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Introduction
Salmonella carriage and shedding in finisher pigs is a 
risk to carcase contamination at slaughter. The main 
impacts of Salmonella are for human health, thus, 
on-farm control strategies must be cost-effective 
to be implemented by farmers. Organic acids have 
been demonstrated to have an inhibitory effect on 
pathogens such as Salmonella, proving particularly 
successful in the poultry sector. 
Recent studies indicate that existing on-farm 
controls can be undermined during transport or at 
slaughter. Stress, due to transportation, has been 
demonstrated to increase the shedding of Salmonella 
in faeces of pigs. Other common practices such as feed 
withdrawal and lairaging have also been associated 
with increased faecal shedding of Salmonella. 
This study aims to determine the effectiveness of 
short-interval acidified feed intervention in pigs, 
in the period prior to slaughter, for reducing 
Salmonella carriage, faecal shedding and carcase 
contamination at slaughter. This study also assesses 
the impact of pig transport and use of lairage 
facilities on the occurrence of Salmonella. 

Methods
Each of the five recruited pig farms supplied two 
similarly managed groups of finisher pigs. One group 
of pigs received their normal ration for the duration 
of the trial (control group). A second group were 
fed their normal ration with added Fysal MP©, an 
organic acid feed additive, at 5kg/tonne for four 
weeks prior to slaughter. 
Each farm was visited before the beginning of the 
intervention to establish the baseline presence 
of Salmonella in each trial group. The farms were 
visited again after four weeks of intervention. At 
both visits, individual and pooled faecal samples 
were collected to calculate Salmonella presence. 
Environmental swab samples from the vicinity of each 
group of pigs, were also collected to evaluate the 
environmental contamination of Salmonella.
Study groups were then followed to slaughter. Samples 
of the lairage were collected prior to the entry of 
the trial pigs. On the slaughter line, whole guts were 
collected, from which caecal content samples were 
harvested. In three trials, ileo-caecal lymph nodes 
were also harvested from the whole guts, in addition 
to caecal contents, to determine Salmonella carriage. 

To investigate carcase contamination, carcases were 
swabbed at the end of the line, prior to blast 
chilling. The lorry used to transport the pigs was 
also sampled before and after transport of the pigs 
to abattoir.

Results
Preliminary results suggest that the effectiveness 
of a short-duration organic acid intervention on 
Salmonella presence may be context-specific. Results 
of the first four trials indicate that abattoir 
lairages were highly contaminated with Salmonella 
before the entry of pigs (mean sample prevalence 
80.0 %). In addition, two transporters used in the 
first four trials were contaminated with Salmonella 
prior to the entry of trial pigs (mean sample 
prevalence 17.5 %). 

Discussion
Both abattoir lairages and transporters were 
contaminated with Salmonella before the entry of 
pigs. Studies have indicated that it is possible for 
pigs exposed to an environment contaminated with 
Salmonella to become infected rapidly, in as little 
as two hours. These environments could therefore 
pose a threat to contamination of pigs prior to 
slaughter. More effective cleaning and disinfection 
is required to minimise this risk.
Although initial results of the intervention were 
encouraging, reductions were not observed on all of 
the trial farms. The results of each trial will be 
presented and discussed in full at the conference. 
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Introduction
Salmonella is a well-known zoonosis and therefore, 
slaughterhouses put pressure on suppliers of 
slaughter pigs to deliver pigs with a low Salmonella-
status. Aim of this paper is to give an overview of 
the diagnostic results from 56 herds in the Benelux 
that were sampled before interventions started, 
to see which Salmonella types are present in which 
locations and animal categories. 

Material and Methods
Faecal, dust or sock samples were collected either by 
IDT Biologika staff or the herd veterinarian after 
instruction. Faecal samples are pools of faeces 
from the floor; dust was collected using a small 
cloth (Swiffer®) or socks which were worn over 
a boot. Sock and dust samples (figure 1 and 2 
respectively) were collected in the compartments or 
in hallways connecting compartments of a certain 
animal category.
 

Salmonella isolation was done based on ISO standards. 
Most isolates were serotyped to serogroup level with 
additional typing for S. Typhimurium and S. Derby. 
Results were collected in an Excel database (version: 
14.0.7232.5000 (32 bit)) and pivot tables were used 
to create descriptive statistics.

Results
934 Samples (faeces N=66, dust N=241, sock N=627) 
were collected from a total of 56 herds in the years 
2015 (58 from 5 herds), 2016 (255 from 11 herds), 2017 
(334 from 21 herds) and 2018 (287 from 19 herds). 
39 % of dust, 37 % of socks and 29 % of faecal samples 
were positive, respectively (table 1).

For 634 samples the sampling location or animal 
category was registered. Of the breeding gilts / 
grow/finishers 38 % of 195 samples were positive, 
for weaned piglets 49 % out of 209, for sow in 
the insemination (AI) centre 36 % out of 49, for 
gestating sows 35 % out of 60, and for farrowing 
sows 21 % out of 87 samples were positive. 12 out of 
24 samples from central corridors were positive. For 
breeding gilts / grow/finish pigs 35 % (N=55) of the 
samples from the corridors were positive and 40 % 
(N=140) from the actual compartments. For weaned 
piglets 42 % (N=57) and 51 % (N=152) were positive 
respectively (table 2). 
A total of 250 Salmonella isolates were typed (Table 
3). 73 % of all Salmonella in weaned piglets were S. 
Typhimurium. In breeding gilts / grow/finish pigs 
this was 55 %, in gestating sows 33 % and in sows in 
the AI centre 22 % respectively. Other Salmonella 
types found were S. Derby (9 %), serogroup B  

Photo 2: Collecting a dust sample for bacteriological 

investigation 

Photo 1: Collecting a sock sample of faeces for 

bacteriological investigation

Table 1: Total number, number of Salmonella positive samples 

and negative samples for dust, sock and faecal samples 

collected in swine herds respectively.

sample negative positive total % positive

dust 146 95 241 39.4 %

fecal 47 19 66 28.8 %

sox 396 231 627 36.8 %

total 589 345 934 36.9 %
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(not S. Typhimurium nor S. Derby) (10 %), serogroup 
C (10 %) or E (1 %) or rough (N=1). 34 isolates were 
found to be Salmonella but could not be typed any 
further for various reasons.

