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ABSTRACT

Background/Aims: Celiac disease is an immunological reaction provoked by gluten digestion in genetically vulnerable individuals in
response to unknown environmental factors. It affects 0.7% of the world's population and occurs at a rate of 1% in most nations. We
aimed to assess the clinical, laboratory, and histopathological characteristics of patients with a presumable diagnosis of celiac disease
and to investigate the coexistence of autoimmune disorders.

Materials and Methods: In this retrospective study, data were gathered from the medical files of a total of 493 individuals with a prelimi-
nary diagnosis of celiac disease who underwent endoscopic biopsies. Analysis was carried out for clinical, biochemical, and histological
results, as well as the presence of autoimmune disease.

Results: Per the results of serological tests used in the diagnosis of celiac disease in this series, gliadin IgA and IgG positivities were found
in 33.7% (n = 54/160) and 39.4% (n = 69/175) of patients; endomysium IgA and IgG positivities were detected in 37% (n = 88/238) and
18% (n = 30/167) of patients, while tissue transglutaminase IgA and IgG positivities were detected in 47.3% (n = 115/243) and 16.3%
(n = 15/92) of patients, respectively. The incidence of patients with a CD3 level of >30% was 69.1% in 152 patients whose CD3 levels
were tested.

Conclusion: The general public and healthcare professionals need to be more aware of the prevalence and many signs of celiac disease.
There is still a need to conduct the necessary research in this area. By boosting awareness, early diagnosis, and diet, it will be possible to
prevent symptoms and negative consequences.
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INTRODUCTION The appearance of duodenal villous atrophy is required for

Celiac disease (CD), which affects about 1% of most
populations, has recently been classified as a global
disease, impacting 0.7% of the world’'s population.'
The rate of diagnosis is rising, although this is attribut-
able to an increase in incidence rather than increased
awareness and detection. Gluten consumption triggers
an immunological response in vulnerable individuals in
reaction to unknown environmental factors. The sick-
ness manifests itself in a wide range of ways. These
signs and symptoms might range from severe malab-
sorption to nonsymptomatic or moderately symptom-
atic presentations.?
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diagnosis, and most patients have circulating antibodies
to tissue transglutaminase. In children, European guide-
lines enable diagnosis without duodenal biopsy if acute
symptomatic and serological criteria are met. Despite
excellent gluten-free diet (GFD) treatment, a small per-
centage of patients suffer persistent or recurrent symp-
toms. Adherence to a GFD is not always easy and such
difficulties have prompted the employment of nondietary
therapies, some of which are being tested on humans.
Celiac disease is an autoimmune disease that arises in
genetically susceptible individuals as a result of an immu-
nological reaction to gluten.?
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The seronegative type of CD exists in a small percent-
age of patients with CD villous atrophy but has negative
specific serology. The histological reaction to GFD is used
to diagnose this illness although other kinds of enter-
opathy not caused by gluten digestion must be ruled
out.® Patients with villous atrophy who are CD serology
negative should not be referred to GFD unless alternative
reasons have been extensively investigated. The sero-
negative CD is encountered in about 30% of cases with
serology-negative villous atrophy.®

The diagnosis of traditional CD is supported by cases with
complete immunoglobulin A (IgA) deficiency but have
immunoglobulin G (IgG) endomysial/tissue transgluta-
minase antibody positivity.

Celiac disease and type 1 diabetes mellitus are 2 auto-
immune disorders that share many symptoms. Celiac
disease is considered to have a constant prevalence of
1%-2%, primarily in Northern and Western European
populations. It is also common in various parts of North
Africa, the Middle East, and India. Although it is extremely
rare in Japan, the data in other East Asian nations are
lacking. Type 1 diabetes is frequent in Scandinavia,
Sardinia, and the United Kingdom, as well as Canada
and New Zealand, while it is uncommon in China and
Venezuela. These 2 diseases are frequently found in the
same geographic areas, although there is only a partial
overlap; for example, CD is more common in Sweden
than Finland, whereas type 1 diabetes mellitus is the
opposite. In monozygotic twins, type 1 diabetes melli-
tus develops at a rate of approximately 42%. The most
important indicator that genes are involved in the etiol-
ogy of diabetes and CD (about 75%-90%) is the devel-
opment of CD.*

Main Points

In our study, there is a statistically significant difference
between Marsh classification groups as for positivities for
endomysium IgA and IgG.

Tissue transglutaminase IgA and IgG levels differ signifi-
cantly between different groups of the Marsh classification
system.

The development of technologies for detecting and moni-
toring gluten in foods for end-stage gluten exposure may
broaden future clinical studies.

