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Summary
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» Binary Approach

> Growing expectation of > Cons.ensgs guidance on the
more accurate cross- application of allergen QRA

- judgement on whether contact understanding

allergen is potentially

present or not > Application of allergen

reference doses, and QRA
- lack of industry alignment

But ...
» Inaccurate information

passed along supply chains » Lack of harmonization in

when allergen QRA is
appropriate and how to
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The Project Conduct
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Different types of (Q)RA exist

Public Health QRA

To determine the likelihood and quantity of reactions occurring in an entire
consumer population - The incorporation of data on allergy prevalence and
market penetration into either deterministic or probabilistic QRA.

Probabilistic QRA

For at risk population - The use of dose-distribution information to
compare to probabilistic estimates of exposure, in the case of
cross-contact may incorporate data on frequency of UAP.

Deterministic (Q)RA

For at risk population - The use of point estimate of risk (eg
ED/RfD) to compare to higher-bound estimates of exposure.

Screening RA

Used as a part of a process to either discount the potential for
safety concern, or identify when further refinement needed.
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QRA isn't always
necessary/appropriate or feasible

Is the risk to Are the
Unintended Is the cause characteristics Does the Type of QRA

Is
refinement
needed and

possible ?

consumers
Allergen of the UAP beyond of data support and its

Presence understood ? doubt ? contamination QRA? conduct
known ?

Likelihood that Root cause Is QRA UAP Is QRA feasible ? QRA type, eg Risk to Sensitivity
UAP has/will understanding necessary ? distribution & form, Particle, consumers. analysis.
happen ? concentration, Backwards, Proposed risk Identified gaps,

frequency data generatio

management
action
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The Project Conduct: Participants
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The Project Conduct
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The Project Conduct

WG 1: Supply Chain

- Up-steam communication with
your supplier

- Establishing transparent flow of
information
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The Project Conduct
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The Project Conduct
WG 3: Incidents

- Unanticipated
- Errors outside of normal GMP or
change management
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The Project Conduct

Product
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The Project Output

ILS| Europe
Report Series

N[\ Guidance: Applying

Allergen Quantitative
Risk Assessment within
Food Operations

Sciences Institute

Introduction
o The place of QRA in allergen management

Communication Across the Supply Chain
o Global regulatory aspects

o Information requirements

o How to obtain the required information

Management of Operations

o QRA within allergen control programs
o Guide on QRA within site cross-contact
o Cleaning

Management of Incidents
o Guidance on incident assessment

Core Concepts

o UAP Scenarios an characteristics
o Amount of UAP in food

o Guidance on Food intake

o Basic calculations

Annexes

By

<
Munich
GERMANY&6 May



The Project Output

Introduction & quantitative risk assessment

Core concepts
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The Project Output

Introduction & quantitative risk assessment

Core concepts
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The Project Output: Core Concepts

Characteristics of UAP

Chance of
Occurrence

Root Cause
Analysis

@) ILS!

Europe

UAP
frequency

UAP
Distribution

UAP
Concentration
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The Project Output: Core Concepts
Example of how cross-contamination is characterized

UAP Distribution

Amorphous Particulate

Homogeneous UAP does not have a discrete UAP has a discrete structure, those discrete
structure, and is uniformly distributed structures are uniformly distributed within the
within the sensitive product. sensitive product at a parficular density per

unit volume.

Heterogeneous UAP does not have a discrete UAP has a discrete structure, those discrete
structure, but is clumped in one or structures are not uniformly distributed within
more regions of the sensitive product. the sensitive product.

Form & Distribution: Description
quality of evidence
High uncertainty There is insufficient information to describe the form and/or distribution

of UAP in the sensitive product.

Med uncertainty The form and/or distribution of UAP in the sensitive product can be
inferred based on knowledge of materials and process, but has not
been confirmed.

Acceptable uncertainty The form and/or distribution of UAP in the sensitive product has been
confirmed (observation and/or measurement).



