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Impact of food allergy

» A prevalence of 1-3% corresponds to > 300,000 food allergic
iIndividuals in The Netherlands.

lable 3: Ranking of disorders by point prevalence (absolute numbers); standardised to the population in the Netherlaads in 2000, T wnsation above the scafeis based on
data from health care records, while that below the scafe s based on dara form epidemiological population studies ¢ ( Sources: see N il Public Health Compass: see

wwwLndtioraalkoripas.nd).
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Impact of food allergy

» Food allergic patients have poorer Health-Related Quality of Life
than patients with diabetes mellitus !

Source: PhD Thesis, Flokstra-de Blok, RUG, The Netherlands, 2009

« Annual health loss in DALY’s (Disability Adjusted Life Years) due to:
« known microbiological hazards in food: 1000 — 4000
* known chemical hazards in food: 1500 — 2000

« allergenic proteins in food: 1000

Source: Ons eten gemeten, RIVM, The Netherlands, 2004
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“May contain labelling”

To warn allergic consumers for possible contamination of a
product with allergen and to protect companies from claims

Non use of “may contain-labelling”:
- reduces choice of allergic consumers to avoid risks
- poses risks to allergic consumers
- increases vulnerability of food production chain companies

Non-selective use of “may contain-labelling”:
- reduces food choice of allergic consumers unnecessarily
- reduces information value of “may contain-labelling”

Use “may contain” labelling (only) when needed:

* No “may contain” if risk (chance and severity) is acceptable, to optimize
- food choice of consumers
- information value of warning

» Use “may contain” labelling in case of relevant/unacceptable risk !
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Risk-taking and coping strategies of adolescents

and young adults with food allergy
Sampson et al. J Allergy Clin Immunol, 2006; 117: 1440-5

“A significant number of teens with food allergy admit to risk
taking that varies by social circumstances and perceived risks”.

54%: purposefully ingesting potentially unsafe food
42%: willing to eat a food labeled “may contain”
29%: willing to eat a food labeled “may contain” while not

carrying epinephrine




Role of food labels in accidental exposures in

food-allergic individuals in Canada

Shashank S. Sheth, MD* Ann Allergy Asthma Immunol. 2010;104:60-65.

Results: Of 1,862 potennal participants, 1,454 (78. l%] responded. Of the 47 8% (95% confidence interval [CI]. 45.1%-
50.5%) of respondents who experienced an accidental exposure, 47.0% (93% G1, 43.1%-50.9%) attributed the event to
inappropriate labeling, 28.6% (95% CI, 25.1%—32.2%) to failure to read a food label, and 8.3% (95% CI, 6.3%—10.7%) to
ignoring a precautionary statement. Food-allergic individuals who were allergic to peanut, tree nut, fish, or shellfish were less
likely to experience an accidental exposure due to the allergen not being identified in plain language.

Tzble 2. Food-Allergic Individuals Experiencing an Accidental
Exposurs Whe Attribute at Least 1 Exposure to a Food
Lebeling-Related |ssua

Respondents, No. (%)

Food labeling-related issue [95% CI {n = 651)

Food label was read but lisled allergen 86 (13.2)[10.716.1]
was not noticed

Allergen was not identified in plain 87 (13.4)[10.8-15.2]
language (eg, “casein” instead of

“milk”)

Allergen was listed out not clearly visible 87 (13.4)[10.8-15.2]
on the label or peckage (eg, the
allergen information was not hadfaced
or listed on the main food label with
the other ingredients)

Allergen was a hidden ingredisnt that 106 (16.3)[13.5-10.3]
was not listed/declared on the food
label (g, ingredients listed “natural
flavoring” but did not indicate that

"milk" was part o° the natural

flavoring”)

Error in translating ingredients from one 24(3.7)[2.4-5.4]
language to ancther

Unintentional cross-contamination during 108 (16.8) [13.8-19.7]
manufactJring or packaging &t the -
distribution site and there was no
precautionary statement

Any of the above . 306 (47 .0)[43.1-50.9]

Abbreviation: Cl. confidence interval.




