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¿Who is Campylobacter? 

 Campylobacter spp. 

 Gram-negative bacilli 

 Curved or spiral 

 Mobiles by a uni or bipolar flagellum 

 Non sporulating and microaerophilic 

 C. jejuni, C. coli, C. lari, C. upsaliensis y 

C. helveticus 
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Project Proposal – Necessity (batches) 

EFSA Journal 2011; 9(4):2105 
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Project Proposal – Necessity (Carcass) 

EFSA Journal 2010; 8(03):1503 
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 Reservoirs 

 Commensal bacteria in the gastrointestinal 

tract of domestic and wild animals 

 Main source: birds (chickens, ducks, 

turkeys...) 

 Other: cattle, pigs, sheep, rodents, dogs, cats, 

insects 
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¿Who is Campylobacter? 



 Why is so important? 

 First zoonosis in the EU 

9 millions/year, 2.4 billion€/year 

 High level of infection 

Broilers, chicken meat (at retail level) 

6 

¿Who is Campylobacter? 
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Resistance issue: Humans 



8 

Resistance issue: Broilers 
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Resistance issue: Broilers 
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Campylobacterirosis. New Zealand 



UK 
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UK 
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UK 
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Retail compromise in the UK 

Tesco 

At farm level we led and funded the first farmer incentive trial, rewarding farmers who 

were able to keep flocks free of Campylobacter, and are now co-funding larger 

incentive based trials. We are part of a ‘no thinning’ trial and are engaged with our 

suppliers through regular workshops to assess the impact of a series of innovative 

biosecurity initiatives. In the processing part of the supply chain we will be co-funding the 

very first full scale trial of rapid surface chilling with one of our suppliers to assess its 

feasibility at commercial scale.  

Moy Park 

Excellence in biosecurity - Our biosecurity on farms is amongst the best in the industry. 

We have invested in training our farmers and bird collection teams best practice in 

harvesting and trials on no-thinning. We have installed a ‘double barrier’ system on a 

significant number of farms which protects against Campylobacter being spread from 

flock to flock. Rapid Surface Chilling - Moy Park is one of the first processors to invest 

in a full scale trial of innovative rapid surface chilling technology which reduces 

Campylobacter levels during production. 

Marks & Spencer 

M&S farmers that supply to 2 Sisters Food Group have stopped part harvesting chickens 

from flocks through the growing cycle, known in the industry as operating a ‘zero 

thinning’ policy. This will be rolled out to all M&S farms by the end of the year. 

M&S has introduced a bonus scheme for farmers that supply to 2 Sisters Food Group 

which offers farmers a bonus if they produce Campylobacter free farms.  
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Retail compromise in the UK 

The Co-operative Food 

On farms and in agriculture we work with our farmers direct through our Farming Groups 

on best practice, biosecurity and we are co-funding the Farmer Incentive Scheme and 

Non-thinning trials.  The Co-operative Food announcing that its entire ‘whole chicken’ 

range will only be available to buy in ‘roast-in-the-bag’ packaging. The move will 

support customer food safety by eliminating the need for consumers to handle raw 

chicken. 

Aldi 

Aldi also recently launched a “Cook in the Bag” chicken, which means our customers 

will no longer need to handle raw chicken in their kitchen. 
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The Netherlands/Belgium 
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Nordic Countries 
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USA 

18 

Cost of foodborne illness estimates for Campylobacter (all species)

Mean estimates, 2013

Total

Hospitalized

Health outcomes Total cases

Didn't visit 

physician; 

recovered

Visited physician; 

recovered Hospitalized

Post-hospitalization 

recovery Hospitalized; died

Morbidity illness 

with Guillan Barré 

syndrome

Death associated 

with Guillan  Barré 

syndrome

Number of cases 845.024

Cases by outcome 790.930 45.631 8.463 8.387 76 1.916 86

Medical costs

Physician office visits $8.685.436 $805.421 $1.140.269

Emergency room visits $2.614.374 $1.454.623 $0

Outpatient clinic visits $9.018.943 $1.115.131 $0

Hospitalizations $0 $117.957.499 $0

Total medical costs by outcome $20.318.753 $121.332.675 $1.140.269

Premature death $657.959.135 $748.428.516

Productivity loss, nonfatal cases $44.709.190 $8.043.747 $4.305.437 $2.133.387

Total costs by outcome $44.709.190 $28.362.500 $125.638.112 $3.273.656 $657.959.135 $320.416.057 $748.428.516

Total cost of illness $1.928.787.166

Chronic

Non-hospitalized Post-hospitalization outcomes

Acute illnesses 



Key messages 

 Campylobacteriosis: most important EU zoonosis 

 Poultry meat: main source 

 High level of contamination both in batches and 

carcasses 

 Interventions at primary production is required 

 No practical real tools are available to producers 

 Both consumers and EU authorities will ask 

producers to reduce Campylobacter in broilers 

 CAMPYBRO will develop strategies to do so: 

 Short-medium term: through nutrition 

 Long term: through vaccination 
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Campylobacter control 
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Biosafety and management 

