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ABSTRACT

Background: Precautionary Allergen (“may contain”) Labelling (PAL) is used by industry to
communicate potential risk to food-allergic individuals posed by unintended allergen presence
(UAP). In 2014, the World Allergy Organization (WAO) highlighted that PAL use was increasing,
but often applied inconsistently and without regulation — which reduces its usefulness to con-
sumers with food allergy and those purchasing food for them. WAO proposed the need for a
regulated, international framework to underpin application of PAL. In 2019, the World Health
Organization (WHO) and the Food and Agriculture Organization (FAO) of the United Nations
convened an expert consultation to address the issue of PAL, the outputs of which are now being
considered by the Codex Committee on Food Labelling (CCFL).

Objectives: To summarise the latest data to inform the application of PAL in a more systematic
way, for implementation into global food standards.

Methods: A non-systematic review of issues surrounding precautionary labelling and food al-
lergens in pre-packaged products.

Results: Approximately, 100 countries around the world have legislation on the declaration of
allergenic ingredients. Just a few have legislation on UAP. Given the risks that UAP entails, non-
regulated PAL creates inconvenience in real life due to its unequal, difficult interpretation by pa-
tients. The attempts made so far to rationalize PAL present lights and shadows.

Conclusions: At a time when CCFL is considering the results of the FAO/WHO Expert Consul-
tation 2020–2023, we summarise the prospects to develop an effective and homogeneous
legislation at a global level, and the areas of uncertainty that might hinder international agreement
on a regulated framework for PAL of food allergens.
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INTRODUCTION

Ten years ago, the World Allergy Organization
(WAO) published a proposal to establish an inter-
national framework for the use of Precautionary
Allergen (“may contain”) Labelling (PAL) to commu-
nicate unintended allergen presence (UAP) in foods
(usually, but not limited to prepacked foods).1At the
time, it was already clear that PAL usewas increasing
but often applied inconsistently and without
regulation, which reduced its usefulness to
consumers with food allergy and those purchasing
food for them.2

In 2019, the World Health Organization (WHO)
and the Food and Agriculture Organization (FAO)
of the United Nations convened an expert
consultation to address the issue,3 the outputs of
which are now being considered by the Codex
Committee on Food Labelling (CCFL) for
ox 1. Glossary of relevant terms

Unintended Allergen Presence (UAP)
Unintended allergen presence refers to the presen
added, and therefore not listed as an ingredient.

Precautionary Allergen Labelling (PAL)
These are precautionary statements used to inform
particularly prepacked foods. The wording used o
“may contain”, “may contain traces of X00, or “packe
contrast to consumer perceptions, the wording us
potential for reaction.

Cross- Contact
Cross-contamination is the unintended transfer of fo
due to the use of shared equipment or facilities in
contactinclude: handling of raw materials, storage
shared equipment, packaging and through person

Risk Assessment (RA)
Risk assessment is the process of identifying and ev
UAP in food products. Ideally, RA should be stand
need for PAL.
implementation into global food standards. We
summarise here the latest data to inform PAL and
review the FAO/WHO Expert Consultation
recommendations. We also identify areas of
uncertainty which might hinder international
agreement on a regulated framework for
precautionary labelling of food allergens. A
definition of key terms and concepts used
throughout the paper appears in Box 1.
FOOD ALLERGY – THE PATIENT
EXPERIENCE

The gold-standard for establishing the preva-
lence of food allergy is a longitudinal population-
based study in a defined birth cohort, evaluating
the presence of FA through double-blind, pla-
cebo-controlled oral food challenges (OFC).
However, there are considerable challenges and
ce of allergens in foods that are not intentionally

consumers about potential UAP in foods,
n PAL statements can vary widely, and include:
d in an environment where X may be present”. In
ed does not reflect the risk of UAP and thus

od allergen into a food product, often occurring
the supply chain. Potential sources of cross
, transport, processing aids, re-work, cleaning,
nel.

aluating the possibility and predicted amount of
ardised and regulated when used to inform the
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costs involved. Thus, many studies use surrogate
measures of clinical reactivity (rather than OFC),
such as the presence of IgE-antibody to a food
allergen with or without a recent clinical history
suggestive of reaction. The use of surrogate mea-
sures can overestimate prevalence by over ten-
fold.4 In children, FA prevalence has been
estimated to be between 0.1% and 9.3% with
large geographical variations, which suggests a
larger disease burden in the developed world.5

The prevalence of food allergies has been
reported at 1.5% in Hong Kong, 0.87% in Russia,
0.21% in mainland China, and 0.14% in rural
India.6 Data are more limited for adults. A
population-based survey of US adults estimated a
prevalence for FA of 10.8%, of which around half
were adult-onset.7 In the United Kingdom, FA
prevalence in adults has been estimated to be
between 1.0 and 1.8% (population-based cohort
of w7 million individuals)8 and 5.7% for IgE-
mediated FA in a community survey, some of
whom underwent confirmatory OFC.9

In terms of the most common triggers for food-
induced allergic reactions, a systematic review
recently evaluated the most common foods
causing anaphylaxis presenting to Emergency
Fig. 1 Predominant causes of food anaphylaxis globally. Reproduced w
Departments globally (Fig. 1).10 As reported by
the authors, the most common triggers generally
corresponded to stated “priority” allergens for
any given region (see Section 2).

Living with FA, or being a caregiver for an
affected individual, has a major impact on social-
isation and household finances. Food allergies
impact several domains in quality-of-life, including
attendance at daycare/school/college; social in-
teractions, including birthday parties; family re-
lationships; finances; shopping for safe foods;
eating out and travelling; and mental health.11 This
results in a decreased quality-of-life, primarily
driven by the impact on social interactions and
dietary diversity.12 Children/young people and
adults report increased stress and anxiety relating
to fear over accidental reactions (which can
exacerbate social isolation); concern about one’s
confidence and ability to deal with reactions (self-
efficacy); adverse influence on interpersonal and
social relationships; restrictions on career
options; and fears for the future. Food-allergic
consumers move between balanced vigilance
and appropriate dietary avoidance (which pro-
motes effective coping strategies) and periods of
hypo/hypervigilance, putting physical health or
ith permission from Baseggio Conrado et al.10



Mandatory allergen declaration when present as an ingredient Precautionary allergen labelling

Wheat
Other gluten-
containing
cereals

Egg Milk Peanut
Tree
nuts

Soy Fish Crustacean Mollusca Celery Mustard Sesame Lupin
Sulphur
dioxide

Other
Use

regulated?
Details over
PAL use

Codex U U U U U U U U U not currently

Argentina U U U U U U U U U U Ua YES PAL prohibited, but
“contains .” permitted
as an alternative if UAP
risk can be justified

Australia/New
Zealand

U U U U U U U U U U U U U Guidance available

Brazil U U U U U U U U U U Ua

Canada U U U U U U U U U U U U U Guidance available.
PAL must not be
misleading

CARICOMf U U U U U U U U U U

Central Americag U U U U U U U U U U Costa Rica, Chile,
Mexico and Venezuela
have legislation
regarding UAP.

