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Abstract

Introduction: Celiac disease (CD)-related antibody posi-
tivity in children with type 1 diabetes (T1D) may fluctuate
and become negative spontaneously. There are uncer-
tainties about the optimal tissue transglutaminase IgA (tTG-
IgA) titre and timing of endoscopy in the diagnosis of CD,
and this study aimed to contribute to the debate on the
tTG-IgA threshold titre for endoscopy decisions in children
with T1D. Methods: The data of 991 children with T1D who
had undergone serologic evaluation for CD were analysed
retrospectively. The tTG-IgA positivity rate and the upper
limit of normal (ULN) tTG-IgA positivity were assessed.
Participants were grouped according to the frequency,
course, and test results of tTG-IgA tests. Those with and
without histopathologic diagnosis of CD by endoscopic
biopsy were compared in terms of tTG-IgA screening time
and tTG-IgA predictive values. Results: In 10.2% (n:101) of

all cases, tTG-IgA antibody was positive and endoscopic
biopsy was performed in 68.3% (n:69) of these cases. Of all
cases, 4.3% (n:43) were diagnosed with CD by endoscopic
biopsy. A tTG-IgA titre of 7<XULN and above was found to be
the best predictive value for the diagnosis of CD with 79.1%
sensitivity, 80.8% specificity 87.2% positive predictive
value, and 70% negative predictive value. Conclusions:
Approximately 10% of antibody positive cases showed
fluctuating and low-titre positivity, and no CD was detected
by endoscopic biopsy in the group with fluctuating anti-
body course. The results of our study suggest that en-
doscopy in children with tTG-IgA levels 7<XULN or above
may prevent both false-positive results and missed cases.
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Introduction

Celiac disease (CD), characterized by autoimmune
enteropathy triggered by gluten, exhibits notable simi-
larities with type 1 diabetes (T1D). These similarities
include a strong association with human leucocyte an-
tigen (HLA) class II genotypes, the fact that a significant
proportion of affected individuals are children, and the
early emergence of disease-related autoantibodies [1].
The presence of HLA-DQ2 and HLA-DQ8 represents a
common genetic factor shared between the two diseases.
The prevalence of CD in children with T1D has been
reported with a frequency ranging between 1 and 16.4%
[2-5]. In an international comparative study on 53,000
children and adolescents with T1D, the prevalence of
biopsy-proven CD was reported to be 3.5%, with rates
varying from 1.9% in the USA to 7.7% in Australia [2, 6].
In a meta-analysis, it was reported that the frequency of
CD was higher in children who had been diagnosed with
T1D before the age of 5 years, and it was observed that the
diagnosis of CD preceded the diagnosis of T1D in only
7% of the cases [4]. In Turkey, the frequency of biopsy-
proven CD in children with T1D was reported to be 6, 6.9,
and 6.3%, according to single-centre data, and 4.3% in a
multicentre study [7-10].

Since the association between the two diseases is well
defined and CD is highly asymptomatic in children with
T1D, screening with tissue transglutaminase IgA (tTG-
IgA) is recommended by international organizations at
the time of diagnosis of T1D and in subsequent follow-
up, regardless of symptoms. The classical approach is to
perform an endoscopic biopsy in patients with antibody
positivity and initiate gluten-free diet treatment in those
with histopathological evidence of CD [6, 11]. It has
been reported that CD-associated antibody positivity in
T1D people is 2-3 times higher than the rate of diag-
nosis of CD by biopsy; antibody positivity exhibits a
fluctuating course with a rate of 10.7-41% and becomes
negative spontaneously with a rate of 30-40% [8, 12]. In
a study, antibody negativity with a rate of 23.3% was
reported in children with T1D within 5 years in the
absence of a gluten-free diet [8]. Contemplating these
factors, the debate continues to revolve around deter-
mining the optimal tTG-IgA titre (in terms of multiples
of the upper limit of normal [ULN]) and the timing of
endoscopy, i.e., whether it should occur immediately
post-diagnosis of T1D or after the resolution of the
“antibody storm” [13]. Alongside this, there are also
suggestions that histological confirmation of CD may be
postponed in children with newly diagnosed T1D who
have no symptoms in terms of CD [14]. When the
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guidelines of the European Society for Paediatric
Gastroenterology Hepatology and Nutrition (ES-
PGHAN) and the International Society for Paediatric
and Adolescent Diabetes (ISPAD) are reviewed, it
should be noted that, thus far, there are no specific
recommendations on these issues [6, 11]. This uncer-
tainty may lead to unnecessary endoscopy procedures
and/or high threshold values for endoscopies in chil-
dren with T1D [15]. This study aimed to evaluate the
features of CD in children with T1D within the
framework of new approaches and especially to con-
tribute to the discussion of tTG-IgA cut-off titre for
endoscopy decisions.

