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Introduction:  Campylobacter, Broilers & Food Safety

• Ingestion of Campylobacter contaminated foods or water causes food poisoning in humans 
(gastroenteritis….diarrhoea, nausea, vomiting, fever, abdominal pain etc)

• Infections usually self limiting (<7days)

• Severe complications following infection in small number of cases (~1/1000) such as Guillain-Barré 
Syndrome….  (affects peripheral nervous system, can cause long term partial paralysis!)…also 
reactive arthritis

• Broilers are the main source of campylobacters

• European Food Safety Authority
• Estimate 20-30% human Campylobacter infections caused by handling, preparing & 

consuming raw broiler meat while up to 80% of human cases can be attributed to the chicken 
reserevoir as a whole



Introduction:  Campylobacter, Broilers & Human Health



37% Campy cases  attributed
directly to Fresh broiler meat 2018



• 31 Foodborne Hazards Considered

• (bacteria, viruses, protozoa, helminths, chemicals)

- ~ 600 million illnesses each year !!!

- 420,000 deaths

- Diarrhoeal disease agents most common 

**NB (Esp. Campylobacter & norovirus)



Campylobacter and Broiler flocks – EFSA Baseline Study 2008



EFSA Baseline Survey – Broiler Flocks (live birds)
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EFSA Baseline Survey – Broiler Flocks (live birds)



EFSA Baseline Survey – Broiler Carcases (after processing)
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EFSA Baseline Survey – Broiler Carcases (after processing)



Clean-Broilers Project – Sub-task 2.1
Campylobacter Baseline Survey in Broilers - ROI

Objective
- To Repeat the 2008 EFSA Baseline Study in Broilers to evaluate 

progress within the Sector on controlling Campylobacter

• Methods
Total of 358 Broiler batches analysed over a 12 month period (Sept 
2017 to Sept 2018 with monthly sampling in 3 main processing plants 
in ROI)

- Samples analysed were (i) Caceal contents
(ii) Neck skins (after chilling)

- Of 358 batches sampled, 178 first thin & 180 final thin birds



Campy Baseline Survey 2017-18 – Key Results Summary



Clean Broilers –Sub-Task 2.2
Impact of Processing on Campylobacter levels on carcases

Objectives
-To examine the impact of key processing stages on the levels of Campylobacter on broiler carcases

Methods
- Total of 60 Broiler batches collected over a 12 months (Oct2018 to Sept 2019) with monthly sampling -

Samples obtained from one factory in ROI
- 25 first thin batches & 35 final thin batches

- Samples examined:   (i) Caecal contents
(ii) Neck skins after evisceration
(iii) Neck skins after final carcase wash
(iv) Neck skins after carcase chilling

-



Clean Broilers – Influence of bird age on Campylobacter status of Broiler Batches
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- As age increases, no of positive broiler flocks also increased significantly



Clean Broilers – Influence of thinning stage on Campylobacter prevalence in 
Broiler Batches

- First thin batches…..significantly fewer batches positive  compared to final thin batches  (Caecal contents)
- Carcases during processing……much lower numbers of Campy positive carcases from first thin batches compared to those 

from final thin batches
-



Clean Broilers – Influence of processing on Campylobacter contamination
levels on broiler carcases

Sample type First/final thin status Mean Campylobacter level 
(log10 cfu/g ± SD)

Caeca First 6.82 ± 1.62
Final 8.23 ± 1.08

All samples 7.93 ± 1.33
Neck skin after 

evisceration
First 2.85 ± 0.63
Final 4.08 ± 0.54

All samples 3.69 ± 0.83
Neck skin after final 

wash
First 2.36 ± 0.65
Final 3.28 ± 0.50

All samples 3.04 ± 0.66
Neck skin after chill First 2.48 ± 0.45

Final 3.03 ± 0.44
All samples 2.91 ± 0.50

Mean Campylobacter levels in Campylobacter positive batches 
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Neck skin after chill
Neck skin after final wash

Neck skin after evisceration
Caeca
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Clean Broilers – Influence of processing on Campylobacter contamination
levels on broiler carcases



Clean Broilers – Influence of processing on Campylobacter contamination
levels on broiler carcases

• Bacterial counts decreased through the stages of processing

• Highest Campylobacter counts were observed at the evisceration stage of processing in both 
first and final thin batches