There is a requirement for greater awareness and imple-
mentation of further trials on this topic.

By increasing awareness, early diagnosis, and diet,
symptoms and harmful effects of celiac disease may be
attenuated.

In this study, we aimed to determine the clinical, bio-
chemical, and histological features of patients with a pre-
liminary diagnosis of CD and sought the coexistence of
autoimmune diseases.

MATERIALS AND METHODS

Study Design

This retrospective study was performed in the pathol-
ogy, gastroenterology, and pediatric gastroenterology
departments of our tertiary care center. The approval of
the University of Health Sciences Turkey Gaziosmanpasa
Training and Research Hospital Ethics Committee had
been obtained before the study (21/10/2020/183). Each
clinician obtained informed consent from the patients.

The endoscopic biopsy materials supplied to our labora-
tory in the medical pathology department of our insti-
tution between 2008 and 2020 were reevaluated. With
the clinical presumptive diagnosis of CD, a total of 493
endoscopic biopsy materials underwent repeated his-
topathological evaluation. In this regard, those who had
CD3 immunohistochemically were also reevaluated. The
available serological results of the patients were assessed.

Statistical Analysis

Statistical Package for the Social Sciences program ver-
sion 25.0 (IBM Corp., Armonk, NY, USA) was used for
statistical analysis. Descriptive data were expressed as
mean, standard deviation, median, number, and percent-
age. Kruskal-Wallis H-test and Mann-Whitney U-test
were performed for analysis of quantitative differences
between groups. On the other hand, chi-square tests
(Pearson chi-square test, continuity correction, and
Fisher's exact test) were performed for the comparison
of categorical variables between groups. The compatibil-
ity of diagnostic tests was assessed with the kappa test.
The results were evaluated at the 95% confidence inter-
val, and the level of significance was set at a P < .05.

OUTCOME PARAMETERS

Age, positivities for gliadin IgA and IgG, endomysium IgA
and IgG, tissue transglutaminase IgA and IgG as well as
the intensity of CD3 positivity in lymphocytes were con-
sidered during the analysis of data in our series.

RESULTS

Age and Serological and Histopathological Features
The mean age in our series (n = 493) was 29.64 + 17.69
years with a median age of 27 (range: 15-42). According
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to the age groups, 26% of cases were <15 years; 24.1%
were in the age group of 16-27; 26% were aged between
28 and 42 years, and 23.9% were >43 years.

As for the serological test results used in the diagno-
sis of CD, gliadin IgA and IgG positivities were detected
in 33.7% (n = 54/160) and 39.4% (n = 69/175).
Endomysium IgA and IgG positivities were noted in
37% (n =88/238) and 18% (n = 30/167) of our patients,
respectively. Tissue transglutaminase IgA and IgG posi-
tivities were detected in 47.35 (n = 115/243) and 16.3%
(n = 15/92) cases. The rate of patients with CD3 levels
>30% was 69.1% out of a total of 152 cases. Per the
Modified Marsh classification performed by histopatho-
logical examination, 68.4% (n = 337) of our series were
at stage 0, 7.3% (n = 36) were at stage 1, 1.6% (n = 8)
were at stage 2, and 22.7% (n = 112) were at stage 3
(a,b,c) (Table 1). When the age and serological test
results are examined according to the Marsh-Oberhuber
staging system, no statistically significant difference
was found in the age distribution of patients per the
Marsh classification (P > .05).

As for the Marsh classification, gliadin IgA positivity was
9% in grade 0, 33% in grades 1 and 2, 39%, 69%, and
78% in grades 3a, 3b, and 3c, respectively. Gliadin 1gG
positivity was 12% in stage 0, 35% in stages 1 and 2,
50%, 86%, and 89% in stages 3a, 3b, and 3c, respectively.
There was a statistically significant difference in the pres-
ence of gliadin IgA and IgG as for the Marsh classification
(lgA — %2 =50.54; P <.001; 1gG — %2 =72.08, P < .001)
(Table 2). According to Marsh classification, CD3 positiv-
ity was not detected in stage O but was 88% in stages
1 and 2, 96%, 93%, and 100% in stages 3a, 3b, and 3c,
respectively (2 =122.27, P <.001) (Table 2).

