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Objectives

• To provide an overview of current guidelines (and their 
evolution) for food allergy prevention

• Another “U-turn”
• Breastfeeding and concurrent allergen introduction

• What is new?
• Diet diversity
• Diet indices

• A few remaining questions regarding food allergen 
introduction in infancy
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Changes in guidelines
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1998 2000 2008 2013 2014 2016 2017 2018 2019 2020

COT UK – high 
risk avoid peanut

COT UK – no 
longer applies

COT UK 
High risk: peanut from 4 m
General: no need to exclude > 
6m

BSACI
High risk: peanut/egg from 4 m
General:  introduce peanut/egg 
as part of normal diet

ASCIA –
all infants introduced 
food allergens in first 
year

EAACI - no 
recommendation re. 
withhold/encourage 
food allergens>4 m

AAP - high risk 
avoid food 

allergens up to 
3-5 years

AAP – no need 
to delay food 

allergens
AAAAI –

introduced food 
allergens part of 
normal weaning

AAP – early introduction of 
peanut may prevent peanut 

allergy

NIAID – high risk early peanut 
(4 m)  introduction (grp 1)

LEAP
EAT

Shroer, Groetch, Mack, Venter https://www.jaci-inpractice.org/article/S2213-
2198(20)31182-X/abstract

It is OK to be confused – we were too!



Breastfeeding and early introduction

Reduced risk of peanut sensitization following
exposure through breast-feeding and early peanut
introduction

Tracy J. Pitt, MD,a Allan B. Becker, MD,b,c Moira Chan-Yeung, MD,d Edmond S. Chan, MD,e Wade T. A. Watson, MD,f

Rishma Chooniedass, MN,b,c and Meghan B. Azad, PhDb,c Toronto, Ontario, Winnipeg, Manitoba, Vancouver, British

Columbia, and Halifax, Nova Scotia, Canada

GRAPHICAL ABSTRACT

Background: Recent trials have shown that avoiding peanuts
during infancy increases the risk of peanut allergy; however,
these studies did not address maternal peanut consumption.
Objective: We sought to investigate the relationship between
maternal peanut consumption while breast-feeding, timing of
direct peanut introduction, and peanut sensitization at age
7 years.
Methods: Secondary analysis of a nested cohort within the 1995
Canadian Asthma Primary Prevention Study intervention study
was performed. Breast-feeding and maternal and infant peanut
consumption were captured by repeated questionnaires during
infancy. Skin prick testing for peanut sensitization was
performed at age 7 years.
Results: Overall, 58.2% of mothers consumed peanuts while
breast-feeding and 22.5% directly introduced peanuts to their
infant by 12 months. At 7 years, 9.4% of children were
sensitized to peanuts. The lowest incidence (1.7%) was observed
among children whose mothers consumed peanuts while breast-
feeding and directly introduced peanuts before 12 months.
Incidence was significantly higher (P < .05) if mothers consumed

peanuts while breast-feeding but delayed introducing peanuts to
their infant beyond 12 months (15.1%), or if mothers avoided
peanuts themselves but directly introduced peanuts by
12 months (17.6%). Interaction analyses controlling for study
group and maternal atopy confirmed that maternal peanut
consumption while breast-feeding and infant peanut
consumption by 12 months were protective in combination,
whereas either exposure in isolation was associated with an
increased risk of sensitization (P interaction 5 .003).
Conclusions: In this secondary analysis, maternal peanut
consumption while breast-feeding paired with direct
introduction of peanuts in the first year of life was
associated with the lowest risk of peanut sensitization,
compared with all other combinations of maternal and
infant peanut consumption. (J Allergy Clin Immunol
2017;nnn:nnn-nnn.)

