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NF—FEEFREBEEDESE O—TYvI2AHALKFS514> (CAC/GL-30)

The identification of biological, chemical, and physical agents capable of causing adverse health effects and which
may be present in a particular food or group of foods.
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The qualitative and/or quantitative evaluation of the likely intake of biological, chemical, and physical agents
via food as well as exposures from other sources if relevant.
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5. Exposure Assessment [£<{ZEEE
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Prevalence (P)

FIGURE 5. An example of an overview of the conceptual model to describe the exposure
pathway for a production-to-consumption exposure assessment. To assess exposure,
it is necessary to consider both the probability that a unit of food is contaminated with
the hazard (denoted P, for ‘prevalence’), and the level, or number, of that hazard in

the food (denoted N) at the time of consumption. For microbial hazards, in particular,
both prevalence and number can change as the commaodity is further processed, and
as time elapses before the product is finally consumed (Lammerding and Fazil, 2000).
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(Reproduced with permission from Elsevier)
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The qualitative and/or quantitative evaluation of the nature of the adverse health effects associated with
biological, chemical and physical agents which may be present in food.
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TABLE 7. Dose-response models and parameter estimates commonly used in QMRA

Organism Reference Model Parameters  Lowerbound  Upper bound
(Percentile) (Percentile)
Salmonellaspp. FAO/WHO Beta- a=0.1324 0.0940 (2.5th) 0.1817 (97.5th)
(2002a) Poisson p=51.43 43.75 (2.5th) 56.39 (97.5th)
Listeria FAO/WHO Exponential r=1.06x10"  2.47x10" 9.32x107" (95th)
monocytogenes?® (2004) (susceptible) r=2.37x10"  (5th) 2.70x10 (95th)
Exponential 3.55x10% (5th)
(healthy)
Campylobacter FAO/WHO Beta- a=0.21
spp.° (2009d) Poisson 3=59.95
Shigella Cassin et Beta- a=0.267
dysenteriae/ al. (1998)  binomial B=Lognormal
E. coli 0157 (5.435, 2.47%)
Vibrio vulnificus ~ FAO/WHO 0=9.3x10°
(2005) =110 000

*For L. monocytogenes, newer animal model data (Roulo et al., 2014; Smith ef al., 2003, 2008; Williams ef al., 2007, 2009) and outbreak data
(Pouillot et al.. 2016) suggest much higher r-values and hence lower ID., values than predicted by this model which was based on the method
of Buchanan et al. (1997) of matching expected loads of L. monocytfogenes across the food supply to the total annual cases in a community, and
which relies on many untested assumptions.

b The dose-response relation is for infection. The conditional probability of disease following infection was 33 percent (29/89) and can be
described by a beta(30,61) distribution.
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The qualitative and/or quantitative estimation, including attendant uncertainties, of the probability
of occurrence and severity of known or potential adverse health effects in a given population based
on hazard identification, hazard characterization and exposure assessment.
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» Risk assessment for main determinants of antibiotic
resistance in South East Asia

» Faecal pollution and water quality, WHO

» Drinking Water Guidelines, Australian National Health
and Medical Research Council

» BSE/TSE risk assessment of goat milk and milk—
derived products, EFSA

» Geographical BSE cattle risk assessment, EFSA

» Risk profile of Mycobacterium bovis in milk, New
Zealand Food Safety Authority

» Seafood safety using RiskRanger, Australia

» Animal and animal product import-risk assessment
methodology, Biosecurity Australia

» Multicriteria—based ranking for risk management of
food—-borne parasites, FAO/WHO

» Listeria monocytogenes in ready—to—eat

» Shiga—toxin—producing E. coli O157 i
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E. coli O157:H7 in tenderized vs. non
USDA-FSIS

Netherlands
Vibrio vulnificus in raw oysters, FAO/
Histamine in Fish Sauce, Thailand
Pathogens in Fresh Vegetables, Rwanda
Campylobacter and Salmonella in Chicken Meals,
Vibrio parahaemolyticus in bloody clams,
Salmonella in table eggs, EFSA

Cryptosporidium in water — a cost—ben
States
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Weighting values used in the model (V.1)
1. Hazardseverity | |

SEVERE hazard—causes death to most victims 1 arbitrary weighting factors
MODERATE hazard—requires medical intervention in most cases 0.1

MILD hazard—sometimes requires medical attention 0.01

MINOR hazard—patient rarely seeks medical attention 0.001

2. How susceptible is the consumer -_
GENERAL—all members of the population 1 100% of population
SLIGHT—e.g., infants, aged 5 20% of population
VERY—e.g., old, very young, diabetes, alcoholic etc. 30 3% of population