Chile U U U U U U U U U U

China U U U U U U U U U Legislation currently
being drafted

European Union
(EU)h

U U U U U U U U U U U U U U U Guidance available
in some member
states, sometimes
based on thresholds.e

Gulf statesi U U U U U Walnut U U U Clams U U U U U

India U U U U U U U U U U

Japan U U U U U b b b Ub b Ub YES UAP >10 ppm
must be declared
as ingredient

Malaysia U U U U U U U U U

Mexico U U U U U U U U U U

Singapore U U U U U U U U U U

South Africa U U U U U U U U U U YES Manufacturers
must declare PAL
is needed, but this
is not guided by
a threshold.
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South Korea U U U U U U Uc Uc Uc Official guidance
available

Switzerland U U U U U U U U U U U U U U U YES PAL can only be
use for non-
ingredients
>100 ppm for
gluten or >1000 ppm
for other allergens

Thailand U U U U U U U U

UK U U U U U U U U Official guidance

USA U U U U Ud U U

Table 1. Legislation with respect to mandatory disclosure of allergens in prep
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and it is likely that in the future, oats will be
considered separately from gluten-containing ce-
reals. Soy and peanut will be considered as sepa-
rate allergens, and tree nuts will need to be
specified by name.

Currently, almost 100 countries have legislation
requiring mandatory declaration when an allergen
is intentionally present as an ingredient. The Codex
standards have been adopted by most countries,
either by reference to Codex itself or its inclusion
in local legislation (see Table 1). Many countries
have modified the list of “priority” allergens to
meet local needs.

In Europe, most countries are aligned with
legislation from the European Union (EU), which
mandates the declaration of 14 allergens (the
Codex-8, with peanut and soya named separately,
plus celery, mustard, sesame, lupine, molluscs).18

The most recent relevant legislation is EU
Regulation 1169/2011,18 commonly known as
Food Information to Consumers (FIC), which
requires mandatory declaration for these 14
allergens for both prepacked and non-prepacked
foods (including those sold by catering outlets
such as restaurants). FIC also stipulates how in-
gredients should be listed in terms of font size on
labels. “Contains” statements are prohibited;
instead, allergens must be declared within the in-
gredients list, and emphasised (e.g. in bold print).
Specific disclosure of individual gluten-containing
cereals and tree nuts is required.

Japan, which was the first country to regulate
both intentional and unintended allergen pres-
ence (UAP), uses a localised list of allergens,
divided into those for which disclosure is manda-
tory (wheat, buckwheat, egg, milk, peanut, shrimp,
crab and walnut) and allergens where disclosure is
recommended but not required (almond, abalone,
squid, salmon roe, oranges, cashew, kiwifruit, beef,
sesame, salmon, mackerel, soybean, chicken, ba-
nana, pork, macadamia nut, peach, yam, apple
and gelatin).19 A similar approach has been
adopted in South Korea, although the list of
allergens is different.20 The US has implemented
mandatory allergen declaration through the Food
Allergen Labelling and Consumer Protection Act
2004 (FALCPA).21 FALCPA includes the same
allergens as Codex, with the notable exception
that wheat is the only named cereal (other
gluten-containing grains are not included). Sub-
sequently, the 2021 Food Allergy Safety, Treat-
ment, Education, and Research (FASTER) Act
amended FALCPA to add sesame as an allergen.22

For tree nuts, the specific nut must be declared; for
crustacea and fish, the species must be
declared.23 “Gluten-free” is a voluntary claim; if
used on a food label, gluten must not exceed
20 parts per million (ppm). Priority allergens in
Canada include the Codex-8, but also molluscs
and mustard. In both US and Canada, priority al-
lergens must be declared in the ingredients list, or
optionally using a separate “Contains” statement
for priority allergens23,24 — something prohibited
in the European Union.18 A “contains statement”
is mandatory for priority allergens in Australia
and New Zealand.25
PRECAUTIONARY ALLERGEN LABELLING

Food production has become increasingly com-
plex, involving multiple supply chains across many
countries to try and drive efficiencies and lower
costs to the consumer. Despite adherence to “Good
Manufacturing Practices” (GMP), allergens may be
present because of unintentional cross-contact
(also referred to as cross-contamination) between
foods either during harvesting, storage, transport or
processing (Fig. 2). The Codex standard is widely
interpreted as being applicable only to
intentionally-added components – and not to aller-
gens that may inadvertently be added during the
supply chain or production (ie, UAP). In many
countries, this distinction is made explicit. For
example, in Australia/New Zealand, the European
Union and United Kingdom, local regulations make
it explicit that labelling applies only to allergens (or
their derivatives) present as a result of intentional
use as an ingredient, and not due to UAP.

Many food businesses mitigate against the risk
of UAP using PAL, although this does not replace
the need for compliance with GMP and risk man-
agement protocols such as Hazard Analysis Critical
Control Point (HACCP). PAL emerged in the 1980s
as a risk-communication measure to allow food
businesses to provide information to allergic con-
sumers that a product might pose risk to them (ie,
trigger an allergic reaction) due to allergen cross-
contact or cross-contamination, because of pro-
duction on shared equipment or allergens being

https://doi.org/10.1016/j.waojou.2024.100972


Fig. 2 Potential sources of UAP due to cross-contact (reproduced
with permission)1.
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present within the same facility. Examples of PAL
statements are shown in Fig. 3.26

In almost all countries, PAL statements are not
regulated or standardised,26,27 although guidance
in some countries (United States, Canada,
European Union, and United Kingdom) states
that PAL cannot be misleading. This has resulted
in very inconsistent application by food
businesses, with consumers often unaware of the
reason why a PAL is present (or absent), and
whether a risk assessment has been conducted.
(Fig. 4). Consumers frequently perceive that PAL
are used by manufacturers as a “safety net” to
convey an unspecified risk of possible cross
contact, rather than actual risk.2

In 2014, WAO published a summary of the in-
consistencies in PAL application, and the
Fig. 3 Examples of precautionary allergen labels found on prepacked
legislative “grey zone” that exists.1 A few countries
stipulate rules over the use of PAL (see Table 1),
although these rules are not always consistent
nor helpful in communicating actual risk to
consumers. In the European Union, PAL are not
regulated; however, the Czech Republic has
instituted legislation relating to UAP since 2018,
while other member states (eg, Belgium, the
Netherlands) have instituted local guidelines and
intent-to-legislate notices to establish “action
levels” for PAL – although there have been signifi-
cant variations in the action levels proposed,27

something which increases the potential for
inconsistent application of PAL. Further confusion
arises from the different regulatory approaches to
the use of “Contains .” statements for declaring
intentionally-added ingredients that are allergens
(voluntary in some countries such as the United
States and Canada, mandatory in others eg,
Australia, prohibited in the European Union).

