he what, how, & wny
of risk-based allergen
management

The webinar will begin shortly.
Thank you for your attendance!
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The what, how, & why of risk-based allergen
management

Deb Smith - Vikan
- Global Hygiene Specialist

Dr. Joe Baumert - University of Nebraska

- Director, Food Allergy Research & Resource
Program (FARRP).

Dr. Rachel Ward - Exponent

- Managing Scientist /@/ Remco
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VVebinar housekeeping

The presentations will last about 45 minutes.

After the presentation, there will be an approximate 15-minute Q&A session.
You are invited to submit your questions via the Q&A box provided.

We will reach out after the webinar to answer any questions we do not
address during the session.

This webinar is recorded, and we will send you the recording a few days after
today’s event.

Vikan. Remco
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Director, FARRP
University of Nebraska
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About Vikan and Bemco

v-k Leading provider of advanced hygiene and cleaning
IK9Ne products and solutions for key sectors, with a global

presence in over 90 countries.

Vikan’s dedicated presence in North America (US &

Re mco Canada), supplying colour-coded cleaning and food

handling tools for the food industry.

For more information, visit us at:

* https://www.vikan.com/int/about-vikan/who-we-are
* https://remcoproducts.com/us/about-remco/who-we-are

Vikan. . Remco
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Allergen risk assessment: A briet history

1995: FAO Technical Consultation on Food Allergies

« Developed a science-based criteria to determine which foods/food products
should be listed as a major allergen risk

« Determined a class naming convention for allergenic foods/food products

1999: Codex Committee on Food Labelling

« Defined a list of foods and ingredients known to cause hypersensitivity to include
in the General Standard for the Labelling of Packaged Foods

2020: Codex Committee on Food Hygiene

» Developed a Code of Practice on food allergen management for food business
operators (farm to fork)

2020: General Principles of Food Hygiene
« Updated. Information on allergen control included

X J
|8
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Allergen risk assessment:

Increased prevalence of food allergies

Globalisation of food supply
« Consumer exposure to new and a greater
variety of foods

Changes in consumer consumption patterns
* Increased consumption of pre-prepared and
takeaway foods

Different allergens in different countries

Increase in food recalls due to unintended
presence of allergens

Better analytical methods
» Detection
« Quantification

me to review

More scientific data on

allergens available
* prevalence
« thresholds
» control efficacy

Increased, and often confusing,
use of Precautionary Allergen

Labelling (PAL)

* Unregulated

« Limits allergenic consumers’ choices

* Inconsistent PAL use confusing consumers and not
proportionate to risk

« Manufacturers adding an unnecessary allergen to a
product and listing it on the ingredient list to avoid
PAL or associated controls




Need for a risk-based approach
to allergen management

« Codex Committee on Food Labelling requested

* are-assessment of the criteria use to determine allergens for addition and
exclusion from the General Standard for the Labelling of Packaged Foods

. 2020: Committee convened .

Ad hoc Joint FAO/WHO Expert Consultation
on Risk Assessment of Food Allergens




Ad hoc Joint FAO/WHO Expert
Consultation on Risk
Assessment of Food Allergens

. Validate & update the list of allergenic foods & ingredients in the
General Standard for Labelling of Packaged Foods based on risk
assessment

. Establish threshold levels for the priority allergens

Evaluate the evidence in support of PAL

Determine foods & ingredients which can be exempted from
mandatory declaration

. Potential for establishing thresholds for some non-priority allergens



The what, how, and why of
risk-based allergen management

Joe Baumert

Professor - Department of Food Science and Technology
Director - Food Allergy Research and Resource Program (FARRP)

Nebiaska,
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Hazard VS. Risk

A Hazard is something that has the Risk is the likelihood of a hazard
potential to harm you causing harm
*-k

\ f EFSA is the keystone of EU risk assessment regarding food and feed safety. In close collaboration with national
S e S a [ 3 ] authorities and in open consultation with its stakeholders, EFSA provides independent scientific advice and
European Food Safety Authority clear communication on existing and emerging risks.

*

4
food allergy research -
& resource program

11

© European Food Safety Authority, 2016. Reproduction is authorised, except for commercial purposes, provided that the source is acknowdedged. WWW.efSa.eUrOpa.eu
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https://www.efsa.europa.eu/en/discover/infographics/hazard-vs-risk

LIGHTNING

— .

A——'
‘A__ =T
S

n
Lightning is a hazard Standing under a tree during a
thunderstorm is a risk

A shark in the sea swimming with a shark
is a hazard is a risk

W,
8 f EFSA is the keystone of EU risk assessment regarding food and feed safety. In close collaboration with national
= e S a [ 3] authorities and in open consultation with its stakeholders, EFSA provides independent scientific advice and

European Food Safety Authority clear communication on existing and emerging risks.

food allergy research
& resource program
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© European Food Safety Authority, 2016. Reproduction is authorised, exce pt for commercial purposes, provided that the source is acknowledged wWw.efSa.eUrOpa.eu
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https://www.efsa.europa.eu/en/discover/infographics/hazard-vs-risk

HAZARD EXPOSURE RISK

food allergy research
& resource program

MICHAEL J. MCCOY, NADIA MOORE, AND CRAIG WILLEY, 2021
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https://synergist.aiha.org/202105-sharks-and-swimmers#:~:text=Synergist%20authors%20discuss%20how%20to%20evaluate%20hazard,%20exposure,%20and%20risk

Was the sign placed after a qualitative or
guantitative assessment?

