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Background: Single nucleotide polymorphisms (SNPs) in the interleukin 13 (IL13) gene are associated with vulnerability to allergic 
diseases, such as asthma and allergic conjunctivitis (AC). Periostin, as an IL13-induced protein, has emerged as a novel biomarker in 
several allergic diseases. Data among Egyptian patients are still scarce.
Aim: To find out the association of IL13 rs20541 gene polymorphism and serum levels of periostin with asthma and AC among 
Egyptian patients.
Patients and Methods: Eighty-one Egyptian allergic patients with asthma, AC, and both asthma and AC (27 each), were enrolled in 
this case–control study. Twenty-seven age and gender-matched healthy volunteers served as controls. All participants were tested for 
IL13 rs20541 SNP by real-time polymerase chain reaction, TaqMan method. Serum levels of periostin and IL13 were assessed by 
ELISA.
Results: Compared to healthy subjects, asthmatic patients had a higher frequency of the homozygous adenine/adenine (AA) 
genotype at IL13 rs20541 SNP (14.8% vs 3.7%) and a lower frequency of the guanosine/guanosine (GG) genotype (51.9% vs 
55.6%), while AC patients had higher GG genotype (70.4% vs 55.6%) with no AA genotype detected, yet no significant difference 
was noticed (p = 7.053). A significantly higher serum periostin in asthmatic patients compared to controls was found (p = 0.005). 
Higher levels of serum periostin, although nonsignificant, were recorded in AC patients compared to controls (22.88 ± 10.01ng/mL 
and 17.51 ± 3.17ng/mL, respectively). Periostin was significantly higher in patients with IL13 AA and GA genotypes compared to 
those with GG genotype (p = 0.016). A significant positive correlation between serum periostin and serum IL13 among allergic 
patients was recorded (r = 0.352, p < 0.001).
Conclusion: Among Egyptian patients, serum level of periostin is significantly associated with asthma and positively correlates with 
IL13 level supporting its utility as a diagnostic biomarker. IL13 rs20541 gene polymorphism does not seem to play an obvious role in 
asthma and AC, which requires further evaluation.
Keywords: allergic asthma, allergic conjunctivitis, IL13 rs2054, periostin

Introduction
Asthma is a common chronic respiratory disease leading to morbidity, impaired quality of life, and mortality. The overall 
prevalence of asthma in Egypt was estimated to be 3.5% and 6.7% among children aged 13–14 years and adults, 
respectively.1,2 Allergic conjunctivitis (AC) is one of the most common allergic conditions worldwide that is estimated to 
affect 6–30% of the general population, causing significant eye discomfort and affecting people’s daily lives and work.3,4 
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The coexistence of both disorders has been documented previously, particularly in children, and was found to increase 
the risk of having an immunoglobulin E (IgE)-mediated allergy.5

Increased concentration of cytokines like interleukin 13 (IL13) plays a critical proinflammatory role in asthma and is 
mostly concomitant with ocular allergy through the enhancement of IgE production.6,7 Single nucleotide polymorphisms 
(SNPs) in the IL13 gene are among the polymorphisms most frequently implicated in increased susceptibility to allergic 
phenotypes in general.8 Previous studies in Egypt have demonstrated a significant association between IL13 genetic 
polymorphisms and bronchial asthma.9 However, little data exist concerning their association with AC.