PAL is now used for the majority of supermarket
products in Australia (65%, 2011),28 Canada (72%,
2021;29 67%, 202230), United Kingdom (55%,
2014),31 Latin America (33–63%, 2020),32 and a
large percentage in the United States (17% across
all food categories, >50% for candy and cookies,
2009).33 The latter is almost certainly an
underestimate, reflecting the frequent use of
“minor ingredient labelling” in the United States, a
practice now appearing in other countries too. This
scenario occurs when manufacturers declare an
unintended allergen as an actual ingredient
(appearing as 1 of the last 3 ingredients on the
label), perhaps to serve as a stronger deterrent
foods. Reproduced with permission26.
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than PAL.34 However, this practice has seen a
resurgence with the intentional addition of small
amounts of sesame to food products by
manufacturers to circumvent the need to risk-
assess and manage potential UAP due to sesame
— something now required in the United States due
to sesame being added as a priority allergy in the
FASTER Act.35

The high proportion of products with PAL in-
creases the perception that PAL are applied indis-
criminately.2,26 The use of multiple PAL statements,
each with different wording, adds to this
perception. For example, a 2006 US survey of
supermarket products reported 25 different PAL
statements on 3442 different products,33 while a
similar survey in Latin America found 33 different
types of PAL statement on food products.32

Shopping for a food-allergic person takes longer
and costs more, which has obvious implications on
consumer choice.36 This is likely to cause an even
Fig. 4 Scenarios for the presence or absence of precautionary allergen
higher burden in families with low or no income,
exacerbating existing socioeconomic disparities in
allergy care provision. Social food schemes (such
as food kitchens) can struggle to provide safe food
options for people with food allergies, due to how
ingredients are sourced.
DO FOODS WITH PAL CAUSE ALLERGIC
REACTIONS?

A number of studies have evaluated whether
prepacked foods with or without PAL actually
contain a priority allergen not listed in the in-
gredients. These data are summarised in Fig. 5. For
peanut, the majority of prepacked foods with PAL
do not contain detectable amounts of peanut,
particularly for non-confectionery items.37 This
holds true for other allergens such as cow’s milk,
egg, hazelnut, or soya in those countries where
data are available, although there are some
labelling (PAL)2,27.

https://doi.org/10.1016/j.waojou.2024.100972
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important exceptions, particularly with chocolate
products where UAP to cow’s milk is common.38

These data are not entirely surprising. UAP can
occur in 2 forms: particulate and non-particulate
contamination. Non-particulate allergens are in-
gredients such as powders or liquids, which are
usually distributed relatively uniformly.39 In
contrast, particulate contamination (see Fig. 6) is
infrequent and results in non-uniform distribution
in the final food product. This poses significant
difficulties with risk assessment, and results in the
common scenario where most products with PAL
do not have UAP — because the risk and distribu-
tion of particulate contamination is sporadic.

These same surveys have also shown that some-
times, prepacked foods without PAL can contain
undeclared allergen.40–44 For example, Pele et al
reported an analysis of 544 cookie biscuits and
chocolates sourced from 10 European countries:
peanut was detected in 108/333 (32%) of
prepacked foods with PAL, but also in 52/211
(25%) of products without PAL.44 Hazelnut was
detected in 76% of chocolates with PAL, and 50%
of chocolates without PAL. These data show that
PAL does not always indicate actual UAP, but nor
does absence of PAL imply no or even low risk of
contamination. Furthermore, the wording of the
PAL statements bear no relationship with the risk
Fig. 5 Summary of studies reporting proportion of prepacked foods w
biochemical analysis. In all these studies, contamination has only been
bars, baked snacks, confectionery, ice cream).37
posed and can mislead consumers. These studies
have highlighted that products with PAL phrases
which may be interpreted as conveying a lower
risk of UAP (eg, “made in an environment . ”)
(see Table 2) frequently UAP of a magnitude
similar or even greater than those labelled “may
contain. ”.43,44

Remington et al. undertook an analysis of how
often foods labelled with PAL could cause a reac-
tion in allergic consumers, using data from the
United Kingdom. While the vast majority of foods
did not contain UAP, those that did would have
caused a reaction in >1% of the allergic popula-
tion, and for some foods (chocolate), the risk could
have been up to 50%.45

However, few studies have investigated how
common accidental reactions are in real life, due
to UAP. Sheth et al reported 651 food-allergic
patients in a Canadian registry who experienced
an allergic reaction due to inadvertent allergen
exposure; 37% attributed their reaction to a failure
to read or heed PAL, and one-third of these
thought their reaction was due to UAP not
declared with PAL.46 In Australia, 6.7% (58/864) of
responders to a survey run through a patient
support organisation reported anaphylaxis due to
undisclosed allergen in prepacked foods,
although PAL to the allergen was present in 81%
ith PAL to priority allergens that actually contained the allergen on
detected in "snack" foods (chocolates, biscuits/cookies, muesli/trail



Fig. 6 Particulate contamination. Allergen fragments (represented
as red dots in the right panel) are not uniformly distributed in the
food product, and can be sporadic – affecting some batches but
not others. This creates difficulties during risk assessment, as 1
sample may not contain any allergen (Sample 1) while another
(Sample 2) does. This results in the common scenario where
products infrequently contain UAP, but are labelled appropriately
with PAL.

PAL wording “May contain” “May contain
traces”

“

UK (n ¼ 184) 80% avoid 60% avoid

Canada
(n ¼ 127)

56% avoid 47% avoid

Australia
(n ¼ 246)

75% avoid 45% avoid

Netherlands
(n ¼ 179)

64% avoid 43% avoid

Ireland
(n ¼ 87)

67% avoid 59% avoid

UK (n ¼ 161) 70% avoid 61% avoid

Germany
(n ¼ 474)

70% avoid 45% avoid

USA
(n ¼ 5507)

w90% avoid n/a

Canada
(n ¼ 1177)

77% avoid n/a

USA
(n ¼ 2729)

81% avoid 86% avoid

Netherlands
(n ¼ 42)

w90% avoid w70% avoid

Table 2. Summary of consumer surveys reporting the proportion of in
Precautionary Allergen Labelling (PAL) due to food allergies, and how th
this term (“not suitable for”) was found to be most preferred by consumers (29.3
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of cases.47 A retrospective survey of 100 children
in Switzerland who regularly consumed foods
with PAL found that 18% reported a previous
reaction to a food with PAL (the most common
products were chocolates, cookies and cakes).
Reported reactions were all mild (skin and/or
gastrointestinal symptoms).48

In a prospective study in 157 adults with
physician-confirmed food allergy in the
Netherlands, 153 reactions were reported by 73
patients;49 62 (41%) of these were due to
prepacked foods; in one-third of cases, the
suspected allergen(s) were not mentioned either
as an ingredient or on PAL. Allergen analysis was
Manufactured
in a

facility
that also

processes .”

“Not suitable
for .”

