~50% of epilepsies have some genetic basis "*’

Find the underlying cause of the seizure

» Some rapidly progressive neurodegenerative disorders
present with subtle and non-specific symptoms, mimicking
more common paediatric epilepsies.’

* CLN2 disease (TPP1 deficiency) is one devastating
genetic condition that often presents with new-onset unprovoked
seizures between 2-4 years of age and/or language delay and/or
motor disturbance/ataxia.*®

* Genetic testing can help identify the aetiology
of 100+ paediatric epilepsies with one test* ?

* Many genes are actionable: A prompt diagnosis can be
essential to adopt precise disease management strategies.*?

* If you have patients with seizures of unknown cause, no-cost
genetic testing may be available in your country.?

Real patient with CLN2 disease

The list of laboratories provided does not include all laboratories that perform CLN2 genetic and enzymatic diagnostic testing. Laboratories providing the no-cost fests
are supported by BioMarin and participate in commercially-sponsored diagnostic testing programs. There may or may not be @ sponsored program or test in your area.
The sponsors receive de-identified patient data, bul no patient identifiabie information. Participants of this program have no obiigation lo recommend, purchase, order,
prescribe, administer, use or support any product or service of the sponsors.,

*Mumber of genes tested will vary in each country, ranging from a single gene lo over 400+ genes

~ The genatic basis of epitepsy has o range according to country and publication from 14% -24.4% 7 to 50% ', to 70-80%°
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Low allergen content of commercial baby foods
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Aim: Introduction of allergenic solid foods, especially peanut and hen’s egg reduces the risk of food allergy development in early childhood.
Ideally, parents will offer their infants home-prepared foods; however, many rely on the availability of convenient ready to purchase infant foods.
This audit aimed to assess the major food allergen content of commercial infant foods.

Methods: Infant foods available for sale in 2019 in Australia were the focus of this audit. The major food allergens investigated were peanut,
tree nuts, hen’s egg, cows milk, wheat, fish, shellfish, soy, sesame and lupin. Websites of infant food manufacturers and major supermarkets
were used to identify ingredient lists of infant foods available for purchase. Where ingredients listings were unavailable this information was sou-
rced directly from the product labels in the supermarket.

Results: Fourteen companies were identified, manufacturing over 251 foods specifically for the infants aged less than 1 year of age. Although
there were many choices available containing wheat (27 products) and cows milk proteins (73 products), none contained peanut, tree nuts, ses-
ame, shellfish or lupin.

Conclusions: Despite infant feeding advice encouraging early introduction to food allergens, of 251 commercial baby foods surveyed only 1%
contained egg and none contained peanut, the most common food allergies in young Australian infants. This low food allergen content may be
disadvantageous for infants fed mostly commercial infant foods as they are unlikely to be exposed to sufficient amounts of the major food aller-

gens on a regular basis during infancy.

Key words: allergy; food allergen; infant; prevention; weaning.

What is already known on this topic

1 Food allergy is common in Australian infants.

2 Early introduction of common food allergens reduces the risk of
allergy to these foods.

3 Commercial baby foods may be used by parents as a safe and
convenient way to feed their babies.

Over the past decade, level 1 evidence from randomised con-
trolled trials'™* and a meta-analysis,” have found that the regular
inclusion of egg and peanut in infant diets resulted in reduced
egg and peanut food allergy development. Resulting from this
new evidence, many food allergy prevention guidelines globally
have recently been updated to recommend the introduction of
foods containing these allergens (especially peanut, egg, wheat
and dairy) into the infant diet, including infants at high risk of
food allergy.®® On a background of rising food allergy incidence
in many developed countries,'® and the increasing recognition of
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What this paper adds

1 Commercial baby foods sold in Australia are low in common
allergens.

2 Parents require specific practical advice regarding the introduction of
peanut and egg into their baby’s diet to reduce the risk of allergy.

