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Deamidated gliadin peptide antibodies have recently been suggested as reliable tools for celiac disease (CD) 
diagnosis. We compared their utility for diagnosis CD in comparison to the routinely used anti-endomysial, 
and anti-tissue transglutaminase antibodies. We studied 65 patients (17 men, 48 women; age range, 17– 63 
years) who underwent intestinal biopsy because of clinical suspicion of small-bowel disorders. Serum 
samples were obtained at the time of biopsy for measuring IgA and IgG anti–tissue transglutaminase (tTG), 
IgA and IgG anti–deamidated gliadin peptide (DGP) by ELISA and IgA anti-endomesial antibody (EmA) by 
indirect immunoflouresce. Characterization of patients was based on histological criteria (Marsh type II 
lesion or greater). Biopsy revealed that 14 patients had positive criteria for CD. The remaining 51 negative 
patients were used as controls. Assay sensitivity and specificity for diagnosing celiac disease were 85.7% 
and 92.2% for IgA and 92.9 and 100% for IgG antibodies to DGP respectively. Serum IgA and IgG DGP, IgA 
and IgG -tTG and IgA EmA were significantly higher in CD patients than in control group (P= 0.000). None of 
the controls was positive for IgG DGP or IgA -EmA, but 4 of 51 (7.8 %) were positive for IgA- DGP, 6 of 51 
(11.8 %) were positive for IgA anti-tTG, and 2 of 51 (3.9%) were positive for IgG anti-tTG. IgG-DGP has the 
best sensitivity (92.9%), specificity (100%), positive predictive value (100%), and negative predictive value 
(96.2%). In conclusion, the DGP antibodies tests, alone or in combination with the tTG antibodies, are useful 
tools for screening purposes and with better patient acceptance than intestinal biopsy. 

eliac disease (CD) is an 

immunologically mediated intolerance 

against gluten from wheat and related 

cereal proteins in genetically predisposed 

individuals. The clinical picture is very 

variable from classical symptoms, such as, 

failure to thrive, weight loss, short stature, 

diarrhea, distended abdomen or iron 

deficiency anemia to atypical manifestations 

or even a silent disease (Prause et al., 2009). 

In the absence of overt clinical signs, CD may 

escape diagnosis and therefore may not be 

treated appropriately, with a consequent 

increase in morbidity and mortality (West et 

al., 2004; Olmos et al., 2008).  
Activation of intraepithelial lymphocytes 

and infiltration of DQ2 (or DQ8) restricted 

CD4+ T lymphocytes specific for gliadin 

peptides into lamina propria leads to cytokine 

secretion, and the immune response to these 

cereal proteins results ultimately in 

destruction of microvilli of the intestine, 

hyperplastic crypts and flattened appearance 

of the intestine, and malabsorption of 

nutrients (Koning et al., 2005; Ankelo et al., 

2007). 

Many studies consider histology is the first 

tool in the diagnosis of CD, and serological 

tests are the second (Basso et al., 2006; 

Zintzaras et al., 2006; Green & Collier 2007; 

Craig et al., 2007; Hopper et al., 2007). 

However, although generally regarded as safe, 

the procedure to obtain biopsy is stressful for 

the patients especially at a young age, time 

consuming, expensive and the tissue has to be 

obtained optically and is evaluated according 

to strict criteria (Marsh, 1992). In addition, 

interpretation of histological findings is 
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subjective, requires experience, not 

completely free from failure, and not specific 

for CD (Collin et al., 2005). Besides, clinical 

and serological recovery after gluten-free diet 

has to be demonstrated (Prause et al., 2009). 

The importance of serology has been 

growing up (Volta et al., 2002). 

Immunoglobulin A (IgA) antibodies to tissue 

transglutaminase (anti-tTG), identified as the 

CD autoantigen, are present in the gut 

epithelium. The tTG enzyme is capable of 

binding and deamidating proteolytically 

cleaved glutamine-rich gliadin peptides to 

yield highly immunogenic peptides with 

glutamate residues (Aleanzi et al., 2001). 