Reference

40% avoid n/a Noimark et al.
2009

40% avoid 80% avoid Ben-Shoshan
et al., 2012

35% avoid n/a Zurzolo et al.,
2013

36% avoid n/a DunnGalvin
et al., 2015

49% avoid n/a

53% avoid 81% avoid

39% avoid 82% avoid

59% avoid n/a Marchisotto
et al., 2017

64% avoid n/a

50–80% avoid n/aa Gupta et al.,
2021

w30% avoid n/a Holleman
et al., 2021

dividuals who would always avoid purchasing products with
is is impacted upon by the phraseology used. aData not available, but
%), followed by “May contain allergen” (22.1%)

https://doi.org/10.1016/j.waojou.2024.100972
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conducted in 51 samples (67% were prepacked
foods): UAP was detected in 19, of which 10
(53%) did not have a corresponding PAL
statement.50

Irrespective, the surveys also indicate that aside
from “risk anomalies” (for example, the production
of dark chocolate on the same line as milk choc-
olate results in a relatively high frequency of UAP
to milk38), the amounts of potential UAP would not
be expected to cause anything other than mild
allergic symptoms in the vast majority of food-
allergic individuals.51,52 In support of this
observation, low-level milk contamination in
foods (corresponding to an ingestion of 0.5–2 mg
of milk protein) did not cause reactions in a cohort
of 29 milk-allergic children with a history of prior
anaphylaxis.53 Similarly, there are very few reports
in the literature of potentially life-threatening re-
actions due to UAP,54 despite evidence
suggesting that many or even most food-allergic
individuals eat foods with PAL (see Table 2).
There are 2 reports from the United States where
it was suggested that consumption of foods with
PAL caused a fatal reaction: 1 over 20 years ago
following consumption of cake, and another
around 10 years ago in a peanut-allergic teen-
ager who consumed a snack bar (of dried fruits,
nuts and seeds) which did not contain peanut as an
ingredient but did have a PAL to peanut.55 There
are no reports of fatal reaction due to UAP in a
prepacked food with PAL in the UK Fatal
Anaphylaxis Register which has collected data for
over 25 years, although there has been at least 1
fatality due to consumption of a prepacked-for-
direct-sale vegan wrap which contained unde-
clared cow’s milk but no PAL.
HOW DO FOOD-ALLERGIC CONSUMERS,
AND THOSE ADVISING THEM, INTERPRET
PAL?

Given the proliferation of products with PAL, it is
not surprising that surveys report that allergic
consumers (or those purchasing food for them)
often ignore PAL (see Table 2). There is a common
theme: the public often assumes that the wording
of the PAL statement conveys useful information as
to the magnitude of potential UAP, that an item
with a "may contain" PAL poses a greater risk
than other PAL statements that may be perceived
as more neutral (such as “manufactured in a
facility which also processes X"). Consumers rely
on instinct to make decisions whether or not to
consume a product with PAL.56

Clinicians may not discuss how to interpret PAL
with patients, nor is there a consensus amongst as
to what advice to provide. Turner et al surveyed
239 healthcare professionals in the United
Kingdom providing dietary advice to allergic con-
sumers or their caregivers: 38% recommended
complete avoidance of foods with PAL to nuts (but
no nut listed in the ingredients), while 22% advised
no avoidance was necessary, with the remainder
taking a permissive approach to PAL depending
on the patient’s health and access to rescue
medication.57 Clearly, there is variability in the
advice healthcare professionals provide with
respect to PAL, ranging from strict allergen
avoidance to ignoring PAL altogether (Fig. 7).58

Both patients/families and clinicians are
confused as to whether PAL are required by law.
Marchisotto et al surveyed 6684 participants in
North America (22% with a food allergy them-
selves, 84% caregivers): 46% were either unsure or
incorrectly believed that PAL is required by law,
and 37% thought the wording used for PAL re-
flected how much UAP might be present.59 In a
survey of healthcare professionals in the United
Kingdom and Australia, 32% wrongly believed
that PAL use was subject to a standardised risk
assessment and 13% believed that PAL was
regulated by law.60 Only 50% considered that
PAL statements such as “may contain X00 or “X
may be present” indicated a real risk of UAP.
There was a strong consensus for the
introduction of a single and simple PAL
statement, something also reported by allergists
in Canada.61 Some regulators now recommend
specific phrases: both Health Canada62 and the
UK Food Standards Agency63 recommend the
simple/unequivocal phrase “May contain X”
without further qualification.

Although official guidance is welcome, our
conclusion from 2013 remains valid today: that “the
current situation [with respect to PAL] does not
benefit either the allergic consumer or food manu-
facturers, who are potentially liable for an allergic
reaction resulting from cross-contamination”.1
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ATTEMPTS TO RATIONALIZE THE USE OF
PAL

Madsen et al reviewed different approaches to
risk assessment in food allergy.64 Risk assessment
processes applied to UAP involves 4 distinct steps:
identification of the hazard, characterisation of the
hazard, characterisation of the risk, and then
assessment of risk mitigation measures. The
difference between a hazard and a risk is shown in
Fig. 8. Risk considers both the hazard, and the
likelihood of exposure to that hazard causing an
adverse outcome. This can be assessed in a
qualitative manner, or a quantitative risk
assessment applied (Fig. 8).

Quantitative or qualitative RAs are structured
science-based processes that estimate the proba-
bility and severity of illness from consuming food
containing biological, chemical or physical con-
taminants. They also identify where in the pro-
duction chain controls and interventions will have
the greatest impact on reducing risk. With respect
to UAP, a qualitative RA essentially involves
Fig. 7 Different management considerations with respect to PAL. Repr
significant systemic reaction to a low dose exposure. 2Food items repo
based foods, nutrition/meal bars, granola/muesli bars, cookies/biscuit
infections, fever, non-steroidal anti-inflammatory, alcohol, stress) can re
people
answering a YES/NO as to whether there is a risk of
any UAP, while quantitative RA provides a more
pragmatic assessment of the degree of risk posed
by UAP to allergic individuals, to guide whether a
PAL is needed (see Fig. 9).

Using a set concentration to inform PAL: Japan,
Switzerland, and the Czech Republic

The first country to define a labelling threshold
was Japan. Since 2002, legislation has required the
declaration of specific food allergens when pre-
sent at a concentration greater than 10 ppm (mg
protein/g food) soluble allergen protein, irre-
spective of whether the allergen is present due to
UAP or not.65 The 10 ppm threshold was
established on the basis of analytical limits of
detection for immunoassays to the major
allergens. If UAP exists below 10 ppm, then a
“may contain” phrase is prohibited although
alternative PAL statements can be used. UAP
greater than 10 ppm must be declared as an
ingredient. In 2006, further criteria were
integrated into official guidelines to standardise
oduced from Schaible et al. 2024.58 1
“Highly allergic” refers to a

rted to have a higher risk of UAP include chocolate and chocolate-
s, confectionery and ice cream. 3Cofactors (such as exercise,
sult in the occurrence of more severe allergic reactions in some
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allergen detection.66 Local clinicians report that
this approach has been successful, with no
significant reactions reported due to UAP in
prepacked foods since implementation (M.
Ebisawa, personal communication).

