
Original Article

Articles © The authors   |   Journal compilation © Int J Clin Pediatr and Elmer Press™   |   www.ijcp.elmerpress.com

Int J Clin Pediatr  •  2012;1(4-5):109-114

PressElmer 

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original work is properly cited

Pediatric Typical Vs. Atypical Celiac Disease: Correlation of 
Duodenal Histology With Tissue Transglutaminase Levels

Aleksandra Boskovica, b, Ivana Kitica, Dragan Prokica, Ivica Stankovica

Abstract

Background: Both the clinical presentation and the degree of mu-
cosal damage in coeliac disease vary greatly. In view of conflicting 
information as to whether the mode of presentation correlates with 
the degree of villous atrophy, we reviewed a 103 pediatric patient 
with coeliac disease. This study also aimed to determine the corre-
lation of anti tTG level and the degree of mucosal damage in typical 
and atypical cases.

Methods: The medical records of patients with newly diagnosed 
CD during the period of 2006 - 2010 were retrospectively reviewed.

Results: A total of 103 patients fulfilled the established CD diag-
nostic criteria (mean age: 6.6 years; mediana: 5 years). A typical 
CD presentation was observed for 66/103 (64.1%) children vs atyp-
ical 37/103 (35.9%). The levels of tTG antibody were correlated 
significantly with Marsh types in the entire population by Spear-
man rank correlation (r = 0.661, P < 0.0001), and separately for 
typical(r = 0.633, P < 0.001) and atypical (r = 0.574, P < 0.0001) 
groups. Histopathological evaluation of intestinal biopsies revealed 
total or subtotal VA in 44 patients (66.6%) in the typical group, and 
24 patients (64.8%) in the atypical group. Partial VA was observed 
in 5 patients (7.5%) in the typical group and 1 (2.7%) patients in 
atypical group. There was no correlation of mode of presentation 
(typical and atypical) with the degree of villous atrophy by a non-
parametric Mann-Whitney U test Z= -1.437, P = 0.151.

Conclusions: There is a positive correlation between tTG antibody 
serum level and duodenal histopathology in typical as in atypical 
pediatric CD. The degree of villous atrophy did not correlate with 
the mode of presentation, indicating that factors other than the de-
gree of villous atrophy must account for typical simptoms in coeliac 
disease.
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Introduction

In recent years there has been increasing recognition that 
the pattern of presentation of coeliac disease may be chang-
ing. The classic sprue syndrome with diarrhoea and weight 
loss may be less common than the more subtle presentations 
of coeliac disease. As a result, the diagnosis of this treat-
able condition is often delayed or missed. Recent serologic 
screening tests allow non-invasive screening to identify most 
patients with the disease and can be applied in patients with 
even subtle symptoms indicative of coeliac disease. Both be-
nign and malignant complications of coeliac disease can be 
avoided by early diagnosis and a strict compliance with a 
gluten free diet. Human anti-tissue transglutaminase (tTG) 
antibodies are used widely in CD screening. A high correla-
tion between tTG titer and duodenal histopathology has also 
been reported, but non of these studies refered to atypical 
coeliac disease. This study also aimed to determine does the 
mode of presentation correlate with the degree of villous at-
rophy.

 
Materials and Methods

 
Patients

Pediatric CD patients were recorded retrospectively from 
2006 to 2010 at Mother and Child Health Care Institute, Bel-
grade, tertiary center in Serbia. Patients were referred from 
primary care settings or from other medical specialties for 
diagnosis and follow-up. Subjects were referred for evalu-
ation of clinical complaints suggestive of CD, had positive 
family history or belonged to some high-risk group for CD.

None of the patients included had a previous diagnosis 
of CD before they attended at our clinic and were on a free 
diet (gluten containing diet).

The clinical spectrum was divided into two categories 
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according to the main symptoms that led to diagnosis: (1) 
typical or classical, clinical malabsorption, chronic diarrhea 
or failure to thrive (children ≤ 2 years); and (2) atypical or 
oligosymptomatic, abdominal pain, iron deficiency anemia, 
chronic hypertransaminasemia, growth failure (children ≥ 3 
years) or screening of risk groups or familial study.

Serology and human leukocyte antigen (HLA) genotype

Quantitative detection of human IgA class tTG antibody was 
measured with an enzyme-linked immunosorbent assay kit 
(Orgentec,GmbH,Mainz-Germany). The manufacturer ref-
erence ranges for positive results were values > 10 IU/mL. 
A cut-off level > 100 IU/mL tTG antibody was considered 
strongly positive for additional evaluations. IgA level was 
determined together with tTG antibodies and IgA deficiency 
patients were not included.

All CD patients were typed for HLA-DQ2 (DQA1*0501 
and DQB1*0201 alleles) and DQ8 (DQA1*03 and 
DQB1*0302 alleles) by polymerase chain reaction.

Histopathology

Biopsies from the distal duodenum (minimum of four forceps 
biopsies) were obtained by upper gastrointestinal endoscopy. 