Anti-tTG is generally acknowledged as the 

first choice test, displaying the highest levels 

of sensitivity associated with excellent 

reproducibility in all laboratories. However, 

since the occurrence of false positives for 

anti-tTG is not so rare, IgA anti-endomysial 

antibodies (EmA), universally regarded as the 

most specific test for CD (specificity around 

100%), are usually determined in anti-tTG 

positive cases as a confirmatory test before 

proceeding to intestinal biopsy (Tonutti et al., 

2003). This test is based on indirect 

immunofluorescence. (Caja et al., 2011). IgA 

EmA, although highly sensitive for CD, are 

not usually chosen as first step test for CD 

because of their low reproducibility, which 

depends on interpretation of the 

immunofluorescent pattern with high inter-

observer variability (Volta et al., 2008). 

Several researchers have found that tTG IgA 

overlap with, or even surpass, EMA 

sensitivity and specificity, which are close to 

95%–100% (Van Meensel et al., 2004; 

Reeves et al., 2006); such findings are to be 

expected, given that the dominant antigen of 

endomysial antibodies is transglutaminase, 

and both methods measure antitrans-

glutaminase antibodies (Basso et al., 

2009). In recent years IgA antigliadin 

antibodies (AGA) have lost their importance 

for identifying CD because their sensitivities 

and specificities are fairly poor. In addition, 

individuals suffering from gastrointestinal 

conditions other than celiac disease and 

healthy individuals without celiac-type 

genetics have been reported to have elevated 

AGA levels (Caja et al., 2011).  

The interplay between gliadin peptides and 

tissue transglutaminase (tTG) is responsible 

for the generation of novel antigenic epitopes 

that can evoke a specific immune response. 

Cross-linking of gliadin T cell epitopes to tTG 

can help the production of antibodies to 

gliadin-tTG complexes (Ciccocioppo et al., 

2003). Moreover, it has been shown that tTG 

selectively deamidates gliadin peptides (DGP) 

resulting in a strongly enhanced T-cell 

stimulatory activity, which plays a central role 

in the development of the intestinal lesions. 

Some studies have demonstrated that (DGP) 

are more specific CD B-cell epitopes than 

native peptides; according to this observation 

it has been hypothesized that antibodies 

directed against (DGP) display a higher 

specificity for CD than those against native 

peptides (Osman et al., 2000). New ELISA 

for IgG and IgA antibodies to (DGP) has been 

developed. Preliminary data have shown very 

promising results for this second-generation 

AGA assay (Prince, 2006; Sugai et al., 2006.). 

The performance of this newer noninvasive 

CD serology opens the possibility that these 

tests can be used not only as a marker of the 

disease but, more importantly, as a substitute 

for intestinal biopsy in selected populations 

(Niveloni et al., 2007).  

The aim of this study was to assay IgA and 

IgG -DGP in CD patients in comparison with 

the already validated serological markers 

EmA, and anti-tTG and the histopathogy as 

the gold standard. 
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Patients and Methods 

Patients 

This is a prospective study which included 65 patients 

with chronic non bloody diarrhea, abdominal pain, 

anemia and weight loss, from the Internal Medicine and 

Tropical Medicine departments, Assiut University 

hospital, Assiut, Egypt. They were 17 males and 48 

females and their age ranged from 17 to 63 years with a 

mean value ± SE of 39.9± 3.7 years). All patients were 

subjected to full medical history, complete physical 

examination, abdominal ultrasonography and stool 

analysis. Body weight and height were measured and 

body mass index was calculated. Patients receiving 

laxative, or alcohol consumption, or had history of 

tuberculosis (TB), dermatitis herpetiformis or diabetes 

mellitus were excluded. All patients were on a gluten-

containing diet and signed informed consent. 

