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Abstract
Background: This study aimed at evaluating how the patient’s clinical manifestations and his/her anti
TTG level are correlated with the intensity of histological damage based on the classification of
Marsh Oberhuber.
Methods: This cross-sectional study was performed on 186 children suspected of celiac disease who
referred to gastroenterology clinics between 2014 and 2015 and had Anti TTG >20. All patients
underwent upper gastrointestinal endoscopy and multiple biopsies of duodenum were taken;
histological classification was performed based on Marsh Oberhuber criteria. Finally, the relationship
between serum levels of Anti TTG and histologic findings was assessed based on Marsh Oberhuber
criteria.
Results: There was a statistically significant difference between Anti TTG and different classes of
grading March (P=0.01). Moreover, the intensity of intestinal damage based on Marsh Oberhuber
criteria was significantly higher in children who had gastrointestinal complaints, the classic form of
celiac disease and growth disorder. Anti TTG level of 148 IU/ml was the best positive cutoff point
suggested by the ROC. For anti TTG levels of 148 IU/ml, sensitivity, specificity, positive predictive
value and negative predictive value were 46.8%, 82.4%, 91.7%, and 27.2%, respectively.
Conclusion: Anti TTG level of 148 IU/ml has a high positive predictive value and a low negative
predictive value for histologic changes more than grade 1 in Marsh classification.
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1- INTRODUCTION
Celiac disease is a chronic, small
intestine immune-mediated disease which
occurs with receiving gluten in genetically
susceptible patients. It is a common
disease with prevalence of 0.5 to 1% in
most of the general populations (1). The
first step for the diagnosis of celiac disease
in suspected patients is serological
evaluations.
There
were
multiple
serological tests for screening celiac
disease. The most valuable test is IgA antitissue transglutaminase antibody (anti
TTG-IgA) with a high sensitivity and
specificity compared to other antibody
tests (2, 3). Patients with a positive anti
TTG-IgA should undergo intestinal biopsy
for the definite diagnosis of celiac disease
based on histologic findings (4-9).
According to the modified Marsh
classification, the histological features of
CD were classified as grade 1 with an
increase in intraepithelial lymphocyte,
grade 2 with crypt hyperplasia but no
villous flattening and grade 3 with villous
atrophy. Although there are some studies
suggesting histological confirmation for all
patients with positive serologic tests, but
others suggest that intestinal biopsy can be
optional for patients with typical
gastrointestinal symptoms of celiac disease
and high levels of anti TTG-IgA over 10
times more than the normal upper limit
(10-15).
This study, thus, aimed at evaluating how
the patient’s clinical manifestations and
his/her anti TTG level are correlated with
the intensity of histological damage based
on the classification of Marsh Oberhuber.

patients less than 18 years old suspected to
have celiac disease with serum anti TTG
level >10 (IU/ML) on gluten contained
diet, who were referred to gastroenterology
clinic were enrolled. Anti TTG level was
measured with Diametra kit (product of
Italy) by ELISA method in the laboratory
of Dr. Sheikh hospital. Patients with any of
the following criteria were considered as
suspected for celiac disease and underwent
the evaluation of serum Anti TTG level.
According to the test symptoms suggesting
celiac disease (intestinal and extra
intestinal), high risk patients according to
the screening panel for celiac disease, and
hyper transaminasemia with unknown
etiology
were
identified.
Upper
gastrointestinal endoscopy was performed
for all patients and multiple biopsies (4
species from the second part of duodenum
and at least one species from duodenal
bulb) were taken. All biopsy species were
evaluated by a single experienced gastrointestinal pathologist who was blinded to
the original evaluation, clinical, and
laboratory data. Mucosal changes in each
slide were scored using the Marsh criteria
as modified by Oberhuber (I=increased
intraepithelial lymphocytes; II=increased
intraepithelial lymphocytes and crypt
hyperplasia; III = increased intraepithelial
lymphocytes, crypt hyperplasia and villous
atrophy). If multiple changes were present
within a single fragment or series of
fragments in one patient, the most severe
lesion was recorded.