Qualitative
e Sharks may be in
the water

Contain |

Slide courtesy of Dr. Ben Remington

©2024

Quantitative

How often do sharks swim in the
shallow water near the beach?

* Seasonal changes in frequency?
How long do they stay after appearing
in the area?

How many sharks appear at the same
time?

What'’s the probability of a shark in the
water while the beach is open?

* Night vs. day
How often does a shark bite a nearby
swimmer?

How many people are at risk...
* Today, this week, month, year?




Priority/major food allergens

United States

(Jan. 1, 2023)

Peanut Soybean Tree nuts Wheat

Causative Agents

e Naturally occurring

* Heat-resistant

* Resistant to proteolysis

* Resistant to extremes in pH

e Usually, major proteins of the food
* Foods can have 1 or many allergens

See FARRP International Regulatory Chart: https://farrp.unl.edu/IRChart

Canada
* Top?9

* Cereals containing gluten _

e  Molluscan shellfish
e  Mustard
*  (Sulfites)

Australia/New Zealand

Top 9

Lupine

Molluscan shellfish
Bee pollen/ propolis
Royal jelly

(Sulfites)

European Union

Top 9

Cereals containing gluten

Molluscan shellfish
Mustard

Celery

Lupine

(Sulfites)

Japan

Crab, shrimp, prawn
Egg

Milk

Peanut

Walnut

Wheat

Buckwheat

15



https://farrp.unl.edu/IRChart

How much is too much?




Allergic patients present with different levels of
sensitivity

0.2mg 0.4mg 1.0mg 5.0mg 25mg 100mg 400mg
(0.05 mg) (0.1 mg) (0.25 mg) (1.25 mg) (6.25 mg) (25 mg) (100 mg peanut protein )

Ballmer-Weber and Hourihane; image used with permission

©2024



How much is too much?

(ppm concentrations)

©2024



Comparing exposure doses versus patient eliciting doses (thresholds)
to determine the risk of a reaction

1. Estimated 2. Patient Eliciting
Exposure Threshold
— —

mg amount of protein
from the allergenic
source that results in
a reaction

Consumption quantity
(8)

X

Detected levels of
protein residue from
the allergenic source

(ng/g)

food allergy research
& resource program

©2024



100%

9%

Population

threshold .
distributions
a
for 14 priority |-
food allergens
Oiml - - 1 mmlatwedo:ofm(ng) . - o -

Fig. 1. ED curves from the model averaged population threshold dose distributions for 14 priority allergenic foods, based on discrete (upper graphs) and cumulative
(lower graphs) dose datasets. Doses are expressed in mg total protein from the allergenic food.

food allergy research

&res()ur\'t rogram
by Remington et al. FCT 2020. doi.org/10.1016/j.fct.2020.111259
Houben et al. FCT 2020. doi.org/10.1016/j.fct.2020.111831 20
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https://doi.org/10.1016/j.fct.2020.111259
https://doi.org/10.1016/j.fct.2020.111831

Fundamental allergen risk assessment for
the allergic population

A function of the exposure dose (mg of protein from the
allergenic source) compared to the reference dose (mg of
protein from the allergenic source)

Exposure Dose < Reference Dose* = no predicted risk of an allergic reaction in a
defined proportion of the allergic population

Exposure Dose 2 Reference Dose* = a predicted risk of an allergic reaction in a
defined proportion of the allergic population

©2024



Food allergen thresholds/reference doses

100% ] ’/"'
L‘ e
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I I B IIIII
0.1 1 10 100 1000 10000 1e+05
0 1 1 Discrete dose of protein (mg)

food allergy research

& resource program
22
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Ad hoc Joint FAO/WHO Expert Consultation on Risk
Assessment of Food Allergens

* Part 1: Review and validation of Codex priority allergen list through
risk assessment

* Part 2: Review and establish threshold levels in foods of the priority
allergens

- Part 5: Review and establish threshold levels in foods of the non-priority
allergens

* Part 3: Review and establish precautionary labelling in foods of the
priority allergens

* Part 4: Review and establish exemptions for the food allergens

, icu uere ” “ W0r|d.Hea.|th
%% Organization # ’

©2024
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\VTV A/ Food and Agriculture

Food and Agriculture ZBR\ FOOD " izati
. &/ s g7y, World Health ¥ ) Organization of the irath
Organization of the iyati Q@ Organization of the e A SAFETY NS Organization
United Nations ! United Nations %2 Organization égjz}ggv United Nations