Blood samples and Laboratory investigations 

Ten ml of venous blood was obtained from all patients 

at the time of performing endoscopy. Each sample was 

divided into; 2 ml in EDTA vacuotainer for peripheral 

haemogram and 8 ml for separation of serum, divided 

into several aliquots, used for routine analysis 

immediately or frozen at -20°C until used for further 

analysis. Complete blood count (Cell Dyne 3500) liver 

function test, kidney function test, blood glucose (BM. 

Hitachi 911 chemistry analyzer), stool culture and stool 

examination for acid fast bacilli and occult blood were 

done to all patients and control.  

Endoscopy and small bowel biopsy 

Esophagogastroduodenoscopy EGD was done after 8 

hours fasting (PENTAX of America, Inc. EG-1690K) 

to all patients, and biopsies were taken from the second 

part of the duodenum and jejunum. Colonoscopy 

(PENTAX of America, Inc. EC-3470FK) was done as 

well and colonic biopsy was taken as part of routine 

diagnosis of other gastrointestinal disorders. These 

specimens were immediately fixed in 10% buffered 

neutral formalin and embedded in paraffin wax, cut in 

sections 5 µm thick, and stained with hematoxylin-

eosin. The biopsy specimens were evaluated and 

graded using modified Marsh classification 

(Marsh,1992) as follow: Normal or chronic 

inflammation with no increased lymphocytes (grade 0 

= M0), increased intra-epithelial lymphocytic (IEL) 

infiltration (grade 1= M1),crypt hyperplasia (grade 

II=M2), partial villous atrophy (grade III A=M3A), 

subtotal villous atrophy (grade III B=M3B) and total 

villous atrophy (grade III C=M3C). 

Serological assays for celiac disease 

Commercially available enzyme-linked immunosorbent 

assays (ELISAs) were used for IgA- tTG, IgG- tTG, IgA- 

DGP and IgG- DGP antibodies (ORGENTEC Diagnostika 

GmbH, Germany). All ELISAs were performed according to 

the manufacturer's instructions. Calibrator and controls were 

run in duplicate and patients' samples in single determination. 
Serum samples were diluted to 1:100 with sample buffer, 

incubated with antigen for 30 min at room temperature, 

washed three times, then incubated for 15 min with conjugate 

and subsequently incubated for another 15 min with TMB 

substrate at room temperature. Optical density was read at 

450 nm after adding stopping solution for 5 min. All assays 

were calculated at the cut off recommended by the 

manufacture which is 10U/ml.  

Anti-Endomysium Antibodies (EmA) (ORGENTEC 

Diagnostika GmbH, Germany.) were detected using an 

indirect immunofluorescence technique. Serum samples were 

diluted to 1:5 in phosphate buffer saline (PBS). Sera showing 
network-like fluorescence labeling of the thin layer 

surrounding the smooth muscle fibers of monkey esophagus 

by fluorescence microscopy at the recommended dilution 

were considered positive. When none of the above specific 

staining was observed, the result should be considered 

negative for these autoantibodies.  

Total serum IgA was measured in patients with negative 

tTG and EmA results by Human IgG, IgA & IgM 'NL' 

BINDARID™ Radial Immunodiffusion Kits (Birmingham, 

UK) to exclude IgA deficiency as a cause of false-negative 

tTG and EMA. 

Statistical Analysis 

All data expressed was mean ± SE. The Independent-

Samples T test and Chi-Square test were used to 

compare means and frequencies. Relationships between 

variables were estimated by Pearson correlation 

coefficient. P value <0.05 was considered significant. 

SPSS version 16.0; Chicago, IL computer program was 

used in analysis. 