The sensitivity of the gliadin IgA serological test was
55.3%, the specificity was 90.7%, the positive predic-
tive value (PPV) was 87%, the negative predictive value
(NPV) was 64.2%, and the accuracy rate was 71.9% in the
determination of the histological amplification (Marsh
class 0 vs. Marsh class 1 and 3) when the level of com-
pliance and reliability in determining the Modified Marsh
classification of serological tests was examined. The glia-
din IgA serological test and the Modified Marsh classifica-
tion had a statistically significant agreement (x = 0.467;
P <.001) (Table 3). The gliadin IgG serological test has a
sensitivity of 65.6%, specificity of 88.2%, PPV of 85.5%,
NPV of 70.8%, and accuracy of 76.6% in predicting his-
tological staging (Marsh class 0 vs. Marsh classes 1 and 3).
The gliadin 1gG serological test and the Modified Marsh

Table 1. An Overview of Age, Serological, and Histopathological
Variables in Our Series (n = 493).

Variable Category n %
Age group <15 128 26.0
16-27 119 241
28-42 128 26.0
>43 118 23.9
Age group <18 169 34,3
>18 324 65,7
Antigen-antibody type
Gliadin-IgA (n = 160) Negative 106 66.3
Positive 54 33.7
Gliadin-IgG (n = 175) Negative 106 60.6
Positive 69 39.4
Endomysium-IgA (n = 238) Negative 150 63.0
Positive 88 37.0
Endomysium-IgG (n = 167) Negative 137 82.0
Positive 30 18.0
Tissue transglutaminase-IgA Negative 128 52.7
(n=243) Positive 15 473
Tissue transglutaminase-IgG Negative 77 83.7
(n=92) Positive 15 16.3
Lymphocyte-CD3 (%) <30 47 30.9
(n=152) >30 105 69.1
Marsh—.Obgrhuber Modified Marsh 0 337 68.4
Classification 1 36 73
2 8 1.6
3a 32 6.5
3b 49 9.9
3c 31 6.3

IQR, interquartile range; SD, standard deviation.

classification had a statistically significant agreement (x =
0.541; P <.001) (Table 3).

The endomysium IgA serological test has a sensitivity
of 67.8%, specificity of 91.9%, PPV of 88.6%, NPV of
75.3%, and an accuracy of 80.3% in detecting the his-
tological staging (Marsh class O vs. Marsh classes 1 and
3). The endomysium IgA serological test and the Modified
Marsh classification had a statistically significant agree-
ment (x = 0.591; P < .001) (Table 3). In detecting histo-
logical amplification (Marsh class 0 vs. Marsh classes 1 and
3), the endomysium IgG serological test had a sensitivity
of 35.1%, a specificity of 96.7%, a PPV of 90%, an NPV

683



Turk J Gastroenterol 2023; 34(7): 681-690 Kimiloglu et al. Celiac Disease and Autoimmune Diseases

Table 2. Age and Serological Test Results Per Marsh-Oberhuber Staging System

Modified Marsh Classification

0 1and 2 3a 3b 3c Significance
Variables n (%) n (%) n (%) n (%) n (%) K-W/y? P
Age, mean (SD) 30.14 (17.78) 30.59 29.72 27.06 26.87 (16.38) 3.0332 552
(15.58) (17.48) (19.95)

Age group 15.576° 21

<15 83 (24.6) 10 (22.7) 8(25.0) 17 (34.7) 10 (32.3)

16-27 91 (27.0) 8(18.2) 5 (15.6) 10 (20.4) 5(16.1)

28-42 75 (22.3) 16 (36.4) 11 (34.4) 15 (30.6) 11 (35.5)

>43 88 (26.1) 10 (22.7) 8 (25.0) 7(14.3) 5(16.1)
Age group 1.464 .833

<18 117 (34.7) 13 (29,5) 9(28,1) 19 (38,8) 11 (35,5)

>18 220 (65,3) 31(70,5) 23(71,9) 30(61,2) 20 (64,5)
Gliadin-IgA 50.540" <.001*
(n=160)

Negative 68 (90.7) 12 (66.7) 14 (60.9) 8(30.8) 4 (22.2)

Positive 7(9.3) 6 (33.3) 9 (39.1) 18 (69.2) 14 (77.8)
Gliadin-IgG 72.080° <.001*
(n=175)

Negative 75 (88.2) 13 (65.0) 12 (50.0) 4 (14.3) 2(11.1)

Positive 10 (11.8) 7 (35.0) 12 (50.0) 24 (85.7) 16 (88.9)
Endomysium-IgA 123.424" <.001*
(n=238)

Negative 113 (91.9) 21(77.8) 7 (25.9) 6 ((15.8) 3(13.0)

Positive 10 (8.1) 6 (22.2) 20 (74.1) 32(84.2) 20 (87.0)
Endomysium-IgG (n = 167) 37.485° <.001*

Negative 87 (96.7) 17 (85.0) 14 (66.7) 12 (52.2) 7 (53.8)