Faod and Agriculture

MEETING REPORT

-

RISK ASSESSMENT OF FOOD RISK ASSESSMENT OF FOOD RISK ASSESSMENT OF FOO
ALLERGENS ALLERGENS ALLERGENS

o Part 1 Report: https://www.fao.org/documents/card/en/c/cb9070en
e Part 2 Report: https://www.fao.org/documents/card/en/c/cc2946en
Part 3 Report: https://www.fao.org/documents/card/en/c/cc6081en



https://www.fao.org/documents/card/en/c/cb9070en
https://www.fao.org/documents/card/en/c/cc2946en
https://www.fao.org/documents/card/en/c/cc6081en

Criteria for assessing priority
allergen status

Food and Agricultu
Orgamut::l oﬂhen World Health

United Nations Organization

Prevalence Potency Severity
_J _J _J
RISK ASSES
ALLERGENS
food allrgy research Full Report: https://www.fao.org/documents/card/en/c/cb9070en
Summary: https://www.who.int/news-room/events/detail/2020/11/30/default-calendar/ad-hoc-joint-fao-who-expert-consultation-on-risk- 25
assessment-of-food-allergens-part1

©2024


https://www.fao.org/documents/card/en/c/cb9070en
https://www.who.int/news-room/events/detail/2020/11/30/default-calendar/ad-hoc-joint-fao-who-expert-consultation-on-risk-assessment-of-food-allergens-part1
https://www.who.int/news-room/events/detail/2020/11/30/default-calendar/ad-hoc-joint-fao-who-expert-consultation-on-risk-assessment-of-food-allergens-part1

Criteria for addition to/exclusion from Codex list

GROUP C (1}

< 0 4 GROUP C (1) P GROUE.
ower proportion igher proportion
everity o
PEANUT
Trea nuts Tree nuts Tree nuts
Shea nut Pine nuts' WALNUT, Pecar
Macadamia* GASHEW, PISTACHIO
HAZELNUT
ALMOND
Bra nut’
Coconut
Sesame’
Mustard (France)
WHEAT 1.0 .
BUCKWHEAT e o o .
PREVALENCE GROUP CELERY ’_q | | .
E66 .
0 2 .
COW'S MILK .
FOOD INS#AE;\I%ISNT [+ other mammalian milk)? 08 o .
SEIE VERY LOW LOW MIXED HIGH FisH E s
LOW OR HIGH CRUSTACEA f_‘ o
Animal food alergens Wollusca oy | r~s
Cow's milk - Lupi? 06 -y _ 3
Her's egg SO _'-—{
Fruits Fruits ’ .
Fish (as codfish) Other frus! pezch! 5 SR EeN eI eI eI eeREeeacnaebRsoRnens 8o uleccs MNPt essuenseen iesedenteradostenedosiessesstecneesaenses
Crustacean shelffish : . s
Molluscan shellfish . 1M Rl
Plant-derived oods 4 IS
Wneat — Cosliac dlsease - - -
Wheat — |gE-mediated food allergy Data scori ng a nd H ) —
Barley — IgE-mediated food ALLERGEN POTENCY . A 02 S —J E
Ry g neditet ol Milk Wedium normalisation - :
Oats — IgE-mediated fond - s =
Fruits and Egg Medium - Y -
Celery Peanut Medium
f‘u:‘m Hazelnuts Medium 00 :
Cashew nuts Medium = = o W - T EEEREEREETS “ o> om ow
e - - 'R EEEEEEFEEEEEREREREEEFEERENEN
Peanut ‘ ‘ Crustacean Low (shrimp); N/A for others in group S £ = s E R EBETTEEEE S 8 8 & s 5
Soppean \ \ £ EE; s 8235 E 5 5 Es‘\’}"“SE:
oo Wheat — IgE Medium 3 £ a ¥ o T R 5 s 3
- =2 o a = — s =
Buckwheat [ I Fish Medium o 5 8
Mustard Walnuts Medium ' 1 ;
Sesane Sesame Medium
Tree nuts
Amond Pistachio /A (cross with cashew)
Coconut Pecan nuts N/A (cross with walnut)
St Mustard High
Cashew nut
Hazelnut -: Soybean Medium/Low
Macadamia nut Lupin Medium| e
Pecan [needs to be on the list N
because of homology with wainut] Brazil nut WA 0%
Pistachio Almond N/A H
g
Pine ut Other cereals /A =
Walnut Kimi NA & o
k-
Pine nuts wa | &
Molluscan shellfish WA | 2 e
fgod allergy research Coconat WA 5 N Food 4 Aasteult
: resource program o ood an riculture
Chestnuts WA e Or anizatio% of the WOl'ld Health
celery weun| 3 : Organization 26
Macadamia /A United Nations
© 2024 Buckwheat N/A J(auc. oL 0l 1 w 10 Lo 00 100000




