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Outline

* Organization of food safety risk assessment in Europe
- The Netherlands
- European Commission — EFSA
- Risk assessment by EFSA

* Integrated approaches to support food safety decision
making

- Priority setting: disease burden and cost of illness
- WHO Foodborne Epidemiology Reference Group

- Risk assessment and risk management of Campylobacter
on poultry meat in the Netherlands
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Risk analysis

A process consisting of 3 components wrorrao, 1995):

Risk assessment  Risk communication Risk management
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Food safety risk analysis in the
Netherlands
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RIVM is scientifically independent

e Law on RIVM (21 October 1996)

“Our Minister does not give instruction to the director-general
(of RIVM) with regard to the methods according to which the
research is carried out and how results are reported”
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Surveillance pyramid for gastro-
enteritis in the Netherlands

Deaths
135 per year
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What are the priorities?

Outcome Norovirus | Rotavirus| Campylo- | Salmonella
bacter
Gastro- 470,000 190,000 59,000 35,000
enteritis
GE - visit \IG-(-)GO’ 11,000 14,000 5,400
to GP
GE - 1,000 3,000 570 640
hospital
GE - 5 1 25 39
death
Reactive - - 1,000 S~—60]
arthrititis
Guillain- - - -
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Infl. Bowel - - > 9
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Outcome tree for Campylobacter spp.

Gastroenteritis |

Reactive arthritis |
Irritable bowel
syndrome
Inflammatory Long-term
bowel disease sequelae
Guillain-Barré Death
syndrome
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YLD - Years Lived with Disability

YLD = Incidence of cases/sequelae
X
average duration
X
disability weight

DALY =YLL

YLD - BEEICKSEBELARGEHK

YLD = FEH|FRFRIE
X
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YLL - Years of Life Lost (mortality)

YLL, = Number of deaths
X
standard years of life lost

DALY @YLD

YLL - BEIETICLARMIELRER

YLL, = FET-fI%K
X
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DALY @YLD
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Attribution diagram
I l

Environment Food plants Food animals Companion
animals

[ Processing ] [ Processing ]

Preparation
Consumption
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Main exposure pathways for
Campylobacter

Environment;
21%

Food; 42%

Human-human;
6%

Animal-human;
19%

Travel; 12%

Expert survey; Havelaar et al. Foodborne Path Dis 2008
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HEF9xRFFZE. Havelaar et al. Foodborne Path Dis 2008

- 13-




Food pathways for Campylobacter

Eggs; 3%

Dairy; 9%

Poultry; 54% (Shell)fish; 7%

Produce; 6%

Beverages; 2%

Grains; 2%

Composite; 3%

Pork; 5%/

Expert survey; Havelaar et al. Foodborne Path Dis 2008
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HEF9xREHZE. Havelaar et al. Foodborne Path Dis 2008
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lliness by contaminated food

0

Incidence of illness (per year)
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Mortality by

contaminated food

Deaths (per year)
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Disease burden by contaminated food
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Disease burden per food group

Disease burden (DALY per year)

Human, animal Beef, lamb
9% 15%

Composite
11%

Pork
Grains 129%
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Beverages
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What is risk assessment?
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CARMA Farm to Fork risk model for
Campylobacter in the broiler meat chain

* Model transmission of
Campylobacter through the
food chain (prevalence and
numbers)

» Assess consumer exposure
and compare alternative
scenarios due to
interventions

» Combine with dose
response models to
estimate risk reduction due
to intervention

» Combine with
epidemiological data to

_ estimate reduced incidence

Nauta et al., Risk Anal of illness due to

2007:27:845-861 Interventions

CAMPYLOBACTER RISE MANAGEMENT AND ASSESSMENT
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Interventions

Farm

[<+———— Monospecies farms
<J}———— Improved hygiene
[<+— No thinning

|<+—— Phage therapy

Processing

Consumer

Logistic slaughter
Channeling

Reduction of faecal leakage
Decontamination of scalding tank

Treatment of carcasses:
decontamination, crust freezing, irradiation

Freezing of products

Channeling to meat processing

Freezing at home Information

%campaign

Improved kitchen hygiene
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Farm