3 Commercial infant foods containing common allergens should
be developed.

burden on quality of life,'! the implementation of these new food
allergy prevention guidelines is an important public health issue.
Infant feeding plays an important role in influencing future
health and eating patterns. At around 6 months of age, infants
are developmentally ready for the inclusion of solid foods in their
diet. Parents are encouraged to offer their infants home-cooked
foods, progressing to a modified version of the family meal by
1 year of age.!? Despite this, there is a strong consumer demand
for commercially prepared infant foods, and many companies
supply the infant food market, as part of an industry estimated to
be worth US$182 m in 2019 in Australia alone.'> The rate of
consumption of commercial baby foods was not collected in the
Australian National Infant Feeding study”; however, cross-
sectional studies in the USA estimated that 60-95% of
4-12 month olds regularly consume commercial baby foods.">
Given the recent changes in infant feeding guidelines specific
to allergy prevention advising regular inclusion of common
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allergens in the diet during infancy, we aimed to evaluate the
content of common food allergens (cows milk, soy, hen’s egg,
wheat, peanut, tree nuts, fish, shellfish, lupin and sesame) pre-
sent in commercial infant foods.

Methods

Foods marketed for infants less than 1 year of age were identified
by searching websites of the major Australian supermarkets
(Coles, Woolworths, Foodland and Aldi) and infant food manu-
facturers. The search was conducted between May and July 2019
using the Google web browser. Ingredient lists for the foods were
obtained from manufacturers websites, supermarket websites or,
directly from food packets on supermarket shelves if unavailable
online.

MJ Netting et al.

Ingredient lists were audited for the presence of cows milk,
soy, hen’s egg, wheat, peanut, tree nuts, fish, shellfish, sesame
and lupin, which are all food allergens required to be declared by
Food Standards Australia and New Zealand. Due to similar aller-
genicity, where spelt was listed as an ingredient, this was
included as wheat. The estimated grams of food allergen per
serve of food were calculated for products where the percentage
of the allergen was specified in the ingredients list.

Results

We identified 14 companies manufacturing 251 products marketed
specifically for infants aged less than 1 year of age in Australian
supermarkets (Table 1). The products were designed for different
age groups based on their texture (4 months+, 5 months+,
6 months+, 7 months+, 8 months+ and 10 months +). Most of the

Table 1 Common allergens identified in baby foods

Brand Number of products Allergen listed in ingredients Cows milk Soy Egg Wheat Fish
4-5 months+

Heinz 16 - = = - - _
Rafferties 17 1 1 - — — _
Bellamies 13 2 2 = - — _
Only Organic 9 = = - - _ _
Bubs Organic 4 - = = = _ _
Nestle Cerelac 3 - = = - _
Aldi Mamia 7 - = = - — _
6-7 months+

Heinz 20 17 12 = 1 3 =
Rafferties 18 13 12 = = 1 1
Bellamies 11 5 3 = = 3 _
Only Organic 10 6 5 4 - 1 -
Bubs Organic 9 - = = = _ _
Annabel Karmel 4 3 3 = = _ 1
Baby Macro 13 5 4 = - 1 _
Nestle Cerelac 4 2 = 9 _ _ _
Aldi Mamia 11 7 3 — _ _ _
Woolworths Smiling Tums 7 2 2 = _ _
Baby Bellies 7 2 2 = = - _
8 months+

Heinz 14 6 6 1 2 3 1
Rafferties 9 8 8+ = = 2 -
Bellamies 3 3 1 = = 2 =
Only Organic 14 6 5 4 = 1 =
Nestle Cerelac 2 2 = 2 — _ _
Baby MumMum 2 = = = - _
Kidilicious - - - — _
10 months+

Rafferties 7 3 1 = = 4 1
Only Organic 5 5 3 = = 4 _
Baby Bellies 3 1 - = = 1 —
Aldi Mamia 4 2 = = = 1 -
Bambini Bars 3 3 - - - 3 (DHA)
Total 252 104 73 13 3 27 7

iin one product cows milk was present in coconut milk powder used as an ingredient.
Summary of total number of products, the total listing major allergens in the ingredients and the allergens present.
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products (n = 204) were ready to eat pureed fruits, vegetables,
meat and vegetables, custards or yoghurts, 20 were dry cereal
products or pasta, and 29 were ‘finger food’ snacks. Most of the
products (166 of 251) were sold in plastic pouches with a spout,
18 were in pouches without a spout (designed to be served from a
bowl), 15 were sold in glass jars, and 5 were frozen in cubes.