The Project Output: Core Concepts
The influence of UAP Characteristics on the calculation method

Form of UAP
l l Input:
e Cause of UAP;
Amorphous Particulate e UAP characteristics
(form, distribution,
i l - quantity)
e Analytical data
Many particles e Carry-over estimate
Is UAP homogeneously vp K yl dee of
distributed th h h PP ol homogeneously ¢ Knowledge o
e i
istributed throughout the any distributed particles distributed in food? production process
whole food . . .
limited sporadic particles?

|
Sporadic particles
v

Heterogeneous: Homogeneous:
Is it possible to calculate Is it possible to calculate Is it possible to calculate
— UAP protein concentration ,— UAP protein concentration ————— o UAP protein amount per
for the area of food os that is representative of no no particle (mg)?
affected (mg/kg)? the whole food (mg/kg)?
|
yes no
QRA not possible. yes

Qualitative only.

\ 4

Calculate the amount of allergenic
Compare calculated UAP . . .
; A Calculate exposure protein per particle, taking into
» protein concentration to G e ol i
: & compare to RfD account its distribution in food, and
calculated action level "
9 the number of particles consumed

Europe




The Project Output: Core Concepts
Estimating consumption

ILSI

Europe

©,

How

is food packaged?

!

Defined individual portion
non re-sealable
single-serve pack

|

Individual portions
retailed in multi-pack?

|
o
v

Use individual pack
weight

(#) from relevant

Consumption database

}

Bulk form
re-sealable pack;
family meal kit

l

Is per eating occasion
——vyes—+» data”on 75" percentile
consumption available?

no

\4

Is per eating occasion
data® on 50" percentile
consumption available?

no

v

Is there good
knowledge on the
traditional use of food?

no

v

Is accurate daily intake
data” available and
suitable?

no

v

Use multiple of the
portion size (e.g. x3)

Use per eating occasion
yes— data for 75th percentile
consumption

Use per eating occasion
——yes—= data for 50th percentile
or mean consumption

Use reasonable worst
yes—= case traditional use of
food

Use acute daily intake
data

yes—»

S

<
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The Project Output: Core Concepts
Sampling & analysis

Test Plan to meet the Purpose of testing

Identifying the need ]-—“_' N
for test data based pupose
ontheneedsofthe | y
Risk Assessment - v/
y
v Type of test

ILSI

Europe

©,

Approach to
sampling N
N Interpretation of test
\ | datawithin the
e /| contextof the Risk
y Assessment
y
Test method {
Performance
criteria &
Reporting

2

Munich
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The Project Output: Core Concepts

Sampling & analysis

©,

Analytical data needed to support
an allergen risk assessment?

Y

Sampling & analysis

not appropriate J‘

Sample Plan inputs:
e Determine appropriate analytical methods, incl. dialogue with lab oratories to align requirements

J\
v v |
Upstream samples In-House samples Downstream samples
(e.g. supplied ingredient) (foodstuffs, equipment swabs, wash water) (e.g. finished products)
| | |
v

Is the available material
representative?

v

e (Can the analytical method detect/quantify the allergen in proposed samples with sufficient sensitivity?
e Consider whether it is appropriate to composite samples

Sample Plan:

e Location of sampling and sampling method
e Number of samples possible and required
e Size of samples, packaging, labelling, storage and transport

Analytical Plan:

e Confirm sample preparation and method including sample amount tested, number of desired repeats,

retention and storage
e Confirm method sensitivity, measurement uncertainty an reporting units
e Inform laboratory of sample dispatch date and required turnaround

refinement

ILSI

Europe

}

Analysis Execution

.................... ———————»| Input to risk assessment

& Results

Section 1
Scenario for
sampling

& Analysis

Section 2
Core inputs

Section 3
Planning

Section 4
Results



The Project Output: Core Concepts

Sampling

Particularly if allergen
presence may be
intermittent

Sample size is also
important

Supporting Regular frequency of Homogeneous distribution of | Sufficient or abundant material available to
conditions to be allergen presence allergens sample from
considered Low availability of material Limited time & resource
samples available Urgent and more resources made available
Homogeneous distribution of | Sufficient or abundant
allergens material available to sample
Limited time & resource from
available Urgent and more resources
made available
Level of LOW MEDIUM HIGH
concern ’ o 5 - oz . oce . .
Routine verification of Routine verification of Quantification needed for risk assessment,
ingredients without claim | ingredients without claim | claim validation or incident
Number of
Samples A single or small number | Two up to six samples. Allergen presence is regular and
recommended | of samples

homogeneous: take at least six samples
or two from every batch (risk based for
claim validation).

