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Evidence on the timing of introduction of egg into the infant diet and influence
on the risk of development of atopic outcomes and autoimmune disease
Background
1. Six randomised controlled intervention studies have been published in which egg
was introduced into the infant diet, the aim being to investigate the influence of
introduction on risk of developing egg allergy, and the effect of timing of
introduction (Halpern et al, 1973; Palmer et al, 2013; Bellach et al, 2016;
Natsume et al, 2016; Perkin et al, 2016; Tan et al, 2016). Table 1 provides a
summary of the study designs employed in these trials.
2. These studies frequency utilised different forms of egg for the intervention,
different doses, and administration to non-equivalent cohorts of differing risks.
3. Four studies found no statistically significant effect of timing of introduction of egg
into the infant diet on risk of egg allergy from intention to treat data (Bellach et al,
2016; Halpern et al, 19731; Palmer et al, 2013; Tan et al, 2016). Perkin et al
(2016) did not show efficacy in an intention to treat analysis. However, a
statistically significant reduction in egg allergy was reported in the per protocol
analysis (p=0.003). Natsume et al (2016) reported a statistically significant
reduced risk of egg allergy with introduction of egg (alongside management of
eczema) from six months of age (p=0.013).
4. These studies (except Halpern) are included in the systematic review and metaanalysis conducted by Ierodiakonou et al (2016). The systematic review
concluded that there was evidence that introduction of egg at 4-6 months of age
reduces the risk of egg allergy, compared with later egg introduction. The quality
of this evidence was rated as MODERATE using the GRADE system2. Figure 1
(below) shows the results from the meta-analysis. Figure 2 provides further detail
on the GRADE assessment and summarises the findings for this evidence. A
further study has been published since the meta-analysis by Imperial College in
which infants were randomly allocated to receive pasteurised raw whole egg
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powder (n = 407) or rice powder (n = 413) from ages 4-6 months to 10 months
when cooked egg was introduced in all subjects. The authors found no
differences in the incidence of IgE-mediated egg allergy between test and control
groups (Palmer et al, 2016).
Figure 1: Early egg introduction and risk of FA-Egg at age ≤ 4 years

Figure 2: Summary of study designs of egg allergy intervention trials
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Figure 3: GRADE assessment and summary of the finding for timing of
introduction of egg into the infant diet and risk of egg allergy
GRADE of evidence assessment
6 intervention studies
No of studies
(5 of which provided data for meta-analysis)
Design
6 RCT
Not Serious
Risk of bias
1 study at high risk of bias, no studies at high risk of conflict of
interest
Not serious
Inconsistency
I2=36% (P=0.18). Study estimates vary from 0.22 to 0.69 for
the studies at low risk of bias
Serious
3 studies only recruited infants without egg sensitization; 1
Indirectness
study only infants with eczema; 1 study used multiple
allergenic foods
Not serious
Imprecision
95% CI for RR is wide. Trial sequential analysis suggests that
optimum information size has not yet been reached
Insufficient studies to undertake formal testing of publication
Publication bias
bias
Summary of finding
RR = 0.56
Estimate
(0.36 to 0.87)

GRADE of evidence
Moderate
Absolute risk reduction
Control Risk:
54
Cases per 1000
(normal risk)
population
44 cases less
Risk Difference:
(13 to 64)
Cases per 1000
220 cases less
population
(65 to 320)

Pre-assessment and problem formulation
5. The evidence base suggests that introducing egg between 4-6 months of age
may reduce the risk of egg allergy. In the UK, 54% of infants are introduced to
egg before 6 months of age (McAndrew et al, 2012).
6. It is proposed that the risk benefit assessment utilises a three scenario approach.
The current UK dietary advice is proposed as the reference scenario, and two
alternative scenarios could be explored. Four of the six studies in this evidence
base used egg powder as the intervention, which may limit direct application to
UK dietary recommendations that focus on whole foods. An alternative scenario
which assesses the effects of egg in both powder and whole form may be
assessed alongside a second alternative scenario where egg is introduced only

in its whole form (e.g. boiled egg). The finding from Ierodiakonou et al (2016) will
form the basis for the alternative scenario:
Reference scenario: Infants should be exclusively breastfed for around 6
months of age. Complementary foods should be introduced into the infant’s
diet from around six months of age alongside continued breastfeeding (and/or
breast milk substitutes, if used). Common allergenic foods should be avoided
until after 6 months of age.
Alternative scenario 1: Egg protein (of any kind) should be introduced into
the diet [of all infants?] between 4-6 months of age.
Alternative scenario 2: Whole (not powdered), cooked egg should be
introduced into the diet [of all infants?] between 4-6 months of age
Individual assessment of risks and benefits
7. A number of possible health effects of changing from the reference scenario to
the alternative scenarios have been identified. These are outlined in Table 3
below.
Table 3: Possible health effects of changing from the reference scenario to
the alternative scenarios
Category of effect
Food allergy

Infant growth
Nutrition and composition of
the infant diet

Infections

Maternal health
Safety

Specific effect
IgE-mediated food allergy to egg
Non-IgE mediated food allergy and food
hypersensitivity
Weight, length/height, BMI, head circumference,
mid-upper arm circumference, skin fold thickness.
Exclusive breastfeeding duration
Total breastfeeding duration
Macronutrient intake
Micronutrient intake
Use of formula
Composition of the infant diet
Gastrointestinal infections
Respiratory infections
Ear infections
Maternal weight loss
Breast cancer
Anaphylaxis and allergic reactions
Microbial exposure (salmonella)
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