 Biosafety 

 Always positive 

 Personnel, pest control, facilities design 

 However, no clear effects after the improvement 

done in the last years 

 Extreme biosafety is needed to success 

 Most of the fattening farms within the EU are 

old, and extreme measures are difficult to 

apply 

 Management 

 Avoid thinning: biggest biosecurity problem 

 Decrease slaughtering age 

 Possibilities depends on the market  
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Biosafety: Camcon project 
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 After thinning, all positive 



Biosafety: Flies screens 

23 



Biosafety: Flies screens 
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Phage theraphy: Camcon project 
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Consortium 
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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



Work Packages 
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Additive suppliers 
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Additive suppliers 
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  Treat. Composition Supplier Dosage 

EXPEU.01a 

T1 CONTROL (C) -- -- 

T2 Caprylic and Capric Acids Silo s.p.a. 6,000ppm 

T3 Monoglycerids of Caprylic and Capric Acids Silo s.p.a. 8,000ppm 

EXPEU.01b 

T1 CONTROL (C)   -- 

T2 Garlicon (Garlic-based extract) DOMCA 800ppm 

T3 GalliPro (B. subtilis) Chr. Hansen 500ppm 

EXP.EU02 

T1 CONTROL (C)   -- 

T2 
Monoglycerides (Monobutyrin, Monocaprylin, Monocaprin and 

Monolaurin) 
Silo s.p.a.  0.3 % 

T3 
60% T2+ 40% of a mixture of organic acids (formic acid+ amonium 

formate, sodium formate, lactic acid). 
Silo s.p.a. 0.5 % 

T4 
Crina Poultry Plus (Essential oil components including thymol, 

eugenol and piperine + Benzoic acid) 
DSM 300 ppm 

T5 FB (a mixture of herbal substances and essential oils) DELACON 2,000 ppm 

EXP.EU04 

T1 CONTROL (C)   -- 

T2 
Crina Poultry Plus (Essential oil components including thymol, 

eugenol and piperine + Benzoic acid) 
DSM 300ppm 

T3 FB (a mixture of herbal substances and essential oils) DELACON 750ppm 

T4 Levucell SB (Probiotic, Saccharomyces cerevisiae) LALLEMAND 50ppm 

T5 PRPW-1182 (a mixture of organic acids and essential oils) PERSTOP 5,000ppm 

EXP.EU05 

T1 CONTROL (C)   -- 

T2 
Monoglycerides (Monopropionin, Monobutyrin, Monocaprylin, 

Monocaprin and Monolaurin) 
Silo s.p.a. 

0.5% (0 to 21 d) 

0.25% (21 to 42 d) 

T3 
60% T2+ 40% of a mixture of organic acids (formic acid+ amonium 

formate, sodium formate, potasium sorbate). 

3F Tecnology, 

S.L. 

1% (0 to 21 d)  

0.5% (21 to 42 d) 

T4 
AviP*-Protect CJ Calcium propionate, Sorbic acid, Flavouring 

compounds 
VETAGRO 3,000ppm 

T5 FormaXOLTM (mixture of flavouring compounds) KEMIN 5,000ppm 



Material and methods 

 Experimental design 

 3-5 treatments 

 Control diet 

 2-4 Additives per trial 

 5 trials (trial EXP.EU02 had to 

be repeated) 

 All diets in mash form 
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Results at 21d 
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Results at 35d 
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Results at 42d 
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Results in anses 
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Results in anses: 14 and 35d 
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Results in anses: 42d 
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Results in anses 



41 

Results in anses 
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Results in anses 



Additive suppliers 
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Product mixture 
 

Composition 
 

Supplier 
 

Dosea 
 

Lactobutyrin BRC 
+ Calsporin 
 

Monoglyceride mixtureb 
Probiotic (B. subtilis) 

Silo s.p.a 
ORFFA 

0.600% (wt/wt) 
0.010% (wt/wt) 

Excential Alliin Plus 
+ Calsporin 
 

Plant extract 
Probiotic (B. subtilis) 

ORFFA 
ORFFA 

0.100% (wt/wt) 
0.010% (wt/wt) 

Monoglycerides 
+ Calsporin 
 

Monoglyceride mixturec 
Probiotic (B. subtilis) 

Silo s.p.a 
ORFFA 

0.800% (wt/wt) 
0.010% (wt/wt) 

Adimix 30 coated 
+ Excential Alliin Plus 
+ Calsporin 
 
 

Organic acid (butyric acid) 
Plant extract 

Probiotic (B. subtilis) 

Nutriad 
ORFFA 
ORFFA 

0.300% (wt/wt) 
0.100% (wt/wt) 
0.010% (wt/wt) 

Adimix 30 coated 
+ PoultryStar 
 

Organic acid (butyric acid) 
Probiotic (Multi-species) 

Nutriad 
Biomin 

0.300% (wt/wt) 
0.100% (wt/wt) 

Lactobutyrin BRC 
+ XPC 
+ PoultryStar 
 
 