Positive 3(3.3) 3 (15.0) 7 (33.3) 11 (47.8) 6 (46.2)
Tissue transglutaminase-IgA 85.876" <.001*
(n=243)

Negative 100 (78.1) 14 (56.0) 8(28.6) 4(9.8) 2(9.5)

Positive 28 (21.9) 11 (44.0) 20 (71.4) 37(90.2) 19 (90.5)
Tissue transglutaminase-IgG 15.818* .003*
(n=92)

Negative 45 (95.7) 11 (91.7) 7 (70.0) 10 (62.5) 4 (57.1)

Positive 2(4.3) 1(8.3) 3(30.0) 6 (37.5) 3 (42.9)
Lymphocyte-CD3 (%) 122.265° <.001*
(n=152)

<30 40 (100.0) 4 (11.8) 1(4.0) 2(6.9) 0(0.0)

>30 0(0.0) 30 (88.2) 24 (96.0) 27 (93.1) 24 (100.0)

*P < .05. Those with value of P <.001 are made in bold and significant.
aK-W, Kruskal-Wallis H test; 42, chi-square test.
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Table 3. Conformity and Reliability of Serological Tests to the Modified Marsh Classification

Antigen—-Antibody Type Sensitivity Specificity PPV NPV Accuracy
Gliadin-IgA 1-3 0 Total 55.3% 90.7% 87% 64.2% 71.9%
Negative 38 68 106
Positive 47 7 54
Total 85 75 160
k= 0.467; P <.001*
Gliadin-1gG 1-3 0 Total 65.6% 88.2% 855%  70.8% 76.6%
Negative 31 75 106
Positive 59 10 69
Total 90 85 175
x=0.541; P <.001*
Endomysium-IgA 1-3 (1] Total 67.8% 91.9% 886%  75.3% 80.3%
Negative 37 113 150
Positive 78 10 88
Total 115 123 238
x=0.591; P<.001*
Endomysium-1gG 1-3 0 Total 35.1% 96.7% 90% 63.5% 68.3%
Negative 50 87 137
Positive 27 3 30
Total 77 90 167
x=0.300; P <.001*
Tissue transglutaminase-lgA  Marsh-1-3 ~ Marsh-0 Total 75.7% 78.1% 75.7% 78.1% 7%
Negative 28 100 128
Positive 87 28 115
Total 115 128 243
x=0.535; P <.001*
Tissue transglutaminase-IgG 1-3 0 Total 28.9% 95.7% 86.7% 58.4% 63%
Negative 32 45 77
Positive 13 2 15
Total 45 47 92
k= 0.243; P=.001*
Lymphocyte-CD3 (%) 1-3 0 Total 93.8% 100% 100% 85.1% 95.4%
<30 7 40 47
>30 105 0 105
Total 112 40 152

x=0.616; P <.001*

*P <.05.
x, Kappa test; NPV, negative predictive value; PPV, positive predictive value.

of 63.5%, and an accuracy of 68.3%. The endomysium  Tissue transglutaminase IgA serological test has a sensi-
lgG serological test and the Modified Marsh classification  tivity of 75.7%, specificity of 78.1%, PPV of 75.7%, NPV
had a statistically significant low degree of agreement (x  of 78.1%, and accuracy of 77% in identifying histologi-
=0.300; P < .001) (Table 3). cal amplification (Marsh class 0 vs. Marsh classes 1 and 3).
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The tissue transglutaminase IgA serological test and the
Modified Marsh classification displayed a statistically
significant agreement (x = 0.535; P < .001) (Table 3). In
detecting histological amplification (Marsh class O vs.
Marsh classes 1 and 3), the sensitivity of the tissue trans-
glutaminase IgG serological test was 28.9%, specificity
95.7%, PPV was 86.7%, NPV was 58.4%, and accuracy
was 63%. The tissue transglutaminase IgG serological
test and the Modified Marsh classification have a statisti-
cally significant low degree of agreement (x = 0.243; P =
.001) (Table 3). The sensitivity of lymphocyte CD3 high
positivity (30%) in determining the histological stag-
ing (Marsh class 0 vs. Marsh classes 1 and 3) was 93.8%,
the specificity was 100%, the PPV was 100%, the NPV
was 85.1%, and the accuracy rate was 95.4%. There was
a statistically significant agreement between CD3 high
positivity and the Modified Marsh categorization (x =
0.616; P <.001) (Table 3).