Switzerland also established action levels for
PAL in 2005. PAL must be used for UAP which
exceeds 100 ppm for gluten or 1000 ppm (total
allergen, not protein) for other allergens; PAL is
allowed below these action levels, but is not
mandatory.67 This equates to 25 mg in a 100 g
serving for non-gluten allergens (assuming a pro-
tein content of 25%, as is the case for peanut) – an
amount predicted to cause objective symptoms in
around 20% of peanut-allergic individuals. Unfor-
tunately, there are no published data assessing the
impact of this threshold on the incidence of
allergic reactions due to UAP, although at least 1
Swiss specialist has expressed concerns that the
current threshold is not sufficiently protective.68

The Czech Republic implemented legislation
relating to PAL in 2018.69 PAL are not required
below amounts which vary from 1 to 2.5 ppm for
Fig. 8 Infographic to explain the difference between a qualitative and q
Risk infographic.
most priority allergens (20 ppm for gluten); these
cut-offs were based on analytical capability,
although these cut-offs are significantly lower than
those applied in Japan, also on the basis of
analytical capability. A maximum level for UAP was
also set (at 10–50 ppm, depending on the
allergen), above which UAP is considered to be a
failure of risk management and affected food
products are prohibited from sale.
VITAL� program

A quantitative, risk-based approach to PAL was
first proposed in 2005 by the Allergen Bureau of
Australia and New Zealand (a not-for-profit orga-
nisation representing national and multinational
food businesses). In response to concerns over the
widespread use of PAL to mitigate against risk of
UAP from shared production lines, the Allergen
Bureau developed VITAL� (Voluntary Incidental
Trace Allergen Labelling), a voluntary, stand-
ardised allergen risk assessment process for the
food industry. VITAL� provided guidance and risk
assessment tools to allow food businesses to make
risk-based management decisions regarding the
uantitative risk assessment. Graphics adapted from EFSA Hazard vs



Fig. 9 Risk assessment process applied to the evaluation of UAP.
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need for PAL statements, based on a cut-off which
is referred to as an “action level”. The concept is
shown in Fig. 10.

The first iteration of the VITAL� scheme (VITAL
1.0) was released in 2007. This used 2 action levels
(expressed as a single concentration of allergenic
protein), above or below which PAL was or was not
recommended.70 The action levels were based on
reference doses (RfDs) derived from lowest
observed adverse effect levels (LOAELs) – the
lowest ingested dose that would cause an
objective allergic reaction — based on published
data from OFCs analysed by the University of
Nebraska Food Allergy Research and Resource
Program (FARRP).71 This approach was used in a
US Food & Drug Administration (FDA) Working
Group report on Allergen Thresholds.72 A ten-
fold “uncertainty factor” was also applied, as is
usually the case with toxicological risk assessment
when relying on data from animal models.

The ppm cut-offs were derived on the basis of a
food serving of 5 g (1 Australian teaspoon) as the
reference quantity: the rationale was that the
resulting action level would reflect the lowest
amount of allergen in a small mouthful of food.
However, there was criticism over the use of a fixed
food portion size: people do not react to concen-
trations but an actual quantity of allergen, and use
of a fixed portion size did not reflect this reality.
Furthermore, the RfDs available at the time were
not yet based on sound clinical science. This led a
collaboration between the Allergen Bureau and
FARRP to expand the dataset informing RfDs,
which led to the VITAL� Scientific Expert Panel
(VSEP) being established in 2010.

Subsequent iterations of VITAL� (VITAL-2 and
VITAL-3) addressed these criticisms: statistical
dose-distribution modelling was applied to a more
extensive dataset of OFC data to derive RfDs;
reference amounts (typical serving portions) were
used to inform the potential exposure level.73

VITAL� 2.0 action levels were expressed as
milligrams of total protein from allergenic foods
(instead of a concentration), and where there was
sufficient precision, were based on the ED01 —

the amount of allergenic protein expected to
trigger objective reaction in 1% of the population
allergic to that specific allergen. In contrast to

https://doi.org/10.1016/j.waojou.2024.100972


Fig. 10 Concept underpinning action levels to determine the need for PAL. If the degree of unintended allergen presence (UAP) is greater
than the “reference dose” (RfD) for that allergen, then a PAL statement should be applied.

Fig. 11 Derivation of Eliciting Doses (EDs) for different proportions
of the food-allergic population, based on OFC data. The figure
shows the possible differences between dose distributions in the
challenged population (solid line) and the general, food-allergic
population (dashed line); this difference is captured by the
statistical modelling used to estimate EDs. Reproduced from
Crevel et al. with permission74.
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VITAL� 1.0, no uncertainty factor was applied,
since the data were derived from OFC in humans
and the uncertainty captured by the statistical
modelling (Fig. 11).74 A further review in 2020
further extended the dataset, and applied a new
Stacked Model Averaging approach75 to derive
reference doses based on ED01 for the major
allergens (Table 3, Fig. 12).76

Studies have sought to assess the validity of using
LOAELs to derive Eliciting Doses (EDs) for different
proportions of the food-allergic population. Two
individual participant data (IPD)meta-analyses have
evaluated intra-individual variability in reaction
thresholds (reproducibility) to peanut77 and cow’s
milk.78 These have demonstrated that reaction
thresholds are relatively stable over time intervals
of up to 1–2 years, although there are limited
longitudinal data to inform longer intervals and
the impact of natural resolution. At a population
level (where cross-sectional datasets are arguably
more relevant) the data are reassuring, although
individual patients may need specific personalised
advice in terms of how their sensitivity may change
over time. While cofactors (such as exercise, stress,
medication etc) can impact on thresholds (and
severity) in some individuals,79 their impact does
not appear to be any greater than the inherent
variability in both clinical thresholds and risk of
anaphylaxis identified in the wider food-allergic
population.80 This was also the view of the FAO/
WHO Expert Group (see 6.4),51 although it was
noted that food-dependent exercise-induced
anaphylaxis (FDEIA) and possibly food-dependent
non-steroidal anti-inflammatory drug-induced
anaphylaxis (FDNIA)81 may be important
exceptions.

Other studies have evaluated the impact of age
and geographic region on differences in EDs.
Allen et al reported little effect of age on estimated
EDs at or below ED10 for peanut or hazelnut.82

Evaluating data from different regions, ED05

estimates for peanut from France, The
Netherlands and the United States were not
substantially different (2–4 mg peanut protein).
However, a lower ED05 was reported for the
United Kingdom, possibly due to the inclusion of
more sensitive patients (from immunotherapy
studies) in that country. More recent studies have
reported ED05 values of 3.8 (2.4–5.7) mg in UK
adults79 and 12.1 (9.6–15.2) mg peanut protein in
Danish children and adult populations,52

respectively, providing greater certainty and
reassurance. More recently, single-dose chal-
lenges have confirmed the validity of ED05 esti-
mates in peanut-allergic children from Australia,
Ireland, and the United States.83

A more recent analysis assessed a dataset of
over 2000 challenges to cow’s milk from across the
world (6% adults, 14% adolescents). There was lit-
tle variation in ED01/ED05 with age, although a
trend towards slightly lower values in 1–2 year olds



Allergen

2011 recommendations 2019
Recommendations FAO/WHO 2023 Expert

Consultation
Proposed RfD
(mg protein)

Equivalent
concentration

(ppm) with respect
to 100 g

serving size
FC

Dataset (n)
VITAL 2.0 RfD
(mg protein)

FC
Dataset

(n)

VITAL 3.0
RfD (ED01)
(mg protein)

ED05
(mg protein)

Egg 206 0.03 431 0.2 2.3 2.0 20

Hazelnut 200 0.1 411 0.1 3.5 3.0 30

Lupin 24 4.0 25 2.6 15.3 10.0 100

Milk 344 0.1 450 0.2 2.4 2.0 20

Mustard 33 0.05 33 0.05 0.4 1.0 10

Peanut 744 0.2 1306 0.2 2.1 2.0 20

Sesame 21 0.2 40 0.1 2.7 2.0 20

Shrimp 48 10.0 75 25 280 200 2000

Soy 51 1.0
(soy flour)

