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BRIEFING NOTES FOR DISCUSSION GROUPS 
 
These briefing notes are prepared to provide participants with the relevant background information so as 

to be prepared for an interactive exchange of views and expertise, during the Colloquium.  

 

Background 
 
Over the past years Campylobacter has overtaken Salmonella as the most frequently reported zoonoses 
in the EU and also in many countries worldwide. Campylobacter is also the second most common 
causative agent of food-borne outbreaks in 2006, even though most reported cases of 
campylobacteriosis are considered to be sporadic in nature. In their Review of the Community 
Summary Report on Trends and Sources of Zoonoses the BIOHAZ and AHAW Panels stated that 
these data indicate that Campylobacter control should be addressed as a high priority for food safety 
policy in Europe.  
 
In Campylobacter isolates from poultry meat, increasingly high levels of resistance to ciprofloxacin are 
observed. The resistance to this antimicrobial, which is used clinically in human and veterinary 
medicine, is also high in isolates from fowl (Gallus gallus), pigs, and cattle. Such resistance is of 
concern, as animals and food constitute a reservoir for Campylobacter infections in humans.  
 
Across the Member States, the reported incidence varies widely. It is not known how far these 
differences reflect true differences in human illness rates, or arise as limitations of national 
surveillance and notification systems. Risk assessment studies, supported by targeted observational 
studies are essential for the further evaluation of possible options to reduce consumer exposure to 
Campylobacter. 
 
In 2005 the Scientific Panel on biological hazards (BIOHAZ) issued a scientific opinion assessing 
food-borne routes of Campylobacter infections, and identifying possible control options as well as data 
gaps that require attention. The European Commission has requested EFSA to update the 2005 
opinion with particular reference to the contribution of broiler meat to human campylobacteriosis, 
the possible control options, and potential performance objectives or targets. This Colloquium will 
assess the latest scientific information and formulate recommendations on risk assessment of 
Campylobacter and effectiveness of control measures. 
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The objectives of this Colloquium are to: 

- Discuss in an open scientific debate the current issues and future challenges concerning the 
risk assessment of Campylobacter in the food chain in the EU. Focus on best approaches for 
data collection and quantitative risk assessment within the EU, determine its impact on 
human health, fluoroquinolone resistance, and assess what are likely to be the most effective 
control measures. 

- Identify what data are needed in order to assess the benefits of controlling Campylobacter (e.g. 
impact on human health, disease burden and costs).  

- Discuss the risk to human health of fluoroquinolone resitant Campylobacter and its relation to 
antimicrobial usage in animal husbandry? 

- Identify options to control the prevalence, concentration and distribution of Campylobacter 
infections and contamination throughout the food chain, and evaluate the current 
information on the effectiveness of these control options. 

 

 

Organizing Committee 
Arie Havelaar, Dan Collins, Marta Hugas, Stef Bronzwaer, Pia Mäkelä. 
 

 

General background documents 
• Opinion of the Scientific Panel on Biological Hazards on Campylobacter in animals and foodstuffs, 

The EFSA Journal (2005) 173; 1-10. Available at: http://www.efsa.europa.eu/EFSA/efsa_locale-
1178620753812_1178620776955.htm  

 
• The Community Summary Report on Trends and Sources of Zoonoses, Zoonotic Agents, 

Antimicrobial Resistance and Foodborne Outbreaks in the European Union in 2006, The EFSA 
Journal (2007), 130:1-352. Available at: http://www.efsa.eu.int/EFSA/efsa_locale-
1178620753812_1178671312912.htm  

 

http://www.efsa.europa.eu/EFSA/efsa_locale-1178620753812_1178620776955.htm
http://www.efsa.europa.eu/EFSA/efsa_locale-1178620753812_1178620776955.htm
http://www.efsa.eu.int/EFSA/efsa_locale-1178620753812_1178671312912.htm
http://www.efsa.eu.int/EFSA/efsa_locale-1178620753812_1178671312912.htm
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DISCUSSION GROUP 1  - Health impact and attribution of Campylobacter  
 
