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 ABSTRACT  

 

ÖZ 

 
Süleyman Demirel Üniversitesi Sağlık Bilimleri Dergisi 

Suleyman Demirel University Journal of Health Sciences 

Background: Allergy and autoantibody production are two abnormal conditions of the immune system, resulting from 

hypersensitivity. It remains unclear whether autoantibodies are also present in association with allergies that begin 

during early childhood. This study aims to evaluate the presence of antinuclear antibodies (ANA) in allergic children 

under the age of three. Methods: Allergic children (age < 3 years; n=40) were diagnosed by a specialist based on clinical 

and laboratory findings. ANA levels were measured using a commercial ELISA test. Demographic data, total and 

specific (egg, milk) IgE levels, and blood eosinophil percentages were obtained from hospital records. The control group 

(age 30.5 ± 2.9; n = 40) consisted of healthy individuals without any history of allergy. Results: In the healthy control 

group, 8 individuals (8/40, 20%) were ANA positive, while 17 allergic children (17/40, 42.5%) tested positive for ANA 

(p<0.05). ANA positivity was observed in 8 children with an egg allergy, 2 children with a milk allergy, 4 children with 

both egg and milk allergies, and 3 children with an unknown allergy cause. No significant correlation was found between 

ANA positivity, IgE levels, and eosinophil percentages (p>0.05). Additionally, no relationship was found between ANA 

levels and the presence of itching or eczema in allergic children. Conclusions: This study suggests that the relationship 

between allergies and ANA positivity begins in early childhood and recommends that future studies on the potential 

interactions of these two conditions should focus on this critical period. Additionally, further research is needed to 

determine whether both immune anomalies are regulated by similar mechanisms. 
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Amaç: Alerji ve otoantikor üretimi, aşırı duyarlılık nedeniyle ortaya çıkan bağışıklık sistemi ile ilgili iki anormal 

durumdur. Erken çocukluk döneminde başlayan alerjilerle otoantikorların ilişkilendirilip ilişkilendirilemeyeceği henüz 

netlik kazanamamıştır. Bu çalışma, üç yaş altındaki alerjik çocuklarda antinükleer antikorların (ANA) varlığını 

değerlendirmeyi amaçlamaktadır. Gereç ve yöntem: Alerjik çocuklar (yaş < 3 yıl; n=40), klinik ve laboratuvar 

bulgularına dayanarak bir uzman tarafından teşhis edilmiştir. ANA düzeyleri, ticari bir ELISA testi ile ölçülmüştür. 

Demografik veriler, toplam ve spesifik (yumurta, süt) IgE düzeyleri ile kan eozinofil yüzdeleri hastane kayıtlarından 

elde edilmiştir. Kontrol grubu (yaş 30.5 ± 2.9; n=40), alerjisi olmayan sağlıklı bireylerden oluşturulmuştur. Bulgular: 

Sağlıklı kontrol grubunda 8 birey (8/40, %20) ANA pozitif çıkarken, 17 alerjik çocuk (17/40, %42.5) ANA pozitif 

bulunmuştur (p<0.05). ANA pozitifliği, yumurta alerjisi olan 8 çocukta, süt alerjisi olan 2 çocukta, hem yumurta hem 

de süt alerjisi olan 4 çocukta ve nedeni bilinmeyen alerjisi olan 3 çocukta gözlemlenmiştir. ANA pozitifliği ile IgE 

düzeyleri ve eozinofil yüzdeleri arasında anlamlı bir ilişki bulunmamıştır (p>0.05). Ayrıca, alerjik çocuklarda ANA 

düzeyleri ile kaşıntı veya egzama varlığı arasında bir ilişki tespit edilmemiştir. Sonuç: Bu çalışma, alerji ile ANA 

pozitifliği arasındaki ilişkinin erken çocukluk döneminde başladığını göstermekte ve bu iki durumun potansiyel 

etkileşimleri üzerine yapılacak gelecekteki araştırmaların bu kritik döneme odaklanması gerektiğini önermektedir. 

Ayrıca, her iki bağışıklık anomalisinin benzer mekanizmalarla düzenlenip düzenlenmediğinin belirlenmesi amacıyla 

daha fazla araştırma yapılması gerektiği sonucuna varılmaktadır. 
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INTRODUCTION 

Allergic diseases arise as a result of an abnormal immune response and affect approximately one in 

every three children worldwide (1). This high prevalence significantly impacts the quality of life for 

affected children. Associated issues, such as itching, insomnia, and social exclusion, often lead to 

psychological and social challenges (2,3). Moreover, the time and patience required to manage these 

conditions also place a burden on families (4). Factors such as dietary restrictions, increased 

financial burdens, and lifestyle adjustments further strain familial dynamics. Additionally, the 

unexpectedly high prevalence of allergies in children places considerable pressure on healthcare 

systems. A study examining the economic impact of childhood food allergies in the United States 

estimated the total annual cost to be $24.8 billion (approximately €4,184 per year per child) (5). 

