W) Check for updates

DR KAHN PREECE (Orcid ID : 0000-0002-7326-6585)

Article type : Letter to the Editor

Corresponding author mail id : kahn.preece@health.nsw.gov.au
Use of an Egg Ladder for home egg introduction in children with IgE mediated egg allergy
To the Editor,

In Australia, an IgE mediated allergy to egg is a common food allergy in children.’? The 2011 HealthNuts
study determined that 8.9% of children in Australia have an egg allergy.? IgE mediated allergy to egg can
be mild and most children may outgrow this by 4-5 years of age.3* Almost 80% of children with IgE
mediated egg allergy are tolerant of egg in a baked form with wheat being used as a matrix.3 Turner et
al. suggests that the outcome of baked egg challenges can be unpredictable and can lead to anaphylaxis
even in children with prior mild symptoms.®> Tolerance to baked egg is generally confirmed by a baked egg
food challenge in hospital after which patients are encouraged to introduce baked egg products at home.®
Patients are reassessed and subsequently undergo a lightly cooked egg challenge in hospital where

resolution is confirmed if successful.?

Whereas there is evidence that majority of children with an egg allergy are tolerant to baked egg, there is
debate as to whether it can reduce the duration of egg allergy.”® Recently, Gotesdyner et al found that a
structured graded exposure using baked egg followed by lightly cooked egg compared to complete
avoidance helped achieve tolerance to egg.3 Their findings suggest that an egg ladder may promote a
faster resolution of egg allergy. However, due to the case control study design and small sample size

definite conclusions could not be drawn.3

Our Paediatric Allergy Service is a busy tertiary level clinic with more than 2000 outpatient interactions
annually. To reduce the burden on tertiary resources, an egg tolerance ladder was developed (Appendix

1). It has been offered to patients considered low risk which includes (but is not limited to) patients with a
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single food allergy; mild or no eczema; mild, well controlled or no coexisting asthma; and/or a history of
IgE mediated egg allergy without anaphylaxis. It has been designed to allow slow introduction of baked
egg followed by foods containing small amounts of cooked egg and finally lightly cooked egg at home.
Patients and families were introduced to the egg ladder typically during their initial 30 min outpatient
consultation with the treating physician and dietitian with ongoing support throughout the home

introduction process via email and phone contact.

The aim of this study was to evaluate the use of this structured “egg ladder” with regards to its safety as
well as user satisfaction and barriers that arose in negotiating it. We also attempted to determine
potential risk factors which increased likelihood of clinical reaction to foods containing egg and rates of
eventual tolerance to lightly cooked and raw egg achieved in the home environment. This study was

approved by the Ethics Committee at John Hunter Children’s Hospital (2020/ETH01192).

Patients with mild to moderate IgE mediated egg allergy aged 0-18 years seen in the Paediatric Allergy
Clinic and commenced on an egg tolerance ladder by the Paediatric Immunologist were recruited
retrospectively. Verbal and written education on the use of the ladder had been provided at the time of
clinic review (Appendix 1 and 2). Patients were excluded from home introduction if they had a history of

anaphylaxis to any food containing egg or a non-IgE mediated egg allergy.

A file audit identified a total of 98 patients for inclusion in this study who had been commenced on the
egg ladder between September 2018 and June 2020. Patients were contacted by email and phone, and
offered participation in a telephone survey to evaluate the use of the egg tolerance ladder. Almost half
(47 patients) consented to the study. At the time of commencing the egg ladder, patients had a mean age
of 40 months (IQR: 12-60 months). Six children did not have a skin prick test (SPT). The majority were
sensitised with a mean SPT of 3.1mm. Most (66%) had at least one atopic comorbidity and almost half had
more than one food allergy (Table 1). The vast majority (87.2%) of patients commenced the egg ladder at
home. This includes 23 patients already tolerant to baked egg prior to clinic presentation, based on
clinical history. Only 3 (6%) used the resources of an inpatient challenge. All patients underwent routine

follow-up in the outpatient department with no apparent increased requirement for specialist services.

Patients had spent an average of 15.5 months (IQR: 9-21.5 months) on the ladder. At the time of review,
43% of patients had completed the egg ladder but interestingly, four parents believed their child was still
allergic to egg. The mean age of commencement on the egg ladder was higher than expected (40
months), and around the age a child is expected to outgrow an allergy to egg.>* Despite this, many

patients reported reactions while using the egg ladder (Table 1). A mild reaction was reported by 18 (38%)
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parents, 16 required treatment and of those one was given adrenaline. This child was 6 years of age with
an isolated egg allergy and small skin test (3.5mm) who reacted to Step 5 and have continued Step 4 at
home successfully. The two families reporting a severe reaction recommenced the ladder and were able
to subsequently progress successfully to Step 5 or 6. Most patients reporting a reaction had a mild skin
response (rash or hives). Skin testing was a poor differentiator for clinical reaction with 5 of 11 patients

(38%) of those with skin testing <3mm reporting a mild reaction with baked egg.