Discussion
Weaned piglets are often positive for S. Typhimurium 
and therefore an important source of infection of 
breeding gilts or grow / finish pigs. Corridors are 

often contaminated and can be a source of infection. 
Both should therefore be included in a comprehensive 
intervention plan including all-in/all-out management, 
proper cleaning and disinfection of compartments and 
corridors, strict internal and external biosecurity, 
proper pest control, the application of organic acids 
in feed and/or drinking water and, if applicable, 
vaccination of sows, replacement stock and piglets 
against Salmonella Typhimurium.

Table 2: Breakdown of number negative, Salmonella positive and total number of samples by animal type and location 

Table 3: Breakdown of type of Salmonella found by animal category or location

* Corridor: corridor connecting several compartments for this animal type. # Outside in the yard.
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Introduction
Toxoplasma gondii is a relevant foodborne pathogen, 
it is estimated that up to one third of the world 
population has been exposed to the parasite (Tenter 
et al. 2000). In the Netherlands toxoplasmosis ranks 
second on a list of prioritized emerging zoonosis 
(Havelaar et al. 2010) and also second in disease 
burden among 14 foodborne diseases (Mangen et al. 
2017). Data suggest that ingesting improperly cooked 
meat containing T. gondii is one of the major sources 
of infection in Europe and North America (Crotta et 
al. 2017; Guo et al. 2015). The contribution of pork 
to meatborne T. gondii infections is estimated to be 
11 % in the Netherlands (Opsteegh 2011) and is seen 
as an important possible source of human T. gondii 
infections (Foroutan et al. 2019). The European 
Food Safety Authority (EFSA) advised to perform 
serological testing of pigs and on farm audits on 
risk factors (EFSA 2011). To that end, a serological 
monitoring program was developed in a slaughterhouse 
in the Netherlands. In this study, the objective 
is to determine the association between within-
herd seroprevalence, corrected for misclassification 
of samples through Bayesian analyses, and risk 
factors for T. gondii on fattening pig farms in The 
Netherlands. 

Materials and Methods
From 2015 to 2018, HACCP based audits were performed 
on 75 fattening pig farms in The Netherlands to 
identify the presence of potential T. gondii risk 
factors. All farms were conventional pig farms, 
with 15 farms being farrow to finish. As overall 
seroprevalence of T. gondii in pigs in the Netherlands 
is low, estimated at 5 % (1-12 % 95 % CI) by Foroutan 
et al. 2019, approached farms were chosen with the 
knowledge of previous serology data. In this way 
there would be farms with positive serum samples 
and farms without them included in the study. The 
audits were based on an updated version of the 

questionnaire from Mul et al. (2015) and covered the 
following topics: outdoor access, farm biosecurity, 
rodent control, presence of cats, feed and water 
supply. In addition, serum samples (n=6272) from 
fattening pigs were obtained at slaughter throughout 
the year before the audit on the farm was performed. 
These samples were used for antibody testing by 
a PrioCHECK™ Toxoplasma Antibody ELISA. Data were 
analysed using Bayesian statistics, with the within-
farm T. gondii prevalence as dependent variable and 
potential risk factors as independent variables. 
As always with serology, misclassification due to 
false-positive or false-negative results can occur. 
Statistical methods have been developed to account 
for such misclassification, based on frequentistic as 
well as Bayesian approaches (Hui & Walter 1980; Joseph 
et al. 1995). First, all independent variables were 
analysed in a univariate logistic model, and variables 
with a probability ≤0.25 that zero is included in the 
95 % interval were analysed in a multivariable model. 
The multivariate logistic model was fitted using 
backward elimination until all remaining variables 
showed a probability ≤0.05 that zero is included in 
the 95 % interval. Two-way interaction terms were 
evaluated similarly to the main variables regarding 
statistical significance. 

Results
Descriptive results showed that 50 out of the 
75 farms had 1 or more positive serum sample 
in the year before the audit was performed. In 
total 438 samples were positive out of the 6272 
samples. Final Bayesian analyses are currently being 
conducted. However, preliminary results from data 
analysis using frequentistic logistic multivariate 
regression identified two significant risk factors: 
the accessibility of pig feed for cats and the 
provision of well water as drinking water for the 
pigs (Table 1). 

Discussion and Conclusions
The use of serological testing seems to be a valuable 
guide and monitoring tool for the control of T. 
gondii in pork production. In a preliminary analysis, 
a higher within-herd T. gondii seroprevalence on 
fattening pig farms in the Netherlands was associated 
with the accessibility of pig feed for cats and the 
provision of well water as drinking water for the 
pigs. Improvements in farm management on fattening 
pig farms will likely contribute to reduction of 
the human disease burden and is presently studied.