Methods

The data of 994 children who were followed up with a
diagnosis of T1D and screened with tTG-IgA for CD and
tTG-IgG in those with selective IgA deficiency between
2016 and 2022 in the Division of Paediatric Endocri-
nology and Diabetes in Kog¢ University School of Med-
icine and between 2012 and 2022 in the Division of
Paediatric Endocrinology and Diabetes in Gazi University
School of Medicine were analysed retrospectively. The
screening protocols in both centres were as follows:
patients were screened for CD immediately after diag-
nosis of T1D and those who tested positive for tTG-IGA
underwent intestinal biopsy. Patients who were antibody-
negative, as well as those who were antibody-positive but
had a normal biopsy at initial screening, were rescreened
for tTG-IgA under the following conditions: (a) imme-
diately if symptoms or signs suggestive of CD were
present and (b) routinely every 1-2 years if asymptom-
atic. Testing for anti-endomysial antibodies (EMA) was
not available at either centre.

The participants were evaluated in terms of the time
which had elapsed between the diagnosis of T1D and the
first tTG-IgA screening, when antibody positivity was
first detected, how many times it was screened, the rate of
tTG-IgA positivity and how many times the ULN tTG-
IgA positivity was. The participants were grouped ac-
cording to the frequency of tTG-IgA tests and test results:
group 1 was defined as those who had more than one
antibody test and were consistently negative; group 2 was
defined as those who had one antibody test; group 3 was
defined as those with a fluctuating course (antibody
positivity was detected in one period of follow-up and
became negative spontaneously); group 4 was defined as
those who became positive when the antibody test was
negative. Histopathological evaluation was performed
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using MARSH classification where MARSH 2 and 3 were
accepted as CD [16].

Among the participants who had undergone endo-
scopic biopsy, those with and without a histopathological
diagnosis of CD were compared by the age at diagnosis of
T1D, gender, presence of concomitant autoimmune
thyroiditis (AIT), time of tTG-IgA screening and tTG-
IgA predictive values. Cases diagnosed with CD were also
evaluated in terms of age at diagnosis of T1D and CD,
clinical findings of CD, time of tTG-IgA measurement
and tTG-IgA predictive values.

The protocols were conducted according to the Dec-
laration of Helsinki principles and were approved by the
Kog University Institutional Research Ethics Committee
(2023. 298.IRB1.094). Written informed consent was
obtained from the parent/legal guardian of participants
prior to the study.

Data were analysed using SPSS 26 IBM software. For
continuously distributed variables, mean + standard
deviation was used to describe normally distributed
variables, median, and interquartile ranges were used to
describe non-normally distributed variables, and fre-
quency and percentage were used to describe categorical
variables. The Mann-Whitney U test was used in inde-
pendent groups, the Wilcoxon test in dependent groups
and the Friedman test in more than two dependent
groups to determine statistically significant difference in
pairwise group comparisons in continuous variables that
were non-normally distributed. Pairwise group com-
parisons were performed using the Wilcoxon test to
determine which of the groups the difference was be-
tween. The Chi-Square test was used to determine the
statistical difference between categorical variables and
Fisher’s exact test was used when the expected value was
below 5. The diagnostic decision-making properties of
tissue transglutaminase IgA in predicting CD were an-
alysed with receiver operating characteristics (ROC)
curve analysis to find the most appropriate predictive
value. Sensitivity, specificity, and positive and negative
predictive values were calculated for different predictive
values, and p < 0.05 was considered as statistically
significant.