Sensitivity was calculated by dividing the number 

of true positive specimens (TP) by the sum of TP and 

number of false negative specimens (FN) while, 

specificity was calculated by dividing the number of 

true negative specimens (TN) by the sum of TN and 

number of false positive specimens (FP). The positive 

predictive value of a test can be determined by dividing 

TP over the sum of TP and FP and the negative 

predictive value of a test can be calculated by dividing 

TN over the sum of TN and FN. The accuracy of a 

diagnostic test is calculated by the number of TP plus 

TN divided by the total number of patients in the 

population being studied. 
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Results 

Demographic and clinical data of all patients 

enrolled were shown in table 1. CD 

enteropathy was diagnosed in 14/65 patients 

based on histological criteria as the gold 

standard. Patients histologically diagnosed as 

CD had endoscopic findings suggestive of CD 

(2 had absent or reduced duodenal folds, 7 

had scalloping of folds and 5 had visible 

vessels with fishers or cracks). The remaining 

patients (51/65) had no histological evidence 

of active CD and were considered as control 

group (10/51) had severe malabsorption in 

whom CD had been excluded by duodenal 

biopsy, 4/51 irritable bowel syndrome (IBS), 

8/51 giardiasis, 7/51 intestinal T.B, 1/51 

primary biliary cirrhosis, 2/51 autoimmune 

hepatitis, and 19/51 final diagnosis were 

undetermined).  

The study groups were comparable in respect 

of age, sex, primary reason for endoscopy, 

and family history of celiac disease. The mean 

body mass index of CD patients was 

significantly lower than that of control 

individuals (P═ 0.002) (table 1). Table 1 

showed the histological characteristics of 

small-bowel biopsies according to the 

modified Marsh classification (Marsh, 1992). 

Only one patient had mild histological 

changes (Marsh type II); 2 patients had Marsh 

IIIa; 8 patients showed severe villous atrophy 

Marsh IIIb and 3 patients had Marsh IIIc. No 

CD patient had histological evidence of 

Marsh type I lesion which mean that the 

newly diagnosed CD population represents a 

more severe end of the clinical spectrum of 

the disorder.  

Table 1. Demographic data and histological features of Celiac Disease patients and controls 

 
All patients 

(N=65) 

CD 

(N=14) 

Non CD 

(N=51) 
P-value 

Female /male  48/17 10 /4 38/13 NS 

Age (years): Mean ±SD (Range) 39.9±3.7 (17-63) 39.7± 3.9 (17-63) 39.8± 2.1 (17-59) NS 

Mean body mass index ± SD, (kg/cm
2
) 20.3±3.1 19.1± 3.1 21.3±4.2 0.020 

Marsh classification 

Type 0  

Type I  

Type II  

Type IIIa  

Type IIIb  

Type IIIc 

 

44 

7 

1 

2 

8 

3 

 

0 

0 

1 

2 

8 

3 

 

44 

7 

0 

0 

0 

0 

0.000 

CD: celiac disease; P˂0.05 is significant; N: number 
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Table (2) shows the mean levels of serological 

tests IgA-tTg, IgG- tTg, IgA-DGP, and IgG-

DGP and the number of positive tests in 

patients and controls. The serum levels of all 

4 tests were significantly higher in patients 

with CD than in control for all assays (P ═ 

0.000), and none of the control group had 

positive IgG-DGP or IgA-EmA. Table 4 and 5 

show results of individual tests expressed in 

the binary form (positive or negative). Seven 

cases were positive for all antibody testing, 

IgA EmA and had Marsh type IIIa (1 patient), 

IIIb (4 patients) and IIIc (2 patients) lesion. 

Two patients were positive only for IgA and 

IgG DGP and had Marsh II and IIIa. Two 

patients were negative for IgA –tTG, positive 

for IgG -tTG antibody, IgA EmA and had 

Marsh lesion (IIIb and IIIc). One patient was 

positive for IgA –tTG, IgG- DGP antibody 

and IgA EmA and had Marsh IIIb (Table 4). 

One patient was positive for IgA- DGP, IgA –

tTG and IgA EmA. One patient was negative 

for IgA -tTG antibody and positive for other 

antibody testing (Marsh IIIb) (table 3). 

Among the 51 control group (non-CD 

patients), none were positive for serum EmAs 

or IgG -DGP but 6 of 51 (11.8 %) were 

positive for IgA -tTG, 2 of 51 (3.9 %) were 

positive for IgG-Ttg and 4 of 51 (7.8 %) were 

positive for IgA-DGP (Table 4). 

