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Topics mentioned in 1998

• Hospital-acquired infection

• Antimicrobials inciting C. difficile disease
– Clindamycin

– Cephalosporins

• Community-acquired infection

• Reservoirs/exogenous sources

• Outbreaks (not actually mentioned at all – my bad!)

• Costs



George Santayana
(1863 – 1952) was a 
philosopher, essayist, 
poet and novelist. 

“Those who cannot 
remember the past
are condemned to 
repeat it”

https://en.wikipedia.org/wiki/George_Santayana
https://en.wikiquote.org/wiki/1863
https://en.wikiquote.org/wiki/1952
https://en.wikiquote.org/wiki/Remember
https://en.wikiquote.org/wiki/Past


History



Not 
Douglas 
Burden!



A couple of important notes

CDAD - Clostridium difficile 
associated diarrhoea 

became 

CDI - Clostridium difficile 
infection

Clostridium difficile 

became 

Clostridioides difficile



Antimicrobials



Community-acquired infection

This clearly meant that there were sources/reservoirs of C. difficile in the community.
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Lauren Bloomfield

45% CAI

25% in tertiary hospitals
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Reservoirs/exogenous sources

WRONG!





May-September 2004



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

Environmental Microbiology Reports (2020) 12(6), 672–680



Ribotype 014/020 (39%) 
predominated.



Community- and healthcare-associated infections in 
females in WA, by age group, 2010 – 2014

Age group CAI n (%) HAI HCFO n (%) OR (CI95)

2 - 19 years 29 (43.9) 37 (56.1) 0.92 (0.48 – 1.76)

20 - 39 years 109 (67.2) 53 (32.7) 1.90 (1.19 – 3.05)

40 - 59 years 100 (39.3) 154 (60.6) 1.13 (0.77 – 1.67)

60 - 79 years 141 (31.8) 303 (68.2) 1.18 (0.88 – 1.58)

80+ years 116 (27.9) 300 (72.1) 0.86 (0.61 – 1.21)

Total 495 (57.0) 847 (52.8) 1.09 (0.93 – 1.30)



New lawn in Perth is 
significantly more likely to 
grow C. difficile than old 
lawn.
New suburbs of Perth have 
significantly higher rates of 
CA-CDI than older suburbs.
Maybe confounded by young 
families.
Many antimicrobials 
consumed in the community.

Lauren Bloomfield



Outbreaks

Clearly a hospital outbreak. Over 75% of patients had 
received a cephalosporin. Strain retrospectively ribotyped as 
RT 001, the predominant strain circulating in UK at the time.

Several small outbreaks reported from 
hospitals in USA and UK – usually a single 
ward and a single strain, although typing in 
those days was not good. 

Nothing major until the early 2000s in North 
America  (South East Canada and North East 
USA) when an apparently new strain of C. 
difficile (RT 027) emerged in hospital 
patients.

Moved to UK and then to Europe causing 
several outbreaks with high mortality.





Pepin et al. CMAJ 2004; 171: 466Quebec Province: Cases in 2004 – 7004, deaths 1270





1990 1993/4 2000 2000s 2010s

Ceftiofur licensed for animal

use in North America

Ribotype 027 mutates to FQ resistance 

in 2 places independently (He et al. 2013)

Ceftiofur licensed for animal 

use in Australia

Source: National Hospital Discharge Survey, 
Annual Files, 1996--2009. Available at 
http://www.cdc.gov/nchs/nhds.htm

Source: WA Department of Health. Available at 
http://www.public.health.wa.gov.au/cproot/6124/2/hiswa-agg-report-q4-
2014.pdf

http://www.cdc.gov/nchs/nhds.htm
http://www.public.health.wa.gov.au/cproot/6124/2/hiswa-agg-report-q4-2014.pdf






C. difficile RT 244 Australia 2020/22 



C. difficile RT 244 Australia 2020/22 



Centers for Disease Control and Prevention. Antibiotic resistance threats
in the United States. Atlanta: CDC, 2013. Available at www.cdc.gov/
drugresistance/pdf/ar-threats-2013-508.pdf





Lessons from Australia

CDI not a hospital issue anymore, it’s a public health issue.

Many sources of C. difficile other than other patients.

Food important? (good evidence still lacking) or other factors more important 
(such as gardens/lawn in WA).

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

Anywhere there is animal manure there is a problem.

Antimicrobials in production animals are driving this problem.

Requires a One Health approach.


