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ABSTRACT 

Objectives: Celiac disease is one of the malabsorption syndromes 

leads to growth and development retardation in children. There is no 

test lonely can definitely diagnose celiac; however, the collection of 

clinical findings, serologic tests, intestinal biopsy, and response to 

treatment may diagnose it. Although diagnostic value is variable in 

different studies, they are used a non-invasive and appropriate screen-

ing methods today. This study aimed to evaluate diagnostic value of 

celiac serologic tests in children less than 15-year-old. 

Methods: During two years, this study conducted on children referred 

to Al-Zahra hospital (Isfahan, Iran). All the children who had duodenal 

biopsy tests were evaluated in terms of serologic tests and clinical 

symptoms due to suspected celiac. The results were analyzed through 

descriptive statistics, chi-square and Fisher’s exact tests using SPSS 

software. 

Results: 15.8 percent of children were under 2 years, 37.3 percent 

between age range of 2 to 12 years and 10.5 percent were above 12 

years. 8.1 percent of children with negative anti-endomysial antibody 

(EMA) suffered from celiac; while 20.0 percent of children with posi-

tive EMA suffered from celiac. 15.4 percent of children with negative 

anti-gliadin antibody (AGA) had celiac; while 11.6 percent of those 

with positive AGA suffered from it. 11.1 percent of those with nega-

tive tissue transglutaminase antibody (tTG) and 37.5 percent with posi-

tive tTG suffered from celiac. 

Conclusions: According to our study results, there is no correlation 

between gastrointestinal symptoms such as vomiting diarrhea, anorexia, 

bulimia, and failure to thrive (FFT) with celiac. TTG was the best 

screening test method to diagnose celiac disease and other tests such as 

AGA and EMA do not have high diagnostic value. 

Keywords: Celiac, malabsorption, anti-gliadin antibody, anti-endomysial 

antibody, tissue transglutaminase antibody 

 

 
INTRODUCTION 

Celiac disease is one of the malabsorption syndromes in child-

ren which is featured as small intestinal mucosal damage due to 

immune intolerance toward gluten in cereal.1 In this disease, glu-

ten in food damages the proximal small intestine mucosa; 
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malabsorption due to this disease is associated 

with watery, acidic or steatorrhea diarrhea. 

However, lack of diarrhea and even presence of 

normal feces would not reject malabsorption 

disorder.2 Disease signs and symptoms  will not 

emerged until gluten containing foods start for 

patient. It is seen more among Northern Europe 

People and their generation migrated to other 

parts of the world. However, it is not seen only 

among Caucasians; it is also among Spaniards, 

Indian, Sudanese, Chinese, Caribbean African 

and Middle Eastern.3 The average incidence and 

prevalence of celiac in Europe is one in a thou-

sand live births (1 in 250 in Sweden and 1 in 

40,000 in Denmark). In Great Britain, it was 

reported 1 in 300 though screening test and its 

confirmation by intestinal biopsy.4 

Screening 200 blood tests in the United States 

reported the prevalence of endomysial antibody 

1 in 250 people.5,6  

In Iran, wheat consumption is higher than 

the global average and this can be effective on 

prevalence of this disease in Iran.7 In a study, 

the prevalence of celiac in blood donors in Te-

hran was 1 in 166 people.8 The prevalence of at 

least 1% and calculation of silent celiac cases of 

2% were estimated.  

For celiac diagnosis, malabsorption screening 

tests are not much useful; because their values in 

children with celiac are normal. However, ane-

mia and hyperproteinemia may exist.9,10  

Serologic markers in order for diagnosis of 

celiac include anti-gliadin antibody (AGA), anti-

endomysial antibody (EMA) and tissue transglu-

taminase antibody (tTG). Anti-gliadin antibo-

dies are as IgG and IgA in the blood. In child-

ren, the sensitivity of IgG and IgA anti-gliadin 

antibody reported 100% and 89% respectively. It 

is estimated that 2-3 percent of patients with 

celiac have IgA-deficiency.11  

Anti-gliadin antibodies are in other diseases 

such as cow’s milk intolerance, Crohn’s disease, 

nephropathy IgA, eosinophilic enteritis, tropical 

Sprue and dermatitis herpetiformis. EMAs are 

as IgA antibodies. Its sensitivity is 100% and 

specificity also is 98%. Using anti-gliadin anti-

body and anti-endomysial antibody together can 

increase the estimation of positive and negative 

cases to 100% in celiac screening.12 

Specificity and sensitivity of tTG are equal to 

anti-endomysial antibody test which is easier to 

be standardized and requires no animal or hu-

man tissue. IgA/tTG measurement has 98/95% 

sensitivity and 94/92% sensitivity respectively. 

In patients with celiac who have IgA deficiency, 

IgG/tTg will be positive through ELISA. Posi-

tive diagnostic value of this test confirmed for 

patients with biopsy 70-83 percent. This screen 

test may diagnose the children at the risk of 

symptomatic celiac and leads to early treat-

ment.13  

Celiac is a lifelong disease and if it is not di-

agnosed timely, it will cause failure to thrive 

(FTT) in children and delayed puberty in higher 

ages.14 In patients with celiac, esophageal, gas-

tric, pharynx and intestinal malignancy would 

increase.15 Early diagnosis and onset of gluten-

free diet can reduce these outcomes.16 This study 

aimed to review the diagnostic value of serologic 

tests in celiac through comparing its results with 

intestinal biopsy. The results could be effective 

in correct screening and early diagnosis of ce-

liac. 

METHODS 
In this cross-sectional retrospective study, all 

the less than 15 years children suspected to ce-

liac underwent intestinal biopsy in Al-Zahra 

Hospital, Isfahan, Iran. 

Children with intestinal biopsy, suspected to 

celiac with serologic tests who had intestinal 

biopsy sample in Pathology Center of Al-Zahra 

Hospital enrolled in the study. 

Children without intestinal biopsy and those 

underwent intestinal biopsy due to another rea-

son except the celiac as well as children with 

Giardia were excluded from the study. 

Sampling was done through convenient sam-

pling method. Sample size calculated 57 subjects 

based on sample size formula. The files of the 
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children were assessed after obtaining required 

permissions and the required data such as 

amount of AGA and EMA and also the result of 

duodenal biopsy and a short history recorded in 

a checklist.  

In this study, 0-1 stages of Marsh score con-

sidered non-celiac, stages 2, 3a and 3b as high 

celiac suspected and 3c considered as proved 

celiac.  

The findings were analyzed through descrip-

tive statistics, t-test, chi-square test, Fisher’s ex-

act test and ANOVA using Software SPSS. 

RESULTS 
In this study, the files of 57 under 15 years 

children suspected to celiac underwent duodenal 

biopsy evaluated. Nine children (15.8%) were 

under 2 years, 42 children (37.3%) were between 

age range 2 to 12 years and 6 children (10.5%) 

were above 12 years. There were 23 males 

(40.4%) in the study. 

64.9 percent of the study subjects diagnosed 

negative EMA and 35.1 percent also had posi-

tive EMA. 8.1 percent of children with negative 

EMA suffered from celiac and 24.3 percent of 

children were suspected celiac and also, 67.6 

percent did not suffer from celiac. While 20.0 

percent of children with positive EMA suffered 

from celiac and 40.0 percent of them were sus-

pected to celiac and 40.0 percent also did not 

suffer from it. 

Chi-square test showed that there was not a 

significant correlation between positive EMA 

and presence or high probability celiac in child-

ren (P = 0.118); however, this test showed that 

there was a significant correlation between posi-

tive EMA and biopsy results (P = 0.02).  

Sensitivity and specificity of EMA test for ce-

liac was calculated 50 and 75.75 percent; respec-

tively. On the other hand, positive and negative 

predictive value for this test calculated 60.0% 

and 67.56% respectively. 

In terms of AGA, 23.2 and 76.8 percent of 

children reported negative and positive AGA. 

15.4 percent of children with negative AGA 

suffered from celiac and 38.5 percent of children 

were suspected to celiac and 46.2 percent did 

not suffer from celiac. 11.6 percent of children 

with positive AGA suffered from celiac and 27.9 

percent of children were suspected to celiac and 

60.5 percent also did not suffer from celiac. 

Chi-square test showed that there was no sig-

nificant correlation between positive AGA and 

celiac (P = 0.658) and positive biopsy and posi-

tive AGA (P = 0.18). 

Sensitivity and specificity of AGA test for ce-

liac based on intestinal biopsy was calculated 

70.83 and 18.75 percent; respectively. On the 

other hand, positive and negative predictive 

value for this test calculated 39.53% and 46.15% 

respectively. 

According to the results, 81.8 percent of 

children had negative tTG and 18.2 percent also 

had positive tTG. 11.1 percent of those with 

negative tTG suffered from celiac and 16.7 per-

cent had suspected celiac and 72.2 percent also 

did not suffer from it. While 37.5 percent of 

children with positive tTG suffered from celiac, 

62.5 percent had suspected celiac and none of 

the children were healthy. 

Chi-square test showed that there was a sig-

nificant correlation between positive tTG and 

celiac disease in children (P = 0.001). In addi-

tion, Fisher’s exact test showed that there was a 

significant correlation between positive tTG and 

biopsy result (P = 0.0001). 

Sensitivity and specificity of tTG test for ce-

liac was calculated 44.44 and 100 percent; re-

spectively. On the other hand, positive and neg-

ative predictive value for this test calculated 

100% and 60% in our study; respectively. 

The prevalence rate of different symptoms in 

the study subjects are illustrated in Table 1. 

According to the analysis, there was no sig-

nificant correlation between celiac and symp-

toms of diarrhea (P = 0.353), chronic vomiting 

(P = 0.796), abdominal distention (P = 0.684), 

anorexia (P = 0.302), bulimia (P = 302) and 

FTT (P = 0.758) but there was only a significant 

correlation between celiac and irritability  

(P = 0.026). 
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Table 1. The prevalence rate of different symptoms in patients with suspected celiac according to biopsy results 
Result Biopsy result [n (%)] Overall Prevalence 

Symptom Positive Suspected Negative Positive 

Diarrhea 5 (71.4) 9 (52.9) 14 (42.4) 28 (49.1) 

Chronic vomiting 4 (57.1) 9 (52.9) 15 (45.5) 28 (49.1) 

Abdominal distention 1 (14.3) 2 (11.8) 2 (6.1) 5 (8.8) 

Anorexia 0 (0) 9 (52.9) 8 (24.2) 5 (29.8) 

Bulimia 0 (0) 1 (5.9) 0 (0) 1 (1.8) 

Muscle atrophy 0 (0) 0 (0) 0 (0) 0 (0) 

FTT 3 (42.9) 8 (47.1) 12 (36.4) 23 (40.4) 

Irritability 0 (0) 6 (35.3) 3 (9.1) 9 (15.8) 

 
The study showed that there was no signifi-

cant correlation between biopsy result and age in 

the study subjects (P = 0.18). 

Furthermore, there was no significant differ-

ence between age of celiac and non-celiac child-

ren (P = 0.68). There was no significant correla-

tion between celiac and sex in children  

(P = 0.693). 

DISCUSION 
This study aimed to determine the diagnostic 

value of serologic tests in celiac screening in 

children suspected to this disease. 

As results indicated, there was no significant 

correlation between positive EMA and celiac in 

the studied children. Therefore, positive results 

of EMA in children lonely cannot be a sufficient 

reason for existence of celiac in them. On the 

other hand, there was a significant correlation 

between positive result of biopsy and EMA. 

