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ABSTRACT 

 

Background: Background: Anti-gliadin antibodies (AGA) are essential for the screening of celiac 

disease (CD), but high AGA levels have also been seen in a number of immune-mediated cutaneous 

disorders, even in the absence of clinical signs of gastrointestinal illness. The study aimed to serum 

levels of anti-gliadin (IgA and IgG) in patients with celiac disease and factors associated with 

celiac disease. Materials and methods: This study is case-control design was conducted in Al-

Imam Ali Hospital, Imam AL-Sadiq Hospital, and Marjan Hospital. A convenience sampling of 

146 samples. The study comprised from two groups include 73 patients with celiac disease (CD), 

73 healthy controls. Every participant donated 5 mL of venous blood, which was placed in gel 

tubes (6ml). Tubed blood is centrifuged for 10 minutes at 3000 rpm. Serum for (Anti-gliadin) is 

stored in Eppendorf tubes at -20 ºC until thawing on ELISA day. Results: The results reveal that 

patients had significantly higher mean Gliadin IgA antibody levels (5.121 ± 3.356) than controls 

(2.891 ± 1.438), at statistically significant P. value <0.001. Gliadin IgG antibodies were 

significantly higher in patients (7.312 ± 4.575) compared to controls (3.430 ± 2.111), p-value < 

0.001. Furthermore, the results found that the results found that patients had significantly higher 

mean levels of IL-2 (28.940±11.743) than controls (21.452±3.171). Conclusions: The present 

study found that anti-gliadin (IgA and IgG), and IL-2 levels were higher significantly in patients 

with celiac disease. Furthermore, the results reveal that the sensitivity of anti-gliadin (IgG) were 

higher compared to anti-gliadin (IgA). 
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INTRODUCTION 

       Celiac disease, CD, is a prevalent condition characterized by an immune-mediated 

enteropathy. It occurs in individuals who are genetically predisposed and is triggered by the 

consumption of gluten proteins found in some cereals including barley, wheat, and rye (1). In those 

who possess hereditary susceptibility, the enzymes used for digestion inside the intestines exhibit 

an inability to effectively break down the gliadin protein present in foods eaten that may cause the  

inflammation of the intestines (2).    
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      The worldwide prevalence of celiac 

disease has increased to 1–1.5% in recent 

decades (3). This may be due to improved 

diagnostic procedures and environmental 

variables that affect the body's gluten 

reaction (4). In Arabia, CD is common, 

although Saudi Arabia has the highest rate, 

3.2% (5). Celiac illness affects 10%–11.2% 

of children with type 1 diabetes in Iraq, 

according to limited data (6). In Iraq, an 

independent study documented the incidence 

of celiac disease (CD) among people 

diagnosed with irritable bowel syndrome 

(IBS) as 12.1% (7). The identification of CD 

serological markers has undoubtedly altered 

our understanding of the illness, prompting a 

reevaluation of both the disease concept and 

the diagnostic technique. This has been 

particularly evident during the last two 

decades. Antibodies against gliadin(AGA) 

both IgG and IgA were the first serological 

markers available and this since the early 

1980s(8).  

        The widespread usage of ELISA 

technologies has been solidified by the 

measurement of AGA (9).The human body 

generates anti-gliadin antibodies (specifically 

IgA and IgG) as a reaction to gliadin, a kind 

of prolamin that is present in wheat. Three 

distinct genes encode gliadin, which may 

stimulate the body to generate various 

antibodies. 80% of individuals with celiac 

disease have detectable levels of anti-gliadin 

IgA antibodies (10). IgA is a valuable marker 

for diagnosing celiac disease due to its 

production in the small intestine, where 

gluten triggers irritation and inflammation in 

susceptible individuals (11). 

 

 

MATERIALS AND METHODS 

Study design and setting 

      This study is case-control design was 

conducted in Al-Imam Ali Hospital, Imam 

AL-Sadiq Hospital, and Marjan Hospital. 