Allergen presence is NOT regular and/or
NOT homogeneous:

(i) consider the size of the batch and take
“IN" [or NA(1/3)] samples, where N is the
number of units available; or (i) consider
incremental sampling (see main text).
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Introduction & quantitative risk assessment

Core concepts
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The Project Output: Communication across the supply chain

Prioritization of ingredients

Geographic complexity

Ingredient / supplier
complexity

Supplier technical capability

Low: Ingredients are being
purchased from the same
regulatory territory as the final
product sales territory

Low: Homogeneous cross-contact
risk

1. Low complexity environment

2. High complexity environment

High: Company with dedicated
people and verified systems for
allergen management

High: Ingredients come from a
regulatory territory other than the
final product sales territory

High: Heterogeneous cross-
contact risk

1. Low complexity environment
2. High complexity environment

Low: Company with few to no
people or systems dedicated to
allergen management

Given your use of the ingredient, how likely is it that a cross-contact will present health risk at market ?

Role for "backwards’ QRA.

ILSI

Europe

-

<
Munich

GERMANY4-6 M

2022
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The Project Output: Communication across the supply chain

Example supplier questionnaire

1. Allergen Recipe/ product formula = present Cross contamination = possibly present
information (added ingredients, additives, carners, processing aids etc. derived (unintentional presence due to production on the same equipment, used utensils, personnel,
Regulation (EU) No from an allergenic source) airborne contact or by other means).
1169/2011 Annex Il Used as Type of ingredient Com- Protein content| Exempt Used |Cross- contact | Type of ingredient(s) which | Type of contamination
Including products thereof  lingredient? E.g. peanut oil, soy position  |from allergenic | from on possible? could cause cross contact. Homogeneous: powder, liquid of paste.
lecithin, wheat starch, source (%) ' | allergen same E.g. peanut oil, soy lecithin, | Inhomogeneous: particles. Provide detailed
celery seed labelling? ? | line? wheat starch information of the contamination*
YES | NO %o % YES | YES | NO Homogeneous Particle
Cereals containing gluten
Wheat O O O O O a O O
Rye a O O ] O a O O
Barley a O O O O a ) O
Qats O O O ] O a O a
[T — — — — — — — —

@ LS

Europe from Allergenen Consultancy B.V.




The Project Output: Communication across the supply chain

Supplier questionnaires and level of risk can be integrated with the other tools
in your supplier-management arsenal

risk
4%

' Specification @
& audit

g (A traceability

Testing

validation g:_] verification
S
@ I LS I Muﬁch
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The Project Output

Introduction & quantitative risk assessment

Core concepts
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The Project Output: Management of Operations

Step1

Hazard Identification

Step 2

Chance of
Occurrence

Step 3
Hazard
characterization &
Conftrols

Step 4

Validation of
Conftrols

Implement

Risk Management

Map the process
and identify sources
and points of
potential x-contact

ILSI

Europe

Identify the chance that
x-contact may occur

Identify the characteristics
of x-confact

Apply validation
procedures

For points of x-contact

that have an ‘unknown’

chance of occurrence,
gather more
information

For x-contact scenarios,
identify appropriate
controls. Including identify
controls that may not fully,
mitigate x-contact

|dentify controls subject
to validation that
potentially are not

adequate at preventin

x-contact

For x-contact points
that have a ‘low’
chance of occurrence

stop. In the case of
‘high’ go to Step 3

For x-contact scenarios
where the available control
may not fully mitigate,
identify opportunities fo
improve confrol.

Apply QRA if itis possible

For a control that cannot
fully mitigate x-contact
scenario, consider if QRA
is possible (eg carry-over
calculation)

For control measures
that require validation,
proceed to Step 4.

Based on Step 3 and 4,
proceed with
knowledge on whether
x-confact is fully
mitigated or not.

Update & implement
allergen management
plan, including labeling

where appropriate.

b

y
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The Project Output:

Management of Operations
Process mapping

©,

ILSI

Europe

Ravioli Filling

Flour Water

Salt Yeast

Bread improvers
/additives

Liquid Egg

Packaging Material

v

1. Recieving

v

v

v

2. Frozen storage

3. Non-refrigerated
storage

4, Refrigerated

!