Furthermore, families incurred indirect costs totaling $20.5 billion (5). 

 

Autoantibody formation is another example of an abnormal immune response. These autoantibodies 

target self-antigens, leading to widespread tissue damage and severe complications, including life-

threatening blood clots, tissue damage in organs such as the brain and heart, impaired immune 

system function, and interstitial lung disease (6-8) Among the various types of autoantibodies, 

antinuclear antibodies (ANA) are the most commonly observed (9). ANA is thought to enter cells 

and target structures such as the nucleus, DNA, RNA, and centromeres, potentially disrupting 

cellular function and structure, causing cell death, activating inflammatory responses, and impairing 

tissue function. ANA plays a significant role in the development of autoimmune diseases, affecting 

approximately 400 million people globally and contributing to 0.2% of worldwide mortality (10). 

The rising prevalence of ANA, even among healthy individuals, has raised concerns and 

underscored the need for a better understanding of the mechanisms behind ANA formation (11). 

 

Both allergies and ANA represent manifestations of an overactive immune response. Although these 

two conditions may appear distinct, the boundary between them is not clearly defined. Evidence 

suggests that ANA may coexist with certain allergic conditions (12,13). This co-occurrence may 

arise from an underlying immune dysregulation that compromises tolerance to both food allergens 

and self-antigens, though the specific mechanisms remain unclear (14). While existing literature 

explores the coexistence of these conditions in adults, there is insufficient information regarding the 

onset of this relationship in early childhood. In particular, it remains unclear whether childhood 

allergies trigger ANA production. Therefore, the aim of this research is to investigate the coexistence 

of ANA in children with allergies during early childhood. 

 

MATERIAL and METHOD 

Ethical approval for the study was obtained from the Scientific Research and Publication Ethics 

Committee of İnönü University (protocol no 2023/4721). The study was conducted retrospectively 

using serum samples from 40 allergic children aged 2 to 32 months (16 female, 24 male). Data 

regarding demographic information, total IgE levels, allergens, and eosinophil percentages were 

extracted from hospital records. The control group consisted of healthy individuals without any 

allergy-related complaints (age 30.5 ± 2.9; n = 40, 16 female, 24 male). 

 

Determination of ANA Positivity 

ANA were measured using a commercial ELISA test kit (Y ImmunoTek, Türkiye). The procedures 

were carried out according to the manufacturer's protocol. Serum samples were diluted 1:100 and 

added to the wells along with negative and positive controls. Subsequently, anti-human IgG 

conjugated with biotin and streptavidin peroxidase were added sequentially. The plates were washed 

three times with 0.05% Tween-20 before each solution was added. Finally, a chromogenic substrate 

(tetramethylbenzidine, TMB) was added, and the reaction was stopped with 11% H₂SO₄. The optical 

density (OD) of the plates was measured at 450 nm using a spectrophotometer. 

 

 



 

 

 

m  m    m    

 

Calculation of ANA Results 

The cut-off value was determined using the cut-off control, as described in the protocol. It was 

calculated using the formula: average OD of negative controls + 3 standard deviations (SD). The 

sample OD values were converted to an antibody index (Ab index) using the formula: Ab index = 

Sample OD / Cut-off OD. Values <1.0 were classified as ANA IgG negative, while values >1.0 were 

classified as ANA IgG positive. The test was deemed valid if the Ab index of the positive control 

was >1.1 and the negative control was <0.9. 

Statistical Analysis of Data 

The normality of the data was assessed using the Shapiro-Wilk test. For correlation analysis, either 

Pearson or Spearman correlation coefficients were employed, depending on whether the data were 

parametric (Pearson) or non-parametric (Spearman). In the comparison between the allergic and 

control groups, a chi-square test was applied to compare the percentage of positivity between the 

groups. 

