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Antibiotics





Hospital identified CDI in Australia, 2011-2012 
(Slimings et al. Med J Aust 2014; 200: 272-6)

26% CA-CDI





Risk factors for CDI ?

• Exposure to the organism

• Anything that alters normal 

gut microflora: exposure to 

antibiotics – clindamycin, 

then cephalosporins, some 

fluoroquinolones

• Others - IBD



The natural history of C. difficile

C. difficile



“This change in 

prescription habits 

suggests that the 

consumption of  

cephalosporins in pigs is 

changing from occasional 

prescription to more 

systematic prescription in 

herds producing 14-29% 

of the weaned pigs.”

DanMap 2007



Covered about half the large herds in Australia in 2006.



May-September 2004

Rodriguez et al



Animal strains in Australia

• Ribotype 127 60%
• Ribotype 126 16%
• Ribotype 033 13%

• Ribotype 014 23%
• Ribotype 033 13%
• Ribotype QX009  12%
• Ribotype 237 10%

• Many new ribotypes from  animals – CDT+

Pigs

Knight et al. Appl Environ Microbiol 2013, 2014

60%

70%

5-7days old





Vegetables in WA

Sample type Prevalence

Carrots 1.8-5.3% (1/19)

Onions 1.9-5.6% (1/18)

Beetroots 7.4-22.2% (4/18)

Potatoes 16.6-50.0% (8/16)

Total 6.6-19.7% (14/71)

Su-Chen Lim PCR ribotype

Toxin gene profile

tcdA tcdB cdtA/cdtB n (%)

QX 145 - - - 39 (13.7)

UK 101 + + - 32 (11.2)

QX 104 - - - 30 (10.5)

UK 014/020 + + - 18 (6.3)

QX 393 - - - 18 (6.3)

QX 142 - - - 18 (6.3)

UK 056 + + - 17 (6.0)

Novel 3 + + - 12 (4.2)

Novel 2 - - - 10 (3.5)

UK 012 + + - 10 (3.5)

UK 010 - - - 10 (3.5)

QX 072 - - - 10 (3.5)

UK 051 - - - 10 (3.5)

QX 518 - - - 10 (3.5)

QX 519 + + - 10 (3.5)

UK 002 + + - 10 (3.5)

Novel 4 - - - 7  (2.5)

UK 237 - + + 4 (1.4)

Novel 1 - - - 4 (1.4) 

UK 137 + + - 3 (1.1)

QX 274 + + + 2 (0.7)

UK 033 - - + 1 (0.4)

Total 285



Gardening centres
~30% of samples positive for C. 
difficile

Some obvious like animal manures

Some less obvious like 
compost/mulch

But expired vegetables from large 
stores going into compost/mulch

Su-Chen Lim



Ribotype 014/020 (39%) predominated.





What are the sources/reservoirs for 
community-acquired CDI?

Food yes, but mainly root vegetables.

Probably more important as a vehicle rather than food per se.

Contamination of households – kitchens in particular.

Meat less likely an issue – adult animals OK.

Notwithstanding the above, cooking won’t help!

ANIMAL MANURE THE MAIN PROBLEM!



Transport of C. difficile into hospitals

• In patients

• In visitors

• On visitors (hands etc. and on shoe soles)

• On/in food

• Animals

• Hospital gardens and lawns

Therefore the problem remains the same: 
reduce environmental contamination.



The way forward
• Continue to try and engage the veterinarians in One Health

• Explain to farmers/industry groups what is going on

• Involve politicians

• Look for alternative treatment agents/strategies for animals

• Restrict cephalosporin use in human medicine

• Completely ban all cephalosporins from use in production 
animals

“Cephalosporins are the 
work of the devil, send to 
end the antibiotic era!”



Lessons from Western Australia

Many sources of C. difficile other than food probably equally or more 
important (such as lawn).

Each jurisdiction will need to look in its own back yard!

Anywhere there is animal manure there is a problem.

Not just food animals – horses* also, maybe companion animals.

Antimicrobial use in production animals is driving this problem.

Requires a One Health approach.
* Food in France



The One Health concept recognizes that the health of humans is 
connected to the health of animals and the environment.
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