Parental satisfaction was high with 78.7% satisfied or very satisfied with the egg ladder. Most of the
remaining families were neutral with no families dissatisfied with the ladder use. Many stated that they
valued the structured approach of introducing egg which helped identify their child’s level of tolerance,
and allowed them to progress at their own pace. A number of parents identified the main barrier to
progressing the ladder was the taste and/or texture of egg after successfully completing the ladder and
subsequent difficulty maintaining regular lightly cooked egg in the diet. These families continued egg as

an ingredient in cooked or baked food.

There were some limitations to this study. Firstly, this was a retrospective small sized survey and some
patients were unable to accurately recall timelines. As a voluntary survey there is also a risk of
ascertainment bias. Baseline patient demographics (age, sex, SPT size, comorbid allergy diagnoses) of
non-responders were compared to the study cohort with no significant differences identified. The initial
education on commencing on the egg ladder was provided by multiple clinicians and information
therefore was unable to be standardised. As expected, a number of patients at the time of the survey
were still navigating the egg ladder and therefore had not had enough time to reach their individual
threshold to determine if their child had outgrown their allergy. This may lead to under-reporting of egg
tolerance on the ladder. Finally, follow up or assistance with the egg ladder was not provided unless the
parent contacted the team. This may have resulted in less children completing the ladder due to parental

anxiety over mild reactions.

We have shown that the use of a structured egg ladder for egg allergic children without a history of
anaphylaxis can be safe, is well tolerated and is a positive experience for families. It can prevent time
consuming and costly inpatient supervised challenges unnecessarily consuming valuable and scarce
resources in busy allergy clinics. Future prospective studies will help establish the role of home egg

introduction in childhood egg allergy management in both tertiary and secondary health care settings.
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Table 1. Patient demographics and outcomes

Total patients 47

Male 32 (68)

Age months; mean (IQR) 40 (12-60)
SPT mm; mean (range) 3.2(0-7.5)

Concurrent allergies

No other allergy 26 (55.3)
Cow’s Milk 4

Tree nut 8
Peanut 10
Fish/shellfish 7
Sesame 1
Other 4
Multiple 11

Atopic comorbidities 31 (66)

Eczema 23
Allergic Rhinitis 12

EoE 0
Asthma 12
Multiple 13

Baked egg tolerant at presentation 23 (48.9)

Baked egg introduction (location)

Home 41 (87.2)

Inpatient 3(6.4)

Outpatient 3(6.4)
Completion of the egg laddert 20 (42.6)

Step on the ladder achieved

Step 1 — muffin 7 (14.8)
Step 2 — egg pasta / noodles 3(6.4)
Step 3 — pikelets 2(4.3)
Step 4 — crumbed meat 4 (8.5)
Step 5 — lightly cooked egg 11 (23.4)
Reaction using the ladder 28 (59.6)
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Reaction severity (parental report)
Mild 18 (38.3)
Moderate 8 (17.0)
Severe 2(4.3)

t Completion of the egg ladder defined as consuming raw egg (step 6) with no signs of clinical

reaction
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AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVS

This information sheet should only be used in consultation with your
Doctor once they have recommended that you begin to introduce
egg into your child’s diet. It is intended to be used for children who
have had a mild to moderate allergic reaction to egg. It is not suitable
for children who have had a severe allergic reaction (anaphylaxis) to

egg.

AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVS

Egg is found in many foods in a variety of different ways. Heating egg to a high
temperature changes the structure of the egg protein. Many children often tolerate
well-cooked egg in baked foods such as cakes and biscuits before they can tolerate
less cooked or raw egg.

How to use the Introduction of Egg Ladder:

e Ensure your child is well before you start the egg ladder and before moving to
the next step.

e Start with Step 1. Egg in baked foods (muffins). If your child is already eating
these foods you may start higher up the ladder.

e When starting the egg ladder or when moving to the next step, choose a time
of the day when you are able to watch your child for a few hours after eating
the new food.

e Move to the next step on the ladder when your child is eating the food/s in

each step often without any concerns. How quickly a child is able to move up

the ladder will vary.
e Once you have successfully introduced egg in one form, it should stay in your
child’s diet as you continue to work up the ladder (for example: continue to
offer baked egg in cakes/muffins/biscuits while trying egg pasta etc.)

approved: JHCH CQ&PCC: October 2018 % John Hu’nter )
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Egg Ladder - steps for introducing egg into your child’s diet

@ NEARLY RAW EGG - see list attached.

Start with offering a small amount (% tsp) of
mayonnaise/aioli etc.

e WHOLE COOKED EGG - offer scrambled /fried

/hard-boiled egg /omelette — start with 1 egg and
increase as tolerated.

