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Abstract: (230 words)

Recent randomized controlled trials aimed at tlewgmtion of food allergy have led to sweeping
changes in food allergy prevention guidelines. Eagghis now on the introduction of potential
food allergens, particularly peanut and egg, ratih@&n avoidance. Though guidelines
recommend against delaying introduction of otheéeptial allergens there remains little or no
evidence of the benefit of their early introducti®arents and physicians alike report a need for
greater guidance and resources on early poteifieagj@n introduction in the complementary

feeding period. A thorough understanding of eartyaduction literature, current prevention
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guidelines, and infant nutrition will empower phgians to address patient needs and concerns
both when advice is established as effective anergvhincertainty remains. We discuss the state
of the science, compare recommendations betweelelges, and provide practical options to
introduce allergenic foods, alongside other completary foods, within the first year of life. We
include a review of the available literature, irdihg review and suggestions of potential doses
of food allergens, and the first published commarisf commercially available products and
home-made early introduction foods to help climsigupport their patients. We address the
nutritional, dietary and practical consideratiohgntroducing food allergens in the first year of
life, while adhering to infant feeding guidelin€snally, given the limitations of existing
guidelines, we review the need for shared decimaking (SDM) between physicians and

parents regarding early allergen introduction.

Keywords:

Food allergy

Guidelines

Early introduction

Complementary feeding

Infant nutrition

Prevention
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aOR- Adjusted Odds Ratio

AAAAI- American Academy of Allergy Asthma and Immoiogy

AAP- American Academy of Pediatrics

ASCIA- Australian Society of Clinical Immunology éllergy

BSACI- British Society of Allergy and Clinical Imnmelogy

CF- Complementary foods

Cl- Confidence Interval

CM- Cow milk

CMA- Cow milk allergy

COT- Committee on Toxicity

CSACI- Canadian Society of Allergy and Clinical Imnology

DGAC- Dietary Guidelines for Advisory Committee

EAACI- European Academy of Allergy and Clinical Immology

EAT- Enquiring About Tolerance

HEAP- Hen'’s Egg Allergy Prevention

LEAP- Learning Early About Peanut

NIAID- National Institute of Allergy and Infectioudisease

PETIT- Prevention of Egg allergy with Tiny amountake
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RCT- Randomized Controlled Trial

SDM- Shared Decision Making

SPADE- Strategy for Prevention of Milk Allergy byaily Ingestion of Infant Formula in Early

Infancy

UK- United Kingdom

US- United States

USD- United States Dollar
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Introduction :

Evidence that introduction of peanut in the firsay of life prevents peanut allergy has shifted
prevention guidelines and clinical practice botlpiimary care and allergy clinics. Although
there are many recommendations about introducfipeanut, less guidance has been provided
about introduction of other allergenic foods suslegg despite randomized controlled trials
(RCTs) demonstrating benefit of early egg introgrctFurthermore, there are few or no studies
to guide the introduction of other potential fodigmens. Barriers to early introduction of
peanut still exist, with patients and physiciansorting discomfort with feeding peanut
containing foods to infants, despite reported anese of updated guidelin&§While gaps exist

in our knowledge base, understanding specific iaystroduce potentially allergenic foods as a
part of infant complementary feeding may assisticiins and parents to optimize early
introduction of potentially allergenic foods. Thmé-sensitive nature of food allergy prevention

necessitates that the practical aspects earlyifdoatiuction be addressed.

In this article, we address the real-world aspettstroducing allergenic foods for allergy
prevention. We discuss the state of the sciencapace recommendations between guidelines
and provide practical options to introduce alleigéoods, alongside other complementary
foods, within the first year of life. We includestfiirst published comparison of commercially
available products and home-made foods for timatpduction of food allergens to help
clinicians educate their patients. We address thetional and dietary considerations of
introducing allergens while adhering to infant fiegdguidelines. Finally, given the limitations
of existing guidelines, we review the need for sldatdecision-making (SDM) between

physicians and parents regarding early allergendiiction.

What we know: food allergy prevention literature
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Multiple prospective RCTs provide evidence thatyemtroduction of peanut and hen’s egg
decreases the incidence of peanut and egg allerigyants who are high risk of developing food
allergy®® Studies on the prevention of other food allerdemee been less robust, and have
shown evidence of safety, but not necessarily &fffc The EAT trial randomized infants from
the general population to an intervention of eartsoduction of milk, egg, peanut, sesame, fish
and wheat beginning at 3 months of &gelherence to the protocol was moderate (42.8%) and
the ITT analysis indicated a non-statistically gigant trend towards prevention of peanut and
egg allergy. There was no increased risk of alléoggny of the foods when compared to the

“standard” introduction group even with moderatetpcol adherence.

The Strategy for Prevention Of Milk Allergy by Dgilngestion of Infant Formula in Early
Infancy (SPADE) study is a RCT by Sakihara ettt study the effect of daily ingestion>of
10ml of cow milk (CM) formula plus breastfeeding{242) vs use of avoidance of CM while
breast feeding using soy formula as needed (N=2d8) the ages of 1-2 months old in a general
population on rate of cow milk allergy (CMA) at énths old’ Participants were able to ingest
CM before randomization and the median intake leefloe study was 80mls per day. CM
ingestion challenges done at 6 months found CM&/242 (0.8%) in the cow milk ingestion
group and 17/249 (6.8%) in the CM avoidance groig (atio 0.12 C1:0.01-0.5 P<0.001) in the
ITT analysis. This is the first RCT to demonstrthiat early and frequent CM ingestion may be
associated with lower rates of CMA with no sigrafit effect on breastfeeding. However, high
rates of CMA in the control group and a relativegmogeneous population limit the
generalizability of this study. Other prospectleservational studies provide a mixed message
about whether to introduce CM to prevent CMA?Katz et al. showed that introduction of CM

between 0-14 days old was associated with a ratg@lkfanaphylaxis of 0.05% and milk
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introduction between 105 and 194 days old hadeaafat.75% of anaphylaxis to mitk.With
further supportive research, frequent ingestiolowfvolumes of cow milk in early infancy

could potentially be recommended as a strategyeoemt CMA?