Periostin is a 90 kDa matricellular protein as well as an extracellular matrix protein belonging to the fasciclin family. 
It is produced by epithelial cells, fibroblasts, and endothelial cells and can interact with several cell surface integrin 
molecules, providing signals for different tissue and organ development and remodeling, such as bones, lungs, skin, and 
heart.10 As the activity of bone metabolism constitutes the main source of serum periostin, its basal level was found to be 
age-dependent, ranging from above 100 ng/mL during childhood and adolescence to around 50 ng/mL after the cessation 
of bone growth in adults.11 However, serum periostin can also be affected by other factors, such as body mass index and 
smoking.12,13 Periostin has been shown to play an important role in the setting of allergic disorders. In asthmatic patients, 
periostin was found to be highly expressed in the subepithelial regions of bronchial tissue in response mainly to T helper 
2 (Th2) cytokines, such as IL4 and IL13.14 However, periostin-inducing factors other than signature type-2 cytokines 
have been identified at the sites of allergic diseases such as tumor growth factor β (TGF-β) and histamine.10 The exact 
role by which periostin exaggerates allergic inflammation in asthma remains to be elucidated; however, its ability to 
activate nuclear factor-kappa β (NF-kβ) releasing proinflammatory mediators such as IL6 and IL24 has been demon-
strated in the setting of allergic skin inflammation.15,16 Additionally, periostin can support αMβ3 integrin-mediated 
adhesion and migration of IL5-stimulated eosinophils and has been found to correlate with eosinophilic count as with 
other Th2-type allergic asthma biomarkers such as total IgE serum level, and fractional exhaled nitric oxide (FeNO).17 

Based on the previous observations, periostin has emerged as a novel marker signifying type-2 asthma.18 Further reports 
have identified periostin as a chronic type-2 biomarker reflecting tissue remodeling and lung fibrosis in asthmatic patients 
and predicting hyporesponsiveness to inhaled steroids as well as the response to Th2 antagonists, such as anti-IgE Abs 
and anti-IL13 Abs, as therapeutic modalities in steroid-resistant patients.19,20 In spite of this, the utility of periostin as 
a biomarker in childhood asthma, particularly under the age of 5 years, remains questionable.21

The role of periostin in the diagnosis and monitoring of AC has also been highlighted both in animal and human 
studies.22,23 This could be of great utility, particularly with chronic forms of AC that could be accompanied by tissue 
remodeling and corneal fibrosis that would eventually result in vision loss.24

To elucidate these issues among allergic Egyptian patients, this study was designed to determine the association of 
IL13 gene rs20541 polymorphism and serum levels of periostin with asthma and AC patients.

Patients and Methods
This case–control study included 81 allergic patients (43 females and 38 males) with a median age of 32.73 years old. 
They were compared with 27 age- and gender-matched apparently healthy control subjects (14 females and 13 males) 
with a median age of 31.33 years old. The study was done in the Medical Microbiology and Immunology Department, 
Faculty of Medicine, Zagazig University in collaboration with the Allergy Unit, Research Institute of Ophthalmology, 
Giza, Egypt.

Ethical Issues
The study protocol was approved by the Institutional Review Board of Zagazig University (approval no. IRB#:5961–26- 
2-2020). All patients and control subjects provided signed informed consent, and all procedures involving human 
participants were performed in accordance with the updated 2013 Declaration of Helsinki.

Participants
Enrolled patients were recruited from those attending the Allergy Unit, Microbiology, Immunology and Parasitology 
Department, Research Institute of Ophthalmology, Giza, Egypt. Enrolled allergic patients were subjected to complete history 
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taking and physical examination by specialist physicians at the outpatient clinics of the Institute and were diagnosed according to 
the criteria of the Global Strategy for Asthma Management and Prevention Guidelines, 2019 (for asthma) and the Japanese 
Guidelines for Allergic Conjunctival Diseases (for AC).2,24 Control subjects had no respiratory or eye symptoms and no history 
of respiratory or conjunctival disorders. A structured questionnaire was applied to allergic patients which inquired about socio- 
demographic data, possible risk factors such as family history, chronic exposure to dust, and the presence of other diagnosed 
allergic diseases such as allergic rhinitis, exacerbating factors such as exercise, smoking, menstruation in females, exposure to 
strong odors, and upper respiratory tract infections, relieving factors such as rest and the administration of bronchodilators. 
Clinical symptoms and their frequency were also inquired as chest tightness, cough, and wheezing in asthma and itching, 
blurring, redness, burning sensation, discharge, and photophobia in AC. Further clinical and routine laboratory parameters of 
recruited patients, eg, complete blood count (CBC), and urine and stool analysis tests were obtained from patients’ medical 
records. Patients who elicited a positive result for at least one of the tested aeroallergens in the skin prick test were included in the 
current study. Patients undergoing immunotherapy with autoimmune disorders or any kind of neoplastic disorders, with parasitic 
infestations, or have allergies other than asthma and AC, pregnant females, and non-Egyptians have been excluded from the 
current study. Enrolled patients were then classified into 3 groups; the allergic asthma group (clinically diagnosed as having 
asthma with a positive skin prick test), the AC group (clinically diagnosed as AC with a positive skin test), and those with 
a clinical diagnosis of both illnesses and having a positive skin test (the third group). Total serum IgE levels were assessed for all 
enrolled participants.

