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Fig. 1: C. difficile infection distribution in piglets stratified by health status (diarrhoea). Fig. 2: Relationship between age of piglets (n=100) born from gilts and prevalence of C. difficile.

AIMS

METHODOLOGY

Clostridium difficile is the most important cause of nosocomial infections in humans. It has a

wide host range and is ubiquitous in the environment.1 C. difficile spores can persist in human

hospitals, veterinary hospitals, and animal facilities.2,3,4 Interventions such as patient isolation,

environmental cleaning, and disinfection in hospitals are known to prevent outbreaks. These

approaches are attractive but can be very challenging in animal facilities.5 A cross-sectional

study in a Western Australian piggery in 2009, reported a C. difficile prevalence of 62%

(114/185) in 5-7 day-old piglets and nearly 80% of litters were diarrhoeic.6 All isolates were an

unusual RT 237 (tcdB, cdtA/B) which belongs to multilocus sequence type (MLST) 11.7 C.

difficile has been isolated from asymptomatic and symptomatic piglets. 8 Reports in Europe

have shown indistinguishable strains of C. difficile (human/animal) by various molecular typing

techniques including the whole genome sequence techniques.9

 The aims of this study were to assess if C. difficile RT 237 had persisted in piglets at a

commercial pig operation as part of surveillance.

 Secondly, we wanted to assess if there was a difference of C. difficile carriage between

litters with and without diarrhoea.

 Thirdly, we investigated the epidemiology of C. difficile RT 237 shedding in piglets to

determine if slaughter age pigs would pose a risk of CDI in humans through the food chain.

Sampling
Faecal samples (n=43) were obtained from 4 or 5 piglets from each of 9 litters aged 1-14 days

in a farrowing shed at the pig farm in October, 2014. We also investigated the prevalence of

C. difficile ribotype 237 shedding in piglets (n=20) from four litters on days 1, 7, 13, 20, and

42. All faecal samples were obtained aseptically using sterile rectal swabs in the Amies

Transport medium with charcoal (Thermo Fisher Scientific, Waltham, MA, USA). The fresh

faecal samples were transported in a cooler box at 4oC to The University of Western Australia,

School of Pathology and Laboratory Medicine and processed within 24 hours.

C. difficile isolation and molecular characterisation
Isolation of C. difficile was achieved by direct culture on selective media or following broth

enrichment. We screened all isolates for the presence of toxin A, B, binary toxin genes, and

for changes in the repetitive region of toxin A gene using PCR. PCR ribotyping was

undertaken using our previously described methods and RTs identified by comparison with

banding patterns in our reference library of animal and human C. difficile strains10.

Statistical analyses
The Chi-squared test was used to evaluate relationship of variables. All associations with a p-

value ≤ 0.05 were considered significant.

PCR RT 237 remained the predominant RT in piglets sampled at this site. The most

plausible explanation for persistence of RT 237 in this piggery is that it produces its own

breeding stock and this can prevent introduction of new C. difficile strains. The other factor

involves management practices such as recycling waste water in pig sheds which can

perpetuate re-infection with spores.

In this study, colonisation with a toxigenic C. difficile was positively associated with clinical

diarrhoea in piglets (p<0.0124, Fig.1), which is contrary to a national survey in Australian

piggeries. Although the majority of isolates were toxigenic in the national survey, there was

no correlation with disease.11 Younger age (1-14 days) was highly correlated with C. difficile

shedding (Fig. 2). The decline of C. difficile shedding by piglets to zero by days 20 and 42

has public health importance. These findings are significant because slaughter age pigs are

less likely to be a source of foodborne infection with C. difficile at this farm.

Additional interventions such as increasing hand hygiene and awareness among farm

workers has potential to further reduce contamination in the farrowing pig sheds analogous

to hospital settings.5

 C. difficile was isolated from 19/43 (44.2%, 95% CI 29.3%-59.1%) faecal swabs by direct

culture and 29/43 (67.4%, 95% CI 53.39-81.41) following broth enrichment (Fig. 1).

 A total of 20 of the 24 (83.3%) diarrhoeic piglets were C. difficile culture positive compared

to 9 of 19 (47.4 %) non-diarrhoeic piglets (p< 0.0124, χ2).

 C. difficile was isolated from 8/20 (40%) on day 1, 10/20 (50%) on day 7, 4/20 (20%) on

day 13 and 0/20 (0%) on days 20 and 42 (Fig. 2). PCR RT 237 was the only strain found.

 PCR RT 237 remained the predominant RT in piglets sampled at this site, and has

persisted for 6 years since 2009.

 Both symptomatic and asymptomatic piglets can be a source of C. difficile transmission in

the environment.

 Further research is warranted to identify optimal control and surveillance programmes to

reduce C. difficile in the pig environment in order to limit piglet and human exposure.
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