• Depopulation status had a significant effect on Campylobacter counts with significantly higher 
counts observed in final thin samples compared to first thin samples

• All first thin batches had counts below 1000 CFU/g after chilling and 52% of final thin batches 
had counts above this PHC limit

• Variables that may influence Campylobacter counts: flock age, flock weight and first/final thin 
status 

Summary of Data from Processing Plant



Influence of Biosecurity on Flock Campylobacter Status up to FirstThinning

DAFM funded Project completed in 2016  (11/SF/328)

- 2 Groups of broiler farms were selected for the study

- 12 ‘High performance’ farms with FULL compliance with Bord Bia & Processor Hygiene/Biosecurity audits over 
3 previous broiler crops

- All 12 farms in top 10% of economic performers within Processor Group

- 12 ‘Lower performance’ farms with at least ONE non-compliance with Bord Bia & Processor Hygiene/Biosecurity audits
over  3 previous broiler crops

- All 12 farms in bottom 10% of economic performers within Processor Group



Influence of Biosecurity on Flock Campylobacter Status at First  & Final Thinning

Smith et al. (2016)



Influence of Biosecurity on Flock Campylobacter Status up to FirstThinning

- 51.72% (out of 58) of flocks from ‘high biosecurity’ farms positive for Campy at first thin.
- 82.05% (out of 39)  of flocks from ‘average biosecurity’ farms were positive for Campy at first thin. 

*NB- ~30% difference in number of farms positive  due to biosecurity practices on farm

Smith et al. (2016)

‘High’ v ‘Lower’ Biosecurity’

Lower biosecurity



Influence of flock age and/or thinning on Flock Campylobacter Status

- 94.11% (out of 34) of ‘high biosecurity’ flocks were Campy positive at final thin
- 94.44% (out of 36) of ‘average biosecurity’ flocks were Campy positive at final thin.

*NB- No difference in number of farms positive  irrespective of biosecurity practices at final thinning
- age &/or thinning is a risk factor for introducing campy to flocks
- highlights importance of  biosecurity & hygiene  practices around thinning

bbbbbbb

Smith et al. (2016)

‘High’ v ‘Average’ Biosecurity’



Influence of Biosecurity on Economic Performance, 
Feed Conversion Ratio (FCR) & Mortality

• Economics
-Significant difference in gross income/1000 birds (€107) between ‘High’ and 
‘Lower’ biosecurity farms

• FCR
- Significant difference in FCR between ‘High’ and ‘Lower’ biosecurity farms 
(1.67 versus 1.61 kg/kg)

• Mortality
- No difference between ‘High’ & ‘Lower’ biosecurity farms

Smith et al. (2016)



Comparison of potential Risk Factors between  High & Lower 
Biosecurity Farms

Risk Factor High Biosecurity Farms Lower Biosecurity Farms

Step over Barrier 10/2 2/9
Concrete apron 12/0 6/5

House specific tools 3/9 7/4

House specific footware 12/0 5/6

House specific oversuit 11/1 6/5
Other livestock & separate farm entrance 10/2 4/7

x/y  = no. farms with factor/no. farms without factor

Smith et al. (2016)



Potential Risk Factors…other studies (Denmark)

Risk Factors associated with increased prevalence of Campylobacter positive flocks:

- No. houses on farm
- Presence of infected neighbouring farms (<2km)
- Disposal of dead birds
- No. persons/times entering house
- Water supply (public versus private well)
- Shared ante-room
- Presence of fly nets
- House dedicated clothing
- High mortality rates
- Flock age
- Infection status on farm from previous season

(Chowdhury et al 2012 & Sommer et al. 2016)



Catchers & 
Biosecurity…

importance of 
training- -UK

(Millman et al. 2017)



Campylobacter Risk 
Factors…..Denmark 

& Norway

(Borck Hog et al., 2016)



Conclusions

• Good progress made on reducing Campylobacter in broiler flocks 
since 2008

-was 83% live broiler batches campy positive , now 66%
-was 98% processed carcase batches campy positive, now 53%

• But…more progress needed.   13% of processed carcase batches still 
above the permitted contamination level (>1000cfu/g) as per Process 
Hygiene Criteria legal limit

• On-farm Biosecurity is most effective means of reducing Campy in 
broiler flocks….needs to be implemented effectively & consistently



Thank you for your attention!
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