Table 2. Positive Serological test results in CD patients and controls. 

Serology test CD (14) Control (51) P value 

IgA-tTg 

Mean± SE 

Positive, n 

 

32.1± 6.8 

9 

 

3.73± 0.7 

6 

0.000 

IgG-tTg 

Mean± SD 

Positive, n 

 

12.9± 1.9 

10 

 

2.64± 0.4 

2 

0.000 

IgA-DGP 

Mean± SD 

Positive, n 

 

36.1± 5.9 

12 

 

4.5± 0.9 

4 

0.000 

IgG-DGP 

Mean± SD 

Positive, n 

 

50.7 ± 6.3 

13 

 

3.1± 0.5 

0 

0.000 

IgA-EmA 

Positive, n 

 

11 

 

0 
0.000 

CD: celiac disease; non CD: non celiac disease; n: number; tTg: tissue transglutaminase; DGP: deamidated gliadin peptide;  

EmA: endomesial antibody.    P˂0.05 is significant 
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Table 3. Serum antibodies according to the histopathological stages among the fourteen patients with celiac disease.  

No. gender age IgA-DGP IgG-DGP IgA-tTG IgG-tTG IgA-EmA 
Marsh 
grades 

1 M 17 + + + + + IIIb 

2 F 35 + + + + + IIIc 

3 F 32 + + + + + IIIb 

4 F 21 + + + + + IIIc 

5 F 56 + + + + + IIIb 

6 M 40 + + + + + IIIb 

7 M 36 + + + + + IIIa 

8 F 54 + + _ _ _ II 

9 F 63 + + _ _ _ IIIa 

10 F 59 + + _ + + IIIc 

11 F 61 + + _ + + IIIb 

12 M 26 _ + + _ + IIIb 

13 F 27 + _ + _ + IIIb 

14 F 29  _ + _ + _ IIIb 

tTg: tissue transglutaminase; DGP: deamidated gliadin peptide; EmA: endomesial antibody. P<0.05 is significant. 

Table 4. Positive serology in patients not fulfilling histological criteria for celiac disease. 

No. gender Age IgA-DGP IgG-DGP IgA-tTG IgG-tTG IgA-EmA 
Marsh 
grades 

1 M 17 + ̶ ̶ ̶ ̶̶ M0 

2 F 19 + ̶ ̶ ̶ ̶̶ M0 

3 F 55 + ̶ ̶ ̶ ̶̶ M0 

4 F 35 + ̶ ̶ ̶ ̶̶ M1 

5 M 44 ̶ ̶ + ̶ ̶̶ M0 

6 F 59 ̶ ̶ + ̶ ̶̶ M1 

7 F 46 ̶ ̶ + ̶ ̶̶ M1 

8 M 20 ̶ ̶ + ̶ ̶ M1 

9 F 42 ̶ ̶ + ̶ ̶ M1 

10 F 34 ̶ ̶ + ̶ ̶ M0 

11 M 55 ̶ ̶ ̶ + ̶ M1 

12 F 39 ̶ ̶ ̶ + ̶ M1 

tTg: tissue transglutaminase; DGP: deamidated gliadin peptide; EmA: endomesial antibody. P˂0.05 is significant 
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Table 5 shows the statistical analysis of all 

serology tests assessed. IgA –DGP and IgA 

EmA had a diagnostic sensitivity of 85.7% 

while IgG -DGP had a diagnostic sensitivity 

of 92.9%. The positive predictive value (PPV) 

and specificity were 100% for IgG -DGP and 

IgA- EmA. The performance of different 

combinations of 2 tests were analyzed 

considering a result to be positive if at least 1 

of the assays produced a concentration above 

the cutoff and negative if both were below the 

cutoff. Thus, the associations of IgG -DGP 

plus IgA- tTG or IgA- DGP plus IgG-DGP or 

IgA-DGP plus IgG-DGP plus IgA- tTG 

exhibited 100% sensitivity and negative 

predictive value (NPV). No correlation 

between anti tTg- IgA, anti-tTG IgG, anti 

DGP- IgG and DGP- IgA was detected. 