Results

A total of 994 children, comprising 445 from Kog
University and 549 from Gazi University, were included
in the study. Three cases were excluded from the analyses
because they had been diagnosed with CD before the
diagnosis of T1D, and so 991 cases were analysed. The
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mean age at the time of diagnosis of T1D was 7.9 + 4 years
and 51.1% (n:528) of them were male. At the time of
diagnosis of T1D, 33.3% (n:344) of the children were
younger than 5 years of age. A total of 58 cases (5.6%) had
concomitant AIT. The median time for the first screening
for CD was 2.1 months after the diagnosis of T1D, and it
was repeated at a median of 13.4 months (IQR: 10.5-23.5
months) after the initial test. The rate of the first antibody
screening was 66% (1:654) in the first year after the
diagnosis of T1D, 27% (n:268) in the 1-5 years period,
and 7% (n:69) after 5 years.

In 10.2% (#n:101) of the children who underwent
serological evaluation, tTG-IgA antibody positivity was
detected with a median onset of 7.8 months following
the diagnosis of T1D. The first screening time of these
children was median 1.6 months (1 day - 13.5 months)
after diagnosis of T1D. The distribution of the time of
antibody positivity following the diagnosis of T1D was
as follows: 59.4% (n:60) in the first year, 30.7% (n:31)
between 1 and 5 years, and 9.9% (n:10) 5 years after
diagnosis. An endoscopic biopsy was performed in
68.3% (n:69) of the antibody-positive cases. The in-
terval between tTG-IgA positivity and endoscopic
evaluation was median 35 days (4 days-6.5 months). Of
these cases, 62.3% (n:43) were compatible with stage
2-3 and 37.7% (n:26) with stage 0-1 according to
MARSH classification.

CD was diagnosed by endoscopic biopsy in 4.3% (n:
43) of all cases. The tTG-IgA titres were 8.1xULN in
participants who had undergone endoscopic biopsy
and 2.7xULN in those who had not, and the tTG-IgA
titre was significantly higher in those who had un-
dergone endoscopic biopsy (p = 0.014). Only 11.6% (n:
5) of the children diagnosed with CD showed clinical
symptoms of CD meanwhile the others were asymp-
tomatic. The mean age of those diagnosed with CD was
9 + 4.2 years and the diagnosis was made at a median of
1.6 years after the diagnosis of T1D. The rate of di-
agnosis in the first year after the diagnosis of T1D was
39.5% (n:17), 25.6% (n:11), in 1-2 years, 25.6% (n:11)
in 2-5 years, and 9.3% (n:4) after 5 years. Concomitant
AIT prevalence was significantly higher in the children
diagnosed with CD compared to those without CD (14
vs. 5.4%, p = 0.032) (Table 1). There was no statistically
significant difference between those who were diag-
nosed with CD and those who were not diagnosed with
CD in terms of age, gender, presence of AIT in the
family, time of CD screening, diagnosis of T1D and
time of first tTG-IgA positivity. The tTG-IgA titre was
significantly higher in patients diagnosed with CD
compared to those without the disease (Table 2). The
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Table 1. Main characteristics of the research group

N:991
Gender, male, n (%) 528 (51.1)
Age at the diagnosis of T1D, years? 7.9+44
Age at the diagnosis of T1D <5 years, n (%) 344 (33.3)
Concomitant AlT, % 58 (5.6)
Time to first CD screening after T1D diagnosis? 2.1 (0-17)
1-12 months, n (%) 654 (66)
13-60 months, n (%) 268 (27)
>60 months, n (%) 69 (7)
tTG-IgA positivity? 101 (10.2)
Time to tTG-IgA positivity after diagnosis of T1DP 7.8 (0.2-29.8)
1-12 months, n (%) 60 (59.4)
13-60 months, n (%) 31 (30.7)
>60 months, n (%) 10 (9.9)
Ratio of biopsy, n (%) 69 (68.3)
Histopathology
Marsh 0-1, n (%) 26 (37.7)
Marsh 2-3, n (%) 43 (62.3)
CD prevalence, n (%) 43 (4.3)
Age at diagnosis of CD, years® 9+4.2
Time between diagnosis of T1D and diagnosis of CD® 1.6 years (4.1 months-3.2 years)
1-12 months, n (%) 17 (39.5)
13-24 months, n (%) 11 (25.6)
25-60 months, n (%) 11 (25.6)
>60 months, n (%) 4 (9.3)

Frequency of symptomatic CD, n (%)

5(11.6)

AIT, autoimmune thyroiditis; CD, celiac disease; T1D, type 1 diabetes; tTG-IgA, tissue transglutaminase IgA.

aMean + SD. °Median (25-75%).

rate of tTG-IgA positivity was statistically higher in
children diagnosed with TID before the age of 5 years
(n:331) compared to those diagnosed with TID after the
age of 5 years (1:660) (14.8 vs. 7.9%, p = 0.001). The
prevalence of CD was 5.8% in children diagnosed with
TID before the age of 5 years, which was higher than
that in those diagnosed after the age of 5 years (3.3%),
but there was no statistically significant difference
between them (p = 0.058).