87 0.5 10.0 10.0 100

Wheat 40 1.0 99 0.7 6.1 5.0 50

Cashew 31 – 245 0.05 0.8 1.0 10

Celery 39 – 82 0.05 1.3 1.0 10

(Fin)fish 19 – 82 1.3 12.1 5.0 50

Walnut 15 – 74 0.03 0.8 1.0 10

Table 3. Food challenge (FC) datasets used to inform the VITAL� 2.0 and 3.0 RfDs
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Fig. 12 Eliciting dose curves for the EU-14 priority allergenic foods, based on cumulative dose datasets (expressed as mg total protein).75

Also depicted are the regulatory thresholds set by Japan (10 ppm [mg/kg]) and Switzerland (1000 ppm [mg/kg], assuming 25% protein
content) for a 100 g serving.
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was noted.84 The same dataset also allowed for an
analysis of impact by geographical region (Japan,
Australia, Europe, United States/Canada, Israel).
While small differences were seen (most likely
due to challenge protocol and cohort size in
each region), the data provide reassurance that
an ED05 of w2 mg cow’s milk protein (as
proposed by the FAO/WHO Expert Panel) would
be protective across regions.84
Proposal to use 5 ppm as an action level

While VITAL� uses Action levels informed by
doses (RfDs) as the basis for determining the
need for PAL, others have proposed to use a
concentration (similar to the approach adopted in
Japanese legislation) which does not take into
account the serving size a person might eat.
Specifically, in 2022, some members of the
Global Allergy and Asthma European Network
(GA2LEN) proposed a cut-off of 5 ppm (0.5 mg
protein/100 g food). This was on the basis of a
review of the literature which identified no re-
ports of these levels of exposure causing a life-
threatening or fatal reaction.54 However, there
was significant opposition to this.85 Given that
food-allergic individuals react to actual amounts
of allergen (rather than a concentration), the use
of a concentration (independent of serving size)
thus attracts the same criticisms as VITAL� 1.0. It
is not possible to measure 5 ppm reliably with
existing analytical tools86 — a key consideration
for industry and regulators — and a cut-off of
0.5 mg/100 g is unduly restrictive for many al-
lergens. Finally, the proposal did not address the
needs of food-allergic consumers to have their
risk of any allergic reaction minimised, and not
“just” fatal reactions.

The debate is important in terms of 2 issues: (i)
should a cut-off to inform PAL application be
based on an actual exposure amount or a fixed
concentration (such as 10 ppm), and (ii) is it better
to have a single cut-off level for all allergens, or
different cut-offs appropriate to individual al-
lergens? Doses can be estimated (depending on
the portion size, as per VITAL� program and the
FAO/WHO Expert Consultation87) or accurately
documented as total amounts of allergenic
protein (something only done with formal OFC).
Concentrations are typically expressed as mg
allergenic protein per kilogram food (ie, parts per
million (ppm)), and are used by analytical tools.
Using a fixed concentration as a cut-off may be
easier to apply in terms of monitoring UAP (within
the limits of the technology used), but does not
consider the serving size and thus the potential
amount of exposure.
FAO/WHO expert consultation on risk assessment
of food allergens, 2020–2023

In 2019, CCFL recognized the need to address
inconsistencies in the use of PAL at a global level,
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and therefore requested FAO and WHO to pro-
vide scientific advice in this respect. The resulting
Expert Consultation recommended an approach
whereby.

� The decision whether to use PAL (or not) should
be based on a formal risk assessment, to assess
for UAP despite adherence to allergen man-
agement practices and controls (see Fig. 13).

� PAL should only be used in situations where UAP
cannot be prevented, and could result in an
exposure above the defined RfD for that allergen
(see last column, Table 3)

� The RfDs should primarily be informed by ED05

(the dose of allergenic protein that would be
expected to elicit an objective allergic reaction
in 5% of the population allergic to that allergen).

The decision to recommend RfDs informed by
ED05 rather than ED01 was discussed at length.
Setting a high Action Level would result in fewer
products with UAP > RfD and therefore less PAL;
however, this could result in products with no PAL
but still with residual UAP that posed unacceptable
health risks. Using a lower Action Level would
result in more products with UAP > RfD, and
therefore more PAL — and therefore would not
necessarily lead to more meaningful PAL and/or a
Fig. 13 Recommended approach for PAL application in Codex.87
reduction in health impact at a population level
(see Fig. 14).

The Expert Group undertook an analysis of
symptom severity due to low-level allergen expo-
sure in people with IgE-mediated food allergy,
where symptoms progress from very mild, tran-
sient symptoms such as oral pruritus to more sig-
nificant subjective symptoms (eg, abdominal pain),
objective signs (eg, urticaria, angioedema, vomit-
ing) through to anaphylaxis. There were most data
for peanut. While 5 times more people could react
with objective symptoms to an ED05 compared to
an ED01 exposure, this did not mean that 5 times
more people would experience any symptoms;
indeed, this proportion would only increase by
around 50%, from 14 to 23% for ED01 to 20–35%
for ED05 (Fig. 15). The Expert Group went on to
review the rates of symptoms following ED05

exposures for other priority allergens, and
concluded that the data supported the use of
peanut as an exemplar allergen for this purpose.51

The Expert Group therefore recommended that
ED05 should be used to inform RfDs,51 rather than
a more conservative cut-off.

1. After considering the proportion of individuals
potentially affected by reactions at ED01 and ED05

exposures, and their severity including the

https://doi.org/10.1016/j.waojou.2024.100972
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absence of reports of fatal or severe anaphylaxis
(Fig. 16), the Expert Committee concluded that
the stated safety objective (“to minimise, to a
point where further refinement does not
meaningfully reduce health impact, the
probability of any clinically relevant objective
allergic response following exposure to
unintended presence of allergens”) would be
met by using the ED05 as the basis for defining
RfDs.

2. There was more precision (and thus less un-
certainty) over ED05 than for ED01 values.

3. Current analytical capabilities can detect ED05-
levels for most priority food allergens, (although
other limitations remain), but not levels below
ED05.

86 Using ED05-based RfDs would facilitate
laboratory validation, something that may be
desired by regulators and industry to inform
risk assessment. Indeed, many manufacturers
Fig. 14 Defining the optimal cut off for RfD to inform the most accurat

Fig. 15 Frequency of allergic symptoms/signs following an ED05 and ED
more people would have objective reaction to ED05 (compared to ED
use internal levels for implementation to
ensure compliance – something feasible with
ED05 but not with ED01.

4. ED01 is less verifiable, and therefore more diffi-
cult to monitor. Food businesses may not feel
confident in implementing a risk management
plan based on ED01; the potential costs of food
recalls makes it likely that they would err on the
side of caution and apply PAL even when no
real risk is posed. Using more conservative RfDs
based on ED01 could therefore paradoxically
increase PAL use.

The FAO/WHO Expert Group also considered
whether data derived from OFC are applicable to
“real world” exposures. Administering incremental
doses during OFC is different to ingestion of
(typically a single dose) during real-world expo-
sures, and could theoretically induce transient
e PAL.