In terms of other allergens, the HealthNuts stugported that ingestion of cashew under age 1
(n=140) was associated with no cases of cashevgyplé age 6 years (aOR 0.19, 95% CI, 0.00-
1.09;P = .07)2There are no available studies on the safety araefj of early introduction of

other tree nuts, soy, or shellfish.

What is advised? National and International Prevenbn Guidelines

Guidelines regarding introduction of food allergéiase evolved over the last two decades,
though differing approaches remain. Initial guidafrom the United Kingdom (UK) and the
United States (US) recommended avoidance of pdbijtand other allergens (US) until 3
years of life in children with familial risk for leirgy as a means to prevent allergic diséa$&n
2008, the revised UK and US recommendations onyteamidance? rescinded previous
recommendations to delay introduction of peandtigh risk children because the advice was
being broadly applied by families even if they madfamilial risk of allergy, there was no
apparent decrease in the incidence of peanut glierdne UK from 1998-2008, and they
suggested there was little evidence to delay fdledgen introduction beyond 4-6 montH&?
The 2013 American Academy of Asthma, Allergy ananamology (AAAAI) guidance
recommended that in all infants, potentially aleerig foods can be given once a few
complementary foods have been tolerated, consigtiémthe Canadian Society of Allergy and
Clinical Immunology?*?? The European Academy of Allergy and Clinical Imrology

(EAACI) guidelines (2014) made a neutral statemeot,recommending to delay or introduce
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potential food allergens in the first year of liée all infants?® One commonality among the
various current early introduction guidelines iattthey suggest that 4 months old is an
acceptable age for complementary food introduatglecting historical norms despite current
World Health Organization guidance on age of sfd@t introduction, suggesting introduction

of solid foods at 6 montté,

Following the publication of the Learning Early a@eanut (LEAP) study in 2018nd a
number of RCTs on egg and multiple allergen intatiguns>*#2>?*guidelines around the world
adapted. The Australian Society of Clinical Immwgy and Allergy (ASCIA) guidelines
suggested peanut, cooked egg, wheat and dairy feoggroduced into the diets of all infants in
the first year of life without screenirfgThe National Institute of Allergy and InfectioussBase
(NIAID) guidelines (2017) are more prescriptive augjgest different peanut introduction
schedules depending on the degree offigthe NIAID guidelines are the only guidelines that
recommend allergy testing before introduction cdmpé. The 2017 UK COT report suggests
peanut and egg should be treated no differently tther complementary food$The British
Society of Allergy and Clinical Immunology (BSAGHuidelines suggest that in the general
population, egg then peanut can be introduced ®pthe family diet, but in high risk infants
introduction between 4-6 months is recomment&BSACI is the only current guideline to
recommend egg introduction before peanut introdadbecause egg sensitization seems to occur
before peanut’ The AAP Committee on Nutrition and others activelgommend early

introduction of peanut in infant safe forms andndd recommend delaying introduction of any

specific food after 4-6 months of ate.
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Unfortunately, this significant recommendation waaility can be confusing for families and
clinicians alike. With the increasing evidence thatly food allergen introduction may induce
tolerance, and recommendations by most guidelinetordelay food allergen introduction,
physicians and patients desire guidance on howttoduce potentially allergenic foods as a

healthy component in the early infant complementeeging period*

Therefore, when implementing early introductiorpotentially allergenic foods in clinical
practice, we suggest clinicians place first priodh supporting the introduction of peanut and
egg which have evidence of benefit. The order gf@gd peanut introduction should be
determined based on national guidelines, cultuiadtpes and individual shared decision
making between patients and clinicians. Foods whale been evaluated and have been shown
not to increase the risk for allergy (milk, whesgsame, fish) could be a second priority. Finally,
even in the absence of evidence, the early intialuof foods such as tree nuts, soy and
shellfish in high risk children should be addresséth families. (Table %2 This discussion is
even more important now that commercial productgaiaing various amounts of proteins from

these foods are marketed for allergy preventioabl@ 2a)

Barriers to early introduction

Barriers to introduce food allergens may impedeoopymities for food allergy prevention.
Greenhawt and colleagues surveyed new and expgeeerits and found reluctance to feed
peanut around 6 months of &g&.survey by Lai and Sicherer reported parental téaeaction
(36%), choking (11%), and lack of infant-safe forofipeanut (6%}.Parents also requested
additional physician advice (44%), written informoat (24%), and allergist access (18%).
Despite parental awareness of guidelines, peaediffg rate was only 37% in infants >6 months

of age. In this same survey, only 60% of physiciamwided recommendations consistent with

10
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guidelines at the time of the stutiEncouragingly, follow up studies from EarlyNutosted

that the rate of peanut introduction in an unsaedehustralian population increased from 28.4%
during 2007-2011 to 88.6% in 2038Even when enrolled in clinical trials continuechatence

to protocols remains a challenge and adherendéfesemt based on the food. In the largest early
introduction trial to date, PreventADALL found thedherence at 26 weeks to introduction of
potentially allergenic foods between 13-18 weekkvahs 35% for peanut (44% who started
peanut), 43% for cow milk (63% who started milkj}%4 for wheat (66% who started wheat),
and 24% for egg (43% of those who started éyltogether, data suggests that physicians and
families require reassurance and guidance on #ipal aspects of early peanut introduction

and that written materials may assist implementati®able 1)

The Enquiring About Tolerance (EAT) study groupatyaluated barriers to early food allergen
introduction; nonadherence was associated witletaneollment factors: older maternal age
(>33 years old), non-white ethnicity and lower maakquality of life at enrollment. Post-
enrollment, parent reporting of infant feeding idifilties by 4 months of age was associated with
nonadherence. However, feeding difficulty was reggbmore frequently in the early

introduction group. Because the reported rate edifey difficulty was similar from 4 months
through 12 months of age, the feeding difficultyikely to have been conflated with the
stringent target of allergen consumption, rathantfepresenting developmental issues with

consumption.

