……Extended spectrum cephalosporin- resistant (ESC-R) E. coli, ESC-R Salmonella spp. and, 
to less extent, MDR Acinetobacter spp. among animals, food, and environment. This 
complex scenario is responsible for the expansion of these MDR organisms which may 
have life-threatening clinical significance. Nowadays, the prevalence of food-producing 
animals carrying ESC-R E. coli and ESC-R Salmonella (especially those producing CTX-M-
type ESBLs and the CMY-2 pAmpC) has reached worryingly high values. More recently, the 
appearance of carbapenem-resistant isolates (i.e., VIM-1-producing Enterobacteriaceae 
and NDM-1 or OXA-23-producing Acinetobacter spp.) in livestock has even drawn greater 
concerns…Sieffert et al (2013) Drug Resist Updates 16:32-45.

ESBLs/ESCs in livestock

65 farms in North West England and North Wales ….. Seventeen of these were known to 
have received animals from a known ESBL E. coli positive 'index' farm …. The prevalence of 
CTX-M E. coli in the population of linked farms was 58.8% and in the randomly selected 
control population was 35.4% ….. Group 1 (CTX-M-15, CTX-M-55, CTX-M-1, CTX-M-32), 
group 2 (CTX-M-2) and group 9 (CTX-M-14, CTX-M-14 B, CTX-M-27) CTX-M E. coli were 
identified on the study farms. Molecular analysis revealed that three plasmids from linked 
farms had similar sizes (95 kbp), replicon type (IncK) and backbone genes as that from the 
index farm. Logistic regression analysis revealed that farms that had used a 3rd or 4th 
generation cephalosporin (ceftiofur, cefoperazone and cefquinome) in livestock in the last 
12 months were nearly 4 times more likely to have ESBL E. coli present (p=0.037; 
OR=3.93).Snow et al (2012) Prev Vet Med106:225-34.



Why is Australia different?

• Regulatory controls 
– Customs
– Registration
– Control of use
– Label restraints and controls on off-label use

• Gentamicin, chloramphenicol banned in livestock in early 1980s
• Fluoroquinolones not registered for livestock
• Colistin not registered for livestock
• Ceftiofur registered for respiratory disease in cattle – off-label use in pigs 

– But not used in chickens
• Cefquinome and other 3rd gen antibiotics not registered



Can Australia maintain this “higher 
status”?

• No systematic surveillance or monitoring program for 
antibiotic resistance and antibiotic use in animals

– Dept Ag has funded a small pig study

– Commitment from pig industry to halve antibiotic use in 5 
years

• Antibiotic use guidelines for vets in the pipeline

– Antimicrobial stewardship strongly promoted

• Poor control of use legislation (State level) – focus on residues 
not resistance

• Poor control of off-label use (ceftiofur, aquaculture use)

• Antibiotic registration/use in horses and companion animals 
largely unrestricted

• Importation of fresh food from countries of lower status an 
issue



World Antibiotic Awareness Week  (Nov 16-22)
Pork CRC Program 2, ‘Herd Health Management’, aims 
to not only enhance pig health, but also reduce 
antibiotic use. The new diagnostics and other strategies 
our researchers and associates have developed will 
potentially reduce antimicrobial use and resistance 
across the pork production sector.  We’re working 
closely with other stakeholders in this space and have, 
for example, established a relationship with Anatara
Life Sciences to explore their technology (Detach) 
against E. coli disease and piglet scour challenges. Pork 
CRC applauds the efforts of the World Organisation for 
Animal Health in raising awareness by promoting the 
1st World Antibiotic Awareness Week  (Nov 16-22). 
Click here for more. www.porkcrc.com.au



Conclusions

• Antibiotic resistance is a one health issue
• Surveillance and monitoring program essential
• Livestock not a source of fluoroquinolone resistance in 

Australia
• At this stage less ESBL/ESC carriage in Australian 

livestock than overseas
• Cease use of critically important antibiotics in animals 

– livestock AND companion animals and horses
• Cannot really blame vets or farmers for MDR Gram-

negative problem in Australia at this stage but cannot 
be complacent.