01 level of exposure in peanut-allergic individuals.79 While 5 times
01), the rate of subjective symptoms is only increased by w50%.51
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desensitisation and overestimate the reaction
threshold.88 However, evidence suggests this does
not occur in most individuals.89 Furthermore,
ED01/05 levels of exposure tend to be equivalent
to the first dose(s) during OFC, and therefore not
impacted by dose titration. ED05 estimates for
peanut and cow’s milk have also been validated
using single-dose challenges, which also provides
much more certainty over current estimates.83,90 A
second issue relates to how food processing, and
inclusion of allergen in a complex food “matrix”,
impacts allergenicity and allergen absorption.
However, given that most challenge protocols
use unprocessed allergen, this is not usually of
concern because processing generally results in
reduced allergenicity (a key exception being
peanut, which is addressed by the use of roasted
rather than raw peanut for OFC). Indeed, data
suggests that incorporation of egg or milk into
Fig. 17 Options to improve PAL.

Fig. 16 Risks associated with an ED05 level of exposure in the general
baked matrices has little impact on ED01/05

thresholds.91
REMAINING OBSTACLES TO A
REGULATORY APPROACH FOR PAL

Arguably, there is now a global consensus that
the status quo for PAL is no longer sustainable.
Currently, application of PAL is widespread,
inconsistent and causes confusion. A “zero-risk”
approach might be initially attractive to allergic
consumers, but in practice would result in even
more products with PAL and therefore of little
benefit (indeed, many would see this as a signifi-
cant step backwards, particularly given that there
has been a consensus for over a decade that “as
with other risks in society, zero risk for food-allergic
people is not a realistic or attainable option.”92

Therefore, the way forward has to be a regulated
food-allergic population, relative to other health risks.

https://doi.org/10.1016/j.waojou.2024.100972
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framework for application of PAL, which utilises a
cut-off or reference dose below which PAL would
not be required (Fig. 17).

The FAO/WHO Expert consultation has pro-
vided much “food for thought” in an evidence-
based format, to underpin the global regulation of
PAL. The reports generated by the consultation are
currently being considered by CCFL as well as by
industry stakeholders, and potential implementa-
tion will need buy-in from all stakeholders.
Notwithstanding, at least 1 European Regulator (in
the Netherlands) has already announced they will
adopt the approach proposed by the FAO/WHO
Expert group as an interim measure, with imme-
diate effect.93 However, some outstanding issues
need to be considered.

i) Is a system based on ED05 acceptable to all
stakeholders, and what measures might be
needed to help more sensitive allergic con-
sumers who react to ED05 exposures to avoid
reactions?

ED05 levels of exposure will still result in objec-
tive symptoms in 5% of the allergic population,
and up to one-third may experience (typically mild)
subjective symptoms. These sub-populations can
be identified through single-dose challenges,83,90

and diagnostic blood tests may soon be able to
achieve the same result, at least for peanut.94

There are 3 key considerations.

� Could individuals who might react to ED05-levels
of exposure be readily identified in current
healthcare systems, in a way that does not
exacerbate existing disparities in healthcare due
to socioeconomic factors?

� How best to protect the most sensitive 5% of the
allergic population who are at risk of objective
symptoms of UAP � ED05, as they would not
know if a food product without PAL poses a risk
to them or not.

� When allergic individuals begin to experience
mild symptoms following an allergen exposure,
they do not know whether their only symptoms
will be mild and transient oropharyngeal itch
(likely with very small exposures) or whether their
reaction may progress to anaphylaxis.
One solution discussed, but not supported, at
the FAO/WHO Expert Consultation was to apply a
specific statement to indicate UAP � RfD (Fig. 18).
The rationale is that consumers would still be
alerted as to the potential of risk, but the
wording would communicate that consumption is
“safe” for 95% of allergic consumers. If a
consumer knew that they did not normally react
to ED05 levels of exposure but developed oral
itch, they could be reassured that their reaction
would be unlikely to progress. Ultimately, this
option was not recommended, primarily because
it would not lead to less use of PAL for negligible
UAP which was a desired advantage for a risk-
based PAL approach, ie. there is a risk that many
food businesses might default to a “low risk” PAL.
However, the Expert Group acknowledged that
further work and stakeholder engagement is
needed to understand what strategies would be
acceptable to allergic consumers.

At risk is the possibility that a small proportion of
food products might have no PAL but cause
(typically mild) objective reactions in 5% of the
most sensitive allergic individuals, and mild sub-
jective symptoms in up to 30% — as this could
undermine consumer confidence in this approach.
This risk – and potential solutions — needs to be
considered by all stakeholders, including food
businesses who may be concerned as to potential
adverse impact on brand reputation were in-
dividuals to react to food products lacking PAL.

ii) Should UAP only ever be communicated
through PAL?

In some countries, UAP may be communicated
through minor ingredients labelling or in certain
countries, if UAP exceeds an action level (e.g.
Japan). The inclusion of allergens in ingredients
lists which may or may not be present due to UAP
can cause confusion, reduces consumer trust in the
value of ingredients lists, and may encourage risk-
taking (if consumers ignore allergens listed as
ingredients).

iii) What wording or symbol should be applied
for PAL?

The FAO/WHO Expert Group recommended
the use of a single standardised statement which
would convey that a product with PAL poses a



Fig. 18 Two-level PAL which might provide protection to those allergic individuals who might experience symptoms to an exposure
level � ED05 (25–30% of allergic consumers would still have (mostly mild and transient) subjective symptoms, and 5% would have an
objective allergic reaction).
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health risk to individuals with an allergy to that
particular food, and is thus not suitable for them.
DunnGalvin et al. surveyed 1560 European adults
with FA or parents of food-allergic children, and
found that the most popular PAL phrasing was “not
suitable for” (46%), closely followed by “may
contain X” (44%).95 However, amongst members
of the Expert Group, the wording “not suitable
for” was not considered to accurately describe
the risks from UAP present at the ED05 level but
would be tolerated by (and thus “suitable” for) up
to 95% of allergic consumers.87

A 2009 survey undertaken by the US FDA in
1243 individuals (of whom 739 made food pur-
chases for food-allergic consumers) reported that
while “may contain” was the most preferred
wording, this choice was only expressed by one-
third or respondents.96 Amore recent US survey of
food-allergic consumers reported that 29%
preferred “Not suitable for .” while 22%
preferred “May contain”.97 A recent survey from
the United Kingdom also reported a preference
for the simplest expression of PAL such as “May
contain X”.98 Use of the term “traces” may lead
consumers to believe that a food poses less of a
risk “as it is only a trace”; likewise, people who
experience symptoms to foods labelled “may
contain traces” may believe they are more at risk
of severe reactions as they reacted to a “trace".99

The Expert Group concluded that the term
“trace” is usually ill-defined, and does not
adequately convey that a risk assessment has
found UAP which poses an appreciable risk.
Therefore, the use of “traces” was not
recommended. Whichever type of phrase or
statement is chosen, it should effectively convey
the message that the product may contain UAP
at levels above appreciable risk, and should
therefore not be consumed by allergic
individuals. The precise wording of the single
phrase for PAL should be decided by CCFL in
conjunction with all relevant stakeholders and
should consider local linguistic nuances.87

The Expert Group recommended that the
application of PAL should be regulated.87

However, aware that this might not be adopted
by CCFL, the Expert Group recommended that
there should be some form of indication (such as
a specific symbol) on packaging so that
consumers would know that a formal risk
assessment had been conducted to inform the
need for PAL (something that would be
unnecessary if all PAL were applied as part of a
regulated framework).

iv) What role would healthcare professionals
have?