 

RESULTS 

Demographic Information of the Participants 

The demographic characteristics of the allergic children are presented in Table 1, along with their 

ANA results. The ages of the children ranged from 2 to 32 months, with females constituting 40% 

of the sample. Seventeen children had an egg allergy, five had a milk allergy, nine had allergies to 

both egg and milk, and the allergen was unknown in nine cases. Symptoms such as itching, redness, 

and eczema were observed in 24 children (60%), while 16 children (40%) did not exhibit these 

symptoms. The total IgE levels were 112 ± 200 kU/L (ranging from 1.1 to 700 kU/L), and the 

eosinophil percentages averaged 5.3% ± 4.4% (ranging from 0.1% to 18%). 

 
Table 1. Demographic and Clinical Characteristics of Allergic Infants and Corresponding ANA Results 

Part. 

 no. 

Age 

(month) 

Sex Total IgE 

(kU/L) 

Eozonophil 

(%) 

Itchy skin rash 

and eczema 

Allergen ANA 

result 

1 4 F 17.4 6.8 Yes Milk Negative 

2 14 M 32.2 1.8 Yes Egg Negative 

3 4 M 12.9 4 Yes Unknown Negative 

4 32 M 246 9 Yes Egg Negative 

5 12 F 3.2 9 Yes Unknown Negative 

6 2 F 0.1 6.9 Yes Unknown Negative 

7 10 F 20.8 8.1 No Egg Negative 

8 11 M 37.3 N/A No Egg Negative 

9 22 M 9.7 2.1 Yes Egg Negative 

10 9 F 105 8.8 Yes Egg Negative 

11 17 M 27 1.8 Yes Egg, Milk Negative 

12 12 M 566 1 Yes Egg, Milk Negative 

13 5 M 9.3 1 Yes Unknown Negative 

14 3 M 1.9 2.5 No Milk Negative 

15 10 F 210 N/A No Unknown Negative 

16 12 M 20.4 N/A No Unknown Negative 

17 10 F 1429 9.1 No Egg Negative 

18 9 F 42.1 0.3 Yes Egg Negative 

19 5 F 2.5 4.3 Yes Milk Negative 

20 2 M 4.5 7.1 Yes Egg, Milk Negative 

21 12 M 11.2 6.4 Yes Egg, Milk Negative 

22 9 F 101 2.8 Yes Egg, Milk Negative 

23 11 M 1.1 3.6 Yes Egg Negative 

24 12 M 23.9 2.5 Yes Egg, Milk Positive 
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25 11 M 663 5.1 No Egg Positive 

26 12 F 92.8 1 No Milk Positive 

27 12 F 708 2.1 Yes Egg, Milk Positive 

28 22 F  N/A No Egg, Milk Positive 

29 12 M 30.8 5 Yes Egg Positive 

30 5 M 39.8 18 Yes Egg Positive 

31 12 M 57.9 N/A No Egg Positive 

32 9 M 44.2 3.2 Yes Unknown Positive 

33 11 M  N/A No Unknown Positive 

34 9 M 38.2 11.5 No Egg Positive 

35 12 F 1.4 0.1 No Egg Positive 

36 25 M  2.4 No Unknown Positive 

37 10 F 4.1 1 No Egg Positive 

38 3 F 1.6 10.3 Yes Milk Positive 

39 12 M  16.2 No Egg Positive 

40 10 M 607 N/A Yes Egg, Milk Positive 

 

ANA Positivity in Healthy Controls and Allergic Children 

Among the 40 healthy individuals, 8 (8/40, 20%) exhibited a positive ANA level (mean index: 0.82 

± 0.36; range: 0.39 to 2.51). In contrast, among the allergic children, the ANA test was positive in 

17 children (17/40, 42.5%) (mean index: 1.10 ± 0.71; range: 0.46 to 4.10) (Fig. 1). The prevalence 

of ANA positivity in allergic children was significantly higher than that in healthy controls (p = 

0.035). 

 
Figure 1. Distribution of ANA positivity and negativity rates in healthy controls and allergic children 
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Total IgE Levels and Eosinophil Percentages in ANA Positive and Negative Groups 

No significant differences were found in total IgE levels (Fig 2A) or eosinophil percentages (Fig 

2B) between the ANA positive and ANA negative groups (p>0.05). 

 
A                                                                          B 

 
Figure 2. Evaluation of total IgE levels and eosinophil percentages in ANA positive and negative groups (A: comparison 

of total ıge levels and ANA index B: comparison of eosinophil percentages and ANA index) 

 

The Relationship Between the ANA Levels and Itching and Eczema 

Allergic children were divided into two groups: those with itching and eczema, and those without. 