Sample Size Determination
The sample size was calculated using open EPI according to the recorded mean periostin level among both healthy control and 
asthma patients (57.32 ± 2.99 ng/mL and 74.67 ± 44.8 ng/mL, respectively) and with a case-to-control ratio of 2:1.25 At a power 
of 80% of the study and 95% confidence interval, the sample was calculated to be 108 subjects, 27 in each group.

Skin Prick Test
Skin testing was performed using natural allergenic extracts prepared from crude materials in the Allergy Lab, 
Microbiology and Immunology Unit, Research Institute of Ophthalmology, Giza, Egypt, according to the protocol 
established by Haggag and Hamed.26,27

The following aeroallergens were included: pollens of (palm, grass, orange), hairs of (cat, dog, rabbit, goat), wool, 
nicotine, feather mix, house dust, mite, mixed molds, and cockroach. Histamine dihydrochloride (10 mg/mL) was used as 
a positive control, whereas saline 0.9% was used as a negative control. Subjects were asked to stop antihistamines for 5 
days and corticosteroids for 14 days before skin testing. The largest diameter of the wheel was measured and considered 
positive if it measures 3 mm or more.28

Sampling
Blood samples (9 mL) from each participant were withdrawn and divided into five mL collected in ethylenediaminete-
traacetic acid (EDTA) tubes for DNA extraction and 4 mL in a plain, anticoagulant-free, vacutainer for serum separation. 
Serum was separated by centrifugation at 3000 rpm for 20 minutes and stored at –80°C until further analysis.

DNA Extraction
DNA was extracted using the GeneJET™ Whole Blood Genomic DNA Purification Mini Kit (Thermo Fisher Scientific) 
according to the manufacturer’s instructions with a DNA yield of 2–10 μg/200-μL. Extracted DNA was stored at −20°C for 
genotyping test.

Genotyping Using TaqMan Real-Time Polymerase Chain Reaction (PCR)
According to Sharifi et al,29 a specific probe of A/G IL13 rs20541 (TaqMan™ SNP Genotyping Assay, human kit, USA) 
(cat no: 4351379) was applied for IL13 genotyping in all participants using real-time PCR thermal cycler (Applied 
Biosystems, USA). In a sterile tube, a total reaction volume of 20 µL was set consisting of 9μL of extracted DNA, 10 μL 

Journal of Asthma and Allergy 2022:15                                                                                            https://doi.org/10.2147/JAA.S373098                                                                                                                                                                                                                       

DovePress                                                                                                                         
973

Dovepress                                                                                                                                                            Hafez et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


of TaqMan™ genotyping master mix (cat no: 4371353), and 1μL of SNP IL13 probe. Cycling conditions were 95°C for 
10 minutes, followed by 35 cycles at 95°C for 15 s, annealing at 60°C for 1 minute, and final extension at 60°C for 30 s.

Measurement of Serum Periostin, IL13, and Total IgE Levels
Serum periostin was assessed using an ELISA kit (cat. no. 201–12-4519; Shanghai Sun Red Biological Technology Co., 
Ltd.) according to the manufacturer’s instructions. Optical density (OD) for each sample was measured at 450 nm 
wavelength. The level of periostin was calculated using calibration curves with a sensitivity of 0.625 ng/mL.