The data was collected during a period from 

November 2023 to April 2024. 

The study groups   

       A convenience sampling of 146 samples. 

The study comprised from two groups 

include 73 patients with celiac disease (CD), 

73 healthy controls. Patients with CD defined 

by physician as previously or new diagnosed 

by gastroenterologist. Without celiac 

symptoms, healthy controls were identified. 

Inclusion and exclusion criteria 

Inclusion criteria: This study includes 

individuals all ages (age matched ± 5 years 

between study groups) and both sexes.  

Exclusion criteria: Subjects with diabetes 

mellites, pregnancy, ischemic heart disease, 

other autoimmune diseases, other kidney 

diseases, and other gastrointestinal disorders 

prior to the study were excluded from 

consideration.  

Methods of sample collection 

      After interviewing the members of the 

study groups, their age, and sex, residence, 

occupation, physical activity, and smoking 

were taken using a questionnaire designed by 

the researcher. After that, 5 mLof venous 

blood were collected from every individual in 

the study consecutively, the blood distributed 

into: gel tubes (6ml). The blood in tubes is 

centrifuged for 10 minutes at 3000 rpm. then 

the serum for (Anti-gliadin) are converted 

into Eppendorf tubes and preserved in a deep 

freezer at (-20 ºC) until thawing on the 

working day of ELISA.  
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Immunological Assays 

      The enzyme-linked immunosorbent 

assay (ELISA) technique was utilized for the 

evaluation of IL-2 and antigliadin antibody 

(IgA and IgG) serum levels, the biochemical 

kit used in the study for performed by a 

company AESKULISA. 

STATISTICAL ANALYSIS 

      The data were gathered, arranged, 

analysed, and presented using Microsoft 

Office Excel 2010 and the statistical package 

for social sciences, version 27, from IBM-

SPSS software. Following the determination 

of the normality of the variables, the 

numerical data's mean, standard deviation, 

standard error, and range were shown using 

the Kolmogorov-Smirnov normality test. The 

two independent samples t-test may be used 

to assess the mean difference between any 

two groups if the variable is normally 

distributed. The chi-square test (X2) may be 

used to examine associations between any 

two category variables. Additionally, the data 

was analysed using the receiver operating 

characteristic (ROC) analysis in SPSS. ROC 

curves were generated by plotting sensitivity 

versus 1-specificity, and the area under the 

curve was used. The level of significance was 

defined as a P-value of 0.05 or less, and the 

very significant level was indicated by a P-

value of 0.01 or less. 

 

RESULTS 

Demographic characteristics of patients 

with celiac disease and control subjects 

      Table (1) demonstrates that the majority 

of patients (34.2%) were lie within age group 

(11-20 years), while most of controls were lie 

within age group (21-30 years) with 38.4%. 

There is no a statistically significant 

difference (p = 0.134) was found between 

patient and control groups, with 72.6% and 

69.9% females and 27.4% and 30.1% males. 

Patients (64.4%) were more likely to live in 

cities than controls (28.8%), with a p-value < 

0.001. There was not statistically significant 

between patients and controls in terms of 

occupation (p = 0.098), in which the highest 

percentage of patients (41.1%) and controls 

(39.7%) were students. Patients were more 

likely to engage in moderate physical activity 

(53.4%) than controls (32.9%), while 

controls were more likely to engage in light 

physical activity (45.2%) than patients 

(42.5%), these results were statistically 

significant differences between patients and 

controls (p = 0.002). Smoking habits were not 

significant differences between patients 

(6.8%) and controls (11.0%).  

    Table (2) compares the levels of the 

patients with celiac disease and control 

subjects according to the Gliadin and TTG. 

