Allergology International xxx (XXXx) XXX

Contents lists available at ScienceDirect

Allergology International

journal homepage: http://www.elsevier.com/locate/alit

ALLERGOLOGY
INTERNATIONAL

Letter to the Editor

Fall birth is associated with prolonged elimination in Japanese
children with hen's egg allergy: A population-based study

Dear Editor,

Hen's egg allergy (HEA) usually occurs in infancy, and is likely to
resolve by 6 years of age.! However, the remaining 30% of children
have to continue elimination. The risk factors that predict the need
for continuation of the elimination have not yet been clearly eluci-
dated."” Moreover, most studies included only children who visited
medical institutions. Also, it is not known whether risk factors for
food allergy (FA) also affect its later elimination status. Therefore,
in children with HEA recruited from the general Japanese popula-
tion, we sought to identify potential background factors that can
predict the elimination status at 6 years of age.

In September 2019, the questionnaire was distributed to the par-
ents of all of the 6853 public school students (6—14 years old) in
Omihachiman City, Shiga, Japan. The questionnaire contained an
explanation of the objective and scope of the study and indicated
that participation was voluntary. Therefore, participants were
considered to have provided their consent if they returned the
questionnaire to the school. The study was approved by the Ethics
Committee of Shiga Medical Center for Children (R1-4).

Those who answered “yes” to the following questions were
regarded as having either immediate-type FA or a past history of
immediate-type FA: (1) “Does your child ever have the allergic
symptoms shown in Supplementary Table 1 within 1-2 h after
ingesting a particular food?”; (2) “Does your child avoid particular
foods due to these symptoms?”; and (3) “Was the avoidance
instructed by a physician?”. For those who had FA, the duration of
the avoidance of each food was also asked. Those who answered
“hen's egg” as one of the particular foods that they avoided starting
before the age of 6 years were considered to have HEA. The potential
background factors to be examined were those that could be deter-
mined by about 2 years of age; sex, season of birth (fall birth vs.
others),® birth order (firstborn vs. second-born or later),* presence
of a family history of allergy, daycare attendance under 1 year of
age, cesarean birth,” onset of eczema under 2 years of age, and onset
of a FA other than HEA by 2 years of age. Fall birth was defined as
birth in September, October, or November. Onset of eczema under
2 years of age was defined on the basis of the International Study
on Asthma and Allergies in Childhood (ISAAC) questionnaire.®

The chi-squared test or Mann—Whitney U test was used to compare
the background characteristics between the groups with and without
HEA. Univariate and multivariate logistic regression models were con-
structed to compare the prolonged elimination status at 6 years of
age between those with and without potential background factors.
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IBM SPSS Statistics (Version 27.0. Armonk, NY, USA) was used, and
two-tailed P values < 0.05 were considered to be statistically significant.

Questionnaires were returned for 4991 of the 6853 schoolchil-
dren (response rate: 72.8%). In total, 288 children (5.8% of the total)
who had either a present HEA or a past history of HEA before the age
of 6 years were included (Fig. 1). Comparisons of the background
characteristics between the groups with and without HEA are
shown in Supplementary Table 2. At 6 years of age, 79 children
(1.6% of the total) had prolonged hen's egg elimination (elimination
rate: 27.4%; Fig. 1). In the univariate logistic regression analysis
(Table 1), the rate of elimination at 6 years of age was significantly
higher among those who had a fall birth (35.7% vs. 24.1%; odds ratio
(OR), 1.75; 95% confidence interval (95%CI), 1.01—-3.03), were the
second-born or later (22.0% vs. 34.8%; OR, 1.90; 95%CI, 1.12—3.22),
had the onset of eczema under 2 years of age (50.6% vs. 18.7%; OR,
4.47; 95%Cl, 2.55—7.84), and had the onset of a FA other than HEA
by 2 years of age (41.5% vs. 17.6%; OR, 3.31; 95%CI, 1.94—5.68). In
the multivariate logistic regression analysis (Table 1), the signifi-
cance still remained for fall birth (OR, 2.08; 95%CI, 1.11—3.90), onset
of eczema under 2 years of age (OR, 4.14; 95%Cl, 2.20—7.78), and
onset of a FA other than HEA by 2 years of age (OR, 2.89; 95%(],
1.57—-5.32). The elimination rate at 6 years of age was, although
not statistically significant, the highest in those with fall birth and
the lowest in those with spring birth (Supplementary Fig. 1).

FA in childhood has been shown to be more prevalent among
those born in the fall or winter,® and the prevalence of FA is partic-
ularly high among those born in the fall.” A relative deficiency of
vitamin D during infancy among those born in the fall or winter
as a result of decreased sunlight exposure during those seasons
has been speculated to promote IgE sensitization by affecting the
immune system.® Also, in this study, there tended to be more indi-
viduals born in the fall in the group with HEA, although there was
no statistical significance. Moreover, among children with HEA, the
elimination rate at 6 years of age was significantly higher among
those born in the fall, suggesting that a fall birth may affect not
only the development, but also the prolongation of HEA.

A strength of this study is the high response rate obtained from the
general population for schoolchildren without selection bias. The lim-
itations of this study also need to be highlighted. Firstly, the diagnosis
of FA was made based solely on the reports from parents. However, the
prevalence of FA in our study was consistent with the reported prev-
alence in other studies,>'? lending credibility to the definition of FA
used in this study. Secondly, we did not strictly evaluate the adequacy
of continued elimination at 6 years of age. However, the fact that they
had to continue elimination suggests that their allergic status was not
mild enough to stop elimination by 6 years of age. Lastly, unknown

1323-8930/Copyright © 2021, Japanese Society of Allergology. Production and hosting by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Please cite this article as: Motoyama Y et al., Fall birth is associated with prolonged elimination in Japanese children with hen's egg allergy: A
population-based study, Allergology International, https://doi.org/10.1016/j.alit.2021.06.002



www.sciencedirect.com/science/journal/13238930
http://http://www.elsevier.com/locate/alit
https://doi.org/10.1016/j.alit.2021.06.002
https://doi.org/10.1016/j.alit.2021.06.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Letter to the Editor / Allergology International xxx (Xxxx) Xxx

All public primary and junior high school children in Omihachiman City

(n = 6853)

|

No response (n = 1862) |

Children whose parent(s) responded
(n=4991)

J

No FA (n = 4567) ‘

Onset of FA (n = 424)
Current FA (n =173)

|

No HEA (n = 133) |

Children with HEA
(n=291)

Onset after 6 years of age (n=1)
Onset age unknown (n = 2)

HEA group with onset by 6 years of age

(n=288)

/\

Early resolution group
(n=209)

(n=19)

Prolonged elimination group

/\

Resolution
(n=22)

Prolonged elimination
n=57)

Figure 1. Study flow chart. FA, food allergy; HEA, hen's egg allergy.

Table 1
Comparison of the elimination rates according to several background factors.
Background factors Elimination rate (%) Univariate Multivariate
OR (95%CI) P value OR (95%CI) P value

Sex

Female 37/131(28.2)

Male 42/157 (26.8) 0.93 (0.55—1.56) 0.78 0.73 (0.40—1.33) 0.31
Season of birth

Non-fall birth 49/203 (24.1)

Fall birth 30/84 (35.7) 1.75 (1.01-3.03) 047 2.08 (1.11-3.90) .02
Birth order

Firstborn 38/173 (22.0)

Second-born or later 39/112 (34.8) 1.90 (1.12—-3.22) .02 1.36 (0.74—2.49) 0.32
Family history of allergy

No 26/111 (23.4)

Yes 53/177 (29.9) 1.40 (0.81-2.41) 0.23 1.26 (0.68—2.36) 0.46
Daycare attendance under 1 year of age

No 69/253 (27.3)

Yes 8/29 (27.6) 1.02 (0.43-2.40) 0.97 1.07 (0.41-2.85) 0.89
Cesarean birth

No 65/228 (28.5)

Yes 14/56 (25.0) 0.84 (0.43-1.63) 0.60 0.76 (0.35—1.66) 0.50
Onset of eczema under 2 years of age

No 39/209 (18.7)

Yes 40/79 (50.6) 4.47 (2.55-7.84) <.001 4.14 (2.20-7.78) <.001
Onset of a FA other than HEA by 2 years of age

No 30/170 (17.6)

Yes 49/118 (41.5) 3.31 (1.94—5.68) <.001 2.89 (1.57-5.32) .001

FA, food allergy; HEA, hen's egg allergy; OR, odds ratio; CI, confidence interval.
The results with P values < 0.05 were considered to be statistically significant, and were shown in [bold].

confounding factors may influence the results, although factors that
have been considered to be associated with the onset of FA were set
as confounding factors based on the Japanese Pediatric Guideline for
Food Allergy 2016 and other published references.

In conclusion, among children with HEA recruited from the general
Japanese population, fall birth was associated with prolonged elimina-
tion at 6 years of age, in addition to early onset of eczema and early
onset of a FA other than HEA. These factors might be useful as early
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predictive markers for the elimination status at 6 years of age. Further
verification of the utility of these predictors is necessary. It is also
important to see whether they are applicable to FAs other than HEA.
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Supplementary Table 1. Symptoms of food allergies

Organ Symptoms

Skin Erythema, urticaria, pruritus

Conjunctival hyperemia and edema, blepharedema
Mucous

Rhinorrhea, nasal congestion, sneezing
membrane

Discomfort/swelling of the oral cavity/pharynx/lips/tongue

Respiratory  Tightness in the pharyngolarynx, dysphagia, wheezing, feeling of
organs chest tightness, dyspnea

Digestive organs Nausea, vomiting, abdominal pain, diarrhea

Nerves Headache, lowered vigor, impaired consciousness

Circulatory

Decreased blood pressure, tachycardia, pallor
organs

Supplementary Table 2. Background characteristics of the participants

Group with HEA Group without HEA

Background characteristics P value
(n=288) (n=4703)

Age, median years (IQR) 9 (7-11) 10 (8- 12) .02
Male, n (%) 157/288 (54.5)  2338/4702 (49.7) A1
Fall birth, n (%) 84/287 (29.3) 1159/4682 (24.8) .09
Firstborn, n (%) 173/285 (60.7) 2225/4616 (48.2) <.001
Family history of allergy, n (%) 177/288 (61.5) 2052/4703 (43.6) <.001
Daycare attendance under 1 year of age, n (%) 29/282 (10.3) 478/4579 (10.4) .93
Cesarean birth, n (%) 56/284 (19.7) 926/4598 (20.1) .86
Onset of eczema under 2 years of age, n (%) 79/288 (27.4) 292/4695 (6.2) <.001

Onset of a FA other than HEA by 2 years of age, n (%)  118/288 (41.0) 61/4703 (1.3) <.001

IQR, interquartile range; FA, food allergy; HEA, hen’s egg allergy.
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Supplementary Figure 1. Elimination rate according to each season of birth.
The continued hen’s egg elimination rate is the highest in fall and the lowest in spring,

although there was no statistical significance by the Mantel-Haenszel test for trends (P
= .48).
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