The ANA levels of both groups were compared, and no significant difference was found (p=0.051) 

(Fig 3) 

 

 

Figure 3. Comparison of ANA levels between allergic children with and without itching and eczema 
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DISCUSSION and CONCLUSION 

The present study examining the interaction between allergies and ANA observed a relatively high 

prevalence of ANA positivity in allergic children under three years of age. The coexistence of these 

two conditions may suggest potential common pathways that could contribute to the development 

of both ANA and allergies. A review of the literature revealed a limited number of studies addressing 

the coexistence of food allergies and autoantibodies in children. However, several studies in adults 

have proposed hypotheses linking these conditions, which may involve genetic predisposition, 

inflammation, and the homology of food proteins with human tissue antigens (15,16) Although the 

control group consisted of healthy adults, this is not considered a major limitation, as previous 

studies have shown that ANA positivity rates are similar in healthy adults and healthy children 

(17,18). 

 

Genetic Factors and Molecular Mimicry in the Coexistence of Allergies and ANA 

This study provides early evidence that the coexistence of food allergies and ANA may begin in 

early childhood, which could indicate that similar genetic factors might contribute to the 

development of both conditions. Kreiner et al (19). reported that 48% of genetic loci associated with 

autoimmune diseases also correlated with allergies. Moreover, variants in genes regulating T cell 

function might influence both allergy and ANA formation by affecting immune cell activity and 

cytokine production (20). Gonzalez et al. investigated the FOXP3 gene, which is essential for 

regulatory T cell function, in a cohort of 255 children, finding that mutations in the FOXP3 gene 

were more prevalent among children with both allergic and autoimmune diseases (21). A meta-

analysis has shown that the incidence of allergy and autoimmunity is higher in individuals with these 

conditions compared to healthy controls (22). Additionally, a study on the coexistence of ANA and 

asthma in adults found an ANA positivity rate of 22% among asthma patients (23). The current 

study's findings indicate that the coexistence of allergies and ANA begins in childhood; however, 

further research is needed to confirm whether this coexistence persists into adulthood. 

 

Role of Inflammation in the Coexistence of Allergies and Autoantibody Formation 

Inflammation may also play a significant role in the coexistence of allergies and autoantibody 

formation. Excessive secretion of inflammatory mediators by mast cells has been linked to both 

allergic and autoimmune conditions (20). Pro-inflammatory cytokines released during allergic 

reactions have been associated with autoimmune diseases (24). Inflammation can lead to 

hypersensitivity of the immune system, promoting the production of antibodies against self-antigens 

(25). While our study did not measure inflammatory cytokines directly, we assessed total IgE levels 

and eosinophil counts (26,27). Our results did not indicate a direct relationship between ANA 

positivity and IgE or eosinophil levels, suggesting that other inflammatory mediators might be 

involved in ANA formation. 

 

Molecular Mimicry and Autoantibody Formation 

Molecular mimicry between food allergens and human tissue could also contribute to autoantibody 

formation. Common childhood food allergens, such as cow's milk and eggs, are believed to share 

molecular similarities with human tissues (10). Thus, antibodies generated against food allergens 

like milk and eggs may inadvertently stimulate autoantibody production in allergic individuals. 

Krishma et al. conducted a large-scale study and found that the incidence of autoimmune diseases 

was higher in allergic individuals compared to healthy controls (22). Vojdani et al. demonstrated 

that milk-specific antibodies could cross-react with neural structures, potentially triggering 

neuroimmune responses (28). Additionally, a study found molecular similarities between egg 

proteins and Langerhans islet cell proteins, suggesting that egg consumption could be linked to the 

development of type 1 diabetes (29). These findings support the notion that allergies and 

autoantibodies may interact more strongly during early childhood, warranting further investigation 

into the underlying mechanisms of this coexistence.  
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The present study revealed an incidence of ANA positivity of 42.5% in a cohort of 40 allergic 

infants, suggesting that the mechanisms underlying allergies may also be linked to autoantibody 

production. Although early childhood is a critical period for the development of immunological 

diseases, there is surprisingly limited information available regarding the interplay between these 

two conditions. Given the significant burden associated with both allergies and autoantibody-related 

diseases, this study highlights the urgent need for further research to elucidate the mechanisms that 

lead to the development of allergies and autoantibody formation in early life. 

 
Limitations of the Study 

The observation of the coexistence of allergy and ANA in children under the age of three provides 

important evidence suggesting that this relationship begins in early childhood. Despite the small 

sample size (n=40), significant data have been obtained that provide valuable insights into this topic. 

Although the control group consisted of healthy adults, this did not substantially limit the comparison, 

as the prevalence of ANA positivity is known to be similar in healthy adults and healthy infants. 
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