This cross-sectional study was carried
out in Ghaem Medical Center of Mashhad
University of Medical Sciences, Iran
during a 24-month period (March 2015March 2017). The protocol for this study
was approved by the Ethics Committee of
Mashhad University. Consecutive series of

Patients with IgA deficiency and patients
on gluten free diet or suspected of having
started the gluten free diet before the
histological evaluation, patients whose
parents didn’t permit for performing
endoscopy, and patients with normal
histologic findings were excluded. The
patients’ data including demographics,
clinical manifestations, laboratory results
(complete blood count, blood urea
nitrogen,
creatinine,
alanine
aminotransferase,
and
aspartate
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aminotransferase), and histologic findings
were recorded. After entering data into
SPSS version 16.0 software, quantitative
data were analyzed by the Wilcoxon
signed rank test and qualitative data by the
McNemar test. A P value < 0.05 was
considered significant. Post-estimation
analyses of receiver operating curve
(ROC), sensitivity, specificity, positive
predictive value (PPV), and negative
predictive value (NPV) were used to
predict cutoff points for Anti TTG titers as
predictors of grades higher than 1 in Marsh
classification.
3- RESULTS
A total of 186 patients with positive
anti-TTG-IgA tests were, initially, enrolled
in the study. Among them 14 patients were
excluded due to IgA deficiency (4
patients), initiation of a gluten free diet
before performing endoscopy (5 patients)
and not permitting us to perform
endoscopy (5 patients). Among 172

patients who underwent endoscopy and
biopsy, 80 (46.5%) cases were females.
Mean age of the patients was 7.7±3.5
years. Mean serum anti TTG level was
175.54±128.66 IU/ML. The most common
histologic grading was Marsh 3 with a
frequency of 58.7% (101 patients)
followed by mash 2 (22.0%, 38 patients)
and Marsh 1 (19.1%, 33 patients).
The mean z score of weight was 1.26±1.35 and the mean z score of height
was -0.92±1.36. Patient’s characteristics,
according to the histologic grading, were
summarized in Table 1. There was no
significant difference in age, sex, weight
and height Z score among three
histological groups. Poor growth and
gastrointestinal manifestations (abdominal
pain, diarrhea, and constipation) were
significantly more common presentations
in patients with Marsh 3 histological
grading.

Table-1: Baseline characteristics of the patients according to Marsh histologic classification
Baseline characteristics
Age, year (Mean ± SD)
Sex(Female/Male)
Growth index
Weight Z-score (Mean ± SD)
Height Z-score (Mean ± SD)
Etiology of evaluation
Poor growth
Gastrointestinal symptoms
Anemia
Edema
Hypertransaminasemia
Turner syndrome
Celiac disease in sibling
Diabetes mellitus

Marsh histologic classification
Grade 0
Grade 1
Grade 2
Grade 3
7.93 ± 4.5
8.73 ± 3.06 8.71 ± 3.11 7.27 ± 3.41
2/1
38/35
22/31
28/23

P-value
0.17
0.4

-0.95 ± 1.03
-0.73 ± 1.2

-0.99 ± 1.2
-0.81 ± 1.4

-1.12 ± 1.0
-0.64 ± 1.1

-1.4 ± 1.46
-1.07 ± 1.38

0.24
0.21

0
0
0
0
0
1
2
0

7
3
0
0
1
0
1
19

12
8
1
0
1
0
1
15

46
22
2
1
3
1
2
24

0.001
0.001
0.44
0.43

Means of the different anti TTG levels
according to Marsh grading were shown in
Table 2. Serum anti TTG level was
significantly higher in patients with Marsh
3 histological grading (P- value=0.01)
Int J Pediatr, Vol.9, N.12, Serial No.96, Dec. 2021

Ordinal logistic regression showed that
there
are
significant
and
direct
relationships between increased levels of
Anti TTG and severity of pathological
damages according to Marsh grading
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(P<0.001). Anti TTG level of 148 IU/ml
was the best positive cutoff point
suggested by the receiver operating curve.
For anti TTG levels of 148 IU/ml,
sensitivity, specificity, positive predictive

value and negative predictive value were
46.8%, 82.4%, 91.7%, and 27.2%,
respectively. The area under the curve was
determined as 67.7% (CI 74% - 95.6%).

Table-2: Anti TTG levels according to Marsh histologic classification
Histologic classification
Marsh grade 0
Marsh grade 1
Marsh grade 2
Marsh grade 3

Anti TTG-IgA(Mean ± SD)
67.92 ± 93.13
107.52 ± 83.14
149.14 ± 114.81
202.03 ± 147.74

4- DISCUSSION
In our study, mean anti TTG was
significantly higher in patients with higher
grades of Marsh histologic findings. Anti
TTG titer of 148 IU/mL (fourteen times
higher than the limit of normality) was a
good predictor for Marsh grade 2 or higher
grades with a relatively high specificity
and positive predictive value of 82.4 %,
91.7%, respectively.
Although histology is considered the
standard diagnostic test for the diagnosis
of celiac disease, its invasive nature is the
major limitation. In addition, samples must
be properly positioned, oriented, and
sectioned. Incorrect preparation of the
sample can simulate a false diagnosis of
celiac disease. So availability of
noninvasive serologic tests has improved
the diagnostic accuracy and has
emphasized the limits of histological
examination (16-18).