A qualitative analysis of the parental reportingpadblems feeding their infant the allergenic
foods identified tree main themes: infant refusaldllowing issues, dislike of the taste and

infant iliness), concerns about reactions (digestivskin issues and actual allergy), and

11
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practical problems (lifestyle convenience and fpogparation issuedj.Sesame and egg

predominated in the parent reporting of feedindfms.

While noted barriers exist, there is patient amoichn interest in safe and practical early
introduction of a variety of potential food allerge In the absence of evidence, food
manufacturers are marketing early feeding prodomtsaining various potential allergens (Table
2a). The interest in early feeding of multiple pdial allergens is outpacing the ability for RCTs
to provide evidence for the efficacy, safety, tigyidose and forms of these allergenic foods.
This evidence gap leaves many practical questinaaswered for allergists, pediatricians and

families.
What form and how much to feed? Clues from the liteature

Reviewing previous early introduction studies gieksicians options for specific
recommendations on safe forms and dosing of a tleatdcan be used during early infant
feeding. The LEAP study recommended peanut pufflsnasmooth diluted peanut butter for
younger children and supplied peanut recipes fderothildren. The participants in LEAP
consumed a median peanut protein intake of 7.5ei\{goal dose was 6g/week, approximately
6 teaspoons) beginning between 4-10 months of mgeantinuing until 60 months old.
Additionally, early introduction in this form or aunt did not affect growth, nutrition or
breastfeeding duratiol.To prevent choking in infants thinning of peanuttér with water,

milk, or pureed fruit has been recommended. THigidn may be necessary until children are
able to safely eat foods with the consistency aino butter spread thin which can be after 12

months of age or based on individual developmeatiiities >®

12
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The EAT trial attempted introduction of multipledids in the early complementary feeding
period including boiled egg, peanut butter, sespaste, cow’s milk yogurt, white fish and
wheat-based ceredEAT aimed to introduce at least 2 g of proteimfrmultiple foods, eaten
twice per week. Together, the LEAP and EAT stugiewide information on effective dosing of
peanut for allergy prevention. Infant-safe formgeénut, in the amount of 2 teaspoons, 3x per
week (6 grams peanut protein) is the dose recometkhby the NIAID based on the LEAP
protocol. A smaller weekly dose is likely effecti{e grams peanut protein per week was used in

the EAT trial). Some guidelines simply recommengutar intake®

Many forms of egg have been studied for early ohiiation. EAT is the only trial which used
regular unprocessed boiled egg at a dose of 1 glesdl than 53g) egg per week. All other early
egg introduction trials used various forms of egghsas: egg white vs. whole egg, and boiled vs.
pasteurized raw**°These trials used a wide range of doses per spavid frequencies of
ingestion. The PETIT Trial study evaluated a da&nvention of aggressive management of
eczema and introduction of tiny doses of &gbe highest daily dose was 0.075 g egg white
protein powder, equivalent to two percent of a 89g and reported the greatest reduction of egg
allergy in their ITT analysis (9% early egg-group38% placebo-group) (risk ratio 0.22; 95%

Cl1 0.081-0.61, p=0.0012) at 12 monfHisis possible that both interventions contributed
prevention of egg allergy. In contrast, the HEARItwhich used 2.5g of powdered pasteurized
raw egg white protein (approximately 2/3 of a laeggy white) eaten three times per week, did
not show evidence of allergy prevention and fouigth nates of reactions on first exposure to the
pasteurized raw egtiThe EAT study found 2g whole egg protein (1.2g etiite protein) eaten
once per week had a protective effect in the gtbapfollowed the early introduction advice

(standard 5.5%, early 1.4%, p=0.084)sing predictive probability plots in this studlyyas

13
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estimated that 4 g of well cooked egg protein (egjent to 2g of egg white protein) was
associated with prevention of egg allergy. Thesdstalso found that pasteurized raw whole egg
appears to be less well tolerated with more akergactions? The exact dose and type of egg to
prevent egg allergy requires more research. lear¢hat raw egg and large doses of egg

inconsistent with infant nutrition needs are najuiead.

Early introduction of other foods in the EAT triatluded a 40-60g dose of cow milk yogurt,
three teaspoons of sesame paste (1 tablespoongf 28ute fish and two wheat based cereal
biscuits eaten once per week; all equivalent to@pmately 2 g protein to be eaten twice per

week®

The SPADE study useellOml of CM formula daily for two months startingzatmonth old and

found decreased rates of CMA at 6 moriths.

It is not possible to say if early introductionfish, sesame or wheat prevents the development of

allergy to these foods although it does not in nmostances appear to increase the risk.
Complementary Feeding- Potential Allergens Fit!

During the initial complementary feeding period\vaegg single ingredient foods, one at a time is
recommended to observe for symptoms of allergy.e@oads are tolerated they can be
combined. There is no evidence guiding how longaal fmust be fed prior to moving on to the
next “new” food, however one new food per daykslly reasonable, especially in terms of the
food allergens! Prolonging time between new foods may negativéfscadiet diversity, which
has been shown to affect food allergy outcofi&&Roduit et al. indicated that children with a
more diverse early diet had a lower prevalenceof fallergy*” This finding was supported by

Venter et al. who demonstrated that increased sityanf both food and food allergen intake in

14
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the first year of life was associated with a lowegvalence of food allergy up to 10 years of
age®® For each additional food given by 6 months, thesoof food allergy over 10 years was
reduced by 11%. For each additional allergen coesuny 12 months, the odds of food allergy

over 10 years was reduced by 33%.