Allergens identified in ingredients lists

No infant food products contained peanut, tree nuts, sesame, shell-
fish or lupin. Hen'’s egg was only found in three products and fish in
seven products (however three of these were products fortified with
fish oil, docosahexaenoic acid, with limited if any allergenic proper-
ties compared to fish protein). The most common food allergen
included was cows milk protein-based ingredients, and these were
present in 73 of 251 (30%) of the infant food products. Wheat was
identified in 27 of 251 (10.7%) of the products. Although soy was
listed as an ingredient in 13 products, it was predominately included
in the limited allergenic form of soy lecithin (an emulsifier).

Table 2 Estimated allergen content per serve of food

Baby foods are low in food allergens

Estimated allergen content

Sixty-eight of the 251 products listed the percentage of milk, egg,
wheat or fish present, enabling an estimation of the grams of
food allergen present per serve (see Table 2). Amounts per serve
of cows milk protein ranged from 0.01 to 2.8 g (equivalent to
0.3-82 mL of whole cows milk). A total of 0.16 g egg protein
(2% of a whole egg) was present in one product; wheat-
containing products were estimated to contain 0.8-3.4 g wheat
protein (equivalent to 1/3 to 1 1/2 slices of bread), and fish con-
taining products ranged from 0.5 to 3.4 g protein.

Precautionary allergen labelling

In Australia, precautionary allergen labelling (statements on food
products such as ‘may contain traces of x’) is voluntary and not
standardised. In this audit, 87 of 251 products had some form of
precautionary allergen labelling. Of concern, 32 of 251 products
had warnings that they contained ‘traces of allergens’ not listed
as primary ingredients (including cows milk, wheat and soy).

Estimated allergen content (g protein) per serve of products

Number of products specifying

Brand the percentage of allergen Cows milk, g Ege. g Wheat, g Fish,g
Rafferties 4+ 1 (milk) 03 - -
Bellamies 4+ 1 (milk) 0.01 - -
Bellamies 5+ 1 (milk) 0.01 - -
Heinz 6/12+ 10 (milk) 0.13-1.2 0.16 0.87
1 (egg)
1 (wheat)
Rafferties 6+ 3 (milk) 0.4-3.1 - - 3.4
1 (fish/tuna)
Bellamies 6+ 3 (milk) 0.9-2.7 - 0.8-2.1
2 (wheat/spelt)
Only Organic 6+ 5 (milk) 0.04-1.8 - -
Annabel Karmel 6+ 1 (milk) 03 - - 0.5
1 (fish/hoki and salmon)
Baby Macro 6+ 4 (milk) 0.25-0.89 - 0.9
1 (wheat)
Aldi Mamia 6+ 7 (milk) 0.5-2.4 = s
Heinz 8/12+ 4 (milk) 0.42-1.2 = 2834 33
3 (wheat)
1 (fish)
Rafferties 8+ 4 (milk) 1.3+11t028 - 0.8
1 (wheat)
Bellamies 8+ 1 (milk) 2.6 - -
Only Organic 8+ 5 (milk) 03+to1.8 - -
Rafferties 10+ 3 (wheat - 1.9-2.8
Only Organic 10+ 1 (milk) 1.3 = 0.86-1.1+
2 (wheat)

iUnderestimate as this product contains more than one source of cows milk, and percentages of each cows milk based ingredient were not reported.

Number of products specifying the percentage of allergen, and estimated grams of allergen calculated per serve of product.
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Discussion