The results reveal that patients had 

significantly higher mean Gliadin IgA 

antibody levels (5.121 ± 3.356) than controls 

(2.891 ± 1.438), at statistically significant P. 

value <0.001. Gliadin IgG antibodies were 

significantly higher in patients (7.312 ± 

4.575) compared to controls (3.430 ± 2.111), 

p-value < 0.001. Furthermore, the results 

found that the results found that patients had 

significantly higher mean levels of IL-2 

(28.940±11.743) than controls 

(21.452±3.171), at statistically significant P. 

value <0.001. 

      

      Receiver operator characteristic (ROC) 

curve analysis was used to assess the Anti-

gliadin IgA level cutoff value and predict the 
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Celiac disease as diagnostic tests or adjuvant 

diagnostic tests. The findings are displayed in 

table (3) and figure (1). With sensitivity, 

specificity, area under the curve (AUC), and 

P. value of 72.6%, 43.8%, 0.710 (0.627-

0.792), and <0.001, the anti-gliadin IgA 

threshold value was >2.5. 

       Receiver operator characteristic (ROC) 

curve analysis was performed in order to 

assess the Anti-gliadin IgG level cutoff value 

and to forecast the Celiac disease as 

diagnostic tests or adjuvant diagnostic tests. 

The findings are displayed in table (4) and 

figure (2). With sensitivity, specificity, area 

under the curve (AUC), and P. value of 

82.2%, 60.3%, 0.791(0.720-0.862), and 

<0.001, the anti-gliadin IgG cutoff value was 

>3.1. 

Table (4) shows celiac disease patients' 

parameter correlation coefficients. Gliadin 

IgA and IgG exhibit a significant positive 

moderate correlation (r = 0.451, p < 0.001). 

Gliadin IgA also has positive correlations 

with IL-2 (r = 0.280, p = 0.017) respectively. 

Gliadin IgG has moderate positive 

correlations with IL-2 (r = 0.473, p < 0.001). 

Table (1): The distribution of the patients with celiac disease and control subjects according 

to demographic characteristics 

Demographic characteristics 

GROUPS 

X2 P. value Patients Control 

No. % No. % 

Age groups 

≤10 years 5 6.8 4 5.5 

5.934 0.313 

11-20 years 25 34.2 21 28.8 

21-30 years 17 23.3 28 38.4 

31-40 years 18 24.7 10 13.7 

41-50 years 5 6.8 5 6.8 

>50 years 3 4.1 5 6.8 

Mean± SD 

(Range) 

25.1±12.3 

(5-65) 

25.5±11.9 

(8-53) 

Sex 
Male 20 27.4 22 30.1 

0.134 0.715 
Female 53 72.6 51 69.9 

Residence 
Urban 47 64.4 21 28.8 

18.608 <0.001 
Rural 26 35.6 52 71.2 

Occupation 

Employed 13 17.8 5 6.8 

6.308 0.098 
Self-employed 4 5.5 10 13.7 

Student 30 41.1 29 39.7 

Housewife 26 35.6 29 39.7 

Physical 

activity 

Light 31 42.5 33 45.2 

12.529 0.002 Moderate 39 53.4 24 32.9 

Vigorous 3 4.1 16 21.9 

Smoking 
Yes 5 6.8 8 11.0 

0.760 0.383 
No 68 93.2 65 89.0 

 



Medical Science Journal for Advance Research,   Vol. 5, No. 2, June 2024 

 

 

 

 

MSJAR Page 5 

 

https://doi.org/10.46966/msjar.v5i2.189 
This work is licensed under a Creative Commons Attribution 4.0 International License 

Levels assessment of the Anti-gliadin (IgA and IgG) and Interleukin-2 

     

Table (2): Comparison between levels of the patients with celiac disease and control subjects 

according to the anti-gliadin (IgA and IgG) and IL-2. 

 GROUPS Mean ± SD SE t.test P. value 

Anti-Gliadin 

IgA 

Patients 5.121±3.356 0.393 
5.216 <0.001 

Control 2.891±1.438 0.168 

Anti-Gliadin 

IgG 

Patients 7.312±4.575 0.535 
6.582 <0.001 

Control 3.430±2.111 0.247 

IL_2 

Patients 28.940±11.743 1.374 

5.259 <0.001 

Control 21.452±3.171 0.371 

 

Figure (1) : Roc curve of Anti-gliadin IgA level in patients with Celiac disease. 