From 6 months of age, it is difficult for infants tneet nutritional needs from breast milk alone,
and breastfeeding should continue alongside intibaiu of nutrient-dense, complementary
foods (CF). Based on the 2020 Dietary Guidelinegigaly Committee report (DGAC), fortified
infant cereal is an important contribution to mieeh and zinc needs and 0.5 ounces (15Q)
should be included in the breastfed infant &léthe DGAC recommends caloric intake ranges
from CF based on a percentage of total energy ént@knsumption from CF at 6-9 months of
age is 120- 280 kcal/day (20-35% of total energgkia), 56 kcal of which come from a fortified
grain for breastfed infants; the remaining CF “betdgs 64-224 calories/day. Therefore, after
the introduction of infant grain, other CF in tlaige group should come from a variety of
nutrient-rich foods to help meet the nutritionaéds for iron, zinc, potassium, and choline, all of
which are nutrients with gaps in the breastfednhtiet. Formula fed infants taking sufficient
formula do not benefit from fortified infant cer¢almeet iron and zinc requirements and a
whole grain is recommended instead to avoid exdiegary iron and zinc intake.

Food group patterns have not been establisheceif-tP-month age group, however,
recommended infant serving sizes of food groupaeet nutritional goals are listed in
Supplement Table S1. Likewise, there are no recamdeekfood group patterns for 4-6-month
infant feeding but introducing foods in the amouoisnd to prevent food allergy (particularly in
a high-risk population) are listed in Table 1. TM&AC did not calculate energy levels from CF

for 4-6 months because it targeted 6 months ast#teng age for CF. Total energy

15



330 requirements are lower at 4-6 months than at 6-8thso If one assumes an average energy
331 need for infants of approximately 600 kcal at 4-@nths, then up to 100 kcal (<20%) from CF is
332 reasonable leaving ample opportunity for earlyadtrctions of allergenic foods e.g., 60 kcal

333 from peanut butter or alternatively 20 kcal fronapet flour or powder (2 g protein/2 teaspoons)
334 26 kcal egg (2 g egg protein/ 1/3 egqg); 2-3 timesvpeek. There is no specific need to add a

335 fortified grain to the diet prior to 6 months ofed

336 The goals of early infant feeding are to introdtaads of varying flavors and textures to

337 encourage future food prefererféand to provide nutrition in a balanced and prdpost

338 manner for growth and development. (Supplementaiy}el' S1) The goal and challenge of early
339 complementary feeding of foods thought to be a#largis to offer these foods without

340 exceeding the needs for calories in the CF penmbvéthout displacing other nutrient dense

341  foods such as fruits, vegetables, meats, and vgrala-based foods.

342  There are a range of commercial products curreviylable for early allergen introduction.

343 (Table 2a) These products differ by the allergay ttontain, the dose of the allergen and the

344  degree of heating of the product. A blinded RCTgasted the tolerability and acceptabilty of a
345 commercial product containing 13 allergens, althoefficacy was not evaluatédFurthermore,

346  the product protein levels were significanly smallen doses currently recommended (less than
347 1 g of total protein) and patients were excluddtiéfy had parent-reported severe eczema or pre-
348  existing food allergy. The nutrient content of gireducts differ amongst each other and when
349 compared to conventional foods. (Table 2a) Conweatifoods (peanut butter, eggs, yogurt) can
350 be purchased at lower cost in the local marketpmagared for infant safe feeding. (Table 2b,

351 Table 3) A homemade recipe for mixed tree nut bustavailable in the online supplement S3.

16



352 Timing of early introduction plays a role in theoate between conventional and commercially
353 available early introduction products. The average of peanut introduction in LEAP was 6
354  months old and most children above 6 months oldlavelopmentally ready to introduce

355 various conventionally available forms of peangg,eand other potentially allergenic fodds.
356  Therefore after 6 months, there may be limited befee most commercially available early

357 introduction products.

358  Once early introduction has been initiated it theguires maintenance. Most studies of early
359 introduction employed intensive monitoring and emegement. For example, parents (mostly
360 mothers) were contacted over 100 times over theeyfaars of early peanut introduction.

361  Continuation rates and frequency of ingestion eséhfoods in the real world is unknown and
362 likely requires more support from clinicians thartypically offered or is even available.

363  Specialized dietitians were heavily utilized duriogd-prevention studies and may complement

364  efforts supporting early introduction.

365 As cited, risk factors for lower adherence to eartyoduction protocols from the EAT or LEAP
366  studies include non-white ethnicity, older materaigé, and lower maternal quality of Iff&®

367 Food allergy rates are significantly higher in n@hite infants making the challenges of early
368 introduction even more relevant in this populaffbRatients with these risk factors should be
369 identified and offered support for initiation anaht¢inuation of early food introduction. This can
370 involve more frequent monitoring and advice froraittprimary care specialists and/or

371 dieticians. It also requires identifying affordalleurces of potential allergens. Egg and peanut
372 will generally be cheaper than sesame, fish, asaruts. This also makes the cost of

373 commercially available products an important faetben implementing early introduction of