If tolerating whole cooked egg also include dishes
such as quiche, frittata, or egg in mixed dishes (fried
rice/noodles etc.)

L B |

e EGG USED AS BINDER OR FOR CRUMBED MEATS —use 1

egg to bind/crumb approximately 500 grams of meat. Start
with a small child-size serve.

Use to make dishes such as meatballs, rissoles, meatloaf,
hamburgers etc.

1

9 HOMEMADE PIKELET — use recipe provided. Start with 1 pikelet,

increase amount eaten (if desired) as tolerated. When your child is
eating homemade pikelets you can also try French toast, waffles.

I~ 1

9 EGG PASTA AND NOODLES — start with a small serve (% cup) of egg

pasta or noodles

0 MUFFIN - use recipe provided. You can start by offering % to full muffin.

When your child is eating muffins, also include other baked foods (cakes/muffins/biscuits)
that contain egg (2 eggs for 12 serves or less).

FINISH

START
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Step 1 -
RECIPE FOR BAKED EGG MUFFINS

Makes 12

Ingredients:

100g of butter

% cup (160g) of sugar

1 % cup (220g) of sifted self-raising flour
% cup (125 mL) of milk

2 large sized eggs

Muffin tray (12 muffins)

Method:

1. Preheat conventional oven to 180°C (fan
forced 165 °C)

2. Mix butter and sugar until creamy

3. Add the eggs and mix together

4, Add flour and milk & combine on low
speed

5. Place muffin cups into the tray

6. Distribute batter evenly into each muffin
cup

7. Bake 20 minutes or until slightly golden

brown and firm to touch.

Step 3 -
RECIPE FOR PIKELETS
Makes 14
Ingredients:
3/4 cup (185ml) milk
legg

1 cup (150g) self-raising flour
1 tablespoon caster sugar
Melted butter, to brush, plus extra knobs to serve

Method:

1. Whisk milk and egg together in a small
bowl.

2. Sift flour and sugar together into a bowl
with a pinch of salt, then add dry
ingredients, whisking until smooth.

3. Heat a non-stick frypan over medium heat
and brush with a little melted butter. Drop
level tablespoonful’s of the mixture into
the pan and cook for half a minute or until
bubbles appear on the surface.

4. Turnover and cook other side for 1 minute
until golden.

Step 6 — Foods containing nearly raw egg

e Raw egg in cake mix

e Mayonnaise/aioli (containing egg)

e Tartare sauce, hollandaise sauce

e Lemon curd

e Meringue/paviova

e Royalicing, marzipan

e Some chocolates with nougat or soft centres
(e.g. creme egg)

e Mousse (e.g. chocolate mousse)

e |ce-cream (containing egg)

e Baked custards containing egg (e.g. créme
caramel, creme brulee etc.)

e Cakes containing custards (e.g. eclairs)

e Cakes with ‘gooey’ centre (e.g. brownies,
mud cake etc.)

e Eggflips/egg nog

next step in the ladder again.

w: October 2021

What if I am worried my child is having an allergic reaction?

Follow your Allergy Action Plan and contact your Doctor for further advice.
Continue to give your child foods containing egg they are already eating without any
concerns. It may mean they need more time eating these foods often before trying the
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Appendix 2:

Estimated egg protein for each step of the ladder are as follows:

Step 1: starting at 0.25g (1/2 muffin) and up to 1g with a full muffin

Step 2: starting at 1g (1/2 cup pasta) and up to 3g for a 1 1/2cups of pasta
Step 3: starting at 0.4g (1 pikelet) and up to 1.6g for 4 pikelets

Step 4: starting at 0.6g (50g meat) and up to 2.4g for 200g of crumbed meat
Step 5: starting at 3g (1/2 egg) and up to 8 or 12g (2-3 eggs)

Step 6 was difficult as dosage of different foods were quite varied. We used a mayo / aioli which we
recommend as an easy product. Starting with <0.1g for 1 tsp and up to 0.3g for 1 tablespoon.

Conversion Note: 125ml = 4.2 fl oz; 185ml = 6.3 fl oz.

General cooking and portion introduction advice:

For each new step up the ladder small portions (eg 50g minced meat or crumbed chicken) are
introduced before gradual increase over the course of the next few days to a child size portion (eg
200g). For all foods containing egg as an ingredient we emphasise the importance ensuring the food
is thoroughly cooked through without dictating a cooking time. For progression to Step 5 on the
ladder we recommend commencing with well cooked “hard” egg (e.g. hard boiled) before trying the
lightly cooked options. Again, small amounts are taken initially gradually increasing to a whole egg
per serve over a number of days.



Box 1:

Practical points:

Patients selected for home introduction satisfied the following
criteria:

e History convincing of IgE mediated egg allergy

e No evidence of previous egg anaphylaxis

e Well controlled or no asthma

e Written action plan for food allergy management and
education provided