When the cases were analysed according to the fre-
quency of antibody testing and the course of antibodies;
in group 1 (n:389), tTG-IgA was tested a median of
3 times and was found to be negative each time. In group
2 (n:546), tTG-IgA was analysed only once. In 8.2% (7:45)
of these cases, positivity was detected at a median of
1.8 months after the diagnosis of T1D. In this group, the
median tTG-IgA titre was 9.5XULN, 62.2% (n:28) of the
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group underwent endoscopic biopsy and 86% (n:24) of
the biopsied children were diagnosed with CD. Group 3
(n:32) showed a fluctuating course in terms of tTG-IgA
titre, the tTG-IgA antibody was tested a median of 3 times
and positivity was detected at a median of 10.6 months
after TID diagnosis. In this group, the tTG-IgA titre was
2.2xULN, 65.6% of the children had undergone endo-
scopic biopsy and none of them was pathologically di-
agnosed with CD. Group 4 (n:24) consisted of children
with negative tTG-IgA titre at baseline and which then
became positive. In these cases, antibodies were tested a
median of 3 times, positivity was detected at a median of
20.6 months after the diagnosis of TID, and the median
tTG-IgA titre was 10.5XULN. In this group, 83.3% (n:20)
underwent biopsy and 95% (#:19) of the biopsied chil-
dren were diagnosed with CD. The median antibody titre
in group 3 was found to be significantly lower than in
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Table 2. Comparison of cases diagnosed and not diagnosed with CD

CcD p value

negative, n:948 positive, n:43
Gender, male, n (%) 480 (50.6) 22 (51.2) 0.946
Age at the diagnosis of T1D, years® 7.8+4.3 6.6+4.2 0.061
Age at the diagnosis of T1D <5 years, n (%) 311 (32.8) 20 (46.5) 0.062
Presence of concomitant AIT, n (%) 51 (5.4) 6 (14.0) 0.032
Presence of AIT in the family, n (%) 32 (3.4) 4 (9.3) 0.066
Time to first CD screening after diagnosis of T1D, months? 2.1 (0-18.1) 1 (0-10.3) 0.248
Time to tTG-IgA positivity after diagnosis of T1D, months® 7.2 (0.3-27.9) 8 (0.3-31) 0.754
tTG-IgA titres (x ULN)P 2.7 (1.5-7.3)¢ 10 (8-12) <0.001

2Mean + SD. PMedian (25-75%). The median titres of patients with positive tTG-IgA were only calculated and analysed. AlT,
autoimmune thyroiditis; CD, celiac disease; T1D, type 1 diabetes; tTG-IgA, tissue transglutaminase IgA.

groups 2 and 4 (p < 0.001 and p < 0.001, respectively)
(Fig. 1). The characteristics of the groups in terms of the
frequency of antibody testing and the course of antibodies
are summarized in Tables 3 and 4.

When the relationship between tTG-IgA titre cut-off
values and the histopathology of CD was analysed, a
tTG-IgA titre of 7xULN and above was found as the
best predictive value with 79.1% sensitivity, 80.8%
specificity, 87.2% positive predictive value, and 70%
negative predictive value for the diagnosis of CD. The
area under the curve was found to be 0.82 (95% con-
fidence interval 0.71-0.93; p < 0.0001) by ROC analysis

(Fig. 2).