There was no statistically significant difference between
the ages of the patients and their CD3 levels (Table 4).
In serologically gliadin IgA- and IgG-positive patients, the
rate of CD3 >30% positivity was statistically substantially
greater than that in negative patients (P <.001) (Table 4).
In serological endomysium, IgA- and IgG-positive indi-
viduals, the rate of CD3 >30% positivity was statistically
substantially greater than in negative patients (for IgA, P
=.008; for IgG, P = .001) (Table 4). The rate of CD3 >30%
positivity was statistically substantially greater in tissue
transglutaminase IgA- and lgG-positive patients com-
pared to negative patients (P = .001 for IgA; P = .018 for
IgG) (Table 4). CD3 >30% positivity rate was 0% in stage
0, 88.2% in stages 1 and 2, and 96.2% in stage 3 patients.
As the stage increased in patients, CD3 >30% positivity
rate was found to increase statistically significantly (y? =
121.97, P <.001) (Table 4).

An overview of serological test results per the Marsh—
Oberhuber Staging System has been shown in Figures 1-6
demonstrating the structural alterations in villi, crypts,
and infiltration of lymphocytes at different stages of
Marsh classification.

DISCUSSION

Intraepithelial lymphocytes express the natural killer
Tlymphocyte receptors NKG2D and CD9/NKG2A during
the pathogenesis of CD, which detects products of the
stress-induced genes and Human Leukocyte Antigen
E (HLA-E) protein released from the epithelial cell sur-
face.? The upregulation of natural killer (NK) receptors

Table 4. CDS3 Levels Per Serological Test Results and Marsh-
Oberhuber Staging System

Lymphocyte-CD3

<30% >30% Significance
Variables n (%) n (%) Z/p P
Age, mean (SD) 27.38 (15.97) 28.06 (17.37) -0.1362 .892
(n=152)
Age group
(n=152)
<15 11 (27.5) 29 (72.5) 1.431° .698
16-27 14 (38.9) 22 (61.1)
28-42 14 (29.2) 34 (70.8)
>43 8(28.6) 20 (71.4)
Age group
<18 15 (30.0) 35 (70.0) 0.000° 1.000
>18 32 (31.4) 70 (68.6
Gliadin-1gA
(n=284)
Negative 21(43.8) 27 (56.3) -d <.001*
Positive 2 (5.6) 34 (94.4)
Gliadin-1gG
(n=091)
Negative 25 (55.6) 20 (44.4) -d <.001*
Positive 2(4.3) 44 (95.7)
Endomysium-IgA
(n=107)
Negative 30 (55.6) 24 (44.4) -d <.001*
Positive 4(7.5) 49 (92.5)
Endomysium-IgG
(n=80)
Negative 23 (37.7) 38 (62.3) -d .008*
Positive 1(5.3) 18 (94.7)
Tissue
transglutaminase-
IgA (n =108)
Negative 21 (50.0) 21(50.0) 10.792° .001*
Positive 12 (18.2) 54 (81.8)
Tissue
transglutaminase-
1gG (n =50)
Negative 19 (45.2) 23 (54.8) -d .018*
Positive 0(0.0) 8(100.0)
Modified Marsh
classification
(n=152)
0 40 (100.0) 0(0.0) 121.972> <.001*
1&2 4 (11.8) 30 (88.2)
3a, 3b, 3¢ 3(3.8) 75 (96.2)

*P <.05; %(Z), Mann-Whitney U Test; 2, chi-square tests; "Pearson
chi-square test; °Continuity correction, “Fisher's exact test.
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Figure 1. Villus and crypt structures are preserved, intraepithelial
lymphocytosis >30/100 enterocytes, Marsh class 1, hematoxylin
and eosin, 40x.

on epithelial cells is aided by cytotoxicity.? The creation
of a complete pathological CD lesion appears to need
both lamina propria (adaptive) and intraepithelial (innate)
immune responses, although it is unclear how these 2
processes interact.?

Gluten should be introduced to an infant between the
ages of 4 and 10 months, according to the European
Society of Pediatric Gastroenterology, Hepatology, and
Nutrition guidelines, and excessive doses of gluten should
be avoided in the first weeks after gluten introduction.?
Gluten exposure after 6 months of CD increases the risk,

Figure 2. Villus and crypt structures are preserved, intraepithelial
lymphocytosis >30/100 enterocytes, Marsh class 1, CD3
immunohistochemistry, 100x.