INTRODUCTION 
The Community Summary Report on Zoonoses is published annually by EFSA jointly with ECDC. Over 
the past years, campylobacteriosis has become the most frequently reported zoonotic illness in the 
European Union. The reported cases are likely to represent only a fraction of the total cases and this 
fraction varies between Member States (MS) and possibly between years. Recent serological evidence 
indicates that exposure to Campylobacter and asymptomatic infections are more common than previously 
thought. 
Human campylobacteriosis is a multi-source disease with poultry meat assumed to be a major source 
across the EU. There are few estimates of the proportion of cases of human illness that can be attributed 
to poultry meat and other foods, as well as drinking and recreational waters, and direct contact with 
infected animals and humans. EFSA has recently issued an opinion that describes general principles of 
source attribution. No specific attempt to apply these general principles to campylobacteriosis has yet been 
undertaken.  
Chronic sequelae and mortality, although rare outcomes of acute campylobacteriosis, add significantly to 
the disease burden and cost of illness. Few quantifications of these effects are available, however. 
 
DISCUSSION POINTS 
1. Assess the epidemiological evidence on human campylobacteriosis in the EU with a view to identify 

the extent of the contribution of foodborne infection. 
2. Consider the applicability of different approaches to source attribution for human campylobacteriosis 

in the EU (as described in the BIOHAZ opinion Overview of methods for source attribution for human illness 
from food borne microbiological hazard).  

3. Consider data availability and propose additional data collection (special studies, surveillance) in 
humans and in the food chain needed for source attribution, taking into account differences between 
Member States.  

4. Identify possible approaches to establishing the degree of underreporting and discuss their applicability 
at national and EU level. 

 
BACKGROUND DOCUMENTS 

• Annual Epidemiological Report on Communicable Diseases in Europe. European Centre for Disease Prevention and 
Control (ECDC). ISSN 1830-6160. http://ecdc.europa.eu/pdf/ECDC_epi_report_2007.pdf  

• Ang CW, Van Pelt W, Herbrink P, Keijser J, Van Duynhoven YTHP, Visser CE. Sero-epidemiology indicates frequent 
and repeated exposure to Campylobacter during childhood. Zoon Pub Health 2007;54 (Suppl. 1):50. 

• Scientific Opinion of the Panel on Biological Hazards on a request from EFSA on Overview of methods for source 
attribution for human illness from food borne microbiological hazards. The EFSA Journal (2008) 764, 1-43. 
http://www.efsa.eu.int/EFSA/efsa_locale-1178620753812_1211902012958.htm  

• Van Lier EA, Havelaar AH, Nanda A. The burden of infectious diseases in Europe: a pilot study. Euro Surveill 
2007;12(12). Available online: http://www.eurosurveillance.org/em/v12n12/1212-222.asp.  

• Wilson DJ, Gabriel E, Leatherbarrow AJH, Cheesbrough J, Gee S, et al. (2008) Tracing the Source of 
Campylobacteriosis. PLoS Genet 4(9): e1000203. 

• Dingle KE, McCarthy ND, Cody AJ, Peto TA, Maiden MCJ. Extended Sequence Typing of Campylobacter spp., 
United Kingdom. Em Inf Dis 2008;14:1620-1622. 

• Evers EG, Van Der Fels-Klerx HJ, Nauta MJ, Schijven JF, Havelaar AH. Campylobacter source attribution by exposure 
assessment. Int J Risk Ass Mgt 2008;8:174-190. 

• Havelaar AH, Vargas Galindo A, Kurowicka D, Cooke RM. Attribution of Foodborne Pathogens Using Structured 
Expert Elicitation. Foodborne Pathogens and Disease 2008;5(5):649-659. 