Discussion

Because of the changes in celiac autoantibodies de-
tected by screening in children with T1D not following a
gluten-free diet in the follow-up and the possibility that
intestinal biopsy may be found normal in antibody-
positive cases, the debate on the diagnostic process of
CD in children with T1D continues and currently, an
intestinal biopsy is recommended in cases with tTG-IgA
titres more than 3xULN [17, 18]. Moreover, families of
children with T1D have greater concerns about CD than
for their children developing T1D, or, as recently shown,
families of tTG-IgA-positive children are highly con-
cerned about their child developing T1D [19]. Therefore,
providing evidence-based recommendations regarding
the optimal timing of CD screening in children with T1D,
interpretation of antibody results, endoscopy decision-

Role of tTG-IgA Positivity in Endoscopy
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making, and subsequent follow-up features will enhance

the overall management of the process for both the

children and their family.

In this context, the following questions, some of which
we tried to find answers with this research, remain on the
agenda.

1. What is the frequency of tTG-IgA positivity for CD in
children with T1D?

2. What are the characteristics of tTG-IgA positive cases?

3. What is the frequency of transient antibody positivity?
What are the characteristics of these cases?

4. Can a cut-off value with higher specificity and sen-
sitivity than the currently accepted cut-off value of
3xULN be recommended for endoscopy decision?

5. What are the clinical features of CD in children
with T1D?

In our study, the tTG-IgA positivity rate in children
with T1D was 10.2% and the prevalence of CD was
4.3%, and these figures are very similar with compre-
hensive international and national studies [2, 4, 5,
7-10]. The fact that 37.7% of biopsies performed in
children with tTG-IgA positivity were normal suggests
that antibody positivity may be an epiphenomenon of
autoimmune activation. In our series, the median time
for first screening for CD was 2.1 months and tTG-IgA
positivity was detected in 59.4% of the children in the
first year after the diagnosis of T1D. The rate of tTG-IgA
positivity was significantly higher in children diagnosed
with T1D before 5 years of age compared to those
diagnosed with T1D after 5 years of age. The rate of
diagnosis of CD by intestinal biopsy was 4.3%, 65.1% of
whom were diagnosed in the first 2 years and 90.7% in
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Fig. 1. Comparison of tTG-IgA titres among patient groups with tTG-IgA positivity, based on the course of

antibody positivity.

Table 3. Groups in terms of frequency of antibody testing and the course of antibodies

Group 1 (continuously

Group 2 (single

Group 3 (fluctuating ~ Group 4 (- — +),

negative), n:389 value), n:546 course), n:32 n:24
Number of measurements* 3 (2-4) 1 3 (2-5) 3 (2-6)
Age at the diagnosis of TID,  7.8+4.19¢ 8+4.42P 5.4+3.5b¢ 5.9+42d
years 7.5 (4.2-11)* 7.6 (42-11.4)* 44 (2.7-8.8)* 4.2 (2.8-9.6)*
tTG-IgA + and, n (%) - 45 (8.2) 32 (100) 24 (100)
tTG-IgA titres (x ULN)* - 9.5 (3.8-11)° 2.2 (1.2-5)<f 10.5 (4.8-15.6)
Biopsy, n (%) - 28 (62.2) 21 (65.6) 20 (83.3)

2p =0.017; °p = 0.004; °p < 0.001; 9p = 0.023; ®p = 0.009; 'p < 0.001. *Median (25-75%). Three children diagnosed with CD before
T1D were excluded. T1D, type 1 diabetes; tTG-IgA, tissue transglutaminase IgA.

the first 5 years after the diagnosis of T1D. When
children with T1D who had CD and those who did not
have CD were compared, concomitant AIT was found
to be significantly higher in those with CD. In a study
comprising approximately 53,000 children with T1D
from 3 continents, the prevalence of biopsy-proven CD
was reported to be 3.5% and the prevalence of CD was
found to be significantly higher in girls and in children
in whom the diagnosis of T1D was made before the age
of 5 years and similar to our findings, the diagnosis of

230 Dig Dis 2025;43:225-234
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CD was made in the first 5 years after the diagnosis of
T1D in 83% of cases [2]. In a study by Slae et al. [20]
covering a 23-year follow-up of 314 children with T1D,
a diagnosis of T1D under the age of 4.5 years and se-
rology positivity at the time of diagnosis were defined as
risk factors for CD and all cases were diagnosed in the
first 6 years after the diagnosis of T1D. Data from the
TEDDY study group showed that islet cell and CD
autoimmunity were significantly higher in the first
5 years of life (around 30% and 8%), and although the
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Table 4. Characteristics of antibody-positive groups