Presence of non-ingredient allergens in food
Fact sheet, Dutch Food and Consumer Product Safety Authority, July 2007

Allergen not declared

Allergen not declared but detectable *

Allergen

N

Allergen not
detectable

Allergen
detectable

Level in mg/kg and number (n) of products

Peanut

44

30 (< Img/kg)

14 (32%) *

1-10:
n=10

10-20:
n=3

>20:
n=1

Casein

64

35 (<1.6 mg/kg)

29 (45%) *

“May contain” declaration

10-25.6:
n=>5

>25.6:
=

Allergen

n

Allergen not
detectable

Allergen
detectable

Peanut

52

40 (< 1mg/kg)

12 (23%)*

Casein

25

2 (<1.6 mg/kg)

23 (92%)*

* Cause: presumably cross contamination




Presence of non-ingredient allergens in food
Pele et al, Food Additives and Contaminants, 2007, 24 (12), 1334-1344

(hazel)nut

peanut

label

% analysed
positive

% analysed
positive

Cookies

May contain

36

25

Present in
environment

23

25

No reference

25

11

Total

28

23

Chocolate

May contain

79

43

Present in
environment

60

No reference

53

Total

73




Chocolate sample

Casein content (mg/kg)

D1

C1l

A2

Gl

F1

Bl

El

Al (complaint sample)

B2

A3

Presence of non-
Ingredient allergens
In food (market samples

analysed following complaint;
Spanjersberg et al. Food additives
and Contaminants, 27, 2, 2010)

> Plain chocolate:
no reference to milk

> Milk chocolate
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Presence of non-ingredient allergens in food

* 100% avoidance and guarantee is not feasible
« How much is too much?

* Thresholds

Lowest dose that can induce an effect in

 an individual patient

* one or more individuals in a group of patients

« one or more individuals in a whole population
Lowest concentration of an allergen in a food that can....(see above)
Lowest amount of food that can....(see above)

Lowest amount of allergen that can be detected or determined
Regulatory threshold
Maximum concentration accepted in view of tolerated residual risk(s)




Thresholds

Lowest dose that can induce an effect
In an individual patient

Results peanut challenge*

Dose (mgQ) Reaction
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*Figure obtained from Dr. A.C. Knulst, UMC Utrecht




Thresholds

Lowest dose that can induce an effect
in one or more individuals in a group of patients

Dose-dependent reactions to peanut*
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Establishment of population thresholds?

Based on prOtein Threshold levels for allergenic foods

1 Bindslev-Jensen, C.. Briges, D, Osterhalle, M., 2002, Can we determine a
] threshold level for allergenic foods by statistical analysis of published
data in the hterature? Allergy 57, 741-746.
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Establishment of population thresholds

 Establishment of a population threshold remains uncertain due to
methodological and statistical uncertainties.

Crevel et al., Fd Chem Toxicol 45 (2007) 691-701

* Even if it were possible to establish a population threshold, it would
be of limited value for risk management in a public health context.

* Population thresholds would result in such low action levels

* that would be too difficult to comply with within normal food
production operating procedures and constraints;

» that would be too low to monitor or enforce.




Example for peanut protein

Wensing et al., JACI 2002;110:915:

« LOAEL: 0.1 mg; NOAEL: 0.03 mg

« Safety margin to account for possible more sensitive individuals
* assume a safety margin of 10

« Safe dose: NOAEL/safety margin = 0.03/10 = 0.003 mg?

Assume a food of which 100 g is consumed

« A safe dose of 0.003 mg would correspond with a
safe concentration of 0.03 mag/kqg food

Problems:

« Current analytical methods generally have a LOD in a range of 1-5 mg/kqg

« > 30% of food products not carrying a warning for the possible presence of
peanut proteins and produced within normal food production operating
procedures and constraints contained peanut proteins > 1 mg/kg*

*  Source: Fact sheet, Dutch Food and Consumer Product Safety Authority, July 2007




We need other approaches of using threshold information

* We need to leave the idea of trying to find THE population threshold for
allergic reactions; this will not be of help as it will be too low to be practical.

* We need to shift towards a risk analytical approach _ and think from a
perspective of acceptable residual risks
 establish accepted residual risk levels
* elaborate concentration action limits for may contain labelling

* Needed: insight into the quantitative relationship between:
* thresholds
 concentrations of allergens in food
* risks

|

Risk assessment !




Probabilistic risk assessment developed by TNO

Some key publications:

» Spanjersberg et al.
Food and Chemical Toxicology, 2007, 45: 49-54.

 Kruizinga et al.
Food and Chemical Toxicology, 2008, 46, 1437-1443.

* Madsen et al.
Food and Chemical Toxicology, 2009, 47, 480-4809.

» Spanjersberg et al.
Food additives and Contaminants, 2010, 27, No. 2, 169-174.




Probabillistic risk assessment; the idea

Data

Chance
distributions

Probabilistic
model

Surveys

Analyses

Clinical studies

Consumption

Levels

NS

Allergen intake

Thresholds

o

-

Chance on allergic
reaction




Threshold data distributions available (Feb 2010)

Priority Allergen adults children infants & toddlers

Peanut \
Soy
Hazelnut

Cashew no & hardly patients available _\

Other nuts no & hardly patients available

sesame seeds no patients available no patients available

no extra activity; low priority since n
Mustard patients available

low priority and hardly patients
Celery available

Wheat (IgE low priority and hardly patients
reaction) available

low priority and hardly patients

fish available

no

crustaceans,

no
mollusc

7

Threshold distribution Data available, awaitin Thresholddistfibution‘available; Bane dziarataliabie
x G it

available in tool decision for incorporation in tool more data’available forimproved-distribution
|




Risks of presence of non-ingredient allergens in food

Concentrations of undeclared allergens in food products can reach levels

that are relevant for public health
M. Q.1 Spanjersberg % A C Kaulst®; A G Kruizinga * G. Van Duijn & G. F. Houben ®
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Food Additives and Contaminarnts
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There Is a need for quantitative guidance!

Guidance's for “may contain labelling”
(existing or In preparation)

* FNLI (Federation of the Food Industry, the Netherlands)
FEVIA (Federation of the Food Industry, Belgium)
CIAA (Confederation of the Food and Drink Industries of the EU)
FSA (Food Standards Agency, UK)

EXxisting guidance's or guidance’s In preparation
generally only give qualitative guidance




Example: FSA guide

sormetimeas traces of the foods that
sorme pecple are allergic to can get
into products by accident, during
the manufacturing pracess or during
transport or storage. This iz called
tross-comtamination’

ideally. yous should prevent this from
happening [see the section How can
ﬂl.:E‘rgi:'I' cross-cantamination be
avasded?” on page &), But in some
circumstances this may not be possible
50 some manufacturers choose to say
on the label that 3 certain food could
have got inte the praduct by accident
This is calbed adwvisory labelling

IF your think chere ls 2 real possibility
of a food product being affected by
cross-contamination with an allesgen,
1is pood practice to say so on the
label wsing one of these phrases

« ‘may contain X

= 'mot sultable for someona with
X all ergy'

V'his means that even though the
allergen has not been deliberately
added to he product. you cannot
be sure that it does not accidentally
contain small amounts. :

=
Advisory labelling sheuld only be
used when, following a tharough rigk
assessment, you think there is a real
rick of allergen cross-contamination.~”




Australian VITAL-grid

a quantitative guidance

a solution for
may contain labelling?




Australian VITAL-grid

Voluntary Incidental Trace Allergen Labeling
Guidance by the Australian Food and Grocery Council Allergen Forum
and supported by the New Zealand Food & Grocery Council

June 2007
VITAL GHID as at 12 Juna 2007
Allargan
Milk* Egg* Soy** Fish* Peanutz* | Sesame Seed*| Tres Nuts®* | Crustacea® Giluten#
i Action Level 1
No labelling {ppm} =5 =2 =10 =20 =2 =2 =2 =2 =20
) Action Level 2
Labelling {ppm) 5-50 2-20 10-100 | 20-200 | 2-20 2-20 2-20 2-20 20-100
Labelling Action level 3
{ppm} =50 =20 =100 =200 =20 =20 =20 =20 =100

* mg'kg (ppm) of total protesin
# Gluten includes all gluten type proteina as defined inthe Food Standards Code
#The Action Level for soy is highly conzarvative

Values are in mg total protein per kg food
(in case allergenic protein is measured,
conversion tot total protein needed,

Kim Leighton & Simon Brooke-Taylor,

Australian Food and Grocery Council,

March 2008)




Residual risks in applying VITAL-grid: peanut proteins

Calculated % of allergic responses due to peanut protein at a level
of 2 mg protein/kg product (= action level for peanut protein)*

Products

consumption male/female

chance
(%)

gram/
moment

Chance on allergic response
in allergic population
(users and non-users)

Males

subjective

objective

Females

subjective objective

Bread

Chips

Sprinkles

Potato products
(frozen)

Small chocolates

62.8/53.3 (H)
users (100%)
29.0/28.9 (H)

12.5/10.1 (H)

4.8/4.3 (L)

2.8/6.3 (L)

112/74 (H)

52/36 (L)

16/11 (L)

146/141 (H)

18/21 (L)

14.0
22.4

4.6

2.9

4.6

1.0

0.3

0.2

9.8 2.1

18.3 3.9

4.1 0.9

1.0 0.2

0.2

* probabilistic risk assessment TNOrJE’.




Residual risks in applying VITAL-grid: milk proteins

Calculated % of allergic responses due to milk protein at a level
of 5 mg protein/kg product (= action level for milk protein)*

Products consumption male/female Chance on allergic response
in allergic population
(users and non-users)

chance gram/ Males Females
(%) moment subjective objective subjective objective

Bread 62.8/53.3 (H) | 112/74 (H) 8.1 0.08 5.9 0.05

Chips 29.0/28.9 (H) | 52/36 (L)

Sprinkles 12.5/10.1 (H) 16/11 (L)

Potato products 4.8/4.3 (L) 146/141 (H)
(frozen)

Small chocolates 2.8/6.3 (L) 18/21 (L)

* probabilistic risk assessment TNOrJE’.




Towards an EU/NL approach
for “may contain labelling™?

Action levels in product category-allergen (category) matrix?

Internet portal

Select allergen

Select product l

Action level

Background action level matrix

Product Allergen (category)

category

A

B

C

D

1

Action level

Action level

Action level

Action level

2

Action level

Action level

Action level

Action level

3

Action level

Action level

Action level

Action level




Towards an EU/NL approach
for “may contain labelling™?

Action levels in product category-allergen (category) matrix?

filling of matrix based on accepted residual risk levels

Risk assessment =9

concentration action levels for may contain labelling




Accepted residual risk levels

A food product that does not carry a warning for the possible
presence of an allergen may not cause

out of 10.000 persons
out of 10.000 persons

out of 10.000 persons
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For more information:

Dr. Geert F. Houben

Program Manager Food Safety

TNO Quality of Life

PO Box 360, NL 3700 AJ Zeist, The Netherlands

Tel: +31 30 6944419; fax: +31 30 6944988

E-mail: geert.houben@tno.nl

www.tho.nl/foodsafety or www.tno.nl/voedselveiligheid

Thank you for your attention!
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Boter/halvarine/margarine/bak en braadvet | I NN }

Zoetstoffen 7—
Kauw gom 7—
aardappelpureepoeder 7_

Melkpoeder / cacaopoeder 7— \

Suiker 7—

Bindrmidde! I

Olién en frituurvet 7—

Kruiden/specerien | N R 20_40 mg/kg
Room en koffiemelk 7—
Pindakaas 7— J
Jrackers, beschuit en toastjes 7— \

vis (exclusief visstick) NN
Kleine koeken 7—
Zoet broodbeleg 7—
Pinda’s, noten en zuidvruchten 7— } 1 O_ 2 O m g/kg
Kleine snoepjes/zuurtjes 7—
Chocoladerepen en bonbons 7-
Ontbijtproduct 7—
vleeswaren 7- s
Kaas 7-
Siropen 7-

Candybars en mueslirepen |
zoutjes en chips 7- 5— 10 m g/kg
Hartige sauzen 7-
Grote koeken en taart 7-
Us 7- \
Brood en bolletjes 7-
visstick 7-
Brooddeeg voor taart/pizza 7.
Gefrituurde/w arme snacks 7.
Fruit en groenten, pot/blik/diepvries 7. > 2 = 5 m g/kg
Peulvruchten 7.
aardappelproducten (excl poeder) 7I
Maaltijidvervangers 7.

Vleesproducten [l

Rijst en deegwaren W
pannenkoeken en flensjes i

alcoholische dranken (excl bier) |l

Soepen I
Melk(producten), yoghurt(producten), nagerechten ||
Niet-alcoholische dranken (excl siroop) |

Bier

</=1 mg/kg

50 100 150 200
mg melkeiwit /kg produkt

250

100-300 mg/kg




probability

Peanut threshold distributions for adults

v
/I

adults (UMC-U) all
adults (UMC-U) subj
— — — - adults (UMC-U) obj
adults (Taylor 2009) obj
adults (Wensing 2002) all/subj




Peanut threshold distributions for children

children (Flinterman 2006) subj

-~
//‘/ 4
/-/ // /-’ children (Flinterman 2006) all
//' 7 /ZJ
LY
/ /

(

(

— — — - children (Flinterman 2006) obj
children (UMC-QG) all
children (UMC-G) subj

— — — - children (UMC-G) obj
children (WKZ) all
children (WKZ) subj
children (WKZ) obj

probability

logdose




Hazelnut threshold distributions for adults

adults UMC-U all/subj
— — — -adults UMC-U obj

probability

logdose




Hazelnut threshold distributions for children

children UMC-G all
children UMC-G subj
— — — - children UMC-G obj
children WKZ all/subj
children WKZ obj

probability

logdose




Soy threshold distributions for adults

adults and children
(Ballmer-Weber 2007) all

adults and children
(Ballmer-Weber 2007) subj

adults and children
(Ballmer-Weber 2007) obj

adults UMC-U all/subj

probability

— — — -adults UMC-U obj

logdose




Soy threshold distributions for children

1

0,9 - - //
0.8 #/ / adults and children
’ / }/ //,

(Ballmer-Weber 2007) all
0,7 VBN / adults and children
0,6 - / / (Ballmer-Weber 2007) subj

7
0,5

probability

// adults and children
04 - / (Ballmer-Weber 2007) obj
0,3

/ children UMC-G all

7

0,1 - .
0 — E— ‘ S ‘ — — — - children UMC-G obj
7 6 5 4 3 2 1 0 1 2 3 4 5 6 7

|/'
7
7/ //l
02~ 7 / children UMC-G subj
7. /

logdose




probability

Milk threshold distributions for adults

adults (UMC-U) all
adults (UMC-U) subj
— — — -adults (UMC-U) obj
adults Lam 2008 all
adults Lam 2008 subj
adults Lam 2008




Milk threshold distributions for children (objective reactions)

children (Baehler 1996) obj
— — — - children (UMC-G) obj
— — — - babies (JBZ) obj

probability




probability

De noten en pinda: kinderen (alle reacties)

logdose mg protein

—— kind hazelnoot UMCG all
kind hazelnoot WKZ all
kind cashew UMCG all

——kind pinda UMCG all
kind walnoot UMCG all
kind pinda WKZ all




probability

De noten en pinda: kinderen (objectieve reacties)

logdose mg protein

— — —-kind hazelnoot UMCG obj

— — — -kind hazelnoot WKZ obj
kind cashew UMCG obj

— — —-kind pinda UMCG obj
kind walnoot UMCG obj
kind pinda WKZ obj




Comparison allergens to worst case distribution
(adults, all reactions)

reference (peanut UMCU all)

celery (Ballmer-Weber 2000) all

lupine (UMCU incl Peeters 2009) all
milk (UMCU incl Lam 2008) all

soy (UMCU) all

probability

soy (Ballmer-Weber 2007) all

—— wheat (Scibilia 2006) all

logdose mg protein




Comparison allergens to worst case distribution
(adults, objective reactions)

celery (Ballmer-Weber 2000) obj
— — — - milk (UMCU incl Lam 2008) obj

soy (UMCU) obj

soy (Ballmer-Weber 2007) obj

probability

— — reference (hazelnut UMCG obj)
— — — - wheat (Scibilia 2006) obj

logdose mg protein




Comparison allergens to worst case distribution
(children, all reactions)

7
S/ ,7/

reference (peanut UMCU all)

egg (UMCQG) all

milk (UMCG) all

probability

—— mustard (Rancé 2000) all

soy (UMCQG) all

logdose mg protein




Comparison allergens to worst case distribution
(children, objective reactions)

— — reference (hazelnut UMCG obj)
egg (UMCG) obj

— — — - milk (UMCG) obj
milk (Baehler 1996) obj

— — — - mustard (Rancé 2000) obj
soy (UMCG) obj

probability

logdose mg protein