 

Table (3): Sensitivity and specificity of Anti-gliadin IgA level in patients with Celiac disease 

ROC Analysis (Cutoff Point =2.5) 
Group 

Patients with CD Healthy Control 

Anti-gliadin 

IgA level 

Predictive-Patients >2.5 
No. 53 41 

% 72.6% 56.2% 

Predictive-Control ≤2.5 
No. 20 32 

% 27.4% 43.8% 

Sensitivity % 72.6% 

Specificity % 43.8% 

AUC (95% CI) 0.710 (0.627- 0.792) "Fair" 

P. value <0.001* 
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      Figure (2) : Roc curve of Anti-gliadin IgG level in patients with Celiac disease. 

Table (4): Sensitivity and specificity of Anti-gliadin IgG level in patients with Celiac disease 

ROC Analysis (Cutoff Point =3.1) 
Group 

Patients with CD Healthy Control 

Anti-gliadin 

IgG level 

Predictive-Patients >3.1 
No. 60 29 

% 82.2% 39.7% 

Predictive-Control ≤3.1 
No. 13 44 

% 17.8% 60.3% 

Sensitivity % 82.2% 

Specificity % 60.3% 

AUC (95% CI) 0.791 (0.720- 0.862) "Fair" 

P. value <0.001* 
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Table (4): Correlation between the studied parameters in patients with celiac disease 

 Gliadin IgA Gliadin IgG IL_2 

Gliadin IgA 
r 1 0.451** 0.280* 

P. value  <0.001 0.017 

Gliadin IgG 
r  1 0.473** 

P. value   <0.001 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

DISCUSSION 

      In this study, there is no a statistically 

significant difference (p >0.05) was found 

between patient and control groups in terms 

of age and gender. These results are 

consistent with the previous study findings 

conducted by Alamoudi et al., (2020) 

reported there was matching between case 

and control regarding age and gender (P. 

value >0.05). This can explain that 

gender/age matching is essential for study 

design to control bias effects. Researchers 

can reduce the impact of gender/age-related 

variables by ensuring that both case and 

control groups have equal numbers of men 

and women. Gender/age matching reduces 

bias and improves study validity by allowing 

more accurate case-control comparisons. 

      Regarding residence, the results found 

Patients (64.4%) were more likely to live in 

cities compared to 71.2% of controls live in 

rural regions, with a p-value < 0.001. Perhaps 

due to several variables for example urban 

residents may have higher celiac disease 

diagnosis rates due to better access to 

healthcare facilities and specialized services. 

Urban regions have more dietary options, 

which may increase the likelihood of celiac 

disease patients seeking medical assistance 

for gluten-related symptoms. Urban lives 

may also predispose people to disease-

causing diets and environments. 

       In this study, controls were more likely 

to engage in vigorous physical activity 

(21.9%) than patients (4.1%). These results 

agreed with the study findings done by 

Martínez-Rodríguez et al., (2021) which 

found that after 12 weeks of intervention, 

celiac women that followed exercise showed 

higher scores on health scale than celiac 

women without intervention. Active exercise 

may lower celiac disease risk for several 

reasons. First, exercise may lessen celiac 

disease autoimmune reactions by modulating 

the immune system. Regular exercise 

increases intestinal motility and blood flow, 

which may lessen celiac disease-related 

intestinal inflammation. Exercise often 

improves lifestyle habits including balanced 

meals rich in fiber and minerals, which may 

lower celiac disease risk. Physical exercise 

decreases systemic inflammation, a key 

celiac disease component. 