Table 5. Statistical analysis results of celiac disease serologic tests:  

Test Sensitivity,% Specificity,% PPV,% NPV,% 
Diagnostic 

accuracy 

IgA-DGP 85.7 92.2 73.3 94 89.2 

IgG-DGP 92.9 100 100 96.2 96.9 

IgA-tTg 64.3 88.2 60 90 83.1 

IgG-tTg 71.4 96.1 83.3 92.5 90.8 

IgA-EmA 78.6 100 100 94.4 95.4 

IgA-DGP +IgG-DGP 100 92.1 77.7 100 93.8 

IgA-tTg + IgG-tTg 85.7 90.2 70.6 95.8 89.2 

IgA-DGP + IgA-tTg 92.9 80.4 56.5 97.6 83.1 

IgG-DGP + IgA-tTg 100 88.2 70 100 90.8 

IgA-DGP + IgG-tTg 92.9 88.2 68.4 95.7 89.2 

IgG-DGP + IgG-tTg 92.9 96.1 86.7 96.1 95.4 

IgA-DGP +IgG-DGP + IgA-Ttg 100 80.4 58.3 100 84.6 

tTg: tissue transglutaminase; DGP: deamidated gliadin peptide; EmA: endomesial antibody; PPV: positive predictive value; NPV: 
negative predictive value; P<0.05 is significant 

 

Discussion 
Deamination of gliadin peptides by tTG plays 

a relevant role in CD pathogenesis, enhancing 

the binding of modified gliadin peptides to 

MHC class II molecules and the consequent 

stimulation of gliadin specific T cells (Volta 

et al., 2008). Sometimes celiac disease 

patients are only either IgA or IgG-class 

antibody-positive, and measuring both types 

of antibodies may improve the test’s overall 

sensitivity (Niveloni et al., 2007; Sugai et al., 

2010). This prospective study investigated the 

diagnostic utility of IgA -DGP and IgG -DGP 

in evaluating CD in comparison to already 

validated anti-tissue transglutaminase and 

IgA- endomysium antibodies. In this study 

sensitivity of IgA- DGP and IgG- DGP were 

85.7 % and 92.9% respectively, but 
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combination of IgA and IgG- DGP were 

highly sensitive (mean value 100 %) and 

specific (mean value 92.1 %) for CD. This 

finding is in agreement with the finding of 

Volta et al., 2008 who proved that IgA and 

IgG- DGP are highly sensitive (mean value 

84%) and specific (mean value 94.4%) for 

CD. Although the diagnostic accuracy of the 

combination of IgA and IgG DGP (93.8%) in 

our study was slightly lower than that of EmA 

(95.4%), the former has the advantage of 

being more reproducible than the latter, which 

remains a strongly operator-dependent assay. 

In addition, we have found that IgG-DGP 

specificity (100%) was higher than that of 

IgA- DGP (92.2%) and overcoming that of 

IgA anti-tTG (88.2%). This finding is 

particularly interesting because according to 

Korponay-Szabo et al., 2003 and Hill 2005, 

all the IgG antibodies (AGA, anti-tTG, EmA) 

employed for CD screening had shown a very 

low specificity and so their detection had been 

suggested only for the identification of CD in 

patients with IgA deficiency. Also, this 

finding is in agreement with Prause et al., 

2009 who found that the performance of the 

IgG class of DGP is better than that of the IgA 

class although in autoantibody tests the IgA 

class performs better than the IgG class; the 

reasons for this remain unclear. In addition, 

the use of IgG-class antibodies may reveal 

patients having selective IgA deficiency, 

which is particularly important in celiac 

disease where the prevalence of this condition 

is increased (Villalta et al., 2010). The use of 

IgG-class DGP in such cases is also supported 

by the notion that they seem to have higher 

sensitivity for celiac disease than the 

corresponding IgG-class TG2-ab (Agardh, 

2007). The outstanding novelty represented 

by the high CD specificity of DGP opens new 

roads for implementation of a different 

antibody strategy carried on by performing 

simultaneously IgA anti-tTG and DGP-AGA. 