The pathologist experienced with CD diagnosis reviewed the 
histopathological specimens and classified them according 
to Marsh’s criteria as modified by Oberhuber et al. Type 3 
specimens (any degree of villous atrophy) were considered 
characteristic of CD. Marsh 1 and 2 lesions were considered 
nonspecific, but consistent with CD diagnosis with positive 
serology and HLA DQ2 and DQ8 compatibility. Patients 
with March 0, positive serology and compatible HLA were 
considered as “latent” or “potential” CD. Three patients had 
anaphylactic type of CD with negative serology. Those cases 
with Marsh 3 lesions and negative serology were evaluated 
for an alternative diagnosis that could explain the histologi-
cal abnormalities.

Statistical analysis

Data were analyzed using SPSS version 13.0. Categorical 
variables were expressed as numbers and percentages and 
quantitative variables as mean ± SD. Categorical variables 
were analyzed by cross-tabulations using a χ2 test with a 
continuity correction test when necessary. A non-parametric 
Mann-Whitney U test was used when the groups values de-
viated from a normal curve. Associations between quantita-
tive variables were assessed by Pearson correlation test or 
Spearman rank correlation test. P < 0.05 was selected to re-

Figure 1. Serum tTG antibody level vs patient age. There was no age-related differences in tTG anti-
body titers. Pearson Chi-Square 0.242, P = 7.96.
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ject the null hypothesis by two-tailed tests.

 
Results

  
Patient characteristics

A total of 103 patients fulfilled the established CD diagnostic 
criteria (mean age: 6.6 years; range: 0 - 18years; mediana: 5 
years). A typical CD presentation was observed for 66/103 
(64.1%) children vs atypical 37/103 (35.9%).Female/male 
ratio was 1.27:1 typical vs atipycal 1.64:1. This difference 
is considered to be not statistically significant (Chi square = 
0.970 P = 0.325 typical vs atypical Chi square = 2.189, P = 
0.139).The patients had been divided into two groups: age 0 
- 3 years, and > 3 years. Atypical presentation had extremely 
statistically significant difference between those two groups 
(Chi square = 14.297 P = 0.0002), while typical had no sta-
tistically significant difference.

There was no age-related differences in tTG antibody 
titers (Pearson Chi-Square 0.242 P = 7.96) (Fig. 1). Total or 
subtotal VA was present in 44 patients (66.6%) in the typi-
cal group, and 24 patients (64.8%) in the atypical group (P 
< 0.0001).

Human recombinant IgA tTG antibodies and Marsh type

The levels of tTG antibody were correlated significantly with 
Marsh types in the entire population by Spearman rank cor-
relation (r = 0.661, P < 0.0001), and separately for typical 
(r = 0.633, P < 0.001) and atypical (r = 0.574, P < 0.0001) 
groups (Fig. 2). Mean tTG antibody levels showed a pro-
gressive increase that was associated with higher Marsh 
types. Mean tTG antibody level and March 3 enteropathy for 
typical CD was 140.53 ± 88.77 IU/mL vs. atypical 140.66 ± 
73.53 IU/mL.

There were no atypical CD patients with March 1 and 
2 level enteropathy. Positive serology and March 0 had 12 
(32.4%) atypical CD patients that belong to potential CD 
with HLA-DQ2 or DQ8 compatibility and 11 (16.6%) typi-
cal CD patients. Only one of them in atypical group had anti 
tTG level > 100 IU/mL. Among atypical CD patients from 
family screening 6/9 had tTG level > 100 IU/mL and enter-
opathy March 3 level.

Histopathological evaluation of intestinal biopsies re-
vealed total or subtotal VA in 44 patients (66.6%) in the 
typical group, and 24 patients (64.8%) in the atypical group. 
Partial VA was observed in 5 patients (7.5%) in the typical 
group and 1 (2.7%) patients in atypical group. There was 

Figure 2. Serum tTG antibody levels vs Marsh classification. Spearman rank correlation; typical (r = 
0.633, P < 0.001) vs atypical (r = 0.574, P < 0.0001).
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no correlation of mode of presentation (typical and atypi-
cal) with the degree of villous atrophy by a non-parametric 
Mann-Whitney U test Z =¬ -1,437, P = 0.151 (Fig. 3).

Discussion

Celiac disease (CD) is recognized as one of the most com-
mon and important autoimmune gastrointestinal disorders 
affecting children. There is evidence that a diagnosis of CD 
during childhood improves health outcomes. The increasing 
prevalence of CD is due to increased awareness of the wide 
range of extraintestinal symptoms associated with CD.

A positive correlation between tTG antibody serum level 
and duodenal histopathology has been described previously 
for pediatric and adult CD [1-3]. However, previous similar-
ly designed studies did not analyzed the correlation between 
tTG antibody serum level and histopathology in atypical CD 
cases. Furthermore, we also describe differences between 
typical and atypical pediatric CD patients.