There is already a need for healthcare pro-
fessionals to help allergic consumers how to
interpret allergen labelling, including PAL. If a
consistent and regulated approach were to be
applied to PAL, then healthcare professionals
would have a critical role in advising their patients,
particularly those allergic individuals who might
react to exposures below the RfD. Given the po-
tential medicolegal concerns (which may be of
greater relevance in some countries), there is a
need for a consensus in terms of the advice these
individuals should receive with respect to
consuming food products with potential
UAP � RfD (and how to interpret a two-level PAL
system (such as that proposed in Fig. 18), if such a
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Volume 17, No. 10, October 2024 23
scheme were implemented. Given the existing
wide variation in advice given by healthcare
professionals to patients,57,60 consistent
education of allergic consumers and other
stakeholders will be critical.

Whilst the majority of allergic consumers (and
those choosing food on their behalf) desire more
consistent and meaningful PAL, many are reluctant
to purchase foods that might contain even a small
amount of UAP. The potential for UAP to occur but
not be declared on packaging may not be
acceptable for many allergic consumers, partly
because it is contradictory to previous public
health communications that exposure to even a
very small amount of allergens can be potentially
fatal.

v) Should the potential frequency of UAP be a
factor in the application of PAL?

An important consideration is the frequency of
the cross-contact problem that might lead to UAP.
This will depend on the type of food being pro-
duced, and the equipment involved. UAP can vary
from highly sporadic to frequent (Fig. 19). In
contrast, the frequency of UAP due to
particulates (e.g. whole seeds, chunks of nut) is
much lower, and can be difficult to evaluate
because it is usually non-uniform and occurs
sporadically (Fig. 6). The current proposals being
considered by CCFL assume that PAL should be
applied whenever there is a risk of UAP > RfD; it
does not take into consideration whether
application of PAL should also depend on the
frequency at which UAP might occur.

If application of PAL becomes regulated, then it
will be necessary for regulators to include guide-
lines as to how to conduct the risk assessment (and
the use or not of sampling plans to verify the
assessment together with how to deal with
analytical uncertainties). These guidelines will need
to be developed for each industrial sector (e.g.
bakery products, meat processing, etc) in close
Fig. 19 Is frequency of potential UAP an important consideration when
collaboration with food businesses. Justification of
PAL use should be based on evidence that cross-
contact does occur, and can exceed the action
level (such evidence can include visual inspection,
weighing of ingredients, analysis of allergens, etc).
While the principles of the risk assessment should
be the same across industry sectors, recommen-
dations for implementation may need to be spe-
cific and therefore not straightforward. Given that
zero risk is not possible, there is potential uncer-
tainty over the legal consequences of a regulated
system where UAP might cause an allergic reac-
tion, but the regulated framework did not require
PAL.

vi) How might “free-from” claims fit into any
regulated framework?

“Vegan” and “Free from” allergen labelling
presents a different challenge to PAL since “free” is
often taken to mean completely absent, or not
detectable, rather than below a numerical
threshold. However, in most regions, from the
legal perspective, these are considered “market-
ing” statements. “Vegan” and “Free-from” labels
exist in a legal grey-zone: while products labelled
in this way should not contain an ingredient that
contradicts the label (and thus comply with mar-
keting claim), the “free from” or “vegan” claim does
not extend to UAP. Thus, in many countries, "free-
from" foods may also have a PAL to the allergen
the product is “free-from”, Notably, in Germany,
this scenario is prohibited, which might contribute
to the relative paucity of “free-from” foods in this
country. “Vegan” claims only indicate that no ani-
mal-derived ingredients are used in the food. It is
for this reason that vegan or “free-from” products
often have PAL, including allergens (like egg or
milk) that are derived from animals. Consumers are
generally not aware that “free-from” and “vegan”
are considered marketing statements, and their
use is not informed by food-safety legislation.

However, consumers often rely on vegan or
“free-from” labels to guide allergen-free food
determining the need for PAL?.
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choices. Vegan foods are often considered to be
“safe” by those purchasing products where there is
a need to avoid animal proteins (meat, poultry,
fish/seafood, mammalian milk and eggs). The term
"vegan" may be used as a shortcut for consumers
who are less confident in explaining their food al-
lergies to staff. A Canadian survey of consumers
allergic to egg or cow’s milk reported that 86%
would consider “vegan” products to be “safe” for
them.100 Surveys in both Canada and the United
Kingdom have demonstrated that prepacked
foods carrying vegan and/or “plant-based” labels
can pose a significant risk, particularly to milk-
allergic consumers.100,101 At least 1 fatality has
been reported in the United Kingdom to a vegan
wrap which contained “vegan” yoghurt with
detectable cow’s milk protein present.102

Furtherconfusioncanarise fromtheuseof “gluten-
free” claims: in many countries, these are regulated
and subject to a maximum gluten presence of
20 ppm.103 Products containing 20 ppm or less can
be labelled as gluten-free. However, a wheat-
allergic person consuming a 200 g food serving
which contains 20 ppm gluten (and can therefore
be labelled as “gluten-free”) would consume
around 5.5 mg total wheat protein – an exposure to
which 2–6% of wheat-allergic individuals would be
expected to have an objective allergic reaction, and
10–15% would be expected to experience mild
subjective symptoms.76 Thus, “gluten-free” foods
may not be appropriate for a proportion of wheat-
allergic individuals who react to lower doses.

The fact that “gluten-free” claimshave a regulated
cut -off (and thus permit the presence of
gluten�20 ppm) should not be seen as setting a
precedent for applyingexistingaction levels toother
allergens. At the inquest relating to the UK fatality
due to “vegan” yoghurt in awrap (referred toabove),
the manufacturer asserted that they could declare
their product to be “milk-free” as it would not have
had cow’s milk protein present above an ED05 level,
analogous to “gluten-free” labelling. However, the
Coroner rejected this argument, clearly stating that
“foods labelled in this way must be free from that
allergen, and there should be a robust system to
confirm the absence of the relevant allergen in all
ingredients and during production when making
such a claim.”102 The FAO/WHO Expert
Consultation upheld the position stated by VITAL�,
that Reference Doses are “not appropriate, nor
intended, to be used to define ‘allergen-free’
labelling”.8

CONCLUSION

We have summarised developments in the appli-
cation of PAL, including the recent FAO/WHOExpert
Consultation, for healthcare professionals. CCFL are
currently reviewing these recommendations. It is
essential forhealthcareprofessionals toprovide input
into this process, given their key role in supporting
consumerswith foodallergy.Wehope this reviewwill
provide a foundation for discussion and help build a
consensus on howPAL canbebetter used to support
safe food choices for allergic consumers.
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