» Model for dynamics of infection within a flock (Katsma et
al. Risk Anal. 2007;27(4)863-876.)

e Results:

- Distribution of animal prevalence in flocks

Farm
scalding

defeathering
evisceration
washing
chilling

Processing

Cutting
Consumer
preparation
Ingestion /

Dose response

breast cap
double filet

probability of detection
o
N

0.2
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0 ———— e
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Campylobacter prevalence

B

« BHAREICEHT HEIEEIBIEET /L (Katsma et al. Risk
Anal. 2007:27(4)863-876.)
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defeathering

evisceration
washing
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Processing

Cutting
Consumer
preparation
Ingestion /
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double filet

probability of detection
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Campylobacter prevalence
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Input data for slaughter model

e Concentration in faeces leaking during processing
- variable within flocks: mean 6.0, sd 0.73 log cfu/g
and between flocks: sd 1.52
e Contamination of bird exterior

- variable within flocks: mean 7.30, sd 0.56 log cfu/bird
and between flocks: sd 0.83

concentration in faeces of 10 random flocks

EENEBETILOANT—4
s NEHRDRHEEFEFDRE
- BEAOZTE: Ty 6.0, 2E{FE 0.73 log cfulg
BHEOED: ZHERE 1.52
s BREAREE

- BEANOEH: Ty 7.30 iZ#F=ZE 0.56 log cfu/bird
BEMOEE: FHE(R= 0.83

BEEABMHSN-10BHOREFRE
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Processing: non-linear dynamics

Chicken
Environment

Inactivation Inactivation
Removal

Removal

Cross -
contamination,
inactivation and
removal

scalding
defeathering

Cutting
Consumer
preparation
Ingestion /

Dose response

breast cap
double filet

Nauta et al. Risk Analysis
2005;25(1): 85-98

BRUNE: EREI(F3I0R

REBR. FFE
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scalding
defeathering

Cutting
Consumer
preparation
Ingestion /

Dose response

breast cap
double filet
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2005;25(1): 85-98
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Variability between (products from) different
flocks is larger than variability within flocks

EESEHBROHRGMDIESDEF,
BHAICSITBHIEEDERYKEL

TRROL0E a AR LOMEO T
8
8 7
§S
5> s
§.4
T3
2
1
LA & L O &
SR ¥ & ¢

- 25-




Cutting and storage

» Cutting carcasses to breast fillets

- partitioning to smaller food unit:
decrease in cfu per unit

- cross-contamination:
decrease in cfu per unit and
decrease in variability between products

- Storage

- Inactivation: limited survival of Campylobacter during
chilled storage:
decrease in cfu per fillet

HyTaT ERE
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Consumer phase model

Quantifying the cross contamination to salad

e Transfers (microbiology):
- chicken to hand
- handwashing (?)
- hand to salad
» Frequency of handling (observations)
- eating chicken breast with salad
- washing hands, board, salad
- use other board
- chicken cut before salad

e Consumption data

Mylius et al. Risk Anal
2007;27:803-813.
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Dose Response

scalding
defeatnering

Processing

100% -
90% - —— infection
80% 1 —illness
70%
60%
50%
40%
30%
20%
10% Ingestion /

Dose response

Storage

response

Consumer
preparation

1 10 100 1000 10000 100000 1000000

dose

- Beta-Poisson model
- probability of infection from 1 cfu campylobacter : 1.9%
- probability of illness given infection 33%

Teunis & Havelaar Risk

R in! i |
Uncertain! There are alternatives! Analysis 2000:20:513-520
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10% Ingestion /
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storage

response

Consumer
preparation

1 10 100 1000 10000 100000 1000000
dose
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- 1cfuDhoEO/NGZ—IERIC KB RELRESRE : 1.9%
- BRELI-IBEDHIERESRE 33%

s Teunis & Havelaar Risk
g = |
THR! KRBOFHE Analysis 2000;20:513-520
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Exposure and iliness, baseline scenario

¢ Cross-contamination from fillet to salad; the Netherlands, 2000
* 0.8% of salads is contaminated; yearly 12000 cases of GE