The pathogenesis of gluten-induced small-intestinal 
changes and atrophy is not understood fully [4]. It is consid-
ered to be T-cell mediated. However, recent in vitro studies 
[5, 6], and a study that reported anti-tTG2 IgA deposits in a 
morphologically normal jejunum before systemic detection 
of tTG antibody predicted overt CD with atrophy [7], sug-

gest a pathogenic role for antibodies.
In our study the level of tTG antibody was correlated 

significantly with Marsh types in the entire population by 
Spearman rank correlation (r = 0.661, P < 0.0001), and sep-
arately for typical(r = 0.633, P < 0.001) and atypical (r = 
0.574, P < 0.0001) group. Fabiani et al [8] showed signifi-
cantly lower levels of tTG in patients with mild enteropathy 
than in those with more severe enteropathy. Hansson et al 
[9] in a study conducted in 57 children with biopsy-verified 
CD, showed serum tTG levels to be significantly increased 
in patients with mucosal atrophy compared with patients 
with partial or subtotal villous atrophy. In a previous series 
referring to adult patients [10], tTG levels were also found to 
be strongly correlated with the histologic degree of mucosal 
damage, as in our pediatric patients with pediatric CD. None 
of this studies showed separately the correlation for typi-
cal and atypical CD. We showed that there is no diference 
between clinical presentation of CD in correlation of tTG 
antibody level and severity of duodenal lession. The limit of 
our work is represented by the small number of patients with 
atypical CD.

The choice of an upper cut-off limit of tTG antibody to 
predict accurately CD or Marsh type 3 lesions may depend 
on the commercial kit used for tTG IgA ELISA. On the basis 
of previous experience [1, 2, 11] we considered 100 IU/mL 
as the cut-off that resulted in the highest predictive value.

Figure 3. Histopathological differences between typical and atypical CD according to Marsh classifica-
tion. A non-parametric Mann-Whitney U test Z =¬ -1.437, P = 0.151.
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Our series established CD diagnosis based on clinical 
judgment and expertise. In our study there was age-related 
differences in clinical presentation of CD. Atypical presenta-
tion was predominant in older group (> 3 years) of patients. 
Rodrigo et al found that pediatric CD has clear differences 
when compared to adult CD, with classic forms predomi-
nating in the former, who also display a higher occurrence 
of positive serology and villous atrophy, and less diagnostic 
delay. In contrast, atypical forms predominate in the adult, 
with a lower occurrence of positive serology and milder his-
tological forms [12]. Schreiber et al found that because of the 
lack of gastrointestinal symptoms, the diagnosis of atypical 
celiac disease is often made only at an advanced stage and 
advanced age [13].

DQ2 or DQ8 were found positive in patients with type 0 
disease, who showed positive tTG in all cases, exept one that 
had anaphylactic type of CD.Therefore, according to other 
studies [14-17] patients with type 0 disease can be consid-
ered in our experience as “potential CD.” It is known that pa-
tients without histologic damage but with immunologic ab-
normalities need to undergo repeated biopsies under normal 
gluten consumption to show a progression toward the typical 
mucosal changes [14-17].Our patients with type 0 disease 
will require careful follow-up. These patients will undergo 
multiple biopsies after normal gluten consumption if they 
are still found tTG-positive, because the first normal biopsy 
could represent a missed biopsy resulting from the patchy 
nature of the lesion in the early stages [18-22]. Patients with 
type 1 and 2 disease, and all HLA antigens compatible with 
CD were also submitted to a gluten-free diet with clinical 
recovery. All of our patients with mucosal atrophy started a 
gluten-free diet, with complete resolution of the symptoms.

Histopathological evaluation of intestinal biopsies re-
vealed total or subtotal VA in 44 patients (66.6%) in the 
typical group, and 24 patients (64.8%) in the atypical group. 
Partial VA was observed in 5 patients(7.5%) in the typical 
group and 1 (2.7%) patients in atypical group. There was 
no correlation of mode of presentation (typical and atypi-
cal) with the degree of villous atrophy by a non-parametric 
Mann-Whitney U test Z = -1.437, P = 0.151.

Among our patients the degree of villous atrophy in duo-
denal biopsies did not correlate with the mode of presenta-
tion by a non-parametric Mann-Whitney U test , indicating 
that factors other than the degree of villous atrophy must ac-
count for typical simptoms in coeliac disease.

Brara et al in the cohort study, consisted of 499 
adults,found among patients that the degree of villous atro-
phy in duodenal biopsies did not correlate with the mode 
of presentation [23]. On the other hand Dinler et al found 
among 87 children that total/subtotal villous atrophy was 
significantly higher in the typical group than in the atypical 
group [24].

In our study among atypical CD patients from family 
screening 6/9 (66%) had tTG level > 100 IU/mL and enter-

opathy March 3. All of our respondents with positive anti-
body findings had no symptoms that could indicate celiac 
disease. After establishing the diagnosis of celiac disease in 
children, it should be mentioned that testing must be done 
with the first relatives. This would, along with further diag-
nostic testing discover a significant number of asymptomatic 
patients and atypical forms of celiac disease.

Conclusion

We showed a positive correlation between tTG antibody se-
rum level and duodenal histopathology in typical as in atypi-
cal pediatric CD. Among our patients the degree of villous 
atrophy in duodenal biopsies did not correlate with the mode 
of presentation, indicating that factors other than the degree 
of villous atrophy must account for typical simptoms in co-
eliac disease. More awareness regarding the atypical presen-
tation of CD could be the key step in identifying asymptom-
atic patients.
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