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SUSALVAC
Introduction

Foodborne illness

“Any illness resulting from the ingestion of spoiled contaminated food or water by pathogenic 
bacteria, viruses or parasites”  (Centers for Disease Control and Prevention, 2016)

Symptoms

Prevalence

• Salmonellosis: one of the most common causes of gastroenteritis worldwide, 
resulting in an estimated 155,000 deaths and 80 million cases of foodborne illness annually 
(Young et al., 2016)

• Ranked second after campylobacteriosis with 88 715 confirmed human cases and an EU
notification (ECDC 2015)

• Upset stomach
• Fever
• Vomiting
• Diarrhea
• …….
• Death

Cost
• The disease constitutes an economic burden due to an increase in health services (direct 

costs)(the annual cost of Salmonella in the United States in 2013 was estimated at USD 
$3 666 600 031) (ERS USDA, 2014), as well as loss of productivity of diseased people and 
damage to the animal market (indirect costs) (Welby et al., 2011).



SUSALVAC
Introduction

Most common Salmonella serotypes isolated in humans in Belgium per year

(European Food Safety Agency, 2012)

Most common Salmonella serotypes isolated in pigs and pork in Belgium

• Infected pigs:  frequently symptomatic 
carriers (Bonardi, 2017)

• Pork is considered, after eggs, the major source of infection in humans in the EU, with ST including 
monophasic strains (Smith et al., 2018)



SUSALVAC
Objectives

Aim

Could vaccination against Salmonella Typhimurium
be an alternative measure to optimize the control of Salmonella in pigs?

Objectives

• WP1 and WP 2(Ugent): Effect of vaccination on farms (attenuated vaccine (Salmoporc®, IDT 
Biologika ))

• WP 3 (Ugent): Molecular characterization of Salmonella isolates from WP1 and WP2 
(Differenciation between vaccinated pigs and non-vaccinated pigs)

• WP 4 (Sciensano)
1) Can vaccination in pig herds reduce the number of human salmonellosis cases in Belgium?

2) Which stakeholders are involved with the problem of pork borne Salmonella infections in 
Belgium and which are their power & interest relationship with the problem?



SUSALVAC (WP4)
Material and methods 1

1) Can vaccination in pig herds reduce the  number of human salmonellosis cases in 
Belgium?

Introduction to the METZOON model 

Evaluate the risk of human salmonellosis through household consumption of fresh minced pork 
meat in Belgium
Development (Bollaerts et al., 2009) and evaluation of scenarios (Bollaerts et al., 2010)

• From farm to fork 

• The model was developed to closely resemble Belgian pork production and consumption

• The METZOON-model is developed Matlab (7.1) and Monte Carlo  simulation is used to obtain 
stochastic estimates of the output variables



SUSALVAC (WP4)
Material and methods 1
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SUSALVAC (WP4)
Material and method 2

• Use METZOON model: reducing the probability that pigs are Salmonella spp. seropositive at 
primary production with 0%->95% (99%) by 5%

• Use METZOON model: reducing the probability that pigs are Salmonella Typhimurium
internally contaminated at slaughter (LN) with 85%-90%-95%-99%) (SUSALVAC field
results)

• The outcomes were calculated using 500 - 1, 000 iterations of the model (each iteration simulating one
meat mix, from which 5,000 servable portions are made).

• Evaluating Scenarios Using Effect Size (Glass, 1976)



SUSALVAC (WP4)
Results 1
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SUSALVAC (WP4)
Material and methods 2

2) Which stakeholders are involved with the problem of pork borne Salmonella infections in Belgium and which
are their power & interest relationship with the problem?