• WHO. WHO Consultation to Develop a Strategy to Estimate the Global Burden of Foodborne Diseases, 25-27 
September 2006. Available online: 
http://www.who.int/entity/foodsafety/publications/foodborne_disease/fbd_2006.pdf  

 
 
 

http://ecdc.europa.eu/pdf/ECDC_epi_report_2007.pdf
http://www.efsa.eu.int/EFSA/efsa_locale-1178620753812_1211902012958.htm
http://www.eurosurveillance.org/em/v12n12/1212-222.asp
http://www.who.int/entity/foodsafety/publications/foodborne_disease/fbd_2006.pdf


EFSA Scientific Colloquium n°12, Rome, Italy, 4 – 5 December 2008 4

DISCUSSION GROUP 2 – Quantitative risk assessment of Campylobacter in broiler meat in the EU 
 
INTRODUCTION 
In the last decade, several countries have developed risk assessment models for Campylobacter in the broiler 
meat chain. A project in the Med-Vet-Net Network of Excellence is comparing four European models and 
one from New Zealand, and proposes further steps to improve the reliability of such models. The risk 
assessment approach has emphasised the importance of the concentration of bacteria rather than the 
prevalence alone, in order to assess public health impact and the effectiveness of interventions. Consumer 
risks appear to be particularly associated with (relatively rare) exposures to high numbers of bacteria. In 
parallel, more quantitative data on the occurrence and dynamics of Campylobacter in the food chain have 
been produced. Integration of new data in risk assessment models and validation of model predictions has 
not yet been done extensively. As the European Commission has requested EFSA to provide scientific 
advice on possible targets in the food chain (e.g. primary production or broiler meat) to reduce human 
campylobacteriosis, the availability of effective models would be an advantage.  
 
DISCUSSION POINTS 
1. Consider the state-of-the-art of risk assessment of Campylobacter in the broiler meat chain. Discuss to 

what degree different models have come to the same conclusions or appear to be contradictory. 
Propose recommendations for further development of risk assessment models. 

2. Evaluate current available quantitative data on Campylobacter in the broiler meat chain as well as on the 
cross contamination between broiler meat and other foods. Identify critical data gaps to support risk 
assessment modelling and validation.  

3. Consider quantitative insights from current risk assessment models on the effectiveness of 
interventions (such as the importance of reducing numbers rather than prevalence, the degree of 
effectiveness of logistic slaughtering, etc.) and evaluate the availability of data to validate such models. 
Identify areas where model results are disputable or at odds with available data (e.g. the impact of partial 
depopulation) and ways forward to address these issues. 

4. Consider the applicability of current models to support decision making on control options at the 
European level. Assess in particular the effectiveness of interventions across the EU so as to support 
the setting of targets and/or performance objectives.  

 
BACKGROUND DOCUMENTS 

• Hartnett E, Kelly L, Newell D, Wooldridge M, Gettinby G. A quantitative risk assessment for the occurrence of 
campylobacter in chickens at the point of slaughter. Epidemiol Infect 2001 Oct;127(2):195-206. 

• Rosenquist H, Nielsen NL, Sommer HM, Norrung B, Christensen BB. Quantitative risk assessment of human 
campylobacteriosis associated with thermophilic Campylobacter species in chickens. Int J Food Microbiol 2003 
May;83(1):87-103. 

• Nauta MJ, Jacobs-Reitsma WF, Havelaar AH. A Risk Assessment Model for Campylobacter in Broiler Meat. Risk Anal 
2007 Aug;27(4):845-61. 

• Brynestad S, Luber P, Braute L, Bartelt E. Quantitative microbiological risk assessment of campylobacteriosis cases in 
the German population due to consumption of chicken prepared in home. International Journal of Risk Assessment 
and Risk Management 2008;8(3):194-213. 

• Reich, F.; Atanassova, V.; Haunhorst, E., and Klein, G. The effects of Campylobacter numbers in caeca on the 
contamination of broiler carcasses with Campylobacter. Int J Food Microbiol. 2008 Sep 30; 127(1-2):116-20. 

• Johnsen G, Kruse H, Hofshagen M. Genotyping of thermotolerant Campylobacter from poultry slaughterhouse by 
amplified fragment length polymorphism. J Appl Microbiol 2007 Aug;103:271-9. 

• Allen, V. M.; Weaver, H.; Ridley, A. M.; Harris, J. A.; Sharma, M.; Emery, J.; Sparks, N.; Lewis, M., and Edge, S. 
Sources and spread of thermophilic Campylobacter spp. during partial depopulation of broiler chicken flocks. J Food 
Prot. 2008 Feb; 71(2):264-70. 