In this way, the finding of IgG DGP-AGA 

would allow not only confirmation of the 

specificity of IgA anti-tTG positive results but 

also identification of cases of CD associated 

with IgA deficiency (Volta et al., 2008). The 

results showed that IgG- DGP had higher 

sensitivity for celiac disease (92.9%) than the 

IgG-class tTG (71.4%) and unexpectedly, we 

found that antibodies against IgA-DGP and 

IgG-DGP were the only positive seromarker 

among two patients with biopsy-verified CD 

and negative serology for IgA-tTG, IgG-tTG 

and IgA -EmA. These patients did not seem to 

differ clinically or histologically from the 

IgA-tTG and ⁄ or IgA-EmA positive CD 

patients. Similar results were found by Dahle 

et al., 2010 who detected 9 patients among 75 

CD patients were positive only for IgA -DGP 

and IgG- DGP and negative for the traditional 

markers IgA-tTG and EmA. Our findings that 

IgA-tTG, IgG-tTG and IgA-EmA negative 

CD sera were positive in the DGP assays 

implies that DGP (IgA and IgG) assay should 

be included in serological testing for CD. 

In this study the sensitivity of IgA-tTG was 

64.3 %, specificity 88.2%, PPV (60%) and 

NPV (90 %). Similar results were observed by 

Samaşca et al., 2011who found that 

sensitivity of IgA-tTG was 77.3%, specificity 

93.1%, PPV 55.2%, and NPV 97.3%. This 

study showed 11.8% false positive for IgA 

tTg. In concordance, many researchers have 

demonstrated some problems linked to the 

finding of false positives for anti-tTG 

(Bizzaro et al., 2006). The false positives for 

anti-tTG have been described as ranging from 

3 to 12% in patients with inflammatory bowel 

disease, food allergy, irritable bowel 

syndrome, giardiasis, and other intestinal 

infections, and in autoimmune disorders 

(Granito et al., 2004; Sardy et al., 2007). The 

problem of these false positives cannot be 

solved by EmA due to a history of lack of 

sensitivity (Tursi et al., 2001, Vahedi et al., 

2003; Niveloni et al., 2007). In the agreement 

of our results Bardella et al., 2000; Carroccio 
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et al., 2002 reported too low PPV of the anti 

tTG assays to warrant subjecting a patient to 

intestinal biopsy for suspected CD.  

IgA-tTG seems to be directed mainly 

against conformational tTG-epitopes (Seissler 

et al., 2001; Sblattero et al., 2002) and it is 

possible that IgG- tTG is directed against the 

same epitopes. Hence, a competition between 

IgA-tTG and IgG-tTG might take place, and 

this competition would favor antibodies with 

a high avidity for tTG (Dahlbom et al., 2005). 

Moreover, IgA anti-tTG assay cannot be used 

in selective IgA deficiency (SIgAD) patients, 

and should be replaced by the IgG-class anti-

tTG antibody assays which, in some 

individual studies, have proved to be highly 

reliable for the diagnosis of CD in patients 

with SIgAD (Villalta et al., 2007). Although 

efficient in detecting CD patients with total 

IgA deficiency, IgG- tTG had low sensitivity 

(71.4 %) in this study, similar finding was 

observed in a previous study by Agardh et al., 

2007. These results indicate that tTG- IgG 

determination should be confined to patients 

with total IgA deficiency, and any other 

application (i.e., in screening programs) 

should be considered inappropriate (Basso et 

al., 2009).  

