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IgE-mediated food Food allergies represent immune-mediated adverse reactions to dietary proteins, with
allergies; incompletely elucidated causes and etiopathogenic mechanisms, and have a significant neg-

IL-13 gene; ative impact on the quality of life of children and their families. The aim of the study was to

non-IgE-mediated assess the associations between IL-13 gene single-nucleotide polymorphisms (SNPs) rs20541
food allergies; and rs1800925 and the risk of developing IgE-mediated or non-IgE-mediated food allergies,

rs1800925; as well as other patient characteristics. The study included 115 healthy controls and 165 chil-

single-nucleotide dren with food allergy, divided into two groups based on the presence of either IgE-mediated
polymorphisms (N=85) or non-IgE-mediated (N=80) food allergy, all of Romanian origin. Genotyping of the

two SNPs was performed using Real-Time PCR with TagMan Allelic Discrimination Assays.
OpenEpi and PLINK v1.07 were used for the statistical analysis. The frequency of carriers
of the minor allele T of rs1800925 was significantly higher in patients with non-IgE-mediated
food allergy (50% vs. 35.6%, p=0.04, OR=1.8). CT heterozygotes of rs1800925 were at high risk
for non-IgE-mediated food allergy compared to CC and TT homozygotes (p=0.01, OR=2.13). No
associations were found with IgE-mediated food allergy. The present study investigates for
the first time IL-13 gene SNPs in non-IgE-mediated food allergy. The results provide evidence
that variation in the IL-13 gene is involved in the pathogenesis of this disease. Further investi-
gation is required to confirm these findings.
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Introduction

Food allergy represents an adverse reaction to dietary
proteins involving immunological mechanisms and includes
IgE-mediated food allergy, non-IgE-mediated food allergy,
and mixed IgE- and non-IgE-mediated reactions.'

In patients with IgE-mediated food allergy, symptoms
usually appear within minutes after ingestion of the cul-
prit food and present a broad spectrum of severity, ranging
from anaphylaxis to acute urticaria, vomiting, diarrhea, and
rhinitis.2 Non-IgE-mediated food allergy is characterized
by clinical manifestations that usually develop between 6
and 72 hours after ingestion and include vomiting, diar-
rhea, hematochezia, constipation, food refusal, failure to
thrive, chronic cough, and eczema.3* A particular type of
non-IgE-mediated food allergy is eosinophilic esophagitis
(EOE), a chronic immune-mediated inflammatory disease
that affects both children and adults.?°In younger children,
the clinical manifestations of this disease might be less
specific, consisting in failure to thrive, vomiting, regurgita-
tion, and feeding refusal, while adolescents usually present
with food impaction and dysphagia.®’

Although the prevalence of food allergy in children has
shown a continuous increase over the last decades, many
details regarding the exact etiology and pathophysiology
still need to be elucidated.?' One of the key immunolog-
ical mechanisms involved in food allergy is the activation
of T helper type 2 (Th2) pathways, characterized by ele-
vated levels of proinflammatory cytokines, such as inter-
leukin (IL)-13, IL-4, and IL-5."%"" Being the most studied
cytokine involved in the pathogenesis of EoE, IL-13 takes
part in multiple pathways that lead to the development
of this disease and other allergic diseases, such as atopic
dermatitis, asthma, and allergic rhinitis.>'>"* [L-13 is pro-
duced by T cells, natural killer cells, mast cells, basophils,
and eosinophils and plays a central role in the regulation
of IgE synthesis.” JL-13 is able to determine the migration
of eosinophils, T cells, and mast cells' and also generates
disruptions of the epithelial barrier, alterations of smooth
muscle contractility, and tissue remodeling by promoting
collagen deposits and angiogenesis.>'>'4" |[-13 also plays
a crucial role in the development of atopic dermatitis, a
condition frequently encountered in patients with food
allergies, the relationship between these two pathologies
being characterized by complex, bilateral etiopathogenic
and clinical interactions.'®” The clinical importance of
exploring the implications of IL-13 in allergic disease is also
supported by the therapeutic benefits of monoclonal anti-
bodies that interfere with IL-4/IL-13 signaling in the man-
agement of EoE and atopic dermatitis.”'®"