374  food.
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The decision to introduce allergenic foods is car@nd families must consider the pros and
cons of commercial products versus conventional fés always, the family’s needs and
preferences need to be a part of the decision mgkiocess. There are a range of commercial
products currently available for early food allergetroduction. In order to collaborate with
families in shared decision making we suggesttti@tllergist/dietitian take the following
features into account: Cost, Convenience, Addititmgredients, Nutritional Composition, Dose
of allergen, and Degree of Heating. (Table 3) Clams should be comfortable guiding the

patient through this decision making process.
Shared Decision Making

Shared decision making (SDM) involves a collabermtialogue between clinicians and patients
to reach decisions based on evidence and persahsvy Optimization of early food

introduction can only be possible if and when aikais willing and able to introduce these
foods. As part of the therapeutic relationship vai#ttients and parents, clinicians must ensure
that the values and the preferences of patientsieoeporated with current scientific
understanding to guide the medical decision-makgiogess® This alignment is especially
important when: clinical guidelines change or diabstantially between countries; when there
may be significant anxiety surrounding the avagadgbproaches; when there is some degree of
uncertainty or disagreement regarding the bestoagpr, or there is a lack of practical guidance.
Early introduction of foods encompasses all thesedrs. Decision aids have been used to help
guide decisions about therapies when there is sy @aswer. A decision aid for early
introduction could be a useful tool however thee@irrently none available. Therefore, an

allied approach using SDM yields the optimal outedny ensuring that the needs of the patient
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remain a priority and that therapeutic decisiom®iporate both medical understanding and

patient expectatiors.

Understanding that many food-introduction guideli@eeommendations have drastically changed
from full avoidance to early introduction, and tigaidelines will continue to adapt allows
clinicians to empathize with patients who distnstv recommendations. Normalizing the initial
reluctance of clinicians and patients to incorporagw changes can start an effective
conversation about options. Discussion may inchdtiressing mixed messages received from
primary care clinicians (or other sources) whichyrd#fer from specialist suggestionsThe

ability to have an open and honest dialogue aliesitvariability in guidance and lack of

certainty is crucial in the SDM model.

Early introduction of foods is further complicatetien a patient has already developed a food
allergy. While the probability of coexistence ohet food allergies may be low at a young age,
the question of how best to support families wittiaduction of similar allergens has not yet
been formally addresséfAs a result, families are left with few evidenaesed choices: avoid
other allergenic foods; introduce at home withestihg; test and then introduce or avoid; or
introduce in-office with medical supervision. Iinfidies elect to test prior to introduction, careful
discussion about the potential for false-positaed false-negative) testing must occur. In
addition, planning how to introduce foods basedesting results should be reviewed prior to

any diagnostic evaluation.

Because the efficacy of early food introductiotinge sensitive, these challenging conversations
may be most effective before complementary foadtr®duced. The dialogue involved in SDM
can take significant time to understand families’gpectives, to discuss limitations of available

diagnostic testing and the potential need for onallenges?*>*A significant and practical
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barrier to early food introduction is the lack mhély access to clinicians that are knowledgeable
and capable of having these detailed conversatasthere is limited access to clinicians who
are willing and able to perform food challenges wheeded?® Unfortunately, a recent Canadian
survey suggested significant inconsistency in aglvégarding introduction of allergenic foods
amongst allergists, pediatricians and family ptacters>! Ensuring that primary care clinicians
are suitably trained and able to have these evedbased SDM discussions remains the
responsibility of allergists and policymakers thghieducation and practical, user-friendly
guidelines. The allocation of clinician and alliegalth experts such as allergy trained dietitians,
and the establishment of a triage priority for @ats who may benefit from early introduction

may help to direct resources more efficiently.

As clinicians we should encourage at-risk infantbe exposed to potentially allergenic foods in
a safe manner. In order to prevent various foaetgikks in as many patients as possible,
clinicians should use a SDM approach to incorpgpateent desires when creating specific early

introduction approaches with families.
Conclusion

As guidelines continue to adapt to developingditere, it is prudent for clinicians to understand
that eating certain potential food allergens shdaalé part of early complementary feeding and
other potential food allergens can be part of cemgntary feeding. Neglecting to engage in
discussions around feeding potentially allergeaaxt may risk missing the window of
opportunity of early introduction. As we venturéarm new era of “let the babies eat,” clinicians
should be able to discuss available options fooducing home-made or commercially available
products containing potential allergens and howeltfeods might fit in the infant diet.

Educational materials will aid clinicians in SDMdaprovide families with written guidance as
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they navigate complementary feeding. A thorougheustdnding of the early introduction
literature, current prevention guidelines, and clam@ntary infant nutrition will empower
physicians to address patient needs and concetnsMben advice is established as effective and

where uncertainty remains.
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Table 1- Including potential allergens for allergy pevention and/or healthy infant feeding during thefirst year of life

Food

Choose healthy infant foods*

How much/howrofte
As part of the infant’s complementary diet

When developmentally ready** around 6 months of agketween 4-6 months of age if advised by yowtatodue to high risk of allergy

BENEFICIAL for prevention

(severe eczema or egg allergy)***

Peanut

Choose peandlour or thinned peanut butter that has no addgcentients (salt,
sugar, oils) for healthier options!
Peanut butter should be thinned with breastmilkewar formula or mixed into &

pureed food e.g., 2 teaspoons of peanut butterdwiieh 2-3 teaspoons liquid.

About 1-2 teaspoons peanut butter/powder per

serving, served 2-3 times per week as tolerated

BENEFICIAL for prevention but effective dose requires further research
When developmentally ready after 4-6 months of &ge*

Egg

Serve well-cooked egg mashed with pureed foodfiapmed and served as fing

food.