5. weighing/mixing/

kneading/forming

|

6. Shapping/cutting

'

h 4

10.Packaging

i

R

7. Filling ravioli

8. Pasteurization

9. Cooling

Equipment in
contact with egg




The Project Output: Management of Operations

Change OVEI' (" Al. Select the worst- R /A2 Carrv out a R (" A3.Take a sample from h (" A4. Clean the N
case combination of ) Y this production run as machinery and
. production run of that . .
food matrix and roduct the positive control equipment per allergen
\_allergen y, L p Y, \_sample J \_cleaning procedures /
v
s ™ s ™ :’A? Test les f Y
A5. VISUAL check of ‘ AB. Swab and take samples ‘ ‘ allér Eesn Sar:;i:cse?.lrsin
) > of points identified as hard > e s
clean appropriate test
to reach /clean
. y " Yy \ methods J
(" AB. For CIP systems, h
.| samples of final rinse
“| water can be taken for
\_testing Y,
\
B3. Samples may be B4. Test samples for
B1. Select a product B2. Carry out a 1 taken from the first allergen presence
that does not contain production run of ?| produced products off P using the method that
the allergen that product J the cleaned has been validated as
equipment ) effective

/ B3. Where CIP is N
used, samples from

.| thestart, middle and |
r\() I L S I “] end of the following
) production run should h
J \_be taken J :

Europe
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Introduction & quantitative risk assessment
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Core concepts
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The Project Output: management of Incidents

Type of Incident

Commodity level > Ingredient level > Semi-Finished Ieve>

Finished Prod level >

[ Wrong ingredient or packaging supplied (ingredient — label mismatch)

)

[ Wrong ingredient or packaging used (product - label mismatch)

] -

Fraud leading to incorrect labelling

1

Error or unaccounted sources of cross-contamination in primary production or
first steps of processing

[ Error or unaccounted sources of cross-contamination in distribution or storage ]
[ Unexpected revised PAL from supplier ]
[ Error in allergen management planning ]
[ Error in allergen management plan execution — segregation, sanitation or scheduling

@ LS

Europe

[

Post-market information

Canresultin
incorrect
ingredient
label or PAL

Canresultin
incorrect PAL

Can be linked to
any of the above

>

Munich



The Project Output: management of Incidents

UPSTREAM

* New information
supplied on cross-
contact

* Ingredient / label mis-

match

* Suspicion that

IN-HOUSE

* X-contamination at site DOWNSTREAM

Packaging or Ingredient

use error * Customer complaint

* Consumer complaint
* Other, eg analytical
data from third party

ingredient is
contaminated after it
has been used

@ LS

Europe

S
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The Project Output:
management of Incidents

Upstream Incident In-House Incident Downstream incident
e New information on cross-contact e Cross-contact at site e Customer complaint Type of Incident
e Ingredient/label mismatch from e Packaging or ingredient use error e Consumer complaint
supplier e Suspicion of ingredient contamination e Other, e.g. analytical data

Section 1
Immediate
action
No identified safety issue.
Check regulatory compliance.
i
Low, unknown
Cross-contamination Packaging or ingredient errors
Low, unknown Medium
! High
o Data Capture: Product consumption per eating occasion, ‘ Section 2
Consider sampling & analysis, Tier of refinement, Data & Uncertainty Data Capture
s Assessment decision o Section 3
g QRA Conduct <— s e. : dECISIO. —> Qualitative Assessment -
2 QRA appropriate, possible? Assessment
<
| l Rapid output_|
™" "when risk is clear
v
Section 4
Outcome: Risk & Uncertainty; Follow-up: Opportunity for refinement;
y S . . R . Assessment
Proposed risk mitigation; Regulatory considerations Root cause analysis: for appropriate controls & lessons learnt out
utcome




The Project Output:
management of Incidents

Upstream Incident In-House Incident Downstream incident
e New information on cross-contact e Cross-contact at site e Customer complaint Type of Incident
e Ingredient/label mismatch from e Packaging or ingredient use error e Consumer complaint
supplier e Suspicion of ingredient contamination e Other, e.g. analytical data

| . — !