Key words: Breast-feeding, lactation, maternal peanut consump-
tion, peanut allergy, peanut sensitization, timing of peanut
introduction
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The study was funded by the Canadian Institutes of Health Research and the Allergy,
Genes and Environment (AllerGen) Network of Centres of Excellence. These entities
had no role in the design and conduct of the study; collection, management, analysis,
and interpretation of the data; preparation, review, or approval of the manuscript; or
decision to submit the manuscript for publication.

Disclosure of potential conflict of interest: E. S. Chan’s institute received a grant from
Canadian Institutes of Health Research for this work and grants from DBV

Technologies for other works. M. B. Azad’s institution received a grant from Canadian
Institutes of Health Research for this work. The rest of the authors declare they have no
conflicts of interest.

Received for publication December 18, 2016; revised June 16, 2017; accepted for pub-
lication June 26, 2017.

Corresponding author: Meghan B. Azad, PhD, Children’s Hospital Research Institute of
Manitoba, 501G—715 McDermot Avenue, Winnipeg R3E 3P4, Manitoba, Canada.
E-mail: meghan.azad@umanitoba.ca.

0091-6749/$36.00
! 2017 American Academy of Allergy, Asthma & Immunology
http://dx.doi.org/10.1016/j.jaci.2017.06.024

1

Pitt TJ et al. J Allergy Clin Immunol. 2018;141(2):620-5 e1 6



Venter C, et al. J Nutr Sci. 2016;5:e40.

Grimshaw K, et al.  Pediatrics. 2013;132(6):e1529-38

• Southampton UK: 
Introduction of cow’s milk 
while breast feeding 
significantly reduce ALL food 
allergies

• Isle of Wight UK: 
Introduction of cow’s milk 
while breast feeding 
significantly reduce ALL food 
allergies

7

One study showing that introducing cow’s milk while 
breastfeeding prevents ALL food allergies

Another study showing that is it not the case….
There is no need to feel guilty…



Definitions

• Dietary diversity: can be defined as the 
number of different foods or food groups 
consumed over a given reference period.

• Dietary quality: no official definition in 
the literature. Definitions vary widely, and 
many different measurement tools are 
used. Diet quality may reflect nutrient 
adequacy, but this is not always the case 
(use of a diet index, e.g., Mediterranean 
diet index)

8

Venter C et al.  Allergy. 2020;75(3):497-523.



What does diet diversity mean in 
relation to allergy outcomes?

Carina Venter, Matthew Greenhawt, Rosan W. Meyer, Carlo Agostoni, Imke Reese , George du 
Toit, Mary Feeney, Kate Maslin, Bright I. Nwaru, Caroline Roduit, Eva Untersmayr, Berber 
Vlieg-Boerstra, Isabella Pali-Schöll, Graham C. Roberts, Peter Smith, Cezmi A. Akdis, Ioana 
Agache, Miriam Ben-Adallah, Stephan Bischoff, Remo Frei, Holger Garn, Kate Grimshaw,  
Karin Hoffmann-Sommergruber, Nonhlanhla Lunjani, Antonella Muraro, Lars K. Poulsen,  
Harald Renz, Milena Sokolowska, Catherine Stanton, Liam O'Mahony
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EAACI position paper on diet diversity in
pregnancy, infancy and childhood: Novel concepts
and implications for studies in allergy and asthma

< Title >
< Sub-title >

< Presenter >
< Title of presenter >

< Date >

Venter C et al. Novel concepts and implications for studies in allergy and asthma. Allergy. 
2020;75(3):497-523.



Diet diversity 
(DD) in 

infancy vs. 
allergy 

outcomes

Allergy outcome Increased risk with 

higher DD

Reduced risk with higher 

DD

No effect

Sensitization + (4.5 yrs) [food

+ (6 yrs) [food] 

+ (up to 15 yrs) [aero-allergens] 

+(yrs 5) 

+ (4.5 yrs) [inhalant] 

+ (6 yrs) [inhalant] 

Food Allergy + (up to 6 yrs) 

Atopic Dermatitis (eczema) +(2 yrs)

+ (6 yrs) 

+ (2 yrs) 

+ (3 yrs)

+ (10 yrs)

+ (2 yrs) 

+ (1 yr) 

+ (5 yrs) 

+ (4 yrs) 

+(2 yrs)

+ (4 yrs) 

+ (6 yrs) 

Asthma/Wheeze + (6 yrs) 

+ (5 yrs)

Rhinitis (seasonal allergies/hay 

fever)

+ (5 yrs) +(6yrs)

Venter C et al. Allergy. 2020;75(3):497-523.