Food allergies are characterized by a strong but only
partially described genetic etiology, with first-degree rel-
atives of patients being at an increased risk of developing
the disease compared to the general population.®?°

The IL-13 gene is located on chromosome 5, in the
region 531, and is part of the type 2 cytokine cluster
along with IL-4 and IL-5 genes."” Several studies have found
significant associations between IL-13 gene polymorphisms
and atopic dermatitis risk, severity, and other character-
istics of the disease.'®?' Polymorphisms in the IL-13 gene
were also explored in studies that found associations
with IgE-mediated food allergy,?>?* food sensitization,?42%

asthma,?”3! respiratory allergies,? allergic rhinitis,?*-%¢ high
levels of total serum IgE,?#2%3:374% and elevated cord blood
IgE levels.* 4

In this study, we aimed to assess the association
between two IL-13 single-nucleotide polymorphisms
(SNPs), rs20541 and rs1800925, and both IgE-mediated and
non-IgkE-mediated food allergy. The IL-13 rs20541 SNP is a
functional variant in the coding region of the IL-13 gene
(within the fourth exon) and determines an exchange
of arginine with glutamine at codon 144.2% The IL-13
rs1800925 SNP represents a regulatory functional polymor-
phism that is able to enhance the IL-13 promoter activity in
Th2 human lymphocytes.*

Given the reduced specificity of symptoms and the lack
of accurate diagnostic tools in the case of food allergies,
diagnosis remains challenging, leading to an increased risk
of both underdiagnosing and overdiagnosing these diseases.?
The cornerstone in the management of food allergy consists
in strict adherence to the elimination diet,? with a consider-
able impact on the quality of life of children and their fam-
ilies and a possible risk of nutritional inadequacies. All of
the aspects mentioned above point to the need to identify
new risk factors and diagnostic tools that could help reach
a faster, more accurate diagnosis and eventually develop
more efficient preventive and therapeutic strategies.

Materials and Methods
Study population

We performed a study that included two groups of pediat-
ric patients, one with non-IgE-mediated food allergy (NFA,
N=80) and one with IgE-mediated food allergy (FA, N=85), in
the evidence of Marie Curie Emergency Children’s Hospital
in Bucharest. All patients were unrelated Caucasians of
Romanian origin. In 74 cases, the diagnosis of non-IgE-
mediated food allergy was made based on the presence
of suggestive symptoms (chronic diarrhea, hematochezia,
vomiting, failure to thrive, chronic abdominal pain, ane-
mia, etc.), a positive response to the elimination diet, and
the exclusion of other diagnoses. Six of the patients were
diagnosed with EoE after performing upper gastrointesti-
nal endoscopy with biopsies that revealed a peak eosino-
phil count of at least 15 eosinophils/high power field. For
the group of patients with IgE-mediated food allergies, the
diagnosis was made based on a relevant patient history of
specific symptoms developed shortly after ingestion of the
culprit foods and elevated levels of specific serum IgE. The
control group included 115 unrelated healthy Romanian
subjects with no history of allergic diseases.

The study obtained approval from the Ethics Committee
of Marie Curie Emergency Children’s Hospital. All parents
of patients and all controls provided consent for inclusion
in the study after being informed about the tests to be
performed.

Genotyping and statistical analysis

Peripheral venous blood samples were collected from all
patients and controls for DNA extraction. The QlAamp DNA
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Blood Mini Kit (Qiagen, Hilden, Germany) was used accord-
ing to the manufacturer’s protocol to obtain genomic
DNA. Two SNPs in the IL-13 gene were selected for anal-
ysis: rs1800925 and rs20541. Genotyping of these poly-
morphisms was performed using real-time polymerase
chain reaction with TagMan Allelic Discrimination Assays
C_8932051_10 and C_2259921_20 (Real-time PCR System,
Applied Biosystems by Thermo Fisher Scientific, Foster
City, CA, USA).