P-value
0.01

biopsy should be done, even if the increase
is less than 2 times in the level of antibody.
This conclusion was due to the fact that
there were multiple patients with low
antibody titers who had celiac disease
according to histopathologic results (19).
Mubarak et al. reported a specificity of
38.2% for Anti TTG level of 47 IU/ml.
Their suggestion was that among
symptomatic patients, duodenal biopsy can
be avoided in Anti TTG > 100 IU/ml (the
kit positive value was more than 10); their
study on 183 children revealed that Anti
TTG has a positive predictive value of >
100 is 100%, specificity of 100%, negative
predictive value of 93% and sensitivity of
97% (20). Fernardez-Banares et al.
reported that an anti TTG titer of at least
11.4% times more than normal has a
predictive value of 98.6% (21). In another
study by Alessio et al. on 412 patients with
the mean age of 10 to 72 years, an anti
TTG 7 times more than normal was
associated with significant mucosal
damage (Marsh > 2) independent of age
and sex with the specificity and predictive
value of 100%. Anti TTG 20 times more
than normal had the specificity of > 99.8%
to predict the patients with villous atrophy
(Marsh c, b, 3a) (22).

Several studies have investigated the
correlations between autoantibody levels
and the extent of mucosal damage, with
the aim of limiting the number of
endoscopies required for the diagnosis of
celiac disease. Singh et al. have reported
that the positive predictive value of anti
TTG 14-fold more than normal is about
100%; and the increase of less than 2 times
in anti TTG is associated with Marsh
levels more than 2. However, despite this
finding, they have concluded that bowel

In opposition to several studies that
suggest high diagnostic accuracy of
serologic tests for celiac disease, there
were multiple studies with different
results. Elitsu et al. evaluated 240 children
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with suspected celiac disease. They
reported that the sensitivity, specificity,
positive predictive value and negative
predictive value of anti TTG 10 times
more than normal were 75.4%, 48.8%,
87.7%, and 29%, respectively (23).
Hawamdeh et al. reported that the
sensitivity, specificity, positive predictive
value, and negative predictive value of anti
TTG 180 IU/ml were 81.6%, 56.6%,
78.4% and 70%, respectively (24). Ganji et
al. in a study on 299 adult patients with
suspected celiac disease reported that
sensitivity, specificity, positive predictive
value and negative predictive value of anti
TTG level of 76.5 IU/ml were 89%, 28%,
91%, and 37%, respectively. They found
that the classical and non-classical
presentation of disease have no
relationship with intestinal histologic
change, while in our study, the patients
referred with gastrointestinal complaints or
growth disorder had significantly higher
intensity of intestinal damage (P<0.001)
(25).
Due to the need to obtain four to six
samples from various locations in
duodenal biopsy for the diagnosis of celiac
disease, it is possible that the difference
between the results of different studies be
due to different accuracies in obtaining
biopsy specimens and histopathological
interpreting of biopsy species or different
statistical societies in the studies (adult
patients and pediatric patients). But it
seems that the most important factor
explaining the differences is the
consideration of different cut off points for
Anti TTG level as the prognostic factor for
histological
changes.
It
will
be
strengthened
in
the
absence
of
international reference values of Anti TTG
level (26, 27). European Society of
Hepatology
and
Gastroenterology,
Nutrition suggests an increased antibody
of 10 times more than normal for avoiding
biopsy samples in suspected patients (28).
As in many laboratories, Anti TTG levels
above 10 IU/ml are considered as normal,
Int J Pediatr, Vol.9, N.12, Serial No.96, Dec. 2021

an upper limit level of 100 IU/ml can be
considered as a cut off point for Anti TTG
level. It is important to define an accurate
cut off point for prevention of excessive
uses of endoscopic procedures, so that
almost none of the patients with celiac
would need performing endoscopy.
In our study, the Anti TTG level of 148
IU/ml had sensitivity, specificity, positive
predictive value and negative predictive
value of 46.8%, 82.4%, 91.7%, and 27.2%,
respectively. It has, thus, a high positive
predictive value and a low negative
predictive value for prediction of
histologic changes more than grade 1 of
Marsh classification. Previously, patients
with Anti TTG levels between 100 to 148
IU/ml were considered as appropriate
cases for non performing endoscopy.
However, considering that there were
multiple false negative results, the
presently found cutoff point suggests that a
higher level of Anti TTG should be
considered for this purpose.
5- CONCLUSION
Results of the present study suggest
that the Anti TTG level of 148 IU/ml
enjoys a high positive predictive value and
a low negative predictive value for
prediction of histologic changes more than
grade 1 of Marsh classification. Despite
our previous method of considering
patients with Anti TTG levels between 100
to 148 IU/ml as appropriate cases for non
performing endoscopy, considering the
previously mentioned multiple false
negative results, we suggest considering a
higher level of Anti TTG level for this
purpose.
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