About 1/3 of a well-cooked egg, 2-3 times per
week

HAVE NOT BEEN STUDIED SUFFICIENTLY

to know if early introduction decreases risk of dergy therefore doses are based on healthy feeding
There is currently no evidence of benefit to defdsoduction of highly allergenic foods after 4-@nths of age and developmentally ready**

Wheat Infant wheat cereals (iron-fortified for theastfed infant); whole wheat toast, | ¥2-1 ounce total grains per day. %2 ounce whe

pasta or crackers for older infants serving includes: ¥4 cup fortified infant wheat
cereal; ¥ cup pasta, ¥ slice bread

Milk Plain, full-fat yogurt can be mixed into puik&uit or vegetable; cow’s milk 2-4 fluid ounces per day
should not substitute for breast milk or infantnfoila

Sesame Tahini is sesame paste typically served as ardignt in hummus or as tahini | > or = %2 ounce seeds/any nuts per week
dipping sauce for finger foods like vegetablesrfdkd with water, lemon juice, | (or 3 teaspoons)
olive oil, and herbs for flavoring).

Seafood Low mercury finfish 1 ounce per serving, 3 times per week

https://www.fda.gov/media/102331/download

(See FDA link for frequency and type of fish)

to know if early introduction decreases allergy ri& therefore doses are based on healthy feeding
There is currently no evidence of benefit to defdsoduction of highly allergenic foods after 4-@nths of age and developmentally ready**

HAVE NOT BEEN STUDIED

Tree nut8 | Smooth, thinned nut butters e.g., almond, cashawglhut, pistachio, walnut, | > or = % ounce seeds/any nut per week
pecan (or 3 teaspoons)
Soy Soft tofu 2 Tablespoons per serving

rat
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* When beginning complementary feeding, offer singégedient foods one at a time initially to deterentolerance.
There is no prescribed number of days or feediegsired to determine tolerance but we recommenglam new food per meal.

** How do | know if my infant is developmentally re&diere are some signs:
* Holds head upright
» Closes mouth around a spoon can open mouth andde@ard to accept a spoon
» Can sit with some assistance.
Offer your baby 1-2 foods prior to offering potextlty allergenic foods to ensure they are develogaigrready to eat complementary foods.

***Eor most infants with severe eczema and/or eldgrgy who are already eating solid foods, intradgdoods containing ground peanuts between
4 and 10 months of age and continuing consumptiay mduce the risk of developing peanut allergp lygars of age. The FDA has

determined, however, that the evidence supportirsgciaim is limited to one study. If your infaradisevere eczema and/or egg allergy, check with
your infant's healthcare provider before feedingfocontaining ground peandfs.

# Infant feeding
» Protein foods, modified for texture, such as peaneé nuts, egg, sesame, fish, and soy can basfadalthy additions in the infant diet
within this recommended framework.
» We recommend introducing potential allergenic foeddy and feeding them regularly rather than agiked amount as long as it is within
the context of healthy infant feeding.
* See Online Supplement S1 for further infant feedjuiglance.

~ Peanut and Tree nuts and Sesame
» Peanut, tree nuts and sesame are protein foodsighker fat and calorie content therefore, a smakeving size is more appropriate.
» Balance these higher fat/protein foods with lovarfdods such as fish, soy, and other proteingmasidered highly allergenic such as lean
meats, poultry, legumes, etc.
* Doses for tree nut prevention are not known.
* It may not fit within healthy infant feeding regimeto aim for 1-2 teaspoons of each tree nut pekwe
» See mixed nut butter recipe in online Supplement S2

Goal doses of food protein per week from EAT stutlg of each allergenic food protein twice each w@eg of allergen protein per food per
week). The full weekly amount for the allergeniodis consisted of 2 small 40- to 60-g portions af'samilk yogurt, 3 rounded teaspoons of peanut
butter, 1 small hard-boiled egg (<53 g), 3 rountspoons of sesame paste, 25 g of whitefish, avitat-based cereal biscuits (e.g. Weetabix).
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Table 2 a. Early Allergen Introduction: Commercial Products

Product Recommended Allergens: Form Ingredients Instructions Cost per 4 weeks | Nutrition/Serving
Weekly Dose Type and Protein Dose (USD) Peanut Products
(maintenance)
Hello, Peanut! | Up to 3g peanut Peanut; Powder Organic blend of peanut and sprouted oat flakes Day Introduction Kit: $25 10 calories
protein Introduction Packets: (Introduction): Mix 1 g protein
Gradually increasing dose| 1 packet into baby | Maintenance Kit: $20 gg fca’bc’hyd’ate
food daily. 28 day cost 3x/week= 0 ?ngatsodium
Maintenance Packets: $30 0g added sugar
1 gram/packet Days 8+
(Maintenance): Combination Kit: $40
Mix 1 packet into
baby food up to 3x
per week
Lil Mixins 4-6 g Egg white Egg white: Powder | Egg: Baked egg whites and tapioca starch Add 2 scoops (59) | Eqg: Egg
protein 2 grams in 2 scoops (59) Peanut: Organic ground peanuts of Peanut Powder | Single Serve 1 month | 20 calories
(2 g egg white Tree nut: Almonds, walnuts, hazelnuts, pistachios | Mix into any baby | $16.66 |2=3t Eggzt ot
protein, 2-3 times) food. Mix well to 240g Jar 1 month available
' blend into food. =$8.74 30 mg sodium
. Peanut Peanut: 0 g added sugar
6 g peanut protein | 2 grams in 2 scoops (5g) Single Serve 1 month | Peanut
(2 g peanut protein, 3 $16.66 20 keal
times) 240g Jar 1 month 2 g protein
=$8.74 0.5 g fat
Tree nut: (Almond, Tree nut: gsg'lgg}:omem not
6 g Tree nut protein- Pistachio, Hazelnut, Single Serve 1 month | 5 g carhohydrate
mixed Walnut): 2 grams mixed $16.66 0 g added sugar
. tree nut protein in 2 scoop 240g Jar 1 month Tree nuts
(2 g mixed tree nut (59) =$8.74 20 calories
powder, 3 times) 2 g protein
Fat content not
available
30 mg sodium
3 g carbohydrate
0 g added sugar
MightyMe 6 g Peanut protein Peanut: 1 gram per Puff: Organic Rice Flour, Organic ground peanuts, Organicl pouch per week $17.60 per month 30 calories
(1 full pouch) serving Melt- Peanut QOil, Sea Salt, Calcium Carbonate iggp;gtem
able 20 mg sodium
Solid 3 g carbohydrate
0 g added sugar
Ready, Set, 3 g Milk protein Milk : Powder | Organic cow’s milk Add a daily packet | Individual intro box 10 calories
Food! 0.43 grams per Organic peanut to the child's breast| from Amazon: 1 g protein
maintenance packet Organic cooked egg white milk, formula, or $18 zs;ﬁ:&t;m not

0.88 g Egg protein

3 g Peanut protein

Egg White:
0.125 grams per
maintenance packet

Peanut
0.43 grams per
maintenance packet

food. Start with
Stage 1 packets
(Days 1-11), then
offer daily Stage 2
(Maintenance)
packets.

1 month supply:
$49/month

3 month supply:
$39/month

6 month supply:
$29/month

10 mg sodium
1 g carbohydrate
0 g added sugar
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Spoonfulone 210 mg of each 30 mg per day of each of | Mix-in All products contain a blend of the following Mix 1 packet into 1x Purchase: Mix-Ins
allergen protein the following: Powder | ingredients: peanuts, milk, shellfish (shrimp)etreuts | your baby's food 7 pack: $19.00 10 calories
Milk, Egg, Wheat, Soy, (almond, cashew, hazelnut, pecan, pistachio, and | daily. 14 pack: $34.95 31 %aarme'“
Sesame, Peanut, Tree Puffs walnut), pasteurized egg white, fish (cod and sajno 28 pack= $67.95 0 ?ng sodium
Nuts: Almond, Cashew, grains (wheat and oat), soy, and sesame. 1 g carbohydrate
Pistachio, Hazelnut, Subscription: <1 g sugar
Walnut, Pecan, Fish: Oat Mix-Ins: Rosemary extract, salt, organic cane sugar 14 pack: $33.20 Puffs
Salmon, Cod, Shelifish: | Crackers | natural flavors 28 pack: 30 calories
Shrimp Puffs: Organic white rice flour, salt, rosemaryrext, $59.50/month 1 g protein
organic invert sugar syrup, organic strawberry pewd 8 g fat di
(organic strawberry, organic maltodextrin, orgagoen 6 ;ng;go'ﬁ;grate
starch), natural flavors, calcium carbonate, mixed 1g sugar
tocopherols. Oat Crackers
Oat Crackers: Organic whole oat flour, organic sugg 50 calories
organic palm oil, salt, rosemary extract, organiert 1 g protein
sugar syrup, organic vanilla extract, natural ftayo l5gfat
organic dried blueberries, baking soda, organic 35 mgbsor?'gmt
sunflower lecithin, salt, cinnamon, mixed tocopliero Zggcsangr yarate
Gerber No dose Peanut protein content Puffs Organic corn flour, organic de fatted peanut flour, No instruction on $2.29/5 servings 30 calories
Organic Baby | recommended unknown. 1 dotal protein organic whole grain oat flour (contains wheat),amig | how much or 19 ?’tf’te'”
Pops Peanut per serving (18 pieces or high oleic sunflower oil, calcium carbonate, mixed | frequency to feed | Cost per month for 3 s %gasodium
1/3 cup) tocopherols (to maintain freshness), vitamin b1 for allergy servings per week: 5 g carbohydrate
Also available in Tomato (thiamin mononitrate). prevention. $5.50 0 g added sugar
flavor and Banana flavor
with Og protein per serving
(peanut listed as last
ingredient)
Happy Baby 3 g Walnut protein Apple Walnut with 1 Fruit Apple Walnut: Feed “several times| $1.99 per pouch Apple Walnut
Organics teaspoon walnut butter = pouches Organic apple puree, organic walnuts, organic lemon per week” for 100 calories
Nutty Blends 1g walnut protein (each 3 juice cqncentrat_e, m‘ixed tocopherols (vitamin E), allergy prevention. | 23.88/month per 3 g Sffoattem
3 g Peanut protein ounces ascorbic acid (vitamin C) to preserve freshness. allergen O'mg sodium
Banana Peanut with %2 or 85 Banana Almond: 13 g carbohydrate
teaspoon peanut butter = 1 9) Organic banana puree, organic almonds, organicriemo 0 g added sugar
) g peanut protein juice concentrate, mixed tocopherols (vitamin E), Banana Almond
3 g Cashew protein ascorbic acid (vitamin C) to preserve freshness. 100 calories
Pear Cashew with 1 Banana Peanut: 2 g protein
teaspoon cashew butter =|1 Organic banana puree, organic peanuts, organialemo gg fat di
g cashew protein juice concentrate, mixed tocopherols (vitamin E), 19mggcs;rb'g£drate
3 g Almond protein ascorbic acid (vitamin C) to preserve freshness. 0 g added sugar
Banana Almond with % Pear Cashew: Banana Peanut
teaspoon almond butter ={1 Organic pear puree, organic cashews, organic lemon 90 calories
g almond protein juice concentrate, mixed tocopherols (vitamin E), 2 g protein
ascorbic acid (vitamin C) to preserve freshness. lgfat
0 mg sodium
19 g carbohydrate
0 g added sugar
Pear Cashew
80 calories
1 g protein
2.5 gfat
0 mg sodium
13 g carbohydrate
0 g added sugar
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Table 2 b. Early Allergen Introduction Foods