Given new evidence from randomised controlled trials published
over the past decade, and the resulting recent changes to infant
feeding and food allergy prevention guidelines, the emphasis of
the majority of commercial infant foods available for purchase for
the whole population should now be on food allergen inclusion
to promote oral tolerance and reduce the risk of food allergy
development. However, the results of this audit indicate that
commercial infant weaning foods available in Australia have a
generally low content of common food allergens (especially hen'’s
egg, peanut, tree nuts, fish, shellfish, sesame and lupin). While
this provides a suitable source of commercial food options for
infants with existing food allergy, these products do not reflect
contemporary infant feeding and allergy prevention guidelines,
which encourage deliberate regular inclusion of common food
allergen-containing foods in the diet during infancy.®™ This is
especially important for the introduction of peanut and egg-
containing foods, which were the allergens focused on in
randomised controlled trials,"™ which have provided level 1 evi-
dence for the recent infant feeding and allergy prevention guide-
line updates. In Australia, early regular introduction of egg and
peanut in infant diets is especially critical given the findings from
the large cohort study where egg and peanut food allergies were
identified to affect 1 in every 10 infants.'® Over the last 20 years,
we have experienced a major turnaround from the previous rec-
ommendations of food allergen avoidance during early childhood
as an allergy prevention strategy,'® to now the promotion of
deliberate and regular dietary intake of foods containing these
major food allergens during the introduction of complementary
solid foods in infancy. The infant food packets advertising that
their products are ‘free from’ common allergens now leads to
parental confusion about the changing infant feeding guidelines,
as these warnings infer that these are the better choice for par-
ents to give their infants and that food allergens should be
excluded from the diets of all infants. Instead, to align with cur-
rent infant feeding and allergy prevention guidelines, infant food
packaging should be actively promoting ‘a good source of peanut
or egg’ as a more appropriate marketing strategy and to reinforce
these new recommendations.

When the allergen content could be estimated, the allergen
content per serving in the weaning foods was low compared with
the dose of allergens used in the allergy prevention randomised
controlled trials. For example, the Enquiring about Tolerance
Trial reported that consumption of 2 g of peanut or 4 g of egg
protein per week was associated with a lower prevalence of these
respective food allergies.> However, there are as yet no completed
randomised controlled trials testing the optimal dose of the vari-
ous food allergens required to be consumed by infants for effec-
tive food allergy prevention.

Regular inclusion of cows milk, wheat, hen’s egg, peanut, tree
nuts, fish, shellfish, soy, sesame and lupin containing foods make
important contributions to infant nutrition, including contribut-
ing to diet diversity which has been linked to improved future
health outcomes, including reduced allergic diseases.'” While sev-
eral reviews have focussed on nutritional, textural and flavour
analysis of weaning foods in Australia,'® the UK'? and in the
USA,*® we are not aware of any other systematic analysis of
the allergen content of weaning foods. The recent review of the
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nutritional content of UK weaning foods included an ingredient
listing, surveillance of which indicates that weaning foods avail-
able in the UK are also low in common allergens.'’

The change in infant feeding guidelines for allergy prevention
has required translation into country-specific education material
for parents. We have previously identified that infant feeding
guides vary in their wording and have the potential to be confus-
ing for parents and health professionals.>' In Australia, this has
been addressed by the development of evidence-based consensus
wording for infant feeding guidelines for allergy prevention,®
adopted by the Australasian Society of Clinical Immunology and
Allergy.” The Australasian Society of Clinical Immunology and
Allergy has also published practical infant feeding advice for
parents,>* and the Australian federally funded National Allergy
Strategy ‘Nip Allergies in the Bub’ program?® has used a public
health approach to promote the change in feeding guidelines to
reduce the risk of food allergy, including practical information for
parents about how to include common allergens (particularly
peanut and egg) in infant diets using home-prepared food
options. Given the insufficient quantities of many food allergens
in commercial infant foods in Australia that we have identified
during this audit, clear messaging of the use of home-prepared
foods including the major food allergens requires ongoing public
health messaging approaches. In the UK, specific practical guid-
ance regarding the introduction of allergens (egg and peanut)
into the weaning diet has been published by the British Society
of Allergy and Clinical Immunology.” In the USA, the allergy pre-
vention guidelines published by the National Institute of Allergy
and Infectious Diseases® have been used as the basis of practical
infant feeding information available from the American Academy
of Allergy Asthma and Immunology website.>*

Conclusions

Ideally, parents will offer their infants home-prepared foods;
however, there will always be a need for safe and convenient
ready to purchase infant foods. Currently on the Australian mar-
ket the available infant foods are low in food allergen content,
especially egg and peanut. Infants fed mostly these commercial
infant foods are unlikely to meet the current allergy prevention
infant feeding guidelines to introduce common food allergens
into the diet on a regular basis in the first year of life. Therefore,
in addition to specific practical advice, commercial infant foods
should be developed that include, rather than avoid, common
food allergens.
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