Identify: Implicated foodstuffs,

[ ) ) Section 1
Identify impacted food Allergen(s) potentially in scope, Immediate
Other similar incidents, X
. 4 | Obtain: customer samples and retain action
No identified safety issue. o Does labelling provide
Check regulatory compliance. 4 incident protection?
A
Low, unknown no
e |
Gather data as required Cross-contamination Packaging or ingredient errors
to confirm chance of occurrence J'
v
.. i Track & Trace: Identify batches and locations,
Low, unknown— © Chance of occurrence of cross-contact (is it real)? 7Mef:||um X . a. SIS . .d LAY
High block until risk management decision complete
] Data Capture: Product consumption per eating occasion, Section 2
Consider sampling & analysis, Tier of refinement, Data & Uncertainty Data Capture
% Assessment decision . Section 3
R . . —>

§ QRA Conduct QRA appropriate, possible? Qualitative Assessment _Assessment
£

] l Rapid output_|
| ] when risk is clear
Outcome: Risk & Uncertainty; Follow-up: Opportunity for refinement; section 4
) Lo VB ) —> -up: Lpp vy § Assessment
y Proposed risk mitigation; Regulatory considerations Root cause analysis: for appropriate controls & lessons learnt

Outcome
Europe




The Project Output:

management of Incidents

Chance of occurrence of contamination (is it real) ?

Chance of Occurrence

Description

Recommended Action

High It is more likely than not that UAP has occurred: Proceed with the assessment (next step Track &
N Trace).
The factors that cause contamination are known, and there
is acceptable uncertainty that those factors have happened.
Medium It is possible that UAP has occurred, but also likely it has Gather data to decrease uncertainty on whether

not:

The factors that may cause contamination are known, and
there is significant uncertainty on whether those factors
have happened.

the incident has occurred.
or

If due to level of concern or time constraints
proceed with the assessment, when/ if data
becomes available repeat assessment of chance of
occurrence.

Low or unknown

There is circumstantial evidence only that UAP has occurred:

Whether the contamination occurs or not cannot be
estimated with acceptable level of certainty.

Gather data to decrease uncertainty before
progressing with an assessment.




The Project Output:
management of Incidents

Upstream Incident In-House Incident Downstream incident
e New information on cross-contact e Cross-contact at site e Customer complaint Type of Incident
e Ingredient/label mismatch from e Packaging or ingredient use error e Consumer complaint
supplier e Suspicion of ingredient contamination e Other, e.g. analytical data

Section 1
Immediate
action
No identified safety issue.
Check regulatory compliance.
i
Low, unknown
Cross-contamination Packaging or ingredient errors
Low, unknown Mef:lium
High
Data Capture: Product consumption per eating occasion, ‘ Section 2
Consider sampling & analysis, Tier of refinement, Data & Uncertainty Data Capture
4
H Assessment decision Section 3
g RA Conduct —<¢—— . . —> ualitative Assessment -
§ Q QRA appropriate, possible? d Assessment
£
| l Rapid output_|
" when risk is clear
v
: : ’ ) Section 4
Outcome: Risk & Uncertainty; Follow-up: Opportunity for refinement;
. R . . R . Assessment
Proposed risk mitigation; Regulatory considerations Root cause analysis: for appropriate controls & lessons learnt out
utcome




The Project Output:
management of Incidents

v

Data Capture: Product consumption per eating occasion,
Consider sampling & analysis, Tier of refinement, Data & Uncertainty

T

_ Tier2 Tier 3 Tier 4
Tier1 _ First Data Data
e e . indication . X
First indication of potential S available on available on
incident your your supply consumer
SplvChall chain roduct
affected P

@) LS| 2
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The Project Output: management of Incidents

v
B Data Capture: Product consumption per eating occasion,
Consider sampling & analysis, Tier of refi Data & Uncertainty
|
Data & Uncertainty
Characteristics Uncertainty Data & Notes
A O Amorphous 10 High
Form Of_ . O Particulate 2 O Medium
contamination O Unknown 30 Acceptable Note: If ‘unknown’, assessment should be based on
(uncertainty is always ‘high’) both amorphous and particulate, until refined
information is available.
B O Homogeneous 10 High
D'S"'b'-‘_“c’“_ of | O Heterogeneous 2 O Medium
contamination O Unknown 30 Acceptable Note: If ‘unknown’, assessment should be based on
(uncertainty is always ‘high’) both hetero” and homogeneous, until refined
information is availabl
C O Isolated 10 High
Frequency of | O |ntermittent 20 Medium
contamination ['m Regular 30 Acceptable
O K Note: If ‘'unknown’, assessment should assume
unknown contamination is ‘regular’.
(uncertainty is always ‘high’)
D 1 [0 Estimate — not analytical Provide data:
Quantity of 2 O Analytical, point data I o
Contamination . . Note: If ‘unknown’, assessment can only be
30 Ana.lvtlcal,' data range. or ur'.lderstar.'ldlng qualitative. More information is needed before QRA
of quantity available in case of mis-labeling or can be performed.
wrong ingredient used.
10 Unknown
Overall data uncertainty (sum of A-D) 4-7 (] High Notes 5