Figure 3. Mild degree atrophy of villi, intraepithelial lymphocytosis
>30/100 enterocytes, Marsh class 3A, hematoxylin and eosin, 40x.

according to a meta-analysis.? Celiac disease is becoming
more common around the world.®

Rare symptoms such as prolonged diarrhea, weight loss,
and growth retardation are typical with CD. Iron defi-
ciency, bloating, constipation, persistent fatigue, head-
ache, stomach discomfort, and osteoporosis are the most
prevalent nonclassical symptoms.5-8

Serological tests to show the existence of autoantibodies
when the patientis on aregular gluten-containing diet, fol-
lowed by gastroduodenoscopy and duodenal biopsies, are
the last methods for diagnosing CD.%'° Because of its high

Figure 4. Moderate degree atrophy of villi, crypt hyperplasia,
intraepithelial lymphocytosis >30/100 enterocytes, Marsh class 3B,
hematoxylin and eosin 40x.
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Figure 5. Severe degree atrophy of villi, crypt hyperplasia,
intraepithelial lymphocytosis >30/100 enterocytes, Marsh class 3B,
hematoxylin and eosin, 40x.

sensitivity and NPV, IgA-tTG (Tissue Transglutaminase)
antibody concentration should be determined as the initial
screening test. This antibody is less expensive than endo-
mysial antibodies (EMA). The IgAtTG test is more sensitive
for CD than the IgA-tTG and EMA tests taken separately.
If lgA-tTG is weakly positive, EMA levels should be tested
as well. Because false-negative results in patients with
IgA deficiency are possible, total IgA concentration should
be evaluated in conjunction with serology. IgG-tTG, 1gG-
EMA, and IgG-deamidegliadinpeptide can be measured in
patients with IgA deficiency.?

Increased intraepithelial lymphocytes, crypt hyperplasia,
and villous atrophy (Marsh type 3) in duodenal biopsy
specimens with positive celiac serology validate the

W Marsh-0 W Marsh-1&2 @ Marsh-3a & Marsh-3b @ Marsh-3c
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Figure 6. Graphic of serological test results per the Marsh—
Oberhuber Staging System.

diagnosis of CD in adults.?2 Despite following a GFD, over
20% of celiac patients may experience persistent or recur-
rent symptoms. Celiac disease with refractory symptoms
despite the presence of persistent or recurring malabsorp-
tion symptoms and villous atrophy may be linked to an
elevated risk of death and can lead to enteropathy-asso-
ciated T-cell lymphoma." T cells produce tissue damage
using interferon (IFN)-alpha, IFN-gamma, tumor necrosis
factor (TNF), interleukin (IL)-4, IL-5, and IL-21, some of
which have the ability to induce tissue damage.® Celiac
disease is linked to a variety of non-Hodgkin lympho-
mas, including enteropathy-associated T-cell lymphoma.
Adenocarcinoma of the esophagus, small intestine, colon,
liver, and pancreas was also found to be more common
in a population-based investigation.? Pathologies associ-
ated with CD include type 1 diabetes mellitus, selective
IgA deficiency, Down syndrome, Turner syndrome, auto-
immune thyroid and hepatic diseases, and dermatitis her-
petiformis.’? The extra gastrointestinal manifestations of
CD consist of irritability, fatigue, growth retardation, per-
sistent iron deficiency anemia, vitamin D deficiency, aph-
thous stomatitis, delayed puberty, and osteoporosis.'*'3

Although villous atrophy affects a small fraction of CD
patients, particular serology is negative at the time of
diagnosis, and they are classified as seronegative CD
patients."® These individuals should not be referred to
GFD unless they have been thoroughly evaluated for
other possible reasons. On the other hand, about 30% of
patients with villous atrophy who do not have a positive
serology have seronegative CD.2

When the serological test results used in the diagnosis of
CD were examined in our study, gliadin IgA and IgG posi-
tivities were found in 33.7% (n = 54/160) and 39.4% (n =
69/175); endomysium IgA and IgG positivities were found
in 37% (n = 88/238) and 18% (n = 30/167); tissue trans-
glutaminase IgA and IgG positivities were found in 47.3%
(n=115/243) and 16.3% (n = 15/92). The rate of patients
with a CD3 level of 30% and above in 152 patients who
were evaluated as CD3 level was 69.1%. A statistically
significant difference was noted between Marsh classifi-
cation groups as for the positivities for endomysium IgA
and IgG. Similarly, tissue transglutaminase IgA and IgG
levels differed significantly between different groups of
the Marsh classification system.

Celiac disease in adults is confirmed by duodenal biopsy
specimens with increased intraepithelial lymphocytes,
crypt hyperplasia, and villous atrophy (Marsh type 3), as
well as positive serology for CD.? Despite following a GFD,
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over 20% of celiac patients may experience persistent
or recurrent symptoms. Malabsorption and villous atro-
phy are persistent or recurrent symptoms of refractory
CD. This disorder is linked to a higher risk of death and
can lead to enteropathy-associated T-cell ymphoma.'® T
cells produce IFN-alpha, IFN-gamma, TNF, IL-4, IL-5, and
IL-21, which can induce tissue damage in some cases.®
Coeliac disease is linked to a variety of non-Hodgkin
lymphomas, including enteropathy-associated T-cell
lymphoma. Adenocarcinoma of the esophagus, small
intestine, colon, liver, and pancreas was also found to be
more common in a population-based investigation.?

Coeliac disease and type 1 diabetes mellitus are 2 auto-
immune diseases that share common genetic and immu-
nological findings.®'*"* Mild and asymptomatic forms of
CD are often observed in children with type 1 diabetes
mellitus. Systematic screening of children with type 1 dia-
betes mellitus for CD may increase the diagnostic yield,
but this approach must be performed in a controlled
manner. Further prospective, multicentric trials are war-
ranted to screen children with type 1 diabetes mellitus
who are asymptomatic for CD. The role of serology in CD
is increasing rapidly and a number of novel pharmacologi-
cal treatments are under development.*

Type 1 diabetes is most common in early adolescence,
although CD can occur at any age. Furthermore, females
are twice more likely to be affected by CD compared to
males. Males are more likely than girls to develop type 1
diabetes, especially in high-risk countries.® High concor-
dance in the development of type 1 diabetes (about 42%)
and CD (approximately 75%-90%) in monozygotic twins
is the most important evidence demonstrating the role of
genes in the etiology of diabetes mellitus and CD.* The
diagnosis of CD in children can be established without
biopsy using high levels of tissue transglutaminase auto-
antibodies, endomysial autoantibodies, and CD-type HLA
genotypes.*'®

As a consequence of the diagnostic efficacy of the anti-
bodies and their compatibility with the biopsy results,
The European Society for Paediatric Gastroenterology
Hepatology and Nutrition (ESPGHAN) does not rec-
ommend the routine use of biopsy for CD in children
in 2022.'877 ESPGHAN guidelines in 2012 recommend
TG-IgA testing, which is highly sensitive and specific,
and less costly than EMA IgA antibody test as an initial
screening test for suspected CD, and total IgA to rule
out selective IgA deficiency. For children under 2 years of
age, analysis of the deamidated gliadin peptide (DGP) IgA

test is recommended. If IgA deficiency is present, tTG-
IgG test or EMA-IgG test or DGP-IgG test should also be
performed.'®

If serological tests are negative for tTG-IgA and the total
IgA level is normal, CD is unlikely. For individuals with low
serum IgA levels (total serum IgA <0.2 g/L), the results of
lgG class CD-specific antibody tests are evaluated. The
reasons leading to a false-negative tTG result should also
be considered. These factors involve low gluten intake,
protein-losing enteropathy, use of immunosuppressive
drugs, and patients under 2 years of age. If tTG is found
positive (less than 10 times the upper limit of normal level),
gastroduodenoscopy and multiple biopsies of the small
intestine should be performed to confirm the diagnosis.”®

If the tTG is greater than 10 times the upper limit of the
normal level in a symptomatic patient, it should be dis-
cussed with parents to make a diagnosis of CD without
biopsy. If parents agree, EMA test and HLA-DQ2/DQ8
analysis are performed. An EMA test is done from a sec-
ond blood sample to rule out a false positive tTG test. If
EMA and HLA-DQ2 or HLA-DQ8 are positive, the diagno-
sis of CD is made without biopsy.'®

The 2020 ESPGHAN guidelines report that the combina-
tion of tTG-IgA testing and total IgA testing is more accu-
rate than any other test combination as the initial test for
suspected CD, regardless of age. If the total IgA level is
found to be low, tTG-1gG test or EMA-IgG test or DGP-
IgG test should be performed.'®

Approximately 2%-3% of CD patients have negative
IgA-based serological tests due to IgA deficiency.?° In our
study, selective IgA deficiency was found in 5 patients
under the age of 18 and in 10 patients aged >18 years.
This data is also compatible with relevant literature.?°

Anti-gliadin antibodies are not recommended for diagno-
sis due to their low sensitivity and specificity. However,
the diagnostic value of second-generation antigliadin
antibodies is higher than first-generation tests with 94%
sensitivity and 97% specificity.?'??2 Anti-gliadin antibod-
ies may also be elevated in nonceliac gluten sensitivity.
It has also been observed to be high in nonceliac gluten
sensitivity and autoimmune diseases. In our study, it was
requested because the gastrointestinal complaints of the
patients were at the forefront.2

The main limitations of the present study include retro-
spective design, data restricted to the experience of a
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single-center, and possible confounding factors such as
ethnicity and socioenvironmental factors. Thus, extrap-
olation of our data to larger populations must be made
cautiously.

CONCLUSION

The development of technologies for detecting and
monitoring gluten in foods for end-stage gluten expo-
sure may broaden future clinical studies and may have a
significant impact on patient’s everyday activities. Other
environmental factors, such as cesarean section ratios,
iron supplementation during pregnancy, newborn feeding
practice, infant and early childhood nutritional practice,
and microbial diseases in patients with CD and autoim-
mune diseases should be investigated in future studies.
There is a requirement for greater awareness and imple-
mentation of further trials on this topic. By increas-
ing awareness, early diagnosis, and diet, symptoms and
harmful effects of CD may be attenuated.

Ethics Committee Approval: The approval of the University of
Health Sciences Turkey Gaziosmanpasa Training and Research
Hospital Ethics Committee had been obtained before the study
(21/10/2020/183).

Informed Consent: Each clinician obtained informed consent from
the patients.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept — E.K; Design — E.K,; Materials - EK,,
AK, MK, EK, DK, Data Collection and/or Processing — E.K,, AK,
MK, EK, DK, Analysis and/or Interpretation — EK, Literature
Review — E.K,, A K, Writing — E.K.

Declaration of Interests: The authors have no conflict of interest to
declare.

Funding: This study received no funding.

REFERENCES

1. Glissen Brown JR, Singh P. Coeliac disease. Paediatr Int Child
Health. 2019;39(1):23-31. [CrossRef]

2. Lebwohl B, Sanders DS, Green PHR. Coeliac disease. Lancet.
2018;391(10115):70-81. [CrossRef]

3. Schiepatti A, Sanders DS, Biagi F. Seronegative coeliac disease:
clearing the diagnostic dilemma. Curr Opin Gastroenterol.
2018;34(3):154-158. [CrossRef]

4. Kurppa K, Laitinen A, Agardh D. Coeliac disease in children with
type 1 diabetes. Lancet Child Adolesc Health. 2018;2(2):133-143.
[CrossRef]

5. Gasbarrini GB, Mangiola F, Gerardi V, laniro G, Corazza GR,
Gasbarrini A. Coeliac disease: an old or a new disease? History of a
pathology. Intern Emerg Med. 2014,9(3):249-256. [CrossRef]

6. Hujoel IA, Reilly NR, Rubio-Tapia A. Coeliac disease: clinical fea-
tures and diagnosis. Gastroenterol Clin North Am. 2019;48(1):19-37.
[CrossRef]

7. Lurz E, Scheidegger U, Spalinger J, Schoni M, Schibli S. Clinical
presentation of celiac disease and the diagnostic accuracy of
serologic markers in children. Eur J Pediatr. 2009;168(7):839-845.
[CrossRef]

8. Di Biase AR, Marasco G, Ravaioli F, et al. Clinical presentation of
celiac disease and diagnosis accuracy in a single-center European
pediatric cohort over 10years. Nutrients. 2021;13(11):4131.[CrossRef]
9. Lundin KE, Wijmenga C. Coeliac disease and autoimmune dis-
ease-genetic overlap and screening. Nat Rev Gastroenterol Hepatol.
2015;12(9):507-515. [CrossRef]

10. Villanacci V, Vanoli A, Leoncini G, et al. Celiac disease: histology-
differential diagnosis-complications. A practical approach. Patho-
logica. 2020;112(3):186-196. [CrossRef]

11. Al-Toma A, Volta U, Auricchio R, et al. European Society for the
Study of Coeliac Disease (ESsCD) guideline for coeliac disease and
other gluten-related disorders. U Eur Gastroenterol J. 2019;7(5):
5883-613. [CrossRef]

12. Thomas PC, Tighe MP, Beattie RM. Coeliac disease in children.
BMJ. 2018;363:k3932. [CrossRef]

13. Leffler DA, Green PH, Fasano A. Extraintestinal manifestations of
coeliac disease. Nat Rev Gastroenterol Hepatol. 2015;12(10):561-
571. [CrossRef]

14. Parzanese |, Qehajaj D, Patrinicola F, et al. Coeliac disease: from
pathophysiology to treatment. World J Gastrointest Pathophysiol.
2017;8(2):27-38. [CrossRef]

15. Vaquero L, Rodriguez-Martin L, Ledn F, Jorquera F, Vivas S. New
coeliac disease treatments and their complications [English, Span-
ish]. Gastroenterol Hepatol. 2018;41(3):191-204. [CrossRef]

16. Broekaert |, Tzivinikos C, Narula P, et al. European Society for
Paediatric Gastroenterology, Hepatology and Nutrition position
paper on training in paediatric endoscopy. J Pediatr Gastroenterol
Nutr. 2020;70(1):127-140. [CrossRