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Abstract  

The authors tried to establish the positive predictive 
value and negative predictive value of serological tests used 
in celiac disease screening on target population. Positive 
diagnosis of gluten intolerance was established assessing the 
histological villous alteration using Marsh classification 
(1992) modified by Oberhuber (1997). In order to optimize 
the serologic diagnosis during celiac disease screening 
among risk population, maximum specificity and sensitivity 
are obtained by using combination of antiendomisium and 
antitransglutaminase antibody assessment. 
Key words: celiac disease, children, antiendomisium 
antibody, antitransglutaminase antibody 
 
Introduction 

Nowadays, the gold standard of celiac disease 
diagnosis is represented by intestinal biopsy showing 
characteristic villous lesions. The biopsy sample can be 
taken by using Watson capsule or during upper digestive 
endoscopy. Recent, a non-invasive diagnosis algorithm of 
serological tests for celiac disease developed. 

 
Objectives 
 We intended to establish sensitivity, specificity, 
positive predictive value (PPV) and negative predictive 
value (NPV) of serologic tests used for celiac screening. The 
diagnosis was based on histological intestinal injury, using 
Marsh classification.  
 
Material and methods 

70  consecutive patients ( medium age 6,5 years, 
sex ratio G/B 48/22)  presenting high suspicion of celiac 
disease (chronic diarrhea, small stature, weight loss, 
recurrent abdominal pain, or anemia resistant to oral martial  
therapy) were enrolled in this study during April 2004 until 
March 2007 – group A. All patients enrolled in group A 
underwent intestinal biopsy using upper digestive 
endoscopy (patients aged more than 4 years), or Watson 
capsule (patients aged less than 4 years). 

During the same period, a lot of 62 consecutive, 
randomized patients – lot B of study, (medium age 9 years, 
sex ratio G/B 38/24) underwent upper digestive endoscopy 
for different causes, non-related to gluten intolerance: 
recurrent vomiting, dyspepsia, gastritis, gastric or duodenal 
ulcer, hematemesis, cirrhosis with esophageal varices, 
alternating bowel habits). For each patient from group B a 

sample of intestinal biopsy was taken during upper digestive 
endoscopy. 

All biopsy sample  were blindly classified, using 
Marsh criteria (1992) modified by Oberhuber (1997):  type I 
infiltrative, type II hyperplastic (infiltrative lympho-
plasmocitic lesions in villous corion, associated by glandular 
crypt enlargement) and type III destructive ( including 
partial, subtotal villous atrophy – type  IIIa, IIIb and total 
villous atrophy – IIIc). (1) 

At the time of admission in this study, a serum 
sample was taken for total serum immunoglobulin A level 
and also for IgA and IgG antigliadin antibody (AGA), IgA 
anti-endomisium antibody (EMA) and  IgA anti – human 
tissue transglutaminase antibody (anti hu-tTG). 2 patients 
from lot B with selective IgA deficiency were excluded 
from this study. 

For IgA EMA detection we used 
immunofluorescence technique using smooth muscle of 
monkey esophagus (ImmuGloTMAnti-Endomysial Antibody 
(EMA) Test Kit – provided by „IMMCO DIAGNOSTICS”). 

 Detection of anti tTG antibodies was performed 
using ImmuLisaTM anti-hu tTG ELISA. Test kits were 
provided also by „IMMCO DIAGNOSTICS”. 

 
Results and disscusions 

14 patients from 70 enrroled in group A of study  
(20%) and 1 patient from 60 remained in group B after IgA 
deficiency subjects exclusion (1,67%) presented villous 
lesions corresponding to Marh type II, IIIa, IIIb and IIIc. 
The 115 remained patients with normal intestinal 
morphology were considered the control group. All 15 
subjects with histologically confirmed celiac disease tested 
positive for IgA EMA and tTG, while both IgA and IgG 
AGA were positive only in 10 of 15 patients (66,7%). None 
of the patients from control group had positive IgA EMA, 
but 6 patients from 115 (5%) tested positive for IgA anti hu-
tTG antibody. 15 control subjects (13%) tested positive for 
IgA AGA and 30 control subjects (26 %) tested positive for 
IgG AGA. 
 Assessing these data, we calculated EMA and tTG 
sensitivity as 100% and IgA, IgG AGA 66%. The specificity 
was 100% for EMA, 95% for tTG, 74% for IgG AGA and 
87% for IgA AGA. The negative predictive value was 100% 
for EMA and tTG, 94% for IgG AGA and 95% for IgA 
AGA. The positive predictive value was 100 % for EMA, 
71% for tTG (p = 0, 03% vs. EMA), 25 % for IgG AGA and 
66% for IgA AGA. Most of the control subjects who false 
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positive for were anti - hu tTG antibody had Crohn’s disease 
or chronic liver disease. 
 Recent studies described a high number of  
asimptomatic ( latent, silent) or atypical form of celiac 
disease. In many cases, this conditon is indicated by 
intestinal morphology alteration observed after upper 
digestive endoscopy performed for diyspeptic syndrom, or 
to evaluate an irritable bowel syndrome non-responsive to 
classic therapy . It is estimated that 5 % of patients with 
irritable bowel sindrome coressponding to Rome II criteria 
have celiac disease.(2), (3) 

 Typical form of disease presents classic clinic 
manifestation, positive serology and characteristic intestinal 
alteration.  

Atypical form of disease presents different and/or 
minimal clinic manifestation (dermatitis herpetiformis, 
dental enamel hypoplasia of permanent teeth, 
osteopenia/osteoporosis, short stature, delayed puberty s.a), 
positive serology and characteristic intestinal alteration.  

 Silent form of disease associates positive serology 
and intestinal villous injury in non-symptomatic patients. 

Latent form of disease is characterized by positive 
serology without bowel morphology alteration in non-
symptomatic patients. 

 Studies regarding atypical, silent or latent form of 
celiac disease have generated a great interest for methods of 
serologic screening in gluten enteropathy diagnosis. Using 
different serologic tests since 1997 permitted a better 
selection of cases for intestinal biopsy in celiac patients. (4)   

Anti-reticulin antibodies used previously for gluten 
intolerance diagnosis proved to have low sensitivity and 
specificity, so these antibodies are excluded from diagnosis 
protocols. 

 IgA and IgG antibodies (AGA) are quantitative 
assessed using ELISA technique. There is a  great number of 
false positive patients for AGA, mostly of them presenting 
milk protein intolerance, parasitic enteritis – Giardia 
Lamblia, s.a. Lately,  specialized researchers developed a 
new serologic test for IgA and IgG AGA, based on 
deaminate gliadine peptides, with high accuracy. This new 
assay has a higher sensibility and sensitivity compared to 
conventional IgA and IgG AGA assay. (5)  
  EMA are detected on the smooth muscle of 
monkey esophagus or human umbilical tissue using indirect 
immunofluorescence.  EMA decrease slowly after gluten 
exclusion and have a rapid increase tendency after gluten 
challenge. It is known that indirect immunofluorescence 
technique is operator dependent and there are different 
sources of error: number of function hours of fluorescence 
source, lens quality, microscope diaphragm opening s.a. (6)   

 Since 1998, IgA and IgG tTG have been detected 
using ELISA technique. Recent, researchers developed a 
rapid diagnosis test for tTG, dot blot assay with similar 
sensibility and specificity as ELISA. (7) 

As many studied concluded, enzyme linked 
immunosorbent assay based on human tissuse 
transglutaminase outperforms the guinea pig based tissue 
transglutaminase assay (8), so we used in this study  human 
antigen for tTG antibody. 

Interpretation of serologic test in celiac disease 
must consider IgA selective deficiency source of fals 
negative results for IgA EMA and tTG. Also ESPGHAN 
criteria for celiac disease do not recommend serologic tests 
in patients aged less than 2 years, due to high frequency of 
false negative results. (9)  
   In 2007 at Barcelona, during ESPGHAN (European 
Society of Pediatric Gastroenterology, Hepatology and 
Nutrition) Symposium, a researchers group leaded by S. 
Niveloni from Mucosal Biology Research Center and Center 
for Celiac Research,  Maryland University, Baltimore, USA,  
have comunicated  their results regarding a new  serologic 
diagnosis algorithm for celiac disease with positive and 
negative predictive value of 100%. This protocol with high 
acurracy is able to diagnose celiac disease without  
performing intestinal biopsy and associates EMA, anti-
actine antibodies, tTG and seric level of protein zonulin. 
(10) 
 
Conclusions 
   Although  anti - tTG antibody evaluated in our 
study showed an optimum sensitivity, their low specificity 
determined positive predictive values wich were 
significantly lower than those of EMA assay. 

In accordance with others studies, the positive 
predictive values of Ig A and IgG AGA were to low to 
warrant submitting a patient to intestinal biopsy for 
suspected celiac disease only performing AGA serology. 

In order to optimize the serologic diagnosis of 
celiac disease, screening tests among risk population must 
associate a combination with maximum specificity and 
sensitivity - EMA and tTG antibodies assessment. 

Low values of  IgA and IgG AGA sensitivity and 
specificity compared to EMA and tTG, can  reduce or even 
exclude these tests from celiac disease serologic screening. 

In order to develop a non-invasive diagnosis 
algorithm for gluten enteropathy, further studies on different 
age groups are needed regarding deaminate gliadine 
peptides antibody, anti-actine antibody, or zonulin. Until 
these tests will be available and accessible in any laboratory, 
intestinal biopsy remains the gold standard for celiac disease 
diagnosis.

 
 

References 
1. Jarvinen TT., Collin P. et all, Villous tip 

intraepithelial lymphocytes as markers of early 
stage celiac disease. Scand. J.  Gastroenterol., 
2004;39:428 

2. Sanders DS, Carter MJ, Hurlstone DP, et al. 
Association of adult celiac disease with irritable 

bowel syndrome: a case-control study in patients 
fulfilling ROME II criteria referred to secondary 
care. Lancet 2001; 358, 1504-1508 

3. Cash BD, Schoenfeld P, Chey WD. The utility of 
diagnostic tests in irritable bowel syndrome 



 
 

JURNALUL PEDIATRULUI – Year X, Vol. X, Nr. 37-38, january-june 2007 
 

 29

patients: a systematic review. Am J Gastroenterol 
2002; 97,  2812-2819 

4. Lesanu G, Nistor I, Palade V, Stanescu A: 
Measurement of antigliadin antibodies in celiac 
disease in children. National Symposium Of 
Gastroenterology And Endoscopy – Poiana Brasov 
June 1998 

5. Sugai E., Vazquez H. et all, Accuracy of testing for 
antibodies to synthetic gliadin-related peptides in 
celiac disease, Gastroenterol. Hepatol., 2006, sep, 4 
(9): 1112 – 1117 

6. Stanescu, A., Diagnostic in boala celiaca la copil – 
Editura Cartea Universitara, Bucuresti, 2006, ISBN 
(10) 973-731-465-4 

7. Baldas V, Tommasini A, Trevisiol C, and al, 
Development of a novel rapid non-invasive 
screening test for coeliac disease, Gut, 2000 
November; 47(5): 628–631 

8. WoltersV, Vooijs-Moulaert A, Burger H et all, 
Human tissue transglutaminase ELISA 
outperformsboth the guinea pig based tissue 
transglutaminase assay and anti-endomysium 
antibodies when screening for celiac disease, 
Pediatrics, 2002, May, 109(5):833-838 

9. Hill ID, Dirks M. et all, Guideline for the diagnosis 
and treatment of celiac disease in children: 
recommendations of the North American Society 
for Pediatric Gastroenterology, Hepatology and 
Nutrition, J. Pediatr. Gastroenterol. Nutr.2005;40:1 – 
19 

10. Niveloni S, Kryszak D, Moreno ML, et al, Positive 
and Negative Predictive Values of a Combination 
of Celiac Disease Serology Test As Compared to 
Intestinal Histology Damage, Barcelona, 2007

 
 

Correspondence to: 
Oana Belei,  
Clinica I Pediatrie,  
Timisoara, 
Romania, 
E-mail: oana22_99@yahoo.com 

 