Antibody test positivity p value
group 2 (single group 3 (fluctuating group 4 (— — +),
value), n:45 course), n:32 n:24
Cases where the age at the diagnosis of 18 (40) 18 (56.3) 13 (54.2) 0.327
T1D was <5 years, n (%)
Age at the diagnosis of T1D, years 7.4+4.5 5.4+£3.5 5.9+4 0.146
6.6 (3.4-10)° 44 (2.7-8.8)° 4.2 (2.8-9.6)2
Presence of AIT, n (%) 4 (8.9) 2 (6.3) 4 (16.7) 0.436
Time of the antibody positivity, months? 1.8 (0.1-11.7) 10.6 (0.2-36.5) 20.6 (8-39.3) Group 2 versus 3
p = 0.005
First 12 months tTG-IgA +, n (%) 35 (77.8) 17 (53.1) 8 (33.3) Group 2 versus 3
p = 0023
Group 2 versus 4
p < 0.001
First 3 months tTG-IgA +, n (%) 26 (57.8) 11 (34.4) 5 (20.8) Group 2 versus 3
p = 0043
Group 2 versus 4
p = 0.003
First month tTG-IgA +, n (%) 17 (37.8) 11 (34.4) 5 (20.8) 0.353
tTG-IgA titres (x ULN)? 9.5 (3.8-11) 2.2 (1.2-5) 10.5 (4.8-15.6) Group 2 versus 3
p = 0.009
Group 2 versus 4
p < 0.001
Biopsy, n (%) 28 (62.2) 21 (65.6) 20 (83.3) 0.193
Characteristics of participants who underwent a biopsy
Age at the diagnosis of T1D, years® 7.8 (4-11.3) 2.9 (1.7-9) 3.9 (2.5-6.8) Group 2 versus 3
p = 0043
Group 2 versus 4
p = 0.027
tTG-IgA titres (x ULN)? 10 (8-14) 24 (1.1-6.3) 10.5 (5.9-11.8)  Group 2 versus 3
p < 0.001
Group 3 versus 4
p = 0.001
Time of the antibody positivity, months® 1 (0.1-11) 9.9 (0.1-44.3) 23 (11.5-51.1) Group 2 versus 4
p = 0.001
Diagnosis of CD, n (%) 24 (86) 0 19 (95) Group 2 versus 3
p < 0.001
Group 3 versus 4
p < 0.001

aMedian (25-75%). AlT, autoimmune thyroiditis; CD, celiac disease; ULN, upper limit of normal; T1D, type 1 diabetes; tTG-IgA,

tissue transglutaminase IgA.

prevalence of CD was high in the first 4 years and
decreased markedly thereafter, the prevalence of T1D
was consistently at the same frequency after a small
peak after 2-3 years of age. These data confirm that, due
to this overlap between T1D and CD in the first
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4-5 years of age, the risk of CD is higher in children with
T1D in the first 5 years of age compared to other age
groups, and this coincides with the findings of our study
[21, 22]. Although different results have been reported
in studies investigating the risk of AIT in people with
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Fig. 2. ROC curve to determine the cut-off 0.0
value for tissue transglutaminase antibodies
to perform diagnostic biopsy for CD
in T1D.
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1 - Specificity

T1D and CD, the frequency of AIT was found to be
significantly higher in the presence of CD accompa-
nying T1D in our study [8, 23].

In our study, when the cases were evaluated in terms of
the frequency and course of tTG-IgA, it was observed that
39.3% of the cases remained negative for tTG-IgA in
repeated measurements, 55.1% had antibodies tested
once and were found to be positive at high titre and
biopsy was performed, 3.2% had a fluctuating course of
antibodies examined 3 times, and 2.4% were in the group
in which antibodies examined a median of 3 times were
first negative and then positive. The rate of endoscopy in
groups other than the continuously negative group was
62.2%, 65.6%, and 83.3%, respectively. In children who
underwent biopsy, the frequency of CD diagnosis was
86% in the second group and 95% in the fourth group,
while no CD was detected in the group with fluctuating
antibody course. The median tTG-IgA titre in cases with a
fluctuating course was 2.2xULN, which was significantly
lower than in the other two groups in which an endos-
copy was performed.

