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Clinical Implications statement

In a study of 80 twin pairs we demonstrate thakegjeriactors play a major role in the
development of food allergy and that atopic dertisai a significant risk factor. Eczema
control might reduce the risk of food allergy.
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Tothe Editor:

A food allergy poses a substantial burden in maoyntries and the prevalence of food
induced anaphylaxis is increastiig It is likely that gene-environment interactiomather
than genetic factors solely, play a major roleha tevelopment of food allergy. Effective
prevention of allergic diseases requires undergtgndf the factors that contribute to the

development of allergy.

We aimed to evaluate the concordance rate for &ledgy in pairs of MZ and DZ twins, for
the most common food allergies. Moreover, we aintedtvestigate the effect of zygosity,

gender, co-morbidities and lifestyle habits ondegelopment of food allergy.

Twins were recruited during 2014-2018 through Fa@dtergy Canada, Multiple Births
Canada, BC Children’s Hospital allergy clinic, ahe& Montreal Children’s Hospital allergy
clinic. Only participants with an allergist diageas food allergy AND the presence of

convincing clinical history and positive confirmagdests were included in this registry.

Interested participants were sent a consent fanth & questionnaire, based on previous
validated food allergy questionnaiteand the ISAAC (International Study of Asthma and
Allergies in Childhood). The Principal Investigator and study coordinatmtependently

reviewed participants’ data.

DNA was collected through salivary samples, whickrevcollected on all consenting and

eligible participants to determine zygosity by gentesting (GenePrint24 kit).
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To assess twin concordance, we calculated probaedeancordance rates between pairs of
MZ and DZ twins (defined as 2C/(2C+D)) where Che humber of all twin pairs that are
both allergic to the specific food (concordant ppiand D is the number of all discordant
pairs). The probandwise rate is preferred over phewise rate as the probandwise
concordance serves to forecast risk at the levileindividual rather than at the level of the

pair. Further, pairwise concordance may underestittne genetic effett

Univariable and multivariable logistic regressiorodrls were conducted to evaluate the

association between genetic and environmentalfaetaod the development of food allergy.

Statistical analysis was performed using R versigh3 (2017-11-30)The McGill

Research Ethics Boards approved the study (etbiesence number: 13-034 PED).

For this study, we recruited 80 twin pairs of whghwere MZ, and 46 DZ. The median age
of the patients was 4.8 years (range 0.59 — 3@aBsyeFifty-nine percent of the patients were

boys and 41 % were girls.

Among 19 pairs of MZ and 30 pairs of DZ twins fagmut allergy, the concordance-rate was
0.59 and 0.29 respectively [differenc@31 (95% CI 0.04, 0.58)]. Among 8 pairs of MZ and
8 pairs of DZ twins for pistachio allergy, the contance-rate was 0.55 and 0.00 respectively

[difference=0.55 (95% CI 0.14, 0.95)]. (Table 1)

Among 5 pairs of MZ and 6 pairs of DZ twins for wat allergy, the concordance-rate was

0.57 and 0.00 respectively [differenc@57 (95% CI 0.05, 1.00)]. Among 5 pairs of MZ and
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4 pairs of DZ twins for sesanadlergy the concordance-rate was 0.75 and 0.0G:ctisply

[difference=0.75 (95% CI 0.26, 1.00)]. (Table 1)

When investigating the risk of allergy to any fodloe odds ratio of the atopic dermatitis was
6.74 (95% CI 2.29, 19.83, p=0.001) in the univariable regression model and 6.943%CI
1.93, 21.28, p=0.02) in the multivariable regression model when adgisfter gender,
zygosity, atopic dermatitis and use of more thanodrses of antibiotics. The same was
observed for peanut allergy: odds ratio of the iatdprmatitis was 8.4(05% CI 2.09, 33.99,
p=0.003) in the univariable regression model and 83%CI 1.80, 38.27, p=0.007) in

multivariable regression modéTable 2)

There was only one previous study on clinical fabbrgy (i.e. food allergy that was
established through corroborating clinical symptarhseaction with a positive confirmatory
test) in twins. This study has shown higher conaocg rate for peanut allergy among MZ
twins compared to DZ twins (0.64 vs. 0.07Jhe present study shows similarly significant
higher concordance rate of peanut allergy amongtiMidis strengthening the evidence of
heritability of peanut allergy. In addition, fdrd first time, we have shown a similar genetic
effect among patients allergic to pistachio, walsgisame and fish. It is possible that genetic

factors play more important role among certain trees in the development of allergy.