IL13 serum level was measured by an ELISA kit (cat. no. 201–12-0099; Shanghai Sun Red Biological Technology 
Co., Ltd.) and OD was determined at 450 nm wavelength. Calibration curves were used to determine the level of IL13 
with a sensitivity of 0.413 pg/mL.

Serum total IgE level was measured using a specific ELISA kit (cat. no. BDIG29-BA; Bioactiva Diagnostica). 
Absorbance was measured at a 450 nm wavelength. The results were expressed in IU/mL.

Statistical Analysis
Data were analyzed using IBM SPSS Statistics Version 22. Data were tested for normality using Kolmogorov–Smirnov 
test and Shapiro–Wilk test. Quantitative data were presented as mean and standard deviation (SD). Qualitative data were 
presented as numbers and percentages. The comparison of categorical variables was done by using the Chi-square test or 
Fisher's exact test as appropriate. For normally distributed data, the independent sample t-test was used to compare 
numerical variables between the two groups, while ANOVA and Tukey post hoc tests were used to compare between the 
four groups. Mann–Whitney test was used to compare numerical variables between two groups and Kruskal Wallis to 
compare the four groups of nonnormally distributed variables. Pearson correlation coefficient was used to correlate the 
period and IL-13 levels. P values of ≤0.05 were considered to be significant. All tests were two-tailed.

Results
The present study included 81 allergic patients and 27 apparently healthy age and gender-matched control subjects. 
Female predominance among allergic cases was observed (53.1%) (Table 1). Patients with AC were significantly younger 
than those with asthma (p = 0.02) (Table 2). Regarding residence, 66.7% of allergic patients were from urban areas and 
this was found to significantly increase the risk of allergy compared to those living in rural areas (OR = 2.50, p = 0.04) 
(Table 1). Further comparison between the studied groups revealed the significant role of residing in urban areas, 
particularly in the asthmatic group compared to control subjects (p = 0.044) (Table 2).

Positive family history was found to increase the risk of allergy in the studied patients by 4.50 folds than in control subjects 
(OR = 4.50, p = 0.001) (Table 1). Among the different patient groups, this was more evident in patients with AC associated 

Table 1 Socio-Demographics of Allergic Patients and Controls

Cases Controls Test P OR (95% CI)

n=81 % n=27 %

Age (Years) (Mean ± SD) 33.19±10.20 31.33±8.51 0.714* 0.477 –

Gender Male 38.00 46.9 13.00 48.1 0.012 0.911 1.00

Female 43.00 53.1 14.00 51.9 0.95 (0.398–2.276)

Residence Urban 54.00 66.7 12.00 44.4 4.208** 0.04^ 2.50 (1.028–6.079)

Rural 27.00 33.3 15.00 55.6 1.00

Family history Negative 28.00 34.6 19.00 70.4 10.56** 0.001^ 1.00

Positive 53.00 65.4 8.00 29.6 4.5 (1.75–11.90)

Notes: *Independent sample t-test; **Chi square test; ^, significant. 
Abbreviations: SD, standard deviation; OR, odds ratio; CI, confidence interval.
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with asthma. Total IgE showed significantly higher levels in allergic patients than in control subjects (P = 0.001). No 
significant differences were noticed between different groups of patients regarding the disease duration, allergen sensitivity, or 
blood eosinophilic count (Table 2).

Genotype and allele distribution of IL13 gene rs20541 analysis (Table 3, Figure 1) revealed no significant difference 
between allergic patients in different groups and controls. The homozygous GG genotype showed a higher frequency 
among the AC group (70.4%), whereas the asthmatic group had a frequency of (51.9%) which was lower than the 
controls (55.6%). The AA genotype was found to be more frequent in the asthmatic group (14.8%) compared to healthy 
subjects (3.7%). However, it was not detected among AC group. A higher frequency of the A allele (minor allele) among 
asthmatics (31.5%) compared to controls (24.1%) was noticed. However, among the AC group, the G allele (major allele) 
predominated (85.2%) recording a frequency higher than the controls (75.9%), yet no significant differences were 
recorded.