U

Food Serving Calories Protein | Fat (g) Added Sodium | Cost per 4 weeks (USD
(9) Sugar (9) (mg)
Egg- hard 1/3 egt 24.¢ 2.0¢ 1.67 0 21.¢ Large organic egt
boiled, well- $3.49
cooked Conventional eggs
scrambled $1.18
Based on using portion
of 3 eggs/week/dweeky
Peanut butter 1 32 1.17 2.€7 0.t 23 $044
national brand | teaspoon Based on 3 teaspoons
per week/4 weeks
Peanut butter 1 33 1.3¢ 2.€7 0 15 $052
“healthy” teaspoon Based on 3 teaspoons
brand (just per week/4 weeks
ground
peanuts)
Powdered 1 10 1.C <0.t <0.t 15 $0.86
peanut butters | teaspoon Based on 3 teaspoons
(e.g., PB2) per week/4 weeks
Bamba 0.35 55 caloriet 1.0 3.t 0.Eg 40 $5.2¢
ounce Based or8 servings per
(about 10 week/4 weeks
sticks)
Based on:

Organic eggs dozen-$3.49; Conventional eggs dozeiB$Peanut butter-16 ounce-$3.49; Peanut butealthy’-16 ounce- $4.19;
PB2-6.50unce-$5.99; Bamba 8 pack of 0.7 ounce-$6.99
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Table 3: Commercial products for early introduction of food allergens compared to coventional foods

There is a range of commercial products currentgylable for early food allergen introduction. Teggoducts differ by the allergen they contain,
the dose of the allergen and the degree of heafitite product. Cost of commercial products areificantly higher than conventional foods and
the nutrient content of the products differ amoregsth other and also when compared to conventioods. It is a complex decision to make about
whether to use the commercial products vs. coneeatifoods. As always, the families needs and peafees need to be a part of the decision
making process. However, in order to collaborat wamilies in decision making we suggest thatahergist/dietitian take the following features

into account:

Features

Commercial

Conventional

Cost

More expensive

Less expensive

Convenience

More convenient for families spending little
time preparing foods

Can be convenient to families, cooking and
preparing most of their meals

Additional ingredients

These foods can act as food allergens too

Ability to use a pure source of the food
allergen only

Nutritional composition

Generally low in calories and lacking a wide
nutritional profile

Rich sources of other nutrients: see online e
supplement S1

Dose of food allergen

Some products contain far less food allerger
compared to doses used in research and thg
recommended by international guidelines

1 A desired dose can be chosen from allergen
gwntaining foods

Degree of heating

Degree of heating/cooking of the allergen m
be not similar to those used in research and
those recommended by international guideli

A\ desired degree of cooking/heating can be
chosen from allergen containing foods
nes




Online supplment S1: Recommended Daily I nfant Portions 6-12 months

Smaller portions | Sampleinfant safeforms

for younger

infants
Fruits 2-8 Tablespoons | Smooth puree or soft cooked angipetb
Vegetables 2-8 Tablespoons | Smooth puree or soft cooked angipetb

Include red,
orange, and dark
green vegetable

U7

Grains* Y%—1 ounce Whole wheat or fortified infant cereal (or farina o
Choose a variety crealr(n of wheat), whole grain pasta or pastinat was
whole grains erackers
. . (This includes %2
including wheat
grains ounce per day or
fortified grains for
the breast-fed
infant)
Protein foods** | % - 3 ounces Smooth diluted peanut or tree nut butters or posvder
Meat, fish, or butters/powders mixed into pureed foods
It : :
POUTTY, €995, Hard boiled, well-scrambled eggs blended into pdiree
nuts, seeds .
foods or chopped for finger foods
Tahini (sesame)
Dairy Ya — Y cup Yogurt, cheese
Breast milk or 3-5 feedings
formula

24-32 ounces/day (and as low as 16-20 ouncesad iapproaches 12
months of age)

*1 ounce protein foods = 509 egg; 28.35gram leaatmeseafood; ¥4 cup tofu;

1 Tablespoon peanut butter, tree nut butterseed butter (diluted for infant safe feeding);

For vegetarian diets the recommendation for protein foods increasesdances per day of nuts, seeds, legumes.
**]1 ounce grain = 1/2 cup pasta, 1 slice breadi ®ablespoons for infant cereal



Online Supplement S2 Recipe:

Mixed nut butter recipe:
Place all ingredients in a food processor and @®oatil completely smooth (including any addedshut
Serve spread on whole-wheat toast or as a dippfoceoked

Nut (Total gwt per nut) Gram of protein per nut | 2 gramsprotein per serving
Almond (1.2 g) 0.254 8 nuts (2.032 g)

Peanut (0.99) 0.219 9 kernels (1.917

Cashew (app. 1.5 g) 0.273 8 (Whole nuts 2.1 g)
Pistachio (0.7 g) 0.141 14 nuts (1.974 g)
Macadamia (2.6 g) 0.202 10 nuts (2.02 g)

Brazil (5 g) 0.716 3 nuts (2.139 g)

Walnut (4g whole = 2 halves)| 0.609 3.5 whole oakés (2.13 g)
Pecan (4 g whole = 2 halves) 0.348 6 whole or Vdsa(2.088)
Hazelnut (app 1.4 g) 0.234 9 nuts (2.11 g)
https://ndb.usda.gov

4 types of nuts (approx. 1/3 cup) plus 2 tablespairoil — grind and mix with blender

9 types of nuts (almost 1 cup) plus 4 tablespodmsl e grind and mix with blender

Keep in fridge and eat as is or mix with any prefdifood such as apple sauce or yogurt.
Oil will separate from nut butter during storagex mvell before using.