These data suggested that cases with low titre positivity
may show a fluctuating course and this feature should be

232 Dig Dis 2025;43:225-234
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taken into consideration in endoscopy decisions, and that
it would be appropriate to monitor with intermittent
antibody determinations without endoscopy in cases
showing these features and being asymptomatic for CD.
Our findings were compatible with other studies on this
subject which suggested that antibodies may become
negative spontaneously in children with T1D with mildly
elevated tTG-IgA and no evidence of CD and recom-
mended follow-up with a normal diet [8, 12, 24].

As is commonly acknowledged, the clinical decision
for endoscopy heavily relies on the expertise of the rel-
evant specialist and the tTG-IgA value, particularly in the
absence of clinical signs of CD. Endoscopy is mostly
conducted in cases where tTG-IgA 3xULN. The rec-
ommendation of Wessels et al. [14] in 2020 to perform an
endoscopy at a cut-off value of tTG-IgA >11xULN to
increase the specificity of tTG-IgA exacerbated the debate
on this issue. However, this cut-off value was not accepted
because waiting for such a high tTG-IgA value to avoid an
unnecessary endoscopy would cause some cases to be
missed [18]. In our study, a tTG-IgA titre of 7xULN and
above was determined as the best cut-off value for the
diagnosis of CD with 79.1% sensitivity, 80.8% specificity,
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87.2% positive predictive value, and 70% negative pre-
dictive value. Although this value seems to be acceptable
in terms of sensitivity and specificity, cases between
3xULN and 7xULN should be evaluated for additional
risk factors (presence of CD in the family, presence of
AIT, etc.). In addition, in cases with tTG-IgA titres be-
tween these cut-off values, instead of performing an
endoscopy immediately after diagnosis, another option
would be to make a decision based on antibody mea-
surements 3-6 months later or to evaluate with anti-
endomysial antibody determination.

Recently, “atypical CD,” which presents with low
antibody titres, has been observed more frequently, with
85% being asymptomatic and/or “silent.” The majority of
diagnosed cases of CD in children with T1D fall into this
group [25, 26]. In the present study, consistent with the
literature, the mean age of CD cases was 9 + 4.2 years and
only 11.6% had CD-related symptoms. Recent studies
have shown that there is a weak relationship between
mucosal damage and symptoms, and mucosal damage
has been observed with equal severity in symptomatic CD
cases and asymptomatic CD cases [11, 27].

In our series, the diagnosis of CD was made 5 years
after the diagnosis of T1D in only 9.3% of the cases, which
is consistent with the literature [3, 28, 29]. In a recently
published case series, it was reported that celiac anti-
bodies were positive in 33 of 340 children with T1D who
were screened, and 33% of them were positive 9 + 2 years
after T1D diagnosis [30]. Considering these data, it is
considered important to continue screening children with
T1D at an appropriate frequency 5 years after diagnosis,
even if they are not symptomatic, and studies focussing
on this issue should be conducted.

Although the latest ESPGHAN guidelines do not
provide a clear recommendation for CD screening in
children with T1D, testing for anti-endomysial antibodies
is recommended when tTG-IGA x10 ULN. However, this
test was not available at either of the centres participating
in this study, representing one of its limitations. The other
limitations of our study include its retrospective nature
and the use of different assay types for tTG-IgA mea-
surements in the two participating centres. However,
presenting results in multiples of the ULN is currently
considered the most optimal approach and has been
employed in numerous other studies.

In conclusion, our study unveiled a significant tem-
poral parallelism (overlap) between T1D and CD, the
majority of cases diagnosed with CD were asymptom-
atic, and the frequency of autoantibody positivity was
twice as high as that of CD. Approximately 10% of the
antibody-positive cases exhibited fluctuating and low-

Role of tTG-IgA Positivity in Endoscopy
Decision in T1D

titre positivity, with no CD detected by endoscopic
biopsy in the group with fluctuating antibody course;
therefore, it was thought that it would be appropriate to
follow these cases under normal diet without endoscopy.
The results of our study indicate that performing en-
doscopies in children with tTG-IgA levels 7xULN or
above may prevent both false-positive results and missed
cases. We recommend considering endoscopy decisions
based on a 3-6-month follow-up for cases with ULN
levels between 3 and 7 times, particularly in the absence
of symptoms.
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