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Campylobacterirosis 

Cassini, 2015. ECDC 
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EUROPEAN 
COMMISSION  

Brussels, XXX  

SANTE-2015-12077 

[…](2015) XXX draft 

  

COMMISSION REGULATION (EU) No …/.. 

of XXX 

amending Regulation (EC) No 2073/2005 as regards Campylobacter in broiler carcases 

(Text with EEA relevance) 

Regulation proposal 
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Regulation proposal 

"2.1.9 Poultry 

carcases of 

broilers 

Campylobac

ter spp. 
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(5) 

10(11) 

From 

1.1.2018 

c=7 

From 

1.1.2020 

c=5 

1000 cfu/g ISO/TS 

10272-2 

Carcases after 

chilling 

Improvements in slaughter 

hygiene and review of 

process controls, origin of 

animals and of the 

biosecurity measures in the 

farms of origin" 

Annex I to Regulation (EC) No 2073/2005 is amended as follows: In Chapter 2, Row 2.1.9 is added:  

…neck skins from a minimum of 15 poultry carcases shall be sampled at 

random after chilling during each sampling session. A piece consisting of 

minimum 10 g of neck skin shall be obtained from each poultry 

carcase…the neck skin samples from three poultry carcases from the same 

flock of origin shall be pooled in order to form 5 x 25 g final samples 

once per week 
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CARCASS-CECAL CONTAMINATION RELATIONSHIP 

Slope:0.66 
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Work Packages 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

WP 1. Efficacy of several compounds against Campylobacter in broilers orally infected looking for synergies WP1

T1.1. In vivo effectiveness of products based on plant extracts, organic acids, prebiotics, and probiotics against Campylobacter. T1.1 ● ● ● ● ● ● ● ● ●

T1.2 In vitro effectiveness of mixtures of products: Synergistic effect T1.2 ● ● ●

T1.3. In vivo effectiveness of product mixtures based on plant extracts, organic acids, prebiotics, and probiotics against Campylobacter. T1.3 ● ● ●

WP 2. Feed presentation strategies against Campylobacter. WP2

T2.1. Effect of feed composition, particle size and feed presentation on the prevalence of Campylobacter in broilers orally infected T2.1 ● ● ● ● ● ● ● ● ●

T2.2 Effect of whole grain feeding on the prevalence of Campylobacter in broilers orally infected. T2.2 ● ● ● ● ● ●

WP 3. Interactions between products and feed presentation against Campylobacter. Synergies. WP3

T3.2. Interactions between product mixtures and feeding strategies against Campylobacter looking for synergies T3.1 ● ● ● ● ● ● ● ● ●

T3.2 Studies in the effect of the duration of treatment on the final infection: design of funtional diets T3.2 ● ● ● ● ● ● ● ● ●

T3.3. Study on the correlation between in vitro and in vivo results. Cost-Benefit analyses. T3.3 ● ● ●

WP 4. Application of different nutritional strategies against Campylobacter in experimental farm and field trials. WP4

T4.1. Effect of different strategies against Campylobacter on performance parameters and level of infection of broilers chickens in 

experimental farm.
T4.1 ● ● ● ● ● ●

T4.2. Effect of different strategies against Campylobacter on performance parameters and level of infection of broilers chickens in commercial 

farms.
T4.2 ● ● ● ● ● ●

T4.3. Effect of different strategies against Campylobacter on performance parameters and level of infection of turkeys in commercial farms. T4.3 ● ● ● ● ● ●

WP 5. Development of a novel vaccine against Campylobacter based on reserve vaccinology WP5

T5.1.  Exhaustive identification of new potential vaccine antigens against Campylobacter using the reverse vaccinology strategy. T5.1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

T5.2.  Development of an in vitro test to visualize the recognition of Campylobacter antigens by antibodies. T5.2 ● ● ● ● ● ● ● ● ●

T5.3.  Determination of an efficient sub-unit vaccination protocol T5.3 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

T5.4.  Selection of the Campylobacter proteins that will be evaluated for their protective capacity T5.4 ● ● ● ● ● ● ● ● ● ● ● ●

T5.5.  Assessment of the protective potentials against Campylobacter induced by the selected vaccine candidates. T5.5 ● ● ● ● ● ● ● ● ● ● ● ●

WP 6. Evaluation of the developed nutritional strategies in different geographical situations. WP6

T6.1. Evaluation of developed nutritional strategies in South, Central, and East European conditions T6.1 ● ● ● ● ● ●

WP 7. Project Management WP7

T7.1. Contractual, legal, Administrative and financial management and overseeing of ethical and gender issues T7.1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

T7.2. Monitoring and coordination of technical activities of the project, and planning, organizing and reporting of Project Coordinating 

Committee and General Assembly
T7.2 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

T7.3. Relationship with the European Commission T7.3 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

WP 8. Dissemination, training and exploitation WP8

T8.1. Dissemination of project results T8.1 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

T8.2. Training to achieve project results implementation T8.2 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

T8.3. Exploitation of project results T8.3 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

MILESTONES

CAMPYBRO
Year 1 Year 2 Year 3

WP

MILESTONE 4 MILESTONE 5MILESTONE 3MILESTONE 1 MILESTONE 2
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Genetic diversity within a farm 



13 

Genetic diversity along the food chain 
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Pre-harvest: No vertical transmission 
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Pre-harvest: Biosecurity 

www.camcon.eu  

http://www.camcon.eu/


 Thinning 

 Biosecurity break 

 High risk factor for Campylobacter infection 

 Campylobacter present in the environment can potentially 

be carried into the house via boots, clothes, and 

equipment of the farmer or farm staff or of external staff 

responsible for flock thinning 
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Pre-harvest: Biosecurity 
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Pre-harvest: thinning 
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9d p.i. 