Therefore, patients with celiac probably would 

have positive EMA. The study results of Mah-

joub et al. supported this finding.15  

As indicated in the results, there was no sig-

nificant correlation between positive AGA and 

celiac in the studied patients. Besides, positive 

results of biopsy and celiac had no significant 

correlation with positive results of AGA. There-

fore, in addition that AGA is not an appropriate 

test to determine patients with celiac, the possi-

bility of positive AGA also is very few. 

The results of the present study was in accor-

dance with results of Bhatnagar and Tandon.16 

They also found low diagnostic value of AGA 

for diagnosis of patients with celiac; however, 

diagnostic value of EMA was higher than AGA 

and EMA seemed more appropriate for celiac. 

Furthermore, out results showed that there 

was a significant correlation between positive 

result of tTG and celiac; in other words, those 

with celiac much probably had also positive 

tTG. Therefore, tTG has high sensitivity and 

specificity to diagnose celiac in children of our 

society. This finding was in accordance with 

study result of Gupta.17 

According to the results of our study, there 

was no significant correlation between existence 

of celiac and diarrhea in children. Furthermore, 

diarrhea cannot be an appropriate symptom for 

suspecting to celiac. Therefore, in children with 

chronic diarrhea, celiac assessment seems unne-

cessary. 

Moreover, there was no significant correla-

tion between existence of celiac and vomiting 

and abdominal distention. Besides, in celiac 

patients, signs such as vomiting and abdominal 
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distention are not common. Therefore, patients 

with vomiting and abdominal distention do not 

need celiac assessment. 

In addition, the results showed that there was 

no significant correlation between existence of 

celiac and anorexia and bulimia and these pa-

tients are low correlated with these signs. There-

fore, patients with anorexia and bulimia do not 

need celiac assessment. 

In addition, the results showed that there was 

no significant correlation between celiac and 

FTT and the probability of FTT seem very low 

in such patients. However, in some studies 

which there was a significant correlation be-

tween FTT and celiac and FTT children should 

be evaluated in terms of celiac;11,15-17 perhaps the 

results of the present study is due to low number 

of sample size and/or lack of full files and 

records in the hospital; but reviewing this issue 

in fact is so important. 

The results of this study indicated that pa-

tients with celiac suffered from irritability; how-

ever, every children with irritability necessarily 

do not have celiac. Therefore, children with 

irritability do not need celiac assessment. 

One of the other obtained results in this study 

was lack of a significant correlation between 

gender and age with celiac which was in correla-

tion with other studies.15-17 As we know, celiac is 

a chronic and a lifelong disease and therefore 

there would be no correlation between age and 

celiac. 

Generally, the present study showed that 

among the serologic tests, tTG is the only test 

with high diagnostic value for diagnosis of celiac 

and patients with high tTG probably suffer from 

celiac. Although, EMA is not useful in diagnosis 

and screening the celiac patients, it has a high 

prevalence in celiac patients. 

Finally, AGA has a high diagnostic value in 

patients with celiac and not in non-celiac pa-

tients. Intestinal biopsy should only be imple-

mented with positive tTG and in terms of nega-

tive tTG, other test should be used. 

The following items are suggested according 

to the results: 

1. Considering the importance of celiac and 

irreparable outcomes, such a study should be 

done with higher sample size 

2. the results of the present study should be 

given to the physicians, particularly to pediatri-

cians 

3. Given to high prevalence of celiac disease 

and its complications, retraining classes should 

be hold for medial staff in addition with explain-

ing the features, importance and early diagnosis 

of celiac. 

4. According to similar studies, a test for ce-

liac screening should be selected in order to 

avoid from high costs of other tests and imple-

mentation of invasive measures as well as avoid-

ing from costs of endoscopy based on test results 

without high positive predictive value. 
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