In our study the sensitivity of EmA was 

78.6, specificity 100% and diagnostic 

accuracy 95.4 %. Although EmA is a highly 

disease-specific CD marker, it is not sensitive 

enough for screening purposes, as shown in 

this study and by others (Abrams et al., 2005; 

Kaukinen et al., 2007; Boger et al., 2007, 

Dahle et al., 2010). EmA is a highly operator-

dependent assay (Ciclitira 2001; Hill 2005), 

cumbersome, time-consuming and expensive 

for large-scale screening. When used as a 

screening test of asymptomatic patients, EmA 

may underestimate the prevalence of the 

disease (Weiss et al., 2004). Indeed, 

recognition of the EmA positive pattern is 

sometimes very difficult because of their 

resemblance to anti-smooth muscle antibodies 

(Volta et al., 2008). Korponay-Szabo et al., 

2008 explained the low sensitivity for EmA 

by founding that celiac disease associated 

antibodies often recognize epitopes common 

to both tTG and endomysium, while other 

fractions of antibodies recognizing epitopes of 

deamidated gliadin and transglutaminase 2, 

but not endomysium. Another explanation to 

our finding of low sensitivity for EmA may be 

that our patients, in contrast to most other 

studies, were not selected because of the 

presence of antibodies against endomysium 

and ⁄ or tTG, thus avoiding ascertainment bias.  

Some studies have shown that accuracy of 

EmA and tTG antibodies tests remains 

controversial in 2 areas. First, sensitivity has 

been considered unacceptable both in patients 

with minor degrees of mucosal damage and in 

cases with a more indolent clinical course 

(Tursi et al., 2001). Second, current 

antibodies seem to have variable accuracy in 

the follow-up of patients on a gluten-free diet 

(Vahedi et al., 2003). 

Moreover, this study showed no correlation 

between antitTG IgA, anti tT -IgG, anti DGP- 

IgG and DGP-IgA. This is in agreement with 

Marietta et al., 2009 who reported lack of 

correlation between the production of anti 

tTG- IgG and anti-DGP IgG and IgA and anti 

tTG -IgA and therefore raises several 

questions. If the inflammatory T cells that are 

specific for deamidated gliadin are providing 

help to the B cells that are specific for a 

tTG/gliadin complex, why is not more tTG-

specific B cells isotype class switching to 

IgG? One explanation is that the tTG/gliadin-

specific B cell group in well-established 

celiac patients is fully committed to being 

IgA-positive. A memory B cell could be one 

such type of long lived IgA-positive B cell, 

and in this way, require minimal help from a 

bystander T cell response in order to be fully 

activated. It is notable that treated celiac 

patients will relapse with a gluten challenge, 

even after years of adhering to a gluten free 
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diet (GFD), indicating that there is a strong 

memory component of T cells, B cells, or 

both in celiac patients (Laurin et al., 2002; 

Baudon et al., 2005). 

In this study, the evaluation of 

combinations of 2 different assays showed 

variable results. Moreover, different 

combinations of IgA ⁄ IgG- tTG and IgA ⁄ 

IgG- DGP did not seem to add any advantage 

to the assay detecting antibodies against DGP 

alone. This finding is similar to that of Dahle 

et al., 2010.  

In the current study, 12 individuals among 

51 in the control group had one false-positive 

result. However, the results of our study that 

show DGP positivity in subjects with normal 

mucosal villous morphology should not be 

considered immediately as false positive 

because a recent Swedish study described 

3,736 individuals with positive celiac disease 

serology with normal mucosa (Ludvigsson et 

al., 2009). 

In conclusion, the serum levels of all 4 

tests, as expected were significantly higher in 

patients with CD than in controls, thus 

confirming the association between serology 

and disease. Among the all tests, the most 

sensitive and specific CD marker was 

confirmed to be IgG-DGP. 

The newly developed DGP antibodies 

tests, alone or in combination with the more 

commonly used tTG antibodies, can 

potentially be used in many cases as screening 

purposes, monitoring of diet compliance, 

follow-up, detection of IgA-deficient patients 

with CD, to avoid intestinal biopsy and to get 

better acceptance by patients. 
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