• Callicott, K. A.; Harethardottir, H.; Georgsson, F.; Reiersen, J.; Friethriksdottir, V.; Gunnarsson, E.; Michel, P.; 
Bisaillon, J. R.; Kristinsson, K. G.; Briem, H.; Hiett, K. L.; Needleman, D. S., and Stern, N. J. Broiler Contamination 
and human campylobacteriosis in Iceland. Appl Environ Microbiol. 2008 Sep 12.  

• Uyttendaele, M., K. Baert, Y. Ghafir, G. Daube, L. De Zutter, L. Herman, K. Dierick, D. Pierard, J. J. Dubois, B. 
Horion, and J. Debevere. 2006. Quantitative risk assessment of Campylobacter spp. in poultry based meat preparations as 
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one of the factors to support the development of risk-based microbiological criteria in Belgium.  Int.J.Food Microbiol. 
111:149-163. 

• Habib, I., Sampers, I., Uyttendaele, M., Berkvens, D., De Zutter, L. 2008. Belgium-Wide Survey Of Campylobacter spp. 
Contamination In Chicken Meat Preparations: Baseline Data, And Considerations For A Reliable Monitoring Program. 
Appl. Environ. Microbiol. 74(17), 5483-5489. 

• Habib, I. Sampers, I., Uyttendaele, M., Berkvens, D., De Zutter, L.. 2008. A Bayesian modeling framework to estimate 
Campylobacter prevalence and culture methods sensitivity: application to a chicken meat survey in Belgium. J. Appl. 
Microbiol. In Press 08/2008 

• Lindqvist, R. Lindblad M. 2008. Quantitative risk assessment of thermophilic Campylobacter spp. and cross-
contamination during handling of raw broiler chickens evaluating strategies at the producer level to reduce human 
campylobacteriosis in Sweden. Int. J. Food Microbiol. 121,41-52. 
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DISCUSSION GROUP 3 – Fluoroquinolone resistance in Campylobacter 
 
INTRODUCTION 
One of the important findings of the Community Summary Report on Zoonoses 2006 was that high to extremely 
high levels of resistance to ciprofloxacin, a fluoroquinolone (FQ) used for treating severe cases of systemic 
human campylobacteriosis and other severe infections, were reported in Campylobacter isolates from broiler 
meat as well as from poultry, pigs and cattle. Concern was expressed in the report that this resistance is 
likely to limit the therapeutic options for and effectiveness of the treatment of those human 
campylobacteriosis cases. However, it is difficult, at present, to quantify the impact of FQ resistance on 
public health in terms of burden of diseases and costs. 
There are few examples of control programmes that are aimed specifically at the control of antimicrobial 
resistance (AMR) as the hazard, using measures that specifically address food. In terms of impact, controls 
operated at the pre-harvest phase, for example, those aimed at the control and limitation of antimicrobial 
usage, are considered to be the most effective and as such are capable of playing a major role in reducing 
the occurrence of AMR bacteria in food as presented for sale. 
In its recent opinion on foodborne antimicrobial resistance as a biological hazard the BIOHAZ Panel confirmed 
that a major source of human exposure to bacterial FQ resistance via food appears to be poultry meat and 
that current food production and processing systems require particular attention to prevent spread of 
resistant Campylobacter and other pathogens.  
 
DISCUSSION POINTS 

1. Consider the prevalence of FQ-resistance in poultry flocks, on carcasses and on poultry meat and 
its relationship to antimicrobial usage in animal production. 

2. Evaluate the significance of FQ-resistant Campylobacter on broiler meat from a public health 
perspective. Consider the available evidence and risk assessment models to quantify the proportion 
of FQ-resistant human cases attributable to broiler meat. 

3. Consider the possibilities for and impact of reducing antimicrobial usage in broiler production on 
the occurrence of resistant Campylobacters on broiler meat and the public health impact of such 
control. 