The association between four different measures of DD during 
infancy and development of FA over the first 10 years of life

DD was defined using four measures:  
1) the WHO definition of minimum diet 
diversity at 6 m;  
2) number of foods introduced: food 
diversity (FD) at 3, 6 and 9 m; 
3) number of food allergens introduced: 
food allergen diversity (FAD) at 3, 6, 9 and 
12 m; and 
4) number of fruit and vegetables 
introduced: fruit and vegetable diversity 
(FVD) at 3, 6 and 9 m.

Venter C et al. J Allergy Clin Immunol Pract 2020; 8(6):2017 – 2026



Food Diversity at 6 months/food allergen diversity at 
12 months vs. food allergy

• Multivariate analysis showed that food diversity at 6 m (p=0.0111) and FAD at 12 m 
(p=0.0005) significantly reduced the odds of food allergy over first 10 years

Every 
additional food 
eaten 11% 
reduction in FA

Every 
additional food 
allergen  eaten 
33% reduction 
in FA

Venter C et al.  J Allergy Clin Immunol Pract. 2020; 8(6):2017 – 2026



Just how many foods did the babies eat?

Venter C et al. J Allergy Clin Immunol Pract. 2020; 8(6):2017 – 2026 13

Age range Median WHO DD 
score

(IQR, minimum –

maximum)

Median Food DD 
score (IQR, 

minimum –

maximum

Median FAD 
score (IQR, 

minimum –

maximum

Median FVD 
score

(IQR, minimum-

maximum

By 3 months* NA 0 (0, 0-15) 0 (0, 0-3) 0 (0, 0-4)

By 6 months* 5 (3-4; 0-5) 11 (9-13, 0-21) 2 (2-3; 0 -6) 3 (3-4, 0-5)

By 9 months* NA 16 (14 – 17; 5-21) 4 (1-8; 3-4) 5 (4-5, 1-5)

By 12 months** NA NA 5 (4-6; 0-8) NA



Association between food allergy outcomes, family history of allergic disease, maternal history of allergic disease, maternal history of food allergy, 
parity and eczema in the first year of life

Venter C et al. J Allergy Clin Immunol Pract. 2020; 8(6):2017 – 2026 14

Demographic factor Association with food allergy in the child

Family history of 
allergic disease 

No

Maternal history of
allergic disease 

No

Maternal history of FA YES
At 10 years: 3.06 (1.4 - 6.5); p=0.004

Parity No

Breastfeeding 
duration (days) 

No

Age of introduction 
of solid foods (weeks) 

YES
Over the first 10 years: 1.16 (1.1- 1.3); p = 0.002

Any eczema in 
first year of life 

YES
Over the first 10 years: 2.82 (1.5 - 5.5); p =0.002



Other factors of interest

Venter C et al. J Allergy Clin Immunol Pract. 2020; 8(6):2017 – 2026 15

Factor Association

Did eczema lead to delayed introduction of 
solid foods?

No  (14.9 vs. 15 weeks)

Did eczema lead to fewer allergens 
introduced by 1 year?

Negative association (p=0.04) i.e. having eczema 
did not reduce number of food allergens 
introduced.

Is the filaggrin loss-of-function mutation 
associated with increased food allergy 
outcomes?

YES (4 times more likely to have a food allergy)

Is the filaggrin loss-of-function mutation 
associated with increased eczema outcomes?

No (underpowered)



Loss-of-function 
mutations within 
the filaggrin gene (FLG-LOF) lead 
to reduced protein expression 
resulting in epidermal barrier 
dysfunction, making the skin 
more permeable to 
environmental allergens and 
increasing trans-epidermal 
water loss. If those same food 
proteins enter the body through 
a broken skin barrier due to 
eczema, the signaling to the 
immune system says, “These 
proteins are in the wrong place,” 
so that the immune system 
learns to defend against those 
proteins, and that’s what an 
allergic reaction is.  
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Diet diversity in infancy and infant microbiome

Laursen et al. mSphere. 2016;1(1).

The transition to family 
foods with higher protein 
and fiber content 
correlates with increased 
gut microbiota diversity. 



Early life diet increases butyrate production

in the reference group. In total, 1133 children were included in this

cohort. The study was approved by the local research ethics commit-

tees in each country, and written informed consent was obtained

from all parents.

2.2 | Definitions

Questionnaires were administered in interviews or self‐administered

to the mothers within the third trimester of pregnancy and when

children were 2, 12, 18, 24 months of age and then yearly up to age

6 years. Feeding practices were reported by parents in monthly dia-

ries between the 3rd and 12th months of life. Duration of breast-

feeding was categorized according to the number of months children

were breastfed (not exclusively).

Children were defined as having asthma when the parents

reported at least once that the child had either a doctor‐diagnosed
asthma or at least two doctor‐diagnosed episodes of obstructive

bronchitis in the last 12 months in the year 4, 5, or 6 questionnaire,

independently of diagnosis reported in the first 3 years. Obstructive

bronchitis is commonly used to define the first occurrence of asth-

matic symptoms. Food allergy was defined when the parents

reported up to age 6 years that the child had at least once been

diagnosed with food allergy by a doctor.

Children were defined as having atopic dermatitis when the par-

ents reported that the child had atopic dermatitis diagnosed by a

doctor at least once up to 6 years of age and/or a positive SCORAD

score (> 0) assessed at the age of 1 year, during medical examination.

Allergic rhinitis was defined by the presence of symptoms (itchy,

runny, or blocked nose, without a cold, and associated with red itchy

eyes) or a doctor diagnosis of allergic rhinitis ever, reported at

6 years.

Positive parental history of allergies was defined as ever having

asthma, allergic rhinitis, or atopic dermatitis.

2.3 | Human‐specific IgE quantification

Allergen‐specific IgE antibodies (D. pteronyssinus, D. farinae, alder,

birch, hazel, grass pollen, rye, mugwort, plantain, cat, horse, dog,

Alternaria, hen's egg, cow's milk, peanut, hazelnut, carrot, and

wheat flour) were measured in blood from children at 6 years of

age, using the Allergy Screen Test Panel (Mediwiss Analytic, Moers,

Germany). Sensitization was defined as a specific IgE level of

≥0.35 IU/mL.

2.4 | SCFA quantification

Fecal samples were processed and analyzed as previously

described.20 Fecal samples collected at 1 year of age were used

for the analyses of SCFAs (following one previous freeze/thaw

cycle). 1 mL of 0.15 mmol/L H2SO4 was added to 0.3 g feces to

generate a fecal suspension. After rigorous vortexing, the samples

were centrifuged two times (14 000 g for 30 minutes) and sequen-

tially filtered through a 0.45‐μm (Millex‐HA, Merck, Darmstadt,

Deutschland) and a 0.2‐μm filter (Millex‐LG, Merck). The resultant

fecal homogenates were analyzed by high‐performance liquid chro-

matography (Merck Hitachi, Schaumburg, USA) using an Rezex

ROA‐Organic Acid H+ ion exchange column together with a Secu-

rityGuard Cartridges Carbo‐H from Phenomenex (Torrance, USA)

at a flow rate of 0.4 mL at 40°C with 10 mmol/L H2SO4 as eluent

solution. The samples were quantified in relation to standards

measured in parallel.21

GRAPHICAL ABSTRACT

Children with high levels of butyrate or propionate in feces at one year of age have significantly less atopic sensitization compared to children

with lower levels. The infant's diet might influence the levels of SCFAs. Oral application of short-chain fatty acids might protect children

against the development of atopic sensitization and airway inflammation.

RODUIT ET AL. | 801

Roduit C et al. Allergy. 2019;74(4):799-809. 19



Should we 
just eat 
ghee?

Mukkada 2010; Furuta 2018 20



Barriers to 
diet diversity21
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• Prolonging time between new foods may 
negatively affect diet diversity, which has been 
shown to affect food allergy outcomes

• From a recent paper by Ruchi Gupta’s group in 
JAMA Network Open: Out of 563 pediatric 
practitioners, 217 (39%) recommended waiting 
3 days or longer before introducing new foods; 
however, for infants at risk for developing food 
allergy, 259 (66%) recommended waiting.

• Although the American Academy of Pediatrics 
and the Centers for Disease Control and 
Prevention recommend waiting 3 to 5 days 
between the introduction of new 
complementary foods (solid foods introduced 
to infants <12 months of age), with advances in 
the understanding of infant food diversity, 
these may need to be reviewed.

Samady W. JAMA Netw Open. 2020;3(8):e2013070. 
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Government advice on peanut avoidance during
pregnancy – is it followed correctly and what is the
impact on sensitization?

T. Dean,*,! C. Venter,*,! B. Pereira,* J. Grundy,* C. B. Clayton* & B. Higgins!
*The David Hide Asthma and Allergy Research Centre, St Mary’s Hospital, Newport, Isle of Wight, UK; !School of Health

Sciences and Social Work, University of Portsmouth, Portsmouth, UK

Introduction

Peanut allergy is often associated with severe
symptoms and can be potentially life threatening

(Sicherer et al., 2001). In 1998, the Committee on
Toxicity of Chemicals in Food, Consumer Prod-
ucts and the Environment (COT), Department of
Health issued precautionary advice that ‘pregnant

! 2007 The Authors. Journal compilation. ! 2007 The British Dietetic Association Ltd J Hum Nutr Diet, 20, pp. 95–99 95

Correspondence
T. Dean,
School of Health Sciences and Social
Work,
University of Portsmouth,
James Watson Hall,
2 King Richard 1st Road,
Portsmouth PO1 2FR,
UK.
Tel.: +44 (0)23 92 844405 (direct),
+44 (0)23 92 844440 (general)
Fax: +44 (0)23 92 844402
E-mail: tara.dean@port.ac.uk

Keywords
food hypersensitivity, maternal diet,
peanut allergy.

Abstract

Background In 1998, the UK government issued precautionary ad-
vice that pregnant or breast-feeding women with a family history of
atopy, may wish to avoid eating peanuts during pregnancy and lac-
tation. This study aimed to assess the compliance with this recom-
mendation and investigate its impact upon peanut sensitization.

Methods A total of 858 children born immediately after the advice
were followed for 2 years and assessed for peanut sensitization.
A standardized questionnaire was used to ascertain history of atopy
and maternal exposure to peanuts during pregnancy. Following
parental consent children were skin prick tested to assess sensitization
to peanuts.

Results Sixty-five per cent of mothers had avoided peanuts during
pregnancy. Forty-two per cent of the mothers had heard about the
government advice, and half modified their diet as a consequence.
Neither maternal nor family history of atopy had any significant ef-
fect on peanut consumption. Parity did play a role, and mothers
having their first child were twice as likely to change their diet
(P < 0.001). Mothers of 77% of the children sensitized to peanuts had
avoided peanuts during pregnancy. In this cohort study maternal
consumption of peanut during pregnancy was not associated with
peanut sensitization in the infant.

Conclusions The majority of mothers in this cohort avoided peanut
consumption during pregnancy. It is likely that either the govern-
ment advice is misunderstood by mothers, or that those who com-
municate the advice have not fully explained who it is targeted at.

women avoided peanut during pregnancy, even
though this was not recommended in their coun-
try and that this avoidance was unrelated to atopic
status (van Odijk et al., 2004). Forty two per cent
of the mothers in this cohort had recalled hearing
about the COT advice whilst pregnant and on the
basis of this advice, half of this group had changed
their diets. Neither maternal nor paternal atopy
was found to be predictive of maternal diet change
with regards to peanut consumption during
pregnancy. If the child was the first born, however,
mothers were almost twice as likely to change their
diet. This is probably not surprising as first time
mothers tend to be more cautious and are likely to
follow the advice very carefully (Miller & Sollie,
1989).

The COT advice had stated that ‘pregnant or
breast-feeding women who are themselves atopic,
or where another first-degree relative of the child
is atopic, may wish to avoid eating peanuts and
peanut products during pregnancy and lactation’
(Calman, 1998; Woods, 1998). However, the find-
ings of this study have clearly demonstrated that
the target population did not necessarily take up
this advice. It is not exactly clear why so many
mothers avoid peanut consumption during preg-
nancy. However, it is likely that the COT advice is
either misunderstood by mothers or that those
who communicate the advice have not fully ex-
plained who it is targeted at. Not surprisingly most
mothers who had heard of the COT advice had
heard of it through their midwives. At the booking
appointment (which is organized in the first tri-

mester) midwives highlight certain dietary pre-
cautions to safeguard the baby’s well-being. It is
likely that avoidance of peanut is often commu-
nicated as blanket advice or interpreted as blanket
advice regardless of the family history of atopy.
It has been previously shown that this ‘blanket
approach’ causes confusion among mothers
(Turke et al., 2005).

It is difficult to ascertain what impact, if any, the
COT advice has had on prevalence of peanut al-
lergy from this small cohort. It should be noted
that in this cohort of children born 3 years after
the COT advice the rate of sensitization at 2 years
of age was 2.0%, which is not significantly differ-
ent to that previously reported in another cohort
of 3–4 year old children born approximately
3 years before the COT advice (Grundy et al.,
2002). Nevertheless, the fact that 10 out of 13
children who were sensitized to peanut (none of
whom had previously knowingly consumed pea-
nut and 85% with a family history of atopy) had
mothers who had avoided peanut during preg-
nancy, questions the evidence base for this advice.

It is difficult to draw a comparison between
these findings and the literature as few studies
have attempted to address the relationship be-
tween maternal food intake/avoidance and infant
sensitization and allergy. Most are observational
studies which are subject to recall bias as infor-
mation regarding maternal food intake was col-
lected retrospectively, often years after pregnancy
(Hourihane et al., 1996; Ushiyama et al., 2002).
In a recent prospective study conducted in

Table 3 Risk factors associated with
sensitization to peanuts

Exposure (predictor)

Unadjusted Adjusted

OR (CI) P-value OR (CI) P-value

First child 2.77 (0.90–8.58) 0.082 2.78 (0.89–8.67) 0.078
Maternal atopy 1.77 (0.57–5.46) 0.404 1.77 (0.57–5.48) 0.324
Paternal atopy 1.25 (0.42–3.77) 0.778 1.13 (0.37–3.45) 0.824

Table 4 Factors associated with change
of diet during pregnancy

Exposure (predictor)

Unadjusted Adjusted

OR (CI) P-value OR (CI) P-value

First child 2.03 (1.42–2.92) <0.001 1.97 (1.37–2.84) <0.001
Maternal atopy 0.92 (0.65–1.29) 0.615 0.92 (0.65–1.30) 0.639
Paternal atopy 1.10 (0.78–1.55) 0.598 1.04 (0.73–1.48) 0.820

T. Dean et al.98

! 2007 The Authors. Journal compilation. ! 2007 The British Dietetic Association Ltd J Hum Nutr Diet, 20, pp. 95–99

When public health 
messages go wrong...

22

• Dean T, Venter C, et al. J Hum Nutr Diet. 
2007;20(2):95-99.



In the U.S.
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• Recent research shows that only 30% of pediatricians fully implemented the NIAID guidelines on 
food allergy prevention

• 1781 pediatricians were surveyed between June 1, 2018, and December 1, 2018

• 93% of pediatricians reported being aware of the guidelines

• Yet only 30% reported full implementation and 1105 64% reported partial implementation 

• Common barriers included 
• parental concerns about allergic reactions – about 33%
• uncertainty in understanding and correctly applying the guidelines – 33%
• conducting in-office supervised feedings – 32%
• BUT 65% (two thirds) of pediatricians reported a need for further training on the guidelines.



24https://www.jaci-inpractice.org/article/S2213-2198(20)31182-
X/abstract



Practical implication of the U.S. Department of 
Agriculture draft guidelines

• 4-6 months: 1 g in total per 
week for 4 allergens OR 2 g 
per week for 2 allergens

• 7-8 months: 2 g in total per 
week for 7 allergens or 2 g per 
week for 2 allergens and then 
1 g per week for 5 allergens

• 9-12 months: 2 g in total per 
week for 7 allergens or 2 g per 
week for 2 allergens and then 
1 g per week for 5 allergens

Mukkada 2010; Furuta 2018 25



Let the 
babies eat!

26

Mukkada 2010; Furuta 2018



Introducing allergens – Peanut 

27

Food Choose healthy infant foods How much/how often

(based on allergy/healthy eating 
guidelines)

Peanut Choose peanut flour or thinned peanut butter that has no added 
ingredients (salt, sugar, oils) for the healthier options!

Peanut butter should be thinned with breast milk, water or formula 
or mixed into a pureed food, e.g., 2 tsp of peanut butter mixed with 
2-3 tsp liquid.

About 1-2 teaspoons peanut 
butter/powder per serving, served 2-3 
times per week as tolerated

https://www.niaid.nih.gov/diseases-
conditions/guidelines-clinicians-and-
patients-food-allergy

Shroer, Groetch, Mack, Venter accepted JACI IP 2020

https://www.niaid.nih.gov/diseases-conditions/guidelines-clinicians-and-patients-food-allergy


Introducing allergens – Egg

28

Food Choose healthy infant foods How much/how often

(based on allergy/healthy eating 
guidelines)

Egg Egg should be well-cooked, e.g., boiled or scrambled until no visible 
liquid remains. 

Serve eggs mashed with pureed foods or chopped and served as 
finger foods. 

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

Schroer, Groetch, Mack, Venter accepted JACI IP 
2020



Introducing allergens - Other
Food Choose healthy infant foods How much/how often

(based on healthy eating guidelines)

Wheat Infant iron-fortified wheat cereals; whole wheat toast, pasta or crackers for 
older infants

½- 1 ounce total grains per day.  ½ ounce wheat 
serving includes: ¼ cup fortified infant wheat 
cereal, ¼ cup pasta, ½ slice bread 

Sesame Tahini is sesame paste typically served as an ingredient in hummus or as tahini 
dipping sauce for finger foods like vegetables (blended with water, lemon juice, 
olive oil, and herbs for flavoring).

> or = ½ ounce seeds/any nuts per week (or 3 
teaspoons) 

Cow’s 
Milk 

Plain, full-fat yogurt can be mixed into pureed fruit or vegetable; cow’s milk 
should not substitute for breast milk or infant formula.

2-4 fluid ounces per day
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Introducing allergens - Other
Food Choose healthy infant foods How much/how often

(based on healthy eating guidelines)

Seafood Cooked shrimp, lobster, crab – modified to appropriate 
infant texture

Low-mercury finfish 

1 ounce per serving, 3 times per week 
(See U.S. Food and Drug Administration link for frequency and 
type of fish; varies between countries)

Tree nuts e.g., Almond, cashew, hazelnut, pistachio, walnut-smooth, 
thinned nut butters

> or = ½ ounce seeds/any nut per week 
(or 3 teaspoons) 

Soy Soft tofu 4 tablespoons per serving as part of protein recommendations 
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Once in – keep it in…
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Tree nut butter…can be a seed and nut butter…suggested home-made recipes
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Nut (Total g wt per nut) Gram of protein per nut 2 grams protein per serving

Almond (1.2 g) 0.254 8 nuts (2.032 g)

Peanut (0.9g) 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 nut (5 g) 0.716 3 nuts (2.139 g)

Walnut (4g whole = 2 halves) 0.609 3.5 whole or 7 halves (2.13 g)

Pecan (4 g whole = 2 halves) 0.348 6 whole or 7 halves (2.088)

Hazelnut (app 1.4 g) 0.234 9 nuts (2.11 g)

https://ndb.nal.usda.gov/

4 types of nuts (approx. 1/3 cup) plus 2 tablespoons of oil – grind and mix with blender

9 types of nuts (almost 1 cup) plus 4 tablespoons of any type of oil – grind and mix with blender

Keep in fridge and eat as is or mix with any preferred food such as applesauce or yogurt.

Oil will separate from nut butter during storage; mix well before using.
Shroer, Groetch, Mack, Venter accepted JACI IP 2020
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Problems with adherence

• In the Enquire About Tolerance (EAT) study, a qualitative analysis of the parental reporting of problems 
feeding their infant the allergenic foods identified three main themes: 
• infant refusal (swallowing issues, dislike of the taste and infant illness)
• concerns about reactions (digestive or skin issues and actual allergy)
• practical problems (lifestyle convenience and food preparation issues) 

Voorheis P, Bell S, Cornelsen L, Quaife M, Logan K, Marrs T, et al. Challenges experienced with early introduction and sustained consumption of allergenic 
foods in the Enquiring About Tolerance (EAT) study: A qualitative analysis. J Allergy Clin Immunol. 2019;144(6):1615-23.) 
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Home-cooked foods
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Food Serving Calories
Protein 

(g)
Fat 
(g)

Added 
Sugar (g)

Sodium 
(mg) Cost per 4 weeks (USD)

Egg- hard boiled, well-cooked scrambled 1/3 egg 24.8 2.08 1.67 0 21.6 Large organic eggs
$3.49

Conventional eggs
$1.18

portions of 3 eggs per week/4 weeks

Peanut butter national brand 1 teaspoon 32 1.17 2.67 0.5 23 $0.44
3 teaspoons per week/4 weeks

Peanut butter “healthy” brand (just 
ground peanuts)

1 teaspoon 33 1.33 2.67 0 15 $0.52
3 teaspoons per week/4 weeks

Powdered peanut butters (e.g., PB2) 1 teaspoon 10 1.0 <0.5 <0.5 15 $0.86 
3 teaspoons per week/4 weeks

Bamba 0.35 ounce (about 10 
sticks)

55 1.0 3.5 0.5 g 40 $5.25
3 servings per week/4 weeks 



Points to consider – so many new 
commercial options!
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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 wider 
nutritional profile

Rich sources of other nutrients

Dose of food allergen Some products contain far less food allergen 
compared to doses used in research and those 
recommended by international guidelines

A desired dose can be chosen from allergen-containing 
foods

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

A desired degree of cooking/heating can be chosen from 
allergen-containing foods
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Summary
Diet intake Outcome

Guidelines keep changing They all agree – let the babies eat! 
No reason to withhold or delay allergens

Practical dilemmas for food allergen introduction When infant is developmentally ready. 
Take randomized controlled trial outcomes and 
general guidance on introduction of solid foods 
into account.

Diet diversity in infancy and allergy outcomes Associations with reduced food allergy promising
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Question & 
Answer



Thank you!