A 8-10 O Medium
) | L S I >10 OJ Acceptable €
U_/ Munich
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The Project Output: management of Incidents

L

Assessment decision
CQRA appropriate, possible?

Tier of Overall Data Uncertainty

Refinement | High Medium Acceptable

1* Uncertainty too large, Uncertainty too large, Uncertainty too large,
more data required more data required more data required

2* Uncertainty too large, Qualitative assessment Qualitative or
more data required only Quantitative assessment

3 Qualitative or Quantitative assessment | Quantitative assessment
Quantitative
assessment

4 Quantitative Quantitative assessment | Quantitative assessment
assessment

*A ‘reverse’ QRA may be useful fo understand the amount of UAP that would present concern, to enable
evaluation of whether that amount is feasible given the UAP scenairio.
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The Project Output: i

Outcome: Risk & Uncertainty;

m a N age m en t Of I n C] de N tS Proposed risk mitigation; Regulatory considerations
Key Output Evidence
Risk Assessment Outcome There is a risk to allergic consumers O
Risk within agreed limits of acceptability O
Not currently possible to determine [l

Proposed risk mitigation (in case

of risk to allergic consumers)
Need to contact external

agencies
Method of assessment Qualitative O
Quantitative (QRA) O
Not currently possible to assess O
| Regulatory implications Prod B Quality of Evidence Framework score
- il it Tier of refinement Tier 1 - theoretical O 1
Describe aspects of product Tier 2 — informed O 2
presentation that may modify Tier 3 — data-driven O 3
the risk Tier 4 — verified O 4
Chance that contamination is High or known to have happened O 3
occurring Medium O 2
Low or unknown O 1
Overall data uncertainty High uncertainty O 1
Medium uncertainty O 2
Acceptable uncertainty O 3
Quality of Evidence 9 - 10 : high quality evidence O 5
) 6 — 8 : medium quality evidence O c’
5 and below : low quality evidence O M un'
=~ Europe




The Project Output

ILS| Europe
Report Series

N[\ Guidance: Applying

Allergen Quantitative
Risk Assessment within
Food Operations

Sciences Institute

Introduction
o The place of QRA in allergen management

Communication Across the Supply Chain
o Global regulatory aspects

o Information requirements

o How to obtain the required information

Management of Operations

o QRA within allergen control programs
o Guide on QRA within site cross-contact
o Cleaning

Management of Incidents
o Guidance on incident assessment

Core Concepts

o UAP Scenarios an characteristics
o Amount of UAP in food

o Guidance on Food intake

o Basic calculations

Annexes
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Key points

> Improving PAL requires implementation of allergen QRA
but ...
» The benefit to consumers of allergen QRA will only come if there is consistent application

» There is a growing expectation that allergen QRA will be applied

but ...

> Application is only relevant in specific situations to support established practices
> Misapplication will mislead

Bonus:
> QRA cannot be implemented without an improved understanding of cross-contamination
within supply chains

So:
> A wide stakeholder group has developed consensus guidance

@ LS
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Next steps

» Launch webinar for the Guidance document
> Release of training sessions

» Collection of further inputs, learnings and periodic update of the
guidance

@ ILSI ok
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Summary

@sterday \ ﬁ oday \ G)morrow \

» Binary Approach

> Growing expectation of > Cons.ensgs guidance on the
more accurate cross- application of allergen QRA

- judgement on whether contact understanding

allergen is potentially

present or not > Application of allergen

reference doses, and QRA
- lack of industry alignment

But ...
» Inaccurate information

passed along supply chains » Lack of harmonization in

when allergen QRA is
appropriate and how to

\precautionaw Labelling / \perform / \ /
@ LS :

Europe Munich
P S 20

» Proliferation of Inaccurate




www.ilsi.eu
www.foodprotection.org

Thank you for your
attention
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