EXTREME—e.g. AIDS, transplants recipients, cancer patients, etc. 200 0.1% of population
arbitrary weightings, but based on relative

susceptibility to listeriosis, population

estimates based on Australian health statistics

3. Frequency of consumption - simple algebra

daily 365 simple algebra
weekly 52

monthly 12

a few times per year 3

once every few years 0.03




Weighting values used in the model (V.1)
-_

all (100%) arbitrary weighting factors
most (75%) O 75
some (25%) 0.25 0.25

very few (5%) 0.05

5.Size of population of interest - User selected or specified
6. Proportion of product contaminated? - simple algebra

Rare (1 in a 1000) 0.001  0.01% of samples
Infrequent (1%) 0.01 1% of samples
Sometimes (10%) 0.1 10% of samples
Common (50%) 0.5 0.5 50% of samples
All (100%) 1 all samples
OTHER

7. Effect of process - simple algebra

The process RELIABLY ELIMINATES hazards arbitrary weighting factors
The process USUALLY (99% of cases) ELIMINATES hazards 0.01
The process SLIGHTLY (50% of cases) REDUCES hazards 0.5
The process has NO EFFECT on the hazards 1
The process INCREASES (10) the hazards 10
The process GREATLY INCREASES (1000) the hazards 1000




Weighting values used in the model (V.1)
-_

arbitrary weighting factors

YES minor (1% frequency) 0.01
YES—major (50% frequency) 0.50
OTHER

9. How much increase from level at processing is required to reach an infectious or toxic dose for the average
consumer?

none 1 arbitrary weighting factors
slight (10-fold increase) 0.1

moderate (100-fold increase) 0.01

significant (10,000-fold increase) 0.0001

OTHER user input

10. How effective is the post-processing control system? -_

WELL CONTROLLED—systems in place, audited, well-trained staff 1 1 arbitrary weighting factors
CONTROLLED—systems in place, audited, well-trained staff 3
NOT CONTROLLED—no systems in place, untrained staff 10

GROSS ABUSE OCCURS 1000 1000
NOT RELEVANT—level of risk agent does not change 1 1



Weighting values used in the model (V.1)

11. Effect of preparation for meal -_

Meal preparation RELIABLY ELIMINATES hazards arbitrary weighting factors
Meal preparation USUALLY ELIMINATES (99%) hazards 0.01
Meal preparation SLIGHTLY REDUCES (50%) hazards 0.50
Meal preparation has NO EFFECT on the hazards 1.00




U .

A. SUSCEPTIBILITY AND SEVERITY

C. PROBABILITY OF FOOD CONTAINING AN INFECTIOUS DOSE

1 Hazard Severity

SEVERE hazard - causes death to most victinns

MODERATE hazard - requires medical intervention in most cases
MILD hazard = sometimes requires medical attention

MINOR hazard = patient rarely seeks medical attention

2 How susceptible is the population of interest ?

GEMERAL - all members of the population

SLIGHT - e a., infants, aged

VERY = &.g. neonates , very young, diabetes, cancer, aleoholic ete
EXTREME - e.g., AIDS, transplants recipients , etc.

B. PROBABILITY OF EXPOSURE TO FOOD

3 Frequency of Consumption

daily

wreekly

ronthiy

a few times per year
once eyvery few years

4 Proportion of Population Consuming the Product

all (100%:)
most (75%)
sorne (2591
very few (5%8)

S Size of Consuming Population

fustralia
ACT

New South Wales Population considered:

6 Probablity of Contamination of Raw Product per
Serving

Rare (1 in a 1000)
Infrequent (1 per cent)
Sometimes (10 per centl
Cormmmon (S0 per cent)
&1l 0100 per cent)
OTHER

If "OTHER™ enter a percentage value
betwvween 0 (none) and 100 (all)

5.0000%

7 Effect of Processing

The process EELIABLY ELIMINATES hazards

The process USUALLY (29% of cases) ELIMINATES hazards
The process SLIGHTLY (S0% of cases) REDUCES hazards
The process has NO EFFECT on the hazards

The process INCREASES (10 =) the hazards

The process GREATLY INCREASES (1000 x ) the hazards
OTHER

If “OTHER" enter a value that indicates
the extent of risk increase

1.00E-01

8 Is there potential for recontamination after
processing ?

NO

YES - minor (1% frequency)
YES - maijor (S0% frequency)
OTHER

If "OTHER™ enter a persentage value
betwvween 0 (none) and 100 (all)

2.90%

9 How effective is the post-processing control

system?

Morthern Territory

Queensland 19,500,000
South Australia

Tasmania e o N
Victoria If "OTHER™ please specify:

‘Western Australia

e 270,000,000

WELL CONTROLLED - reliable, effective , systems in place (no
CONTROLLED - mostly reliable systems in place (3-fold incre
NOT CONTROLLED - na systems, untrained staff (10 -fold inc
GROSS ABUSE OCCURS - (2.9.1000-fald increase)

NOT RELEYANT - level of risk agent does not change

10 ¥hat increase in the post-processing

11

contamination level would cause infection or
intoxication to the average consumer?

none

slight (10 fold increase)

rmoderate (100-fold increase)
significant (10,000-fold increase)
OTHER

If “other”, what is the increase (multiplic-
ative) needed to reach an infections dose ?

7.E+01

Effect of preparation before eating

MMeal Preparation RELIABELY ELIMINATES hazards

Meal Preparation USUALLY ELIMINATES (99%) hazards
Meal Preparation SLIGHTLY REDUCES (SO%) hazards
Meal Preparation has NO EFFECT on the hazards

OTHER

If “other”, enter a value that indicates the
extent of Hsk increase

5.00E-02

RISK ESTIMATES

probability of illness per day per consumer of
interest (Pinf x Pexp )

6.32E-07

total predicted illneszes/annum in population of
interest

2.25E+02

"COMPARATIVE RISK" in population of interest 3.16E-09]
(severity*proportion consuming *prob.illness per consumer per
day)

RISK RANKING

(0 to 100)




TABLE 24. Result of using RiskRanger to evaluate hazard-product combinations for
various subpopulations in Australia (from Sumner and Ross, 2002)

Hazard-product pairing Selected population Irqa:rsllliing
Ciguatera in reef fish General Australian population 45
Ciguatera in reef fish Recreational fishers, Queensland 60
Scombrotoxicosis General Australian population 40
Algal biotoxin in shellfish - controlled General Australian population 31
waters

Algal biotoxin — during an algal bloom Recreational gatherers 72
Mercury in predaceous fish General Australian population 24
Viruses in oysters — contaminated waters  General Australian population 67
Viruses in oysters — uncontaminated General Australian population 31
waters

Vibrio parahaemolyticus in cooked prawns  General Australian population 37
Vibrio cholerae in cooked prawns General Australian population 37
Vibrio vulnificus in oysters General Australian population 41
Listeria monocytogenes in cold-smoked General Australian population 39
seafoods

Listeria monocytogenes in cold-smoked Susceptible (aged, pregnant, 45
seafoods etc.)

Listeria monocytogenes in cold-smoked Extremely susceptible (AIDS, a7
seafoods cancer)

Clostridium botulinum in canned fish General Australian population 25
Clostridium botulinum in vacuum packed General Australian population 28
smoked fish

Parasites in sushi or sashimi General Australian population 31
Enteric bacteria in imported cooked shrimp General Australian population 31
Enteric bacteria in imported cooked shrimp  Susceptible (aged, pregnant, 48

ate y
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Fig. 1. Model diagram of the quantitative exposure assessment for Campylobacter and Salmonella in Dakar households.
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Fig. 4. Mean risk (95%CI) of
campylobacteriosis for children (top
panel) and salmonellosis for adults and
children (bottom panel) for children,
following the ingestion of a serving of a
chicken meal in Dakar households
(Senegal), according to the baseline
model and the alternative models: Alt#1:
reduction in the prevalence of
contaminated chickens by a factor of two;
Alt#2: 2 log1p reduction in bacterial load
at slaughter; Alt#3: 5 logyp reduction in
bacterial load at slaughter; Alt#4: the
cooks wash the various objects (with a
detergent) each time they attended to
wash or rinse them in the baseline model;
Alt#5: the cooks systematically washed
the various objects (knife, board, dishes,
and hands) during stage 2; Alt#6: the
cooks changed the knife, board, and dish
between stages 1 and 3 and washed their
hands with a detergent; Alt#/: products
are stored in a refrigerator before and
after cooking.
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FIGURE 10. Schematic representation of the model framework for a production-to-
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FAO and WHO, 2011a)
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9. Qualitative and semi—quantitative risk assessment!
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9. Qualitative and semi—quantitative risk assessment!
further considerations TE MR U F E=0/I) XI5
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11. Quantitative modelling approaches
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12. Predictive Microbiology (% Al ¥ =F)
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15. Sensitivity analysis (B¢E 73'4T)
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16. Quality Assurance (fn & R:IE)
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