Criteria for assessing priority
allergen status

Food and Agricultu
Omlmmg t:flhere World Health

United Nations Organization

Prevalence Potency Severity

J J J

* Sesame was recommended as a priority allergen

RISK ASSESSMENT OF FOOD
ALLERGENS  Others: Cereals containing gluten, crustacean, eggs, fish,

milk, peanuts, specific tree nuts (almond, cashew, hazelnut,
pecan, pistachio, and walnut)

* Soy was recommended to be removed from the global list
of priority allergens, but was mentioned in the list for
regional consideration

Full report: https://www.fao.org/documents/card/en/c/cb9070en
Summary: https://www.who.int/news-room/events/detail/2020/11/30/default-calendar/ad-hoc-joint-fao-who-expert-consultation-on-risk- 57

food allergy research
& resource program

assessment-of-food-allergens-partl
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https://www.fao.org/documents/card/en/c/cb9070en
https://www.who.int/news-room/events/detail/2020/11/30/default-calendar/ad-hoc-joint-fao-who-expert-consultation-on-risk-assessment-of-food-allergens-part1
https://www.who.int/news-room/events/detail/2020/11/30/default-calendar/ad-hoc-joint-fao-who-expert-consultation-on-risk-assessment-of-food-allergens-part1

() i () oo o Full report of the Ad hoc Joint FAO/WHO Expert
Consultation on Risk Assessment of Food Allergens

Part 2: Review and establish threshold levels in foods of
the priority allergens

100 % —

. 80 % —
[
2
2
8

RISK ASSESSMENT OF FOOD s ]
2
ALLERGENS 8
g
2
0 =
20 % g
&)

20 % —

10 % ]
5 % o = _ - ™~ T _;’_‘—/”
0% — =
1 % L LA B B R LLL B L) L B R L B R B AL R AL
| ¥ 1R 0.1 1 10 100 1000 10000  1e+05
0 1 1 Discrete dose of protein (mg)
f&d aller; gyreeea rch
s Virtual meeting, 15 March — 2 April 2021, More info on Part 2 (summary and conclusions) W Food and Agriculture ¢ b \\1’ rld Health
Full Report: https://www.fao.org/documents/card/en/c/cc2946en Qﬁ Organization of the V@@M ti
United Nations -‘y rgamza ion 28 I
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https://www.fao.org/documents/card/en/c/cc2946en
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for 14 priority |-
food allergens
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Fig. 1. ED curves from the model averaged population threshold dose distributions for 14 priority allergenic foods, based on discrete (upper graphs) and cumulative
(lower graphs) dose datasets. Doses are expressed in mg total protein from the allergenic food.

food allergy research

&res()ur\'t rogram
by Remington et al. FCT 2020. doi.org/10.1016/j.fct.2020.111259
Houben et al. FCT 2020. doi.org/10.1016/j.fct.2020.111831 23
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Supporting information for hazard characterization:
Ad hoc Joint FAO/WHO Expert Consultation on Risk Assessment of Food Allergens

FIGURE 3. HIERARCHY OF RISKS FACED BY PEOPLE SUSCEPTIBLE TO IGE-MEDIATED FOOD

. . ALLERGY, PROPORTIONATE TO THEIR ESTIMATED OCCURRENCE FOR PEANUT
Using data from food challenges to inform IN PEANUT-ALLERGIC INDIVIDUALS
management of food-allergic consumers: A systematic
. . . .. [ . FATAL ANAPHYLAXIS
review with individual participant data meta-analysis Under 5% of those with an <1 even per 1 millon exposures to EDe
objective allergic reaction
R <1 event per 60 000 exposures to EDos
Study n n  Anaphyiaxsat <Smgelciingdose o g gsgcr ANAPHYLAXIS <1 event per 350 000 exposures to EDa
Taylor et al (2010) 12 - 455 (012, 2284)
B et 2013 0o owt o povsses o
iz i — = — 5%
I 0o povrrm OBJECTIVE
3 fi  Gman ALLERGIC
wersaom - e e omwe s
TAKE-AWAY (2017) 1. —-— 528 [P13.2609] .
Puringon et & (2018) o 8§ — 000 [000; 827]
PALISADE (2018) 0 6 -— 0.00 [0.00; 5.44]
ﬁi?fié‘?f’ : 23 N ;;22 {;:::::; SUBJECTIVE At least 80% resolve without treatment
son o 00 poneo2s SYMPTOMS Remainder usually respond to a single
e Ve 2 e dose of epinephrine (adrenaline)
UG Gonigen 2020 0w 0o povzsds)
Heterogenelty: (° = 57%, ¥ = 13277, 0 =087 336 — 447 [192:10.07)
S B B 8 % VERY MINOR SYMPTOMS
8 i o n Anaphylaxs at < 1mg elciing dose Npsdents ORCI
Topor st 2010 R — 0w [ocssy
Van Emp et al (2013) 01 0.00 10.00; 97 50)
EurcPreval (2015) 03 0.00 [0.00; 70.76)
Kemens et ol 2015) 01 a0 [0.00,97.50)
FAHF.22015) 13 3333 10849057
VIPES (2017} 07 H— 0.00 10.00; 40.96)
Puingion et ol 2018) 02w o [oseg
:;ff::gz:;: :2: 1= ;“; .[,D,D:. :”;, Source: Reproduced with permission from Turner ef af., 2022a.
i} B il s Note: EDo1, the eliciting dose predicted to provoke reactions in 1% of the allergic population; EDO5, the eliciting dose predicted to
YA Grorkoom (2200 LA W lasisy provoke reactions in 5% of the allergic population. Turner, P.J., Patel, N., Ballmer-Weber, B.K., Baumert, J.L., Blom, W.M., Brooke-
Hetwrogenaty =626, 7=27784,p =080 85 wm— 418 [066;2230] Taylor, S., Brough, H. et al. 2022a. Peanut can be used as a reference allergen for hazard characterization in food allergen risk
e i e management: a rapid evidence assessment and meta-analysis. The Journal of Allergy and Clinical Immunology: In Practice, 10(1):
59-70. https:// doi.org/10.1016/j.jaip.2021.08.008
Patel et al., 2021. https://doi.org/10.1016/j.jaci.2021.01.025 Turner et al., 2021. https://doi.org/10.1016/].jaip.2021.08.008