Serum periostin recorded significantly higher levels in asthmatics compared to controls (26.05 ± 10.71 ng/mL, 17.51 ± 3.17 
ng/mL, respectively, p = 0.005) as revealed by the post hoc test (Tukey HSD). However, no significant differences were recorded 
in the other two allergic groups, although they had elevated levels compared to controls (Table 4). A significant positive 
correlation was found between serum periostin levels and blood eosinophil count of allergic patients (r = 0.849, p < 0.001).

The serum levels of IL13 were further assessed in the studied participants to elucidate the effect of the IL13 rs20541 
polymorphism on the expression level of IL13. Significantly higher serum levels in patients with AC and in AC 
associated with asthma than in control subjects were recorded (p = 0.002, <0.001, respectively) as revealed by the 

Table 2 Characteristics of Different Groups of Allergic Patients and Controls

Allergic 
Conjunctivitis

Asthma Allergic Conjunctivitis & 
Asthma

Control Test P

n=27 (%) n =27 (%) n=27 (%) n =27 (%)

Age (Years) (Mean ± SD) 26.02±11.89 39.30±15.06 34.26±12.43 31.33±8.50 3.33*** 0.02^

Gender Male 13.00 (48.1) 11.00 (40.7) 14.00 (51.9) 13.00 (48.1) 0.706* 0.904

Female 14.00 (51.9) 16.00 (59.3) 13.00 (48.1) 14.00 (51.9)

Residence Urban 15.00 (55.6) 22.00 (81.5) 17.00 (63.0) 12.00 (44.4) 8.260* 0.044^

Rural 12.00 (44.4) 5.00 (18.5) 10.00 (37.0) 15.00 (55.6)

Family 
history

Negative 11.00 (40.7) 10.00 (37.0) 7.00 (25.9) 19.00 (70.4) 11.866* 0.008^

Positive 16.00 (59.3) 17.00 (63.0) 20.00 (74.1) 8.00 (29.6)

Smoking 
history

Non- 
smoker

20.00 (74.1) 19.00 (70.4) 18.00 (66.7) 19.00 (70.4) 0.355* 0.991

Smoker 7.00 (25.9) 8.00 (29.6) 9.00 (33.3) 9.00 (29.6)

Duration (Years) median 
(min-max)

5.00 (2.00–20.0) 8.00 (1.00– 

50.0)

5.00 (1.00–35.0) NA 3.091** 0.213

Allergens 8.59±2.29 9.04±2.85 9.15±3.05 NA 0.309*** 0.735

Total IgE (IU/mL)  
(Mean ± SD)

137.54±89.02 192.85 

±24.91

221.72±99.26 28.78±19.04 5.684*** 0.001^

Blood eosinophils (cell/µL) 
median (min-max)

310 (200–670) 340 (200– 

960)

330 (200–690) NA 1.925** 0.382

Notes: Comparison between individual groups was done using the Analysis of Variance (ANOVA test). *Chi-square test; **Kruskal Wallis test; ***ANOVA test; ^, 
significant. 
Abbreviations: SD, standard deviation; N A, non-applicable.
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post hoc test. Higher levels of IL-13 were also found in asthmatics (16.04 ± 9.91 pg/mL); however, no significant 
difference was found compared to controls (8.83 ± 1.84 pg/mL) (Table 4).

Further analysis revealed a higher IL13 level in patients with the AA genotype (22.19 ± 11.68 pg/mL) compared to 
the other genotypes (GG and AG) (16.56 ± 6.20 and 16.19 ± 10.94 pg/mL, respectively) with no significant difference 
detected. Interestingly, a significant association between serum periostin levels and the IL13 rs20541 genotype and allele 
distribution was detected, where significantly higher levels were recorded in patients with AA and AG than in those with 
GG genotype (p = 0.016) (Table 5). Additionally, a significant positive correlation between serum periostin and serum 
IL13 (r = 0.352, p < 0.001) was evident (Figure 2).