Diet manipulation 



Cereal type & Oat hulls 
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Pelleting and particle size 
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Gracia et al., 2015 



Whole wheat and oat hulls 
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Gracia et al., 2015 



Pelleting and whole wheat 
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Probiotics 
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Plant extracts 



Acidification: MCFA 

25 

De los Santos et al., 2009 



26 

Acidification: MCFA MG 



Acidification: OA 
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De los Santos et al., 2009 

Capric acid 
Control 

With mucus 

Acidification: MCFA 
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Single additives 

Poultry Sci. 95 (2016): 298-305 



MCFA and Monoglycerides 

30 

Poultry Sci. 95 (2016): 886-892 



Product combination 42d 

31 

Casabuena et al., 2015 
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 Inconsistent infection at 21d 

 Clear effect at 35d; Lost of effect at 42d 

EXP.11. Interaction Functional diet x (Camp+Cals) 
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 Low infection level at 21d, but clear effect of Campylostat 

 Clear effect at 35d; Synergism Campylostat x Calsporin 

 Effect at 42d; Synergism Campylostat x Calsporin.  

 

EXP.13. Interaction Camp x Cals in a control diet  



34 

 Low infection level 

at 21d 

 Clear effect at 35d; 

1% decreased 

close to 1 log, but 

the biggest 

decreased was 

with 2%. No 

additional 

improvement with 

3% 

 Same effect at 42d 

EXP.14. Campylostat dose in a control diet  
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EXP.12. Time of administration of (Camp+Cals) 



WP4: field trials 

 Objective 

 Evaluate the efficacy of the combination of 

products in field conditions 

 Farm conditions (density, environmental, 

microbiota pressure) 

 In floor pens rather than cages 

 Barn vs barn, twin buildings 

 Questions: 

 The efficacy is the same with field strains of C. 

jejuny (in challenge trials only two strains were 

used)? 

 Is it also efficiency for C. coli? 

 Is there any interaction? 

 Effect on performance? 
36 



WP4: field trials 

 Trial at Redondo 

 Farm verified about its C. jejuni contamination 

 4 farms expected, 2 farms finished, 2 running 

 In each farm twin barns, twins two-by-two 

 Typical Spanish diets. 

 1-42/49d 

 Sampling 

 5 chicks per barn at random (15 chicks per 

treatment and age) 

 36 and 42d, prior to slaughter 

 Analysis 

 qPCR at IMASDE 
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WP4: field trials. Farm 1 
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WP4: field trials. Farm 1 
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WP4: field trials. Farm 2 
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WP4: field trials. Farm 2 
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Field trials. Spain 
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Field trials 

43 



Field trials. Hungary 
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Field trials. Hungary 
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Log UFC/g

CONTROL 4,433

TREATED 8,912

SEM (n=15) 0,4854

P <0,001



46 

 Identify by reverse vaccinology strategy one or several antigens of 

Campylobacter that can be used as vaccinating antigens 

 

 -All the putative vaccine proteins will be ranked from the highest 

probability to be an antigenic protein to the lowest one 

 

 - Subselected proteins will be injected in broiler chickens and/or in 

ovo to evaluate their protective potentials against Campylobacter 

Objective of WP5 



Identification of 12 potential vaccinating proteins 

RANK Protein Accession  Protein note  Localization 

1 YP_001001371.1  flgE, flagellar hook protein FlgE Extracellular 

2 YP_001000562.1 flagellin family protein Extracellular 

3 YP_001000153.1 TonB-dependent receptor, putative, degenerate  OMP 

4 YP_001000204.1 putative periplasmic protein OMP 

5 YP_001000248.1  fliD, flagellar capping protein Extracellular 

6 YP_001001115.1  flgK, flagellar hook-associated protein FlgK Extracellular 

7 YP_999769.1 flgE-1, flagellar hook protein Extracellular 

8 YP_001000945.1 N-acetylmuramoyl-L-alanine amidase OMP 

9 YP_001000437.1 putative OMP OMP 

10 YP_001001257.1  chuA, TonB dependent heme receptor OMP 

11 YP_999817.1 hypothetical protein OMP 

12 YP_999838.1  hypothetical protein OMP 

Flagellin B YP_001000996.1  Flagellin B Extracellular 

Flagellin A YP_001000997.1 Flagellin A Extracellular 

47 
Fla A and B would be placed between FliD and FlgK 

http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=106295&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=105486&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=105077&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=105128&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=105172&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=106039&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=104693&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=105869&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=105361&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=106181&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=104741&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=104762&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=
http://www.phidias.us/phigen/query/gene_detail.php?protein_acc=YP_001000996.1
http://www.violinet.org/vaxign/query/show_one_sequence.php?c_query_id=2T7KRH7JV5&c_sequence_id=105921&c_hit_p_value=0.05&mhc_species=&mhc_allele=&epitope_length=


48 

Is there a reduction of Campylobacter load at days 28 and 42? 
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*p<0.01 
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Vaccine development 



Conclusions 

 Diet modification (particle size, presentation, oat 

hulls, type of cereal, whole wheat) only affected the 

Campylobacter population in extremely high 

infection conditions 

 A combination between MG MCFA+OA and B. 

subtilis repeatedly but heterogeneously decreased 

the Campylobacter infection, mainly through a 

decrease in the infected birds 

 For the moment, this effect could not be 

demonstrated in field conditions 

 New actual trials will define if the solution developed 

has a real capacity to control Campylobacter in 

practical conditions or not. 
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