Monoglyceride mixtureb 
Prebiotic-like (yeast 

product) 
Probiotic (Multi-species) 

Silo s.p.a 
Diamond V 

Biomin 

0.600% (wt/wt) 
0.125% (wt/wt) 
0.100% (wt/wt) 

 



Results anses 
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1, Control;  

2, Lactobutyrin BRC + Calsporin;  

3, Excential Alliin Plus + Calsporin;  

4, Monoglycerides + Calsporin;  

5, Adimix 30 coated + Excential Alliin Plus + Calsporin;  

6, Adimix 30 coated + PoultryStar;  

7, Lactobutyrin BRC  + XPC + PoultryStar 



Additive suppliers 
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Treat. Composition Composition Supplier Dosage 

T1 CONTROL      -- 

T2 
T1 + Campylostat (2.5%) 

+ Calsporin (100ppm) 

Organic acids+Monoglyceridesa Probiotic. 

(B. subtilis) 

3F Technology, S.L. 

ORFFA 

2.5%(wt/wt) 

100ppm 

T3 
T1 + XPC (0.125%)  

+ Poultrystar (0.1%) 

Prebiotic (yeast product) 

Probiotic (Multi-species) 

Diamond V 

Biomin 

0.125% (wt/wt) 

0.1% (wt/wt) 

T4 

T1 + Monoglycerides (0.8%)  

+ XPC (0.125%)  

+ Poultrystar (0.1%)  

Monoglyceridesb 

Prebiotic (yeast product) 

Probiotic (Multi-species) 

Silo s.p.a. 

Diamond V 

Biomin 

0.8% (wt/wt) 

0.125% (wt/wt) 

0.1% (wt/wt) 

T5 

T1 + Campylostat (2.5%) 

+ Excential Alliin Plus (0.1%)  

+ Poultrystar (0.1%) 

Organic acids+Monoglyceridesa 

Plant extract 

Probiotic (Multi-species) 

3F Technology, S.L. 

ORFFA 

Biomin 

2.5%(wt/wt) 

0.1% (wt/wt) 

0.1% (wt/wt) 



Results at 21-35d 
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Results at 42d 
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Log paradox… 
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CFU/g Log10CFU/g 

1.000.000.000 9,00 

100.000.000 8,00 
10.000.000 7,00 

1.000.000 6,00 
100.000 5,00 

10.000 4,00 
1.000 3,00 

100 2,00 

CFU/g Log10CFU/g Dif Log10CFU/g Dif CFU/g 

1.000.000.000 9,00     

500.000.000 8,70 0,30 500.000.000 
250.000.000 8,40 0,30 250.000.000 

100.000.000 8,00 0,40 150.000.000 
50.000.000 7,70 0,30 50.000.000 

25.000.000 7,40 0,30 25.000.000 
10.000.000 7,00 0,40 15.000.000 

5.000.000 6,70 0,30 5.000.000 

1.000.000 6,00 0,70 4.000.000 

500.000 5,70 0,30 500.000 
100.000 5,00 0,70 400.000 

50.000 4,70 0,30 50.000 

10.000 4,00 0,70 40.000 
5.000 3,70 0,30 5.000 

1.000 3,00 0,70 4.000 



Material and methods 
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  Treat. Composition 

EXP.03 

T1 Corn-based diet presented as mash 

T2 Wheat-based diet presented as mash 

T3 Barley-based diet presented as mash 

T4 Corn-based diet presented as mash + 5% of oat hulls (by dilution) 

T5 Wheat-based diet presented as mash + 5% of oat hulls (by dilution) 

EXP.06 

T1 Wheat ground at Ø2mm screen size-based diet presented as mash 

T2 Wheat ground at Ø2mm screen size-based diet presented as pellets 

T3 Wheat ground at Ø5mm screen size-based diet presented as mash 

T4 Wheat ground at Ø5mm screen size-based diet presented as pellets 

EXP.07 

T1 Wheat-based diet presented as mash 

T2 Wheat-based diet presented as mash + 7.5% from 0-21d and 15% from 21 to 42d of whole wheat 

T3 
Wheat-based diet presented as mash + 7.5% from 0-21d and 15% from 21 to 42d of whole wheat + 5% 

of oat hulls 

EXP.08 

T1 Wheat-based diet presented as mash 

T2 Wheat-based diet presented as mash + 7.5% from 0-21d and 15% from 21 to 42d of whole wheat 

T3 Wheat-based diet presented as mash + 15% from 0-21d and 30% from 21 to 42d of whole wheat 

T4 Wheat-based diet presented as pellets 

T5 Wheat-based diet presented as pellets + 7.5% from 0-21d and 15% from 21 to 42d of whole wheat 

T6 Wheat-based diet presented as pellets + 15% from 0-21d and 30% from 21 to 42d of whole wheat 



Cereal type & Oat hulls 
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Cereal type & Oat hulls 

51 



Pelleting and particle size 
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Whole wheat and oat hulls 
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Pelleting and particle size 
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Pelleting and particle size 
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Dissemination activities 

 www.campybro.eu  
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Questions? 