4. Identify critical data gaps and recommend further studies to address these data gaps. 
 
BACKGROUND DOCUMENTS 

• Scientific Opinion of the Panel on Biological Hazards on a request from the European Food Safety Authority on 
foodborne antimicrobial resistance as a biological hazard. The EFSA Journal (2008) 765, 1-87. 
http://www.efsa.eu.int/EFSA/efsa_locale-1178620753812_1211902034881.htm  

• European medicines agency - Committee for medicinal products for veterinary use (CVMP). Public statement on the 
use of (fluoro)quinolones in food-producing animals in the European Union: development of resistance and impact on 
human and animal health. EMEA/CVMP/SAGAM/184651/2005. Available at: 
http://www.emea.europa.eu/pdfs/vet/srwp/18465106en.pdf 

• Cox, L. A. and Popken, D. A., "A simulation model of human health risks from chicken-borne Campylobacter jejuni," 
Technology, v9, pp. 55-84, 2002. 

• Cox LA Jr. Some limitations of a proposed linear model for antimicrobial risk management. Risk Anal 2005 
Dec;25(6):1327-32. 

• Bartholomew MJ, Vose DJ, Tollefson LR, Travis CC.A linear model for managing the risk of antimicrobial resistance 
originating in food animals. Risk Anal. 2005 Feb;25(1):99-108. 

• Wassenaar TM, Kist M, de Jong A. Re-analysis of the risks attributed to ciprofloxacin-resistant Campylobacter jejuni 
infections. Int J Antimicrob Agents. 2007 Sep;30(3):195-201. 

• Helms, M.; Simonsen, J.; Olsen, K. E., and Molbak, K. Adverse health events associated with antimicrobial drug 
resistance in Campylobacter species: a registry-based cohort study. J Infect Dis. 2005 Apr 1; 191(7):1050-5. 

• Nelson, J. M.; Chiller, T. M.; Powers, J. H., and Angulo, F. J. Fluoroquinolone-resistant Campylobacter species and the 
withdrawal of fluoroquinolones from use in poultry: a public health success story. Clin Infect Dis. 2007 Apr 1; 
44(7):977-80. 

 

http://www.efsa.eu.int/EFSA/efsa_locale-1178620753812_1211902034881.htm
http://www.emea.europa.eu/pdfs/vet/srwp/18465106en.pdf
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DISCUSSION GROUP 4 – Assessment of effectiveness of control measures in the food chain 
 
INTRODUCTION 
To prevent broiler-associated campylobacteriosis control measures could be addressing different points in 
the food chain. Control at primary production is the preferred option but until now, hygiene measures 
have not proved to be sufficiently effective. The importance of breaches in biosecurity, e.g. during partial 
depopulation of flocks (“thinning”), has already been highlighted. Recent studies, for example in Denmark, 
have demonstrated that fly control may be an effective intervention, but practical tools are not yet 
available. While vaccination programmes have not yet been successful, although they are under continuous 
development.  These and other pre-harvest control methods require considerable development and 
evaluation before they can be considered for full-scale implementation. In the short-term, post-harvest 
interventions need to be considered. Carcass decontamination has been proposed as a cost-effective 
option, but there are discussions in relation to its effectiveness under full-scale conditions and its safety. 
The recent debate about imports of chlorinated chicken is a case in point. Although irradiation is an 
effective option, its acceptance by consumers is questionable. Some Nordic countries have applied a 
strategy in which meat from flocks that were tested positive for Campylobacter were subjected to freezing 
before being sold to consumers. Many other alternatives have been tested on lab-scale or sometimes small 
scale production. There is currently no consensus which post-harvest controls have the best potential for 
full-scale applications. Consumer education is regarded as a key component of risk management strategies 
of many MS; however, very few reports exist on its effectiveness. Some risk assessments have assumed a 
low effectiveness, which is now supported by some observational studies. 
The European Commission has requested EFSA to provide scientific advice on the identification and 
ranking of possible control options of Campylobacter within the broiler meat production chain (pre-harvest, 
at harvest and post-harvest), taking into account the degree of efficiency in reducing human 
campylobacteriosis to be expected.  
 
DISCUSSION POINTS 

1. From the European perspective, consider the effectiveness of current and proposed pre- and at-
harvest controls for Campylobacter in broiler chicken flocks and propose further studies to develop 
more effective controls. State the strong and weak points of the control measures identified, 
considering explicitly the perspective of industry and consumers, and identify possible barriers to 
their introduction. 