Discussion
Genetic variation among individuals can influence their vulnerability to several diseases including allergic disorders.30 

Three groups of allergic patients, including asthma, AC, and both asthma and AC, were investigated and compared to 
age- and gender-matched apparently healthy control subjects in this work.

Females represented 53.1% of the total cohort of patients in this study. This is consistent with Senna et al who 
confirmed a female predominance (61.8%) among asthmatics.31 In contrast to this finding, male predominance among 
allergic patients was reported in other studies.32,33 Although the mechanism underlying this difference is not 
completely understood, it seems that female sex hormones, particularly estrogen, play an important role in allergic 
diseases as most immune cells express estrogen receptors and can respond to the hormone favoring the allergic 
response.34 This is probably achieved through the enhancement of antigen-presenting cell function, intensifying Th2 
polarization, increasing class-switching of B cells to IgE production, and encouragement of mast cell and basophil 
degranulation.35 Not only is the prevalence of asthma affected by sex hormones but also the severity, where hormonal 
fluctuations in females may have been accompanied by greater bronchial hyperreactivity and worsening of symptoms 
in some females.36

Residence in urban areas and positive family history were found to significantly increase the risk of allergies among 
enrolled patients compared to healthy subjects in the current work (OR = 2.50, p = 0.04, and OR = 4.5, p = 0.001, 
respectively) which comes in agreement with previous reports.37,38

Several studies have reported the SNPs in the IL13 gene to be associated with susceptibility to allergic disorders and 
their severity.7,39–42 However, meta-analysis studies have shown that the frequencies of different SNPs and their 
contribution to allergic disorders vary among populations of different ethnicities.43,44

Table 3 Allelic and Genotypic Frequency for IL13 rs20541 Gene Polymorphism Among Different Patient Groups and 
Controls

Allergic 
Conjunctivitis

Asthma Allergic Conjunctivitis & 
Asthma

Control χ2* P

n=27 (%) n=27 (%) n=27 (%) n=27 (%)

Genotype GG 19 (70.4) 14 (51.9) 19 (70.4) 15 (55.6) 7.053 0.287

AG 8 (29.6) 9 (33.3) 6 (22.2) 12 (44.4)

AA 0 (0.0) 4 (14.8) 2 (7.4) 1 (3.7)

Allele A 8 (14.8) 17 (31.5) 10 (18.5) 13 (24.1) 4.929 0.177

G 46 (85.2) 37 (68.5) 44 (81.5) 41 (75.9)

Dominant GG 19 (70.4) 11 (40.7) 19 (70.4) 15 (55.6) 6.750 0.083

AA+AG 8 (29.6) 16 (59.3) 8 (29.6) 12 (44.4)

Note: *Chi-square test. 
Abbreviations: A, adenine; G, guanosine.
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The current work did not find a significant difference between allergic patients as a whole and control subjects 
regarding the genotype and allele distribution of IL13 rs20541 gene polymorphism. In a previous Egyptian study, the 
IL13 +2044 polymorphism was significantly associated with bronchial asthma where subjects carrying the A allele were 
at about 7.39-fold higher risk for developing asthma (OR = 7.389, p < 0.001), furthermore, significant associations 
between the A allele and more severe asthma and higher total serum IgE levels were found (p < 0.001 and <0.001, 
respectively).9 The relatively small sample size included in the study could be one factor contributing to this finding. 

Table 4 Serum Levels of Periostin and IL13 Among Different Groups of Patients and Control

Allergic Conjunctivitis 
(n=27)

Asthma 
(n=27)

Allergic Conjunctivitis & 
Asthma (n=27)

Control 
(n=27)

Test P

Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Periostin (ng/mL) 22.88±10.01 26.05±10.71 22.23±10.82 17.51±3.17 3.919 0.011^

IL13 (pg/mL) 19.56±13.65 16.04±9.91 22.79±13.49 8.83±1.84 8.240 <0.001^^

Notes: ^, significant; ^^, highly significant. All data are expressed as mean ±SD. Comparison between individual groups was done using Analysis of Variance (ANOVA test). 
Abbreviation: SD, standard deviation.