Full Report: https://www.fao.org/documents/card/en/c/cc2946en

food allergy research
& resource program

Review of challenge data indicated that all symptoms up to EDO5 fell into a mild or
moderate category, NO severe symptoms were observed. 30
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@W@ Food and Agriculture gVorId Health

Organization of the
United Nations
SERIES

RFD Recommendation

Global Priority Food Allergens ) ]
(mg total protein from the allergenic source)

MEETING REPORT

Walnut, Pecan, Cashew, Pistachio,

Almond 1.0
Egg, Milk, P t,S 2.0
RISK ASSESSMENT OF FOOD g8, W%, Teantlh, Sesame
ALLERGENS Hazelnut 3.0
Fish, Wheat 50 RfDs are mg total protein
Crustacea 200 NOT a concentration
— . (ppm)
FAO/WHO Potential Regional or RFD Recommendation
National Priority allergens (mg total protein from the allergenic source)
) brsanision Celery/Celeriac 1.0
Soy 10.0
Oats Oat-specific RfD not appropriate
FAO/WHO Potential Regional or Value of risk management
National Priority allergens (mg total protein from the allergenic source)
Brazil nuts*, Macadamia or 10
Queensland nuts*, Pine nuts* )
Mustard* 1.0
RISK ASSESSMENT OF FOOD
ALLERGENS Lupin*, Buckwheat* 10.0

Food and Agriculture gl N
W o (7aa\y, World Health

Organization of the M@b ) 31
United Nations \"-\ L7714 Orgamzatlon




Translating reference doses into action levels
(Ppm)

RiD

AL (in mg total protein from the allergenic food)

(in mg total protein from the allergenic food/kg food) = :
AmDU nt 'Di- fOOd COHSUI‘I‘LEd

(in kg)

Virtual meeting, 15 March — 2 April 2021, More info on Part 2 (summary and conclusions)
Full Report: https://www.fao.org/documents/card/en/c/cc2946en



https://www.who.int/news-room/events/detail/2021/03/15/default-calendar/ad-hoc-joint-fao-who-expert-consultation-on-risk-assessment-of-food-allergens-part2-review-and-establish-threshold-levels-in-foods-of-the-priority-allergens
https://www.fao.org/documents/card/en/c/cc2946en

TABLE 12 ACTION LEVELS (ALs) FROM TABLE 11 BUT ROUNDED DOWN FOR CLARITY AND EASE OF USE.
ALs ARE EXPRESSED AS mg TOTAL PROTEIN FROM THE ALLERGENIC FOOD PER kg FOOD

RfD in mg | CRUSTACEA

HAZELNUT | SESAME

PEANUT | CASHEW | WALNUT

10 20 000 500 500 300 200 200 200 200 100 100
20 10 000 250 250 150 100 100 100 100 50 50
30 6 500 150 150 100 65 65 65 65 30 30
40 5000 100 100 75 50 50 50 50 25 25
50 4000 100 100 60 40 40 40 40 20 20
60 3 000 80 80 50 30 30 30 30 15 15
70 2500 70 70 40 25 25 25 25 10 10
80 2500 60 60 35 25 25 25 25 10 10
90 2000 55 55 30 20 20 20 20 10 10
100 2000 50 50 30 20 20 20 20 10 10

food allergy research

li & resource program

©2024

Virtual meeting, 15 March — 2 April 2021, More info on Part 2 (summary and conclusions)

Full Report: https://www.fao.org/documents/card/en/c/cc2946en

ppm action levels
based on RfD of
the EDO5

*NOTE: concentrations denoted in units
of ppm (mg/kg) of total protein from the
allergenic source

33
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https://www.fao.org/documents/card/en/c/cc2946en

Food and Agriculture
Organization of the
United Nations

MEETING REPORT

RISK ASSESSMENT OF FOOD
ALLERGENS

food allergy research

Part 3: Review and establish

FIGURE 1.

precautionary labelling in foods of
the priority allergens

OVERVIEW OF THE RECOMMENDED SINGLE PRECAUTIONARY ALLERGEN LABELLING (PAL) SYSTEM

Appropriate quality control,
hygiene and risk mitigation practices

v

RA indicates:

No PAL (use wording in section 4.2
of CX/FL 21/46/8 14 Appendix I11).
Consumer should know RA has been
applied, with an indication on pack.