2. List and rank the possible post-harvest controls in terms of effectiveness from a European 
perspective.  

3. Consider the evidence on the effectiveness of producer, processor and consumer education to 
reduce the risk of human campylobacteriosis. Consider the need for new studies aimed at the 
identification, collection and evaluation of new data on the effectiveness of education and 
awareness programmes. 

4. Consider at which points along the food chain, monitoring, targets, microbiological criteria, and/or 
performance objectives would be most effective and recommend how best this would be 
implemented. 

 
BACKGROUND DOCUMENTS 

• Interventions to control Campylobacter in the broiler production. Report of an International Expert Consultation, 
Copenhagen, Denmark, 26–27 November 2007. Available from: www.food.dtu.dk, National Food Institute, Technical 
University of Denmark. 

• Havelaar AH, Mangen MJ, de Koeijer AA, Bogaardt MJ, Evers EG, Jacobs-Reitsma WF, et al. Effectiveness and 
Efficiency of Controlling Campylobacter on Broiler Chicken Meat. Risk Anal 2007 Aug;27(4):831-44.  

• Nauta, M. J.; Fischer, A. R.; van Asselt, E. D.; de Jong, A. E.; Frewer, L. J., and de Jonge, R. Food safety in the 
domestic environment: the effect of consumer risk information on human disease risks. Risk Anal. 2008 Feb; 
28(1):179-92.  

http://www.food.dtu.dk/
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• Hald, B.; Sommer, H. M., and Skovgard, H. Use of fly screens to reduce Campylobacter spp. introduction in broiler 
houses. Emerg Infect Dis. 2007 Dec; 13(12):1951-3. 

• Hofshagen, M. and Kruse, H. Reduction in flock prevalence of Campylobacter spp. in broilers in Norway after 
implementation of an action plan. J Food Prot. 2005 Oct; 68(10):2220-3. 

• Stern, N. J.; Hiett, K. L.; Alfredsson, G. A.; Kristinsson, K. G.; Reiersen, J.; Hardardottir, H.; Briem, H.; Gunnarsson, E.; 
Georgsson, F.; Lowman, R.; Berndtson, E.; Lammerding, A. M.; Paoli, G. M., and Musgrove, M. T. Campylobacter spp. in 
Icelandic poultry operations and human disease. Epidemiol Infect. 2003 Feb; 130(1):23-32. 

• Guerin, M. T.; Martin, S. W.; Reiersen, J.; Berke, O.; McEwen, S. A.; Fridriksdottir, V.; Bisaillon, J. R., and Lowman, R. 
Temperature-related risk factors associated with the colonization of broiler-chicken flocks with Campylobacter spp. in 
Iceland, 2001-2004. Prev Vet Med. 2008 Aug 15; 86(1-2):14-29. 

• Gellynck, X.; Messens, W.; Halet, D.; Grijspeerdt, K.; Hartnett, E., and Viaene, J. Economics of reducing 
Campylobacter at different levels within the Belgian poultry meat chain. J Food Prot. 2008 Mar; 71(3):479-85. 

• James, C.; James, S. J.; Hannay, N.; Purnell, G.; Barbedo-Pinto, C.; Yaman, H.; Araujo, M.; Gonzalez, M. L.; Calvo, J.; 
Howell, M., and Corry, J. E. Decontamination of poultry carcasses using steam or hot water in combination with rapid 
cooling, chilling or freezing of carcass surfaces. Int J Food Microbiol. 2007 Mar 10; 114(2):195-203. 

• Sampers, I., Habib, I., Berkvens, D., Dumoulin, A., De Zutter, L. Uyttendaele, M. Processing practices contributing to 
Campylobacter contamination in Belgian chicken meat preparations, Int. J.Food Microbiol.2008:10;128(2):297-303. 
doi:10.1016/j.ijfoodmicro.2008.08.024   

• Georgsson F, Þorkelsson AE, Geirsdóttir M, Reiersen J, Stern NJ. The influence of freezing and duration of storage on 
Campylobacter and indicator bacteria in broiler carcasses. Food Microbiology. 2006;23(7):677-683. 
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