Figure 1 Allelic discrimination plot showing the results of IL13 rs20541 SNP genotyping by real-time PCR in 48 examined allergic patients. Blue dots correspond to the 
homozygous GG genotype (28 patients), green dots correspond to the heterozygous AG genotypes (17 patients), and red dots correspond to the homozygous AA genotype 
(3 patients). The X-axis represents the fluorescence of allele A while the Y-axis represents that of allele G. Different colors correspond to different fluorescent dyes used in 
the reaction; FAM (blue), ROX (red), and VIC (green).
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Additionally, the current study investigated a different IL13 SNP (rs20541). However, the contribution and the complex 
interaction of other genetic polymorphisms, whether in the IL13 gene or in other genes, in the development of a certain 
allergic phenotype could not be ignored.30

Table 5 Relation Between Serum Periostin, Serum IL13, and IL13 rs20541 Alleles and 
Genotypes Among Allergic Patients (n = 81)

Variables Mean ± SD Test P

Periostin (ng/ 
mL)

Genotype GG 21.07±9.34 3.671** 0.160

AG 24.41±10.39

AA 20.79±6.93
Dominant GG 20.79±8.90 −2.398* 0.016^

AA+AG 24.48±10.24

Allele A 22.93±9.22 −0.554* 0.580
G 21.94±9.72

IL13 (pg/mL) Genotype GG 16.56±6.20 1.175** 0.556
AG 16.19±10.94

AA 22.19±11.68

Dominant GG 16.83±12.39 −0.038* 0.970
AA+AG 16.78±11.27

Allele A 15.96±10.75 −1.016* 0.309

G 17.05±10.15

Notes: *Mann Whitney test; **Kruskal–Wallis test; ^, significant. 
Abbreviations: SD, standard deviation; A, adenine; G, guanosine.

Figure 2 A scattered plot curve shows a significant positive correlation (r=0.352, p<0.001) between serum level of periostin and serum level of IL13 among the examined 
allergic patients (n=81).
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Similarly, Lu et al did not find a significant association between IL13 SNPs and allergic rhinitis. Additionally, and 
consistent with the current work, Sharifi et al showed no significant difference between Iranian asthmatic patients and 
control subjects (p = 0.319) regarding IL13 rs20541 G/A polymorphism.29,45

In the current study, a higher percentage of the homozygous (AA) genotype was found in the asthmatic group (14.8%) 
compared to healthy controls (3.7%). This comes consistent with Imraish et al who reported a significant association 
between the homozygous (AA) genotype and asthmatic patients compared to control subjects (p = 0.0097).40

The replacement of the G allele, the major allele, by the A allele, the minor one, in IL13 rs20514 has been shown 
previously to be associated with higher IL13 activity as it results in the replacement of the positively charged arginine by 
the neutral glutamine increasing the interaction between IL13 and its receptor IL4Rα/IL13Rα1.46

The current study recorded a higher frequency of the minor A allele among asthmatics compared to healthy subjects 
(31.5% and 24.1%, respectively) yet with no significant difference (p 0.177). A similar finding was reported previously 
by Farhan et al who reported a frequency of 32% among asthmatics compared to 16% among controls. However, in 
contrast to the current study, Sharifi et al recorded a higher frequency of the AA genotype among healthy controls 
compared to asthmatic patients (11% and 7.78%, respectively).29,39

The A allele was further reported to be a risk factor for allergic rhinitis/allergic conjunctivitis asthma in another study 
(OR 3.06, 95% CI 1.42–6.58, P = 0.004).47 However, in the current study, the A allele was not detected in the group of 
AC patients. The relatively small number of enrolled patients in the current study may account for that.