60.0% - @ exposures
50.0% - m cases
40.0% -
30.0% -
20.0% -
10.0% -
0.0%

frequency

1 2 3-10 11-100 >100

cfu ingested

RELRIE, A—R510- L FUF

o YHYIHNLYSIHANDREFE, £524, 2000
. HSFD0.8WAELENTIVD; 4R 12,000 0 B 5 #4451

60.0% - o g%
50.0% B ERIE

40.0% -
30.0%
20.0%
10.0%
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o

1 2 3-10 11-100 >100
FEmEcfu
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Risk reduction by interventions

thinning

farm hygiene
phage therapy
red. faecal leakage
decont. scald tank
decont. carcass dip

decont. dip and spray

crust freezing !
irradiation :

product freezing

1

. !
prepared meat : ]

. t
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]
p
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kitchen hygiene B ! ! ! !

home freezing - : | | |
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Estimating the efficiency of an intervention

» (Direct) costs of an intervention
Investments and variable costs K (in euros)
» Benefits of an intervention
- Reduced human disease burden Z (in DALYS)

- Reduced cost of human illness W (in euros)
- No benefits for animal health

» Cost-utility ratio %Haverted DALY

» All costs and benefits are discounted at a rate
of 4%
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Cost-effectiveness of interventions

farm hygiene (optimistic
scenario)

phage therapy

red. fecal leakage

decont. scald tank

decont. dip

decont. dip and spray

crust freezing

irradiation

product freezing

prepared meat

home freezing

kitchen hygiene

I

I

I

ONL consumers | |
all consumers :
I

I

Cost-utility ratio (x 1000 € per DALY averted)

Havelaar et al., Risk Anal 2007;27:831-844
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Havelaar et al., Risk Anal 2007;27:831-844

- 32-




Public education campaigns
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Exposure Risk
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Recommendations from the CARMA
project

e Address multiple sources of Campylobacter
To reduce exposure by chicken meat

Promote a consistently high level of farm hygiene
Get ready for scheduling

Consider and optimise decontamination and reduce faecal
leakage during slaughtering

Maintain hygiene education for consumers

Develop compensation mechanisms to recover costs
Increase chain transparency

Take measures at the European level

Do not aim for zero-tolerance but consider risk-based Food
Safety Objectives and Performance Objectives

CARMA 7Oz oD ENE

s EROHEONIE—RBERIZHLT S
BRICFOIRTBEROLT I
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Risk-based food safety management:
the new perspective (CCFH)

Appropriate Level of Protection

(ALOP)

consumer health risk

Food Safety Objective (FSO)
hazard level at the moment of
consumption

Performance Objective (PO)
hazard level in the food chain

» Performance Criterion (PC)
effect of a process

* Product, process or microbiological
criteria

* Implementation in practice

* QMRA provides the link between
hazard control and consumer risk

scalding
defeathering
evisceration
washing

chiling ¢———— PO

breast cap
double filet
filet

«—PO

«—FSO

ALOP
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Risk-based evaluation of a

Performance Objective

Level on
product

Ingested Probability of
dose illness
a"
.

/’ .

Performance ’/’ correlation ?
.

Objective 'y
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Dillemmas for policy makers

70% -
—eo— farm test
60% 1 lfeSS —— entrance test
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(0]
20% -|
10% -|
0% ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0% 5%  10% 15% 20% 25% 30% 35% 40%
scheduled flocks
Nauta and Havelaar; Food Control 2008;19:372-381.
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Nauta and Havelaar; Food Control 2008;19:372-381.
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Requirements for a succesful

scheduling strategy

P e N
« Variation between flocks larger than within flocks

% « Correlation between contamination level in some stage of

the food chain and consumer risk

- Correlation between number of bacteria in caeca and on
carcesses

* Requirements not confirmed in susbsequent research in
the Netherlands; broiler processing is very complex

e Counting Campylobacter in the food chain is difficult
 Additional data collection agreed with industry

* European Commission is developing plans to set targets
and criteria for Campylobacter in broiler meat
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Conclusions

* Quantitative approaches to support food safety policy are
gaining more acceptance to support policy making, in the
Netherlands as well as at the European and global level

« Integrated approaches are necessary

e Successful implementation requires long term
commitment

* QMRA methodology is increasingly applied but efforts are
necessary to further improve the methodology and its
availability
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