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Background and objectives

Oedema disease (ED) is a worldwide occurring disease of pigs that most often

manifests itself during the rearing period of piglets. With ED vaccines, good alternatives

to the metaphylactic use of antibiotics and the use of high levels of zinc oxide are

available. This cross-sectional field study was initiated to assess the prevalence of

oedema disease E. coli (EDEC) and to identify risk factors at farm level associated with

the farm-level EDEC status through farm visits with faecal sampling, a questionnaire

and generalized linear modelling (GLM).

Materials and methods

For this study, five pens per farm were sampled on 99 farms using non-invasive

sampling techniques. All samples were collected from piglets at 1-2 weeks post-

weaning and analysed for EDEC and/or EDEC virulence genes stx2e and fedA. An

overview of the sample types and their processing is presented in Figure 1.

Data on the farm structure, health status of weaning piglets, hygiene management,

climate condition as well as feeding and drinking management were collected by

structured interview. All variables and their transformations were described and tested

for their univariable association with farm-level EDEC status using either cross

tabulation and a 2-sided Fisher´s exact test (FET) or a non-parametric Kruskal Wallis

test. Risk factors with a univariable p-value of < 0.25 were considered candidates for

the subsequent GLM approach. In total, 20 candidate variables met the inclusion

criteria for further analysis. Multivariable logistic regression (outcome: farm positive for

EDEC) and negative binomial regression models (outcome: number of pens per farm

positive for EDEC) were run on those variables.

Results

Farm structure

Information on the farm structure could be collected from 93 participating farms. Most of

the farms were engaged in conventional pig farming (87.1 %), 3.2 % in organic farming

and 10 % took part in an ,,Animal Welfare” initiative. Half of the participants were piglet

producers (50.5 %), and one third of the farms operated in a closed system (33 %).

Information on the farrowing cycle could be collected from 90 farms. The largest

proportion worked on a 3-week farrowing interval (35.6 %), followed by those farms

working with a weekly rhythm (25.6 %).

Farm sizes and performance parameters

The average number of sows kept per farm was 568 (median 240, range 0 - 10’500).

The mean number of weaned piglets was 2’472 (median 1’180, range 150 - 34’000).

On average, 1’249 fattening pigs were also kept on those 50 farms with fattening pigs

(median 1’040; range 15 - 6’224). The participating farms wean between 10 and 14.6

piglets per litter (mean 12.38, median 12.5). The average weaning age of the piglets

was 25.6 days (median 26, range 21 - 60). The piglets were transferred to the flat deck

with an average body weight of 7.09 kg (median 7.0, range 5-15). The animals were

then released from the flat deck with an average weight of 28.4 kg (median 28.5, range

19-35). On average, the management indicated 53.1 days of keeping the animals in the

flat deck area (median 51, range 28 – 84).

The average loss of piglets in the flat deck sector (over the last six months) was given

as 2.26% (median 2.0, range 0.2 – 8.0)

Prevalence and risk factors for the occurrence of EDEC

EDEC or EDEC virulence genes were detected in samples from 37.4% of the

visited farms. The risk of EDEC occurrence increased with age of piglets at the

beginning of prestarter feeding in the farrowing area (Table 2). Farms with higher

starting weight of piglets at weaning as well as higher weight at the end of nursery

period also showed a significantly increased EDEC risk (Table 2). Half the farms added

zinc oxide to either feed or drinking water, however, this was not associated with the

risk of EDEC occurrence at the univariable level (p-value > 0.5) and therefore not

further considered in the GLM analysis (Fig. 2).

Table 2: Univariable logistic regression (outcome: EDEC farm status, yielding odds

ratio) results with selected feed level risk factors (ANOVA/FET p-value< 0.25);

significant results (p< 0.05) are highlighted in bold.

Discussion and conclusion

Although outbreaks of ED are only reported sporadically, a substantial proportion of pig

farms in Germany appears to be affected by EDEC. Whether this correlates with clinical

symptoms of ED, and possible economic losses, however, was not assessed in this

part of the study. The addition of zinc oxide to feed or water does not appear to have a

significant influence on the occurrence of EDEC.

Statistically significant risk factors were identified among management practices;

however, the causality of this association needs to be further explored as in some

instances cause and effect could be reversed. Modulation of management practices

needs to be explored for its potential to reduce EDEC prevalence in the future.
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Risk factor Categories/Units Odds ratio p-value

≤ 5 days Baseline

6-7 days 1.25 0.732

8-10 days 1.25 0.746

> 10 days 4.643 0.015

≤ 6 kg Baseline

6.1-7 kg 1.167 0.812

7.1-7.9 kg 4.875 0.015

˃ 7.9 kg 2.500 0.150

˂ 28 kg Baseline

28-28.9 kg 3.667 0.049

29-30.9 kg 2.895 0.065

≥ 31 kg 4.400 0.051

Starting weight of piglets at flat deck period 

Piglet weight at end of flat deck period

Age at prestarter feeding