When the dominant model was further analyzed, the current study found the frequencies of GA+AA genotypes to be 
higher in the asthmatic group compared to controls (59.3% and 44.4%, respectively) and to the AC group (29.6%). This 
comes in line with previous findings.7,39

The exact role of periostin in asthma is still not fully explained. However, it may contribute to several pathogenic 
processes, such as eosinophil recruitment, subepithelial fibrosis, and mucous production from goblet cells. This could be 
achieved by its binding to several integrins on various cell types, such as fibroblasts and eosinophils.48 Furthermore, high 
serum periostin was found to correlate with certain clinical features of asthma, such as older age at the onset of asthma 
and lower pulmonary function.49 Periostin has also been documented to be implicated in the pathogenesis of AC, whether 
in animal models or in patients with atopic keratoconjunctivitis.22,23

In the current study, serum periostin in the asthmatic group was significantly higher than in control subjects (p = 
0.005). Similar findings were previously reported in Egypt.50

In the AC group and even with elevated serum levels of periostin compared to control subjects (22.88 ± 10.01 ng/mL, 
17.51 ±3.17 ng/mL, respectively), no significant difference was noticed. However, the level of serum periostin was found 
to have a significant positive correlation with blood eosinophil count in allergic patients including those with AC. To our 
knowledge, this is the first report addressing periostin levels in AC patients in Egypt. Furthermore, few studies have 
addressed this issue worldwide. Fujishima et al found a significant difference in serum periostin between patients with 
atopic keratoconjunctivitis (p < 0.001), but not with seasonal AC, compared with control subjects.23

In allergic individuals, the Th2 phenotype predominates, leading to increased production of IL13 and class-switching in 
B cells to synthesize IgE.51 IL13 serum levels were significantly higher in patients with AC and in patients with AC 
associated with asthma than in controls (p = 0.002, <0.001, respectively) in the current study. Higher levels were also 
recorded in the asthmatic group; however, no significant difference was found compared to control subjects. Jebur and Saud 
revealed that the IL13 level was significantly increased in asthmatics in comparison to healthy individuals (p < 0.001),52 

which comes in line with the current findings. However, Davoodi et al reported a lower median serum level of IL13 among 
asthmatic patients (40.0 pg/mL, 95% CI = 20.0–360.0) than in healthy subjects (58.25 pg/mL, 95% CI = 20.0–370.0).53

The current study did not find a significant association between serum IL13 levels and IL13 genotype and/or allele 
distribution among allergic patients. Previous findings indicated that the IL13 rs20541 SNP is coding and functional and 
that the A allele presence is associated with increased IL13 expression,54 which was not demonstrated in the current 
study. However, the complex interaction between genetic and epigenetic factors of different ethnicities and their 
implications on gene expression could contribute to this finding.55

On the other hand, serum periostin was significantly higher in patients with IL13 rs20541 AA and AG genotypes 
than those with GG genotypes (p = 0.016), a finding that may highlight periostin as an important marker for these 
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genotypes in allergic patients. Additionally, a significant positive correlation between serum periostin and IL13 levels 
in allergic patients was recorded, which further highlights periostin as a useful diagnostic biomarker in allergic 
diseases. Fujishima et al reported that periostin and IL13 levels in the tears of all patients with ocular allergic disease 
and healthy controls showed a weak but significant correlation (n = 59, r = 0.3329, p < 0.05) which supports our 
finding.23

Limitations of the Study
This study is not without limitations, such as the relatively small sample size included without considering the 
heterogeneity in the clinical aspects (phenotypes) of enrolled patients and the lack of assessment of other coding 
SNPs in the IL13 gene.

Data Sharing Statement
All data and materials related to the study are included in the current manuscript.

Ethical Approval and Consent to Participate
The study was approved by the Institutional Review Board (IRB), Faculty of Medicine, Zagazig University. (approval no. 
IRB#:5961-26-2-2020)

Disclosure
The authors report no conflicts of interest.
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