Our study is unique as it identifies atopic dertmatas a significant risk factor for food
allergy, independent of genetic factors. This higits the importance of atopic dermatitis

control among children since this may reduce tle of food allergy.
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This study is novel, since this is the largest twindy evaluating the concordances of
phenotyped food allergies among MZ and DZ twinsome previous study, the sample size
was larger but included only sensitization (notmtgped food allerg¥) In another study,
food allergy was based on parental report in cehtta our study when the presence of
convincing history and positive confirmatory tesisre required as wéll In addition, in
contrast to previous studies, zygosity of the twairs was verified by genetic testing. The

inclusion of all common food allergies is also ganatrength of the study.

The present study has some limitations. First, sorfgmation may be subjected to recall
bias. Second, some twins may have outgrown e.g¢. aldrgy. Moreover, the diagnosis was
not confirmed by a food challenge in the majorifychildren. However, given that all cases
were established by the presence of convincingpiyistconfirmatory tests and allergist’s
diagnosis, we believe that any misclassificaticashbiould be minimal. Finally, our sample
size might have been too small to capture concaelaifferences and the effects of other

factors on the risk of developing all major footeadies.

In summary, in this study including 80 twin pairghwmedian age of 5 years, we showed that
genetic factors play a major role in the develophoéiiood allergies. This study showed that
even when controlling for genetics, atopic dermstis a significant risk factor for food
allergy. Further studies are needed to assess ®&hether risk factors (along with atopic

dermatitis) will be identified as influencing thexeelopment of food allergies.
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Table 1. Specific food allergies concordances (tbeésnumber of twin pairs that are both
allergic to the specific food (concordant pairs)d & is the number of discordant pairs).

Number of Number  Concordant Discordant Mz Dz Difference
MZ pairs of DZ pairs C pairs D Concordance Concordance (95% Confidence
pairs (2c/2C+D) (2€/2C+D) Interval)

Brazil nut 2 0 0 2 0.00

Codfish 1 1 1 1 1.00 0.00 1.00 (0.25, 1.00)

Fish 3 3 3 3 1.00 0.00 1.00 (0.75, 1.00)

Hazelnut 6 6 1 11 0.29 0.00 0.29 (-0.20, 0.78)

Lentil 1 0 1 0 1.00

Peanut 19 30 13 36 0.59 0.29 0.31 (0.04, 0.58)

Pecan 5 2 1 6 0.33 0.00 0.33 (-0.38, 1.00)

Pistachio 8 8 3 13 0.55 0.00 0.55 (0.14, 0.09)

Sesame 5 4 3 6 0.75 0.00 0.75 (0.26, 1.00)

Shrimp 2 0 2 0 1.00

Sunflower 1 0 1 0 1.00

Trout 0 1 0 1 0.00

Walnut 5 6 2 9 0.57 0.00 0.57 (0.05, 1.00)
Pistachio/ 9 12 4 17 0.50 0.15 0.35 (-0.77, 0.07)
Cashew

Any food 34 46 23 57 0.58 0.49 0.10 (0.05, 0.46)




Table 2. An association between genetic and enwviesrtal factors to the development of food allergydgistic regression model.

Univariate Multivariable
Allergy nofpairs  5p 95% ClI o OR 95% ClI p-value
Any Zygosity
food di 46 1 1
mono 34 2.54 0.93 6.95 0.068 0.90 0.23 3.43 0.86
Same
gender no 24 1 1
yes 56 3.60 0.95 13.59 0.059 3.17 0.56 18.05 0.19
Eczema (mone 51 1 1
both 29 6.74 2.29 19.83 0.001 6.41 1.93 21.28 0.02
Antibiotics  (n)one 76 1 1
both 4 9.00 0.88 91.76 0.064 9.99 0.88 113.80 0.064
Peanut Zygosity
di 46 1 1
mono 34 2.52 0.74 8.55 0.137 0.65 0.14 3.15 0.60
Same
gender no 24 1 1
yes 56 6.27 0.77 51.30 0.087 5.84 0.53 64.09 0.15
Eczema (mone 51 1 1
both 29 8.42 2.09 33.99 0.003 8.3 1.80 38.27 0.007
Introduction (n)one 25 1 1
both 55 1.03 0.28 3.72 9.967 1.18 0.28 4.91 0.82
Antibiotics  (n)one 76 1 1
both 4 1.31 0.14 12.79 0.815 0.93 0.079 10.77 0.95

Antibiotics = 4 or more courses of antibiotics rémtuction = Age of introduction to peanut (lesstllayear or more than 1 year)