Appropriate RA  [=»{ possible UAP <AL
based on RfD
Can UAP be managed
RA indicates: at or below AL based
possible UAP > AL [»]  onRfD with
based on RiD additional risk
mitigation practices?

I

RA still indicates:

possible UAP > AL
based on RfD;

risk not excluded.

s

Simple, clear and
unambiguous
warning readily
understood by
the consumer
(see the full report).
Consumer should
know RA has been
applied, with an
indication on pack.

li & resource program

Full report: https://www.fao.org/documents/card/en/c/cc6081en

©2024

Nofe: 2. RA, risk assessment; °. UAP, unintended allergen presence; ©. AL, action level; *. RfD, reference dose.
Source: Authors' own elaboration.

Virtual meeting, 18-29 October, 3 November 2021, More info on Part 3 (summary and conclusions)

Organization of the
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https://www.who.int/news-room/events/detail/2021/10/18/default-calendar/ad-hoc-joint-fao-who-expert-consultation-on-risk-assessment-of-food-allergens-part-3-review-and-establish-precautionary-labelling-in-foods-of-the-priority-allergens
https://www.fao.org/documents/card/en/c/cc6081en
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PAL WORDING

“MAY
CONTAIN"

“MAY CONTAIN
TRACES”

“MANUFACTURED

IN A FACILITY
THAT ALSO
PROCESSES...”

“NOT SUITABLE
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REFERENCE
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(

of the) (n=42)

United Kingdom of Great 80% avoid 60% avoid 40% avoid n/a Noimark, Gardner

Britain and Northern and Warner, 2009

Ireland (n=184)

Canada (n=127) 56% avoid 47% avoid 40% avoid 80% avoid Ben-Shoshan
etal, 2012

Australia (n=246) 75% avoid 45% avoid 35% avoid n/a Zurzolo et al.,
2013a

Netherlands (Kingdom 64% avoid 43% avoid 36% avoid n/a DunnGalvin et al,

of the) (n=179) 2015

Ireland (n=87) 67% avoid 59% avoid 49% avoid n/a

United Kingdom of Great 70% avoid 61% avoid 53% avoid 81% avoid

Britain and Northern

Ireland (n=161)

Germany (n=474) 710% avoid 45% avoid 39% avoid 82% avoid

United States of America ~90% avoid n/a 59% avoid n/a Marchisotto,

(n=5507) Harada and

Canada (n=1177) 77% avoid n/a 64% avoid n/a Kamdar, 2017

United States of America | 81% avoid 86% avoid 50-80% avoid n/a* Gupta et al., 2021

(=2 729)

Netherlands (Kingdom ~90% avoid ~70% avoid ~30% avoid n/a Holleman et al.,

2021

Note: *Avoidance numbers were derived from actual study data numbers or related information. Avoidance data not available, but
this term (“not suitable for”) was found to be most preferred by consumers (29.3%), followed by “May contain allergen” (22.1%).
Source: Authors’ own elaboration.

Part 3 Report:

https://www.fao.org/documents/card/en/c/cc6081en
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World Health
Organization

Status quo

PAL is not related to UAP
and may bhe used
regardless of UAP.

Frequency of UAP
Risk of reaction to UAP

Amount of unintended allergen presence (UAP)
VERY LOW Low HIGHER

Part 3 report: 26
https://www.fao.org/documents/card/en/c/cc6081en
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With a lower cutoff for RfD, the risk of reaction
Is slightly lower, but this does not meaningfully
reduce health impact at a population level
and would result in more products with PAL.

Optimal cutoff for RfD

where PAL
is recommended

Proposed approach

A higher cutoff for RfD results in fewer foods
with UAP > RfD and therefore less PAL, but
a greater population risk of reaction.

=
— =
- =)
~ o Lo
= PAL is informed 5
j'é by whether G
> UAP > RfD. 2
£ 5
= [
E o
L.
Amount of unintended allergen presence (UAP)
VERY LOW Low HIGHER
J) ), World Health Part 3 report: 37 N
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Part 3: Review and establish precautionary labelling in foods of the priority allergens

PAL is not justifiable F\g/o0 gﬁgg;;’:tf;a“;:guge g@{f E%\Log?l‘ilélgﬂgn
. . ‘in case | forget to clean’ ]2/ United Nations Vg
Appropriate quality control, or
hygiene and risk mitigation practices | <, case | use the wrong ingredient
PAL is not justifiable to be
‘better safe than sorry’

- _ No PAL (use wording in section 4.2

| AL of CX/FL 21/46/8 14 Appendix II)
Appropriate RA |91 possible UAP <AL [Pl o o id know RA has been
based on RfD

applied, with an indication on pack.

Simple, clear and
unambiguous
warning readily
understood by
the consumer

PAL is not
justifiable ‘just
because | don’t

want to look further’

Can UAP be managed RA still indicates: (see the full report).

RA indicates: at or below AL based _ ' Consumer should

possible UAP > AL [»{  onRfD with possible UAP>AL L] know RA has been

based on RID additional risk based on RTD; applied, with an
mitigation practices? risk not excluded. indication on pack.

©2024
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“ ATTENTION! *

IN PROGRESS

 The recommendations of the expert committee are currently
being reviewed by the CCFL

- Agreement by the member countries would be needed before moving forward with a revised
list of priority allergens and use of reference doses in a risk assessment framework for PAL
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Transitioning to RfDs for risk-based decisions on PAL

e The Netherlands:

- Since January 1, 2024, there is a new policy for cross-contact and Precautionary
Allergen Labeling (PAL). Companies have a transition period of two years to
comply with the new policy, so until January 1, 2026.

- Recommended reference doses (RfD) largely based on FAO-WHO reports.

- FNLI, CBL, & NVWA. (2024). Guidelines on cross-contact of allergens.

* Belgium:
- SciCom opinion given on the reference doses to be used in the context of the
surveillance of allergen labelling
- Recommended reference doses (RfD) largely based on FAO-WHO reports.
- 2022, update SciCom opinion 24-2017

* Allergen Bureau of Australia & New Zealand:
- VITAL 4.0 transitioned to default EDO5 values on August 13th, 2024

40
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https://fnli.nl/actueel/richtlijnendocument-geeft-bedrijven-handvatten-voor-het-nieuwe-allergenenbeleid
https://scicom.favv-afsca.be/wetenschappelijkcomite/adviezen/2022/_documents/Advies08-2022_SciCom2021-22_Referentiedosisallergenen.pdf
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Informing the food industry

allergenbureau.net

https://vital.allergenbureau.net/vi
tal-program/

food allergy research

li & resource program
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VITAL® Risk Review Tool
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ILSI-Europe
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Application of Allergen
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https://ilsi.eu/scientific-
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Food Allergens are a HAZARD

* Allergens are a HAZARD requiring HACCP controls
— Priority allergens for intended market of sale

* Single eating occasion enough to do harm

« Amount needed to trigger an allergic reaction?

— Very small, milligrams

— A drop of milk or a few sesame seeds enough to cause
severe allergic reactions

El"-ponel-lt' © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521



Food Operations Allergen Risk Management

- Effective risk management needs accurate allergen information
— Available before product recipe development
— Consistent (common terminology and approach across industry)

— Type of allergenic derivative — particulate, powder, highly refined
derivative

— Quantitative — total protein levels
— Accurate vs. likelihood of allergen presence — based on risk assessment
— Relevant to intended market and mandatory allergens labelling list

E"‘tp(_)]j']el']’[ © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521



Food Supply Chain - Raw Materials

- Allergen status » Allergen risk profile * Allergen risk
clearly declared? determined? management
— Intentional presence — Based on transparent effective?
— Unintentional presence risk assessment — Each supplying site
~ PAL — No alibi labelling! — Each contingency site
— Free-From claims - Quantified levels of — For all EU food
— On packs potential cross- allergens

contamination — Validated to a known

level of control
— Ongoing verification
checks

— In signed specifications /
contracts

Ex"}'_}(_)]_’].(ﬂl'].’[ © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521



Food Supply Chain - Raw Materials

* Primary producers often less aware of food allergen risks
— Not involved in finished product labelling / risk communication
— Don’t receive consumer queries / complaints
— Not familiar with EU allergen labelling lists, especially ex-EU sources

« Commodity crop standards can legally permit other materials
— How much? Of what? Why?

« Co-mingling difficult to avoid in agricultural products
— In the field
— During harvest
— During storage / transport
— During primary processing — cleaning, shelling, chopping, milling

Ex'}Ll(_)I'].(ﬂI'].’[ © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521



Food Supply Chain - Product

* Recipe allergen risk profile / declaration
— Which allergens? From what source?
— Amount present? For what purpose?
— How much protein present from each allergenic derivative?

 Production allergen risk profile / declaration
— Which allergens on site and where?
— In same production area?
— On shared production line or equipment?

— Allergen cross-contamination level
 How much?
« How often?

Eﬁ)(.)]ﬁ](ﬂl’]’[ © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521



Minimising Cross-Contamination

* Presence On Site * Form of Allergenic Derivative
— Peanut shellers also shell tree — Particulates (seeds, pieces,
nuts and seeds clumps, clusters)
— Maize mills also mill — Homogenous powders
wheat/barley — Sticky? Oily?
— Bakeries handle multiple flours, — Dust / airborne

seeds, other inclusions

— OIl processors handle different
ollseeds and grades of
unrefined/refined oll

Eﬁ)(.)]ﬁ]ﬁlﬁ']’[ © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521



Minimising Cross-Contamination

» Avoidance of cross-contamination éﬁ Ll A
— Dedication — site, line, equipment, WIP bins OF - Technology
— Segregation — time (scheduling) and place (separation)

— Air handling Campden BRIQ

— Equipment hygienic design
— Cleaning and sanitation

» Excellent industry guidelines exist

E--‘LI-_}(_)]_-]_@H’[ © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521



Change & Allergen Risk Management

 Dally change management
— Changeover — products, people, equipment
— Impact of maintenance / breakdown
— Impact of cleaning

 Overall business change management
— New product development and trials
— New raw material supply sources
— New lines / equipment
— Rebranding
— New suppliers: transport, storage, artwork, etc.

Eﬁ)(.)]ﬁ]ﬁlﬁ]’[ © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521



Allergen Risk Communication

Avoidance by consumers requires accurate allergen information
— Easily visible and clearly legible

— Avallable before choices made (online, on pack label, on menus,
verbally in restaurants, etc.)

— Comprehensible (simple clear descriptors)
— Consistent (common terminology and approach across industry)
— Accurate vs. levels of food allergen presence / risk &

Ex}'_}(_)]fl(t}lf]’[ © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521



Allergen Status Categories

Allergenic ingredient
declared

‘Free From’ claim No ‘free-from’ claim No ‘free-from’ claim
No allergens declared No allergens declared
No PAL warning PAL warning
Only ‘free-from’ materials Allergenic food derivative is Allergenic food derivative is
used in the product recipe or  not used in the product not used in the product
manufacture recipe or manufacture recipe or manufacture

Manufacturing environment Unintentional allergen cross-  Unintentional allergen cross-

strictly managed so as to contamination unlikely or can contamination assessed as

eliminate risk of allergen be managed to acceptable likely and cannot be

cross-contamination levels managed to acceptable
levels

Implies a higher standard Implies safe to consume Implies should not be

of safety by allergic consumers chosen for consumption

by allergic consumers
Can be consumed by
allergic consumer under
any circumstances

Ex-}_].(_)]_-']ent © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521

Allergenic food derivative is
used in the product recipe
or manufacture

AND

No exemption from labelling

Implies unsafe for
consumption by allergic
consumers



Allergen Status Risk Communication
Where food allergens intentionally present in foodstuffs...

» Labelling declaration mandated for allergenic foods
— Specified allergenic foods and derivatives

— Must label all deliberately added allergenic ingredients, additives, and processing
aids, and any carry-over

BUT...

— Required whether allergenic protein present or not, unless regulatory exemption given

— Required irrespective of amount allergenic derivative present

— Not proportional to the level of allergenic food (protein) present

Eﬁ)(.)]ﬁ]ﬁlﬁ]’[ © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521




Allergen Status Risk Communication
Where food allergens unintentionally present in foodstuffs...

* Risk communication via precautionary advisory labelling (PAL)

— Lack of harmonised approaches amongst national authorities (Voluntary in most countries; Some countries
mandate PAL; Some ban PAL)

— Lack of agreed quantitative action levels produced ‘fail-safe’ approaches, e.g., any potential presence
triggers warning

— Analytical non-detect used as trigger for PAL - but no evidence these levels have clinical relevance
— Use of PAL not consistent and does not reflect level of allergen presence

BUT...

 Active global discussions
— Consistent risk assessment and enforcement approaches
— No PAL without previous risk assessment
— Consistent use of PAL based on reference doses and action levels
— Uniform wording for PAL

E"‘tp(_)l']el']’[ © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521



Allergen Status Risk Communication
Where free-from allergen claims are made

» Strict controls must guarantee absence of specific named allergens

* Risk communication through free-from claims

— Permitted in most countries — provided not misleading VEGf N
— Globally aligned conditions for making gluten-free claims ~ 201== O =010/ L
FRIEE FREN
BUT... \

o MIPKNEGCGNEC
— No agreement on quantitative levels — except for gluten

— Analytical non-detect used as threshold to confirm absence, no evidence that
these levels have clinical relevance

— Inconsistency in supply chain free-from standards

E’ip(_)nent © 2023 Exponent, Inc. | Privileged & Confidential | Z240917081753521




Questions?

Vikan. Remco



~urther information and support

Deb Smith
Global Hygiene Specialist

Vikan, UK/Global

dsmith@vikan.com

Vikan.com

Dr. Joe Baumert
Director, FARRP

University of Nebraska
ibaumert2@unl.edu

farrp.unl.edu

Dr. Rachel Ward

Managing Scientist
Exponent
rward@exonent.com

F¥ponent’

www.exponent.com



https://www.vikan.com/int/services/download-centre
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