OpenEpi software and PLINK v1.07 were used to assess
the statistical significance of the associations. A two-sided
p-value of 0.05 was considered significant. The groups
of patients were described based on general and demo-
graphic characteristics, which were reported as absolute
and relative frequencies for categorical variables and
medians and interquartile ranges (IQR) for non-normally
distributed continuous variables. Normality was assessed
using Kolmogorov-Smirnov tests. The Hardy-Weinberg equi-
librium (HWE) was assessed for both SNPs using the chi-
squared test. Mid-P exact tests were performed in order to
compare the frequencies of genotypes and alleles between
NFA, FA, and the control group. Moreover, the NFA group
of patients was further divided based on the presence of
atopic dermatitis, a positive family history of atopy, and
elevated total IgE levels, and differences in genotype and
allele distribution were evaluated separately for each case.
The odds ratio was calculated, and a 95% confidence inter-
val (Cl) was used. Haplotype frequencies were also ana-
lyzed, and association tests were performed.

Results

Demographic characteristics for patients are presented
in Table 1. We noticed a significant difference in sex ratio
between the two patient groups: NFA (38.7% males) and FA
(64.7% males, p=9x10*4, OR 0.34, 95% CI = 0.18-0.64).

For the NFA group, data were available on the pres-
ence of atopic dermatitis (28.7%), a positive family history
of allergic diseases (40%), and elevated total IgE levels
(32.5%).

Patient and control groups were in Hardy-Weinberg
equilibrium for both investigated SNPs. The genotyping
success rate was 100% for rs1800925 and 99.2% for rs20541.

Table 1 Demographic data for patients with food allergy.
NFA patients FA patients
(N=80) (N=85)
Gender distribution
Male 31 (38.7%) 55 (64.7%)
Female 49 (61.2%) 30 (35.2%)
Age
(median [IQR]) 5 [0, 11.75] 2 [0, 5.5]
Background
Rural 19 (23.7%) 15 (17.6%)
Urban 61 (76.2%) 70 (82.3%)

*NFA=non-IgE mediated food allergy, FA=IgE mediated food
allergy.

Single-marker analysis revealed that the genotype
distribution for IL-13 rs1800925 was significantly different
between controls and NFA patients (Table 2). Considering
the largely used dominant model, we found that carriers
of the minor allele were more frequent in the NFA group
compared to controls (50% vs. 35.6%, p=0.04, OR 1.80).
Based on the over-dominant model that assumes the het-
erozygote has the strongest impact, we observed that sub-
jects with the CT genotype presented a higher risk for the
disease compared to CC and TT homozygotes (p=0.01, OR
2.13). The minor allele T for this polymorphism was more
frequent in patients, but the difference was not statisti-
cally significant. No association with the risk of NFA was
observed for rs20541.

For IgE-mediated food allergy (FA) patients, the minor
allele frequencies for the two SNPs were also higher com-
pared with controls, but not significantly. No significant
differences in the allele or genotype distributions were
obtained when the NFA group of patients was compared
with the FA group.

A low level of linkage disequilibrium was obtained for
the two polymorphisms of the IL-13 gene (r?=0.2). The anal-
ysis of haplotypes showed that all four haplotype combi-
nations had frequencies over 5% (Table 3). Although we
observed several differences in haplotype frequencies
between patient groups and controls, none were statisti-
cally significant.

The analysis of the two /L-13 gene polymorphisms in rela-
tion to clinical characteristics of the patients (Tables 4, 5)
revealed that in the case of children with NFA who asso-
ciated AD, the minor allele T of rs1800925 was more fre-
quent compared to children without AD (32.6% vs. 24.5%),
but the difference was not statistically significant (p=0.3).

Children with NFA and a positive family history of atopic
disease were more frequently carriers of the minor allele T
of rs20541 (41.9% vs. 34%), and the minor allele T was more
frequent in this subgroup of patients (27.4% vs. 19.1%), but
statistical significance was not reached (p=0.49 and p=0.23,
respectively).