      The findings showed no significant 

smoking status differences between patients 

and controls (P>0.05). These findings 

https://doi.org/10.46966/msjar.v5i2.189
http://creativecommons.org/licenses/by/4.0/


Medical Science Journal for Advance Research,   Vol. 5, No. 2, June 2024 

 

MSJAR Page 8   Copyright © The Author(s) 

supported Ludvigsson et al., (2005) findings 

that smoking did not cause CD. In addition, 

Wijarnpreecha et al., (2018) observed that 

former smokers had the same celiac disease 

risk as never-smokers. These findings 

contradicted (Ludvigsson et al., 2014). 

Contrary to previous findings, smoking does 

not cause celiac disease. Some causes may 

cause this. Sample size, demographics, and 

research design may impact outcomes. 

Advances in celiac disease pathogenesis may 

reveal newly unknown details, rendering old 

linkages outdated.  

        The results reveal that patients had 

significantly higher mean Gliadin IgA 

antibody levels than controls, at statistically 

significant P. value <0.001. These results are 

consistent with the previous study findings 

conducted by Pallav et al., (2016) and Al-

Hussaini et al., (2023). We can discuss that 

Gliadin IgA antibody levels in celiac disease 

are mostly caused by the immune system 

responding to gluten, a protein in wheat, 

barley, and rye. Gluten causes an 

inappropriate immune response in celiac 

disease, causing inflammation and small 

intestinal damage. After eating gluten, the 

immune system creates antibodies like 

Gliadin IgA. Gluten contains gliadin, which 

IgA antibodies target, causing celiac disease 

symptoms and tissue damage (Gujral et al., 

2012) (20). Thus, increased Gliadin IgA 

antibodies indicate persistent gluten-induced 

immune reactivity and diagnose celiac 

disease. 

        In this study, the results report that 

gliadin IgG antibodies were significantly 

higher in patients (7.312 ± 4.575) compared 

to controls (3.430 ± 2.111), p-value < 0.001. 

These results agreed with the study findings 

done by Elia et al., (2018), which found that 

control samples were lower significantly for 

IgA- anti reticulin, IgA anti gliadin, IgG- anti 

reticulin and IgG-anti gliadin compared to 

patients with CD. In addition, these results 

agreed with the recent studies (22) (23). 

Thus, increased Gliadin IgG antibodies help 

diagnose and treat celiac disease. 

The results of this study found that 

sensitivity, and specificity anti-gliadin IgA 

level 72.6%, and 43.8%, respectively. This 

supported by (24) which found that 

the sensitivity of gliadin IgA was 

significantly greater in celiac patients. 

Furthermore, the results of this study found 

that sensitivity, and specificity anti-gliadin 

IgG level 82.2%, and 60.3%, respectively. 

This matches (Elia et al., 2017) research, 

which found 80.0% gliadin IgG sensitivity 

and specificity. 

        Concerning IL-2, the results found that 

patients had significantly higher mean levels 

(28.940±11.743) than controls 

(21.452±3.171), at statistically significant P. 

value <0.001. these results are consistent 

with the study findings done by (26) reported 

that a significant plasma IL-2 increase 

occurred only in subjects with CD. Also, a 

study by (27) revealed that IL-2 in CD 

patients compared to controls (p = 0.001). in 

addition, these results supported by the recent 

studies (28) (29) which found that elevating 

of IL-2 level in patients with celiac disease. 

Due to its dysregulated immune response, 

celiac disease patients have elevated IL-2 

level. Gluten causes an immunological 

reaction in the small intestine, causing 

inflammation and tissue damage in celiac 

disease. IL-2, generated by activated T cells, 
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regulates immunological responses and T cell 

proliferation (30) (31). 

 

CONCLUSIONS 

      The current study found that celiac 

disease patients had significantly higher IgA 

and IgG levels of anti-gliadin than health 

controls. Compared to IgA, anti-gliadin (IgG) 

had higher sensitivity. Furthermore, celiac 

diseases were less common in rural areas and 

people experienced physical activity. 
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