Experts’ interviews (preparation & exploration – phase I): identify the actors who play a role in the 
salmonellosis scenario in the country



SUSALVAC (WP4)
Material and methods 2

Stakeholder Description Quantity

Farmers (organizations)
(FWA,Boerenbond )

Farmers organizations from the Flanders region 1

Farmers organizations from the Wallonia region 1
Slaughterhouse (organization)

(Febev)
Belgian slaughterhouses organization 1

Pig Industry
(Danis Group )

Belgium animal feed industry, genetic pig breeding and pig
producers company 1

Quality Assurance Company

(Codiplan-Vegaplan)

Belgian private company that develop guidelines for the primary
production sector 1

Veterinarians (practitioners)

Veterinarian practitioner in Belgian fattening pig farms 1

Veterinarian practitioner in pig breeding company 1

Food Agency Belgian food safety authority 1

Department of Public Health (PH)
(Institute of Public Health)

Belgian Department of Public Health 1

Laboratories
(DGZ and ARSIA)

Laboratories responsible for the diagnostic of Salmonella infections
in pigs and sub-products thereof from Flanders region (DGZ) 1

Laboratories from Wallonia region (ARSIA) 1

Vaccine Industry
(IDT Biologika)

Producer of the commercial vaccine against S. Typhimurium
infections in pigs 1

Experts Interviews (phase I)
Interviews with experts performed during the preparation &
exploration phase 5



SUSALVAC (WP4)
Material and methods 2

2) Which stakeholders are involved with the problem of pork borne Salmonella infections in Belgium and which
are their power & interest relationship with the problem?

Power we mean the capacity to influence the decision-making
Interest we mean the level of importance the intervention has to the particular stakeholder
(Varvasovszky and Brugha, 2000)

• E-mail was sent to the respondents with information about the aim of the interview and the research, giving 
them time to prepare for it 

• Face-to-face interviews 
• When possible, two interviewers
• Informed consent was verbally asked
• Interviews were recorded and  transcribed verbatim. 
• Results discussed between  interviewers. 

Actor map exercise, the different assorted actors were graded in relation to their power &
interest relationship with the subject by the interviewed stakeholders (Schiffer & Hauck, 2010). 

Online graphic design software Chart Tool 9.0, by plotting in a graph the averages of the power (y-axis) & 
interest (x-axis) grades resulted from the interviews



SUSALVAC (WP4)
Results 2

2) Which stakeholders are involved with the problem of pork borne Salmonella  infections in Belgium and 
which are their power & interest relationship with the problem?



SUSALVAC (WP4)
Discussion-Conclusion

1) Could vaccination against Salmonella Typhimurium be an alternative measure to optimize the 
control of Salmonella in pigs?

Vaccination in pigs
% excretion in farms ”When applying vaccination against ST in farms with a 
relatively low infection pressure, the effect on excretion was not clear. 
Nevertheless, vaccinated animals clearly developed a serological response” (Peeters 

et al., 2017)

% nbr of carriers in ileocecal lymph nodes “this study suggest a positive effect on 
the number of ST field strain carriers after vaccination of sows and piglets, 
vaccination of sows and fattening pigs and vaccination of piglets” (Peeters et al., 2017)

(Analysis still ongoing)



SUSALVAC (WP4)
Discussion-Conclusion

Effect on the number of human cases

• Large amount of cross-contamination taking place during transport, lairage, 
and slaughter, implying that already a limited amount of Salmonella bacteria 
entering the pork production system might be sufficient to contaminate the 
whole system (Bollaerts et al., 2010)

• Best effects observed at slaughter

• Vaccination can play a role in reducing the prevalence of Salmonella in pigs and 
could become an adjunct to other on-farm control measures (e.i.: feed 

acidification, biosecurity) (De Ridder et al., 2013; Smith et al., 2018)



Novel approaches for design and evaluation of 

cost-effective surveillance across the food chain

NOVA



NOVA
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NOVA

Novel approaches for design and evaluation of cost-effective surveillance across 
the food chain

NOVA will develop and test methods to assess surveillance performance



NOVA

Novel approaches for design and evaluation of cost-effective surveillance across 
the food chain

NOVA will explore ways to capture new data sources



NOVA

Novel approaches for design and evaluation of cost-effective surveillance across 
the food chain
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