The minor allele T of rs20541 showed a higher fre-
quency in children with elevated total serum IgE levels
(30.7% vs. 18.2%), but the difference was not statistically
significant (p=0.08). Moreover, the TT and CT genotypes
were more frequent in these patients (50.0% vs. 30.7%), but
the difference did not reach statistical significance (p=0.1).

Discussions

The present study investigates, for the first time, IL-13 gene
variability in non-IgE-mediated food allergy (NFA). Despite
extensive research, we could not identify in the literature
any association study specifically regarding IL-13 gene poly-
morphisms and the broad category of non-IgE-mediated
food allergies. The only partially related finding was a phe-
nome-wide association study that identified a cluster of
associations between the [IL-5-IL-13 region and eosinophilic
esophagitis (EoE), a particular type of NFA.#

We found a significant association between [IL-13
rs1800925 and the risk of NFA. Carriers of the minor allele
were at high risk for the disease. We also found that the
heterozygote genotype is a risk factor for NFA compared
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Table 2 Results of the study of association of /L-13 gene polymorphisms and non-IgE mediated food allergy and IgE

mediated food allergy.

IL-13 gene SNP Controls (N=115) NFA (N=80) Statistics FA (N=85) Statistics
N (%) N (%) N (%)
rs20541
Minor allele
T 47 (20.4%) 35 (22.4%) OR=1.12 40 (23.5%) OR=1.19
95% Cl=0.68-1.84 95% Cl1=0.74-1.93
p=0.63 p=0.46
Genotypes
TT+CT 7+33 (34.7%) 6+23 (37.1%) OR=1.11 6+28 (40.0%) OR=1.25
cC 75 (65.2%) 49 (62.8%) 95% Cl=0.61-2.01 51 (60.0%) 95% Cl=0.70-2.23
p=0.73 p=0.45
CT 33 (28.6%) 23 (29.4%) OR=1.03 28 (32.9%) OR=1.22
TT+CC 82 (71.3%) 55 (70.5%) 95% Cl=0.55-1.95 57 (67.0%) 95% Cl=0.66-2.23
p=0.90 p=0.52
rs1800925
Minor allele
T 49 (21.3%) 43 (26.8%) OR=1.35 39 (22.9%) OR=1.1
95% Cl=0.84-2.17 95%Cl=0.68-1.77
p=0.20 p=0.69
Genotypes
TT+CT 8+33 (35.6%) 3+37 (50.0%) OR=1.80 4+31 (41.1%) OR=1.26
cC 74 (64.3%) 40 (50.0%) 95% Cl=1.00-3.22 50 (58.8%) 95% Cl=0.71-2.24
p=0.04 p=0.43
CT 33 (28.6%) 37 (46.2%) OR=2.13 31 (36.4%) OR=1.42
TT+CC 82 (71.3%) 43 (53.7%) 95% Cl=1.17-3.88 54 (63.5%) 95% Cl=0.78-2.59
p=0.01 p=0.24

*NFA=non-IgE mediated food allergy, FA=IgE mediated food allergy, OR=0dds ratio, 95% Cl=95% confidence interval;
level of statistical significance p<0.05 (significant values are indicated in bold).

Table 3 Distribution of the haplotype combinations in the studied groups.

rs1800925/rs20541 haplotype Controls (N=115) NFA (N=80) p FA (N=85) p

TT 11.06% 11.93% 0.70 13.84% 0.43
CT 9.37% 10.50% 0.81 9.68% 0.86
TC 10.24% 13.71% 0.35 9.09% 0.75
cC 69.32% 63.86% 0.29 67.37% 0.64

*NFA=non-IgE mediated food allergy, FA=IgE mediated food allergy; level of statistical significance p<0.05.

to homozygote genotypes. The single-nucleotide polymor-
phism rs1800925 (-1112C/T, also known as -1055 or -1111)
located in the promoter of the IL-13 gene is a functional
SNP that affects the level of gene expression.* The 1112*T
allele, which, according to comparative analysis of the IL-13
promoter, is the ancestral allele, increases gene transcrip-
tion depending on various factors such as cell type, cell
differentiation, and surrounding polymorphisms.*® High lev-
els of mRNA for IL-13 and /-4 and low levels of mRNA for
IL-5 and IL-10 were found in children with NFA compared
with healthy children.”® Another study addressing cyto-
kine gene expression reported significantly higher levels

of mRNA for IL-4, IL-10, and IL-13 in the rectum compared
to the duodenum in NFA children.® All these data suggest
a dysregulation of gene expression involving the Th2 clus-
ter in non-IgE-mediated food allergy that requires more
research efforts.

Regarding IgE-mediated food allergy, we did not find
any associations for rs20541 or rs1800925 SNPs with the
risk of the disease. Data on this pathology and the IL-13
gene are also sparse, but they have been reported in a
couple of studies presented below.

An Australian study demonstrated an association
between IL-13 gene polymorphism rs1295686 (found in
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Table 4 Genotype distribution of rs1800925 for a series of characteristics of the NFA group.
rs1800925 Minor allele Genotypes Statistics
T Statistics TT+CT cC
Atopic dermatitis
No (N=57) 28 (24.5%) OR=1.48 28 (49.1%) 29 (50.8%) OR=1.13
Yes (N=23) 15 (32.6%) 95% Cl=0.70-3.14 12 (52.1%) 11 (47.8%) 95% Cl=0.42-2.97
p=0.30 p=0.81
Allergy family history
Negative (N=48) 25 (26.0%) OR=1.11 25 (52.0%) 23 (47.9%) OR=0.81
Positive (N=32) 18 (28.1%) 95% Cl=0.54-2.26 15 (46.8%) 17 (53.1%) 95% Cl=0.33-1.98
p=0.77 p=0.65
Total IgE levels
Normal (N=54) 29 (26.8%) OR=1.00 28 (51.8%) 26 (48.1%) OR=0.79
High (N=26) 14 (26.9%) 95% Cl1=0.47-2.11 12 (46.1%) 14 (53.8%) 95% Cl1=0.31-2.03
p=0.98 p=0.64
*OR=0dds ratio, 95% Cl=95% confidence interval; level of statistical significance p<0.05.
Table 5 Genotype distribution of rs20541 for a series of characteristics of the NFA group.
rs20541 Minor allele Genotypes Statistics
T Statistics TT+CT cc
Atopic dermatitis
No (N=57) 24 (21.0%) OR=1.33 21 (36.8%) 36 (63.1%) OR=1.05
Yes (N=23) 11 (26.1%) 95% Cl=0.58-3.02 8 (38.0%) 13 (61.9%) 95% Cl=0.37-2.96
p=0.49 p=0.91
Allergy family history
Negative (N=48) 18 (19.1%) OR=1.59 16 (34.0%) 31 (65.9%) OR=1.39
Positive (N=32) 17 (27.4%) 95% Cl=0.74-3.40 13 (41.9%) 18 (58.0%) 95% Cl=0.54-3.56
p=0.23 p=0.49
Total IgE levels
Normal (N=54) 19 (18.2%) OR=1.98 16 (30.7%) 36 (69.2%) OR=2.25
High (N=26) 16 (30.7%) 95% C1=0.91-4.29 13 (50.0%) 13 (50.0%) 95% Cl=0.85-5.92
p=0.08 p=0.10

*OR=0dds ratio, 95% Cl=95% confidence interval; level of statistical significance p<0.05.

complete linkage disequilibrium with the functional variant
rs20541) and challenge-proven IgE-mediated food allergy,
while no association was found in the case of the other
eight assessed polymorphisms, including rs1800925.%2 In
the same study, rs1295686 and rs1800925 were found to be
associated with increased total IgE levels.?? These two SNPs
(rs1295686 and rs20541) were reported to be significantly
associated with total IgE concentrations in a genome-wide
association study on the Framingham Heart Study cohort.>°

Another study that described the association of rs20541
and rs1800925 SNPs with food allergy included Indian
patients with challenge-proven shrimp allergy, one of
the most frequent food allergies and a common cause of
food-induced anaphylaxis.?® Significant associations were
found between the homozygous genotypes IL-13 rs20541 AA
(OR=3.60, 95% CI=1.30-9.95, p=0.01) and /L-13 rs1800925 TT
(OR=5.48, 95% Cl=1.16-26.01, p=0.03) and the presence of
challenge-proven shrimp allergy.?? Moreover, these geno-
types were associated with higher levels of shrimp-specific

IgE and a higher risk of shrimp allergy in younger people
compared to older people.?? In the haplotype analysis,
the combination of rs1800925 T and rs20541 A alleles was
associated with both challenge-proven shrimp allergy and
shrimp sensitivity.?

The two IL-13 polymorphisms selected for our research
were also investigated in four studies, including European
children with food sensitization. In German children,
Liu et al. found that the IL-13 rs1800925 SNP was associ-
ated with a higher risk of food sensitization in the pedi-
atric population (children with increased levels of specific
IgE antibodies to hen’s egg, cow’s milk, soy, and wheat,
OR=3.49, 95% Cl=1.52-8.02), while no association was found
for rs20541.% In a previous study performed by the same
author and including the same study population, both
rs20541 and rs1800925 were associated with elevated total
serum IgE levels (p<0.0001 and p=0.0002, respectively).’”
Bottema et al. found that the rs1800925 SNP was associ-
ated with egg sensitization at the ages of 1 and 2 years old
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in a study including three Dutch birth cohorts; furthermore,
IL-13 rs20541 and rs1800925 SNPs were associated with
increased total serum IgE levels.? The association between
rs1800925 and egg sensitization was confirmed by a study
conducted by Zitnik et al. that included children with
atopic dermatitis (p=0.0001).2> Moreover, they found asso-
ciations between rs20541 and higher IgE levels (p=0.013),
sensitization against egg (p=0.0001), milk (p=0.0006), and
peanut (0.04).% An interesting finding of this research is
that IgE levels did not differ significantly between individu-
als with TT and CC genotypes for rs1800925, but heterozy-
gotes presented slightly higher levels of total IgE.?

In the literature, there are multiple reports of asso-
ciations between IL-13 gene SNPs rs20541 and rs1800925
and atopic dermatitis, elevated levels of total serum IgE,
or asthma, while there are also studies with contradictory
results.

A meta-analysis and systematic review of candidate
gene associations in atopic dermatitis analyzed the IL-13
gene SNP rs1800925. The authors found a significant asso-
ciation between this polymorphism and the risk of devel-
oping atopic dermatitis in patients with European ancestry
(based on four studies including 931 patients), but no sig-
nificant associations with atopic dermatitis in patients with
Asian ancestry (two studies, N=1803)."7 One of the stud-
ies included in this meta-analysis also found associations
between the rs1800925 SNP and increased IgE levels and
asthma in the Polish population, while no associations were
found with allergic rhinitis and early onset of atopic derma-
titis.?' Lesiak et al. described no correlation between IL-13
levels and a specific genotype of the rs1800925 SNP.5' In a
previous study by the same author, no associations were
found between any of the analyzed polymorphisms in the
IL-13, IL-4, and IL-10 genes and the severity of atopic der-
matitis, clinical manifestations, or early onset of asthma.
On the other hand, in a whole-population birth cohort from
1989 from the Isle of Wight (N=1456), no significant associa-
tions were found between IL-13 rs20541 and rs1800925 gen-
otypes and the prevalence of eczema, the disease being
assessed at different ages from birth to 10 years old.>

Associations between the rs20541 SNP and higher
total IgE levels were reported by several studies in both
Caucasian and Asian populations.’"3#4 A study that
included fine mapping of the IL-13 rs20541 SNP also iden-
tified significant associations with atopic dermatitis and
increased IgE levels.>* However, in a Polish study assess-
ing the IL-13 rs20541 SNP, no significant associations were
found with atopic dermatitis, asthma, allergic rhino-
conjunctivitis, and total IgE levels; the only significant cor-
relation for the rs20541 SNP was with positive results of
skin prick tests for aeroallergens.? No significant associa-
tion between the IL-13 rs20541 SNP and elevated levels of
total IgE was also found in a study involving two Caucasian
prospective cohorts.*

An interesting finding from a birth cohort study is the
interaction between the IL-13 polymorphisms and birth
order, as only in the case of firstborn children was there a
significant association between rs1800925 and rs20541 and
increased levels of total IgE, positive skin prick tests, and
positive levels of serum inhalant-specific IgE.>”

With regard to gene-gene interactions, it was demon-
strated that the interaction between IL-13 (rs20541) and

STAT6 (rs1059513) led to an increased risk of develop-
ing eczema.’® Interactions were also described between
the IL-13 rs20541 SNP and the type of birth and prenatal
antibiotic exposure with respect to the increased risk of
atopic dermatitis.® Children with certain IL-13 rs20541
SNP genotypes also presented a higher risk of developing
early-persistent atopic dermatitis after receiving antibiotic
treatment.®°

Children with food allergies present an increased risk
of developing asthma,®" another allergic disease in which
the implications of the IL-13 rs20541 SNP and rs1800925 SNP
have been largely evaluated. A meta-analysis that included
45 studies on rs20541 and 31 studies on rs1800925 con-
cluded that both polymorphisms are significantly associ-
ated with the risk of developing asthma in both European
and Asian populations.?’ The same conclusion was drawn by
Cui et al. in another meta-analysis that assessed both poly-
morphisms.* Another study demonstrated the association
between rs1800925 and elevated levels of total serum IgE
in patients with asthma.?

In a large study on a longitudinal birth cohort (N=2918)
from 1946, IL-13 rs20541 and rs1800925 were significantly
associated with a self-reported positive history of asthma
and allergy, while no confounding factor was identi-
fied regarding any of the assessed environmental factors
(breastfeeding duration, region of birth, parental smoking,
atmosphere pollution during childhood, most recent occu-
pation, etc.).®® However, in models that evaluated the asso-
ciation of both polymorphisms together, the rs20541 SNP
reduced the association of the rs1800925 SNP with asthma,
as well as with allergy, to the extent that there was no
longer a statistically significant independent effect on the
outcome for rs1800925.6

The interplay between genetic and environmental
factors in the development of atopic diseases begins in
the prenatal stage, the risk of allergy later in life being
correlated with the level of cord blood IgE levels.? Both
IL-13 polymorphisms, rs1800925 and rs20541, were asso-
ciated with elevated levels of IgE in cord blood samples,
and interactions with SNPs found in other genes and envi-
ronmental factors, such as maternal atopy or exposure to
smoking, were also described.*-44

Considering the fact that associations between IL-13
gene SNPs and diverse allergic pathologies were demon-
strated in several studies, but some of these associations
were not found to be statistically significant in other
studies, more research in this area is still necessary. The
main limitation of the present study is the reduced num-
ber of patients available for each type of food allergy.
Additionally, the results need confirmation in cohorts from
other populations.

Conclusion

The main finding of our study was the significant associ-
ation between [L-13 rs1800925 and the risk of non-IgE-
mediated food allergy. Individuals carrying the minor allele
T, as well as CT heterozygotes, presented an increased
risk of the disease. No associations were found for rs20541
or in the case of children with IgE-mediated food allergy.
Additionally, in patients with non-IgE-mediated food
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allergy, rs1800925 and rs20541 were not associated with
the risk of presenting atopic dermatitis, a positive family
history of allergy, or elevated total IgE levels. These find-
ings could represent a step toward identifying the potential
of IL-13 to be part of the future generation of diagnostic
tools used in food allergy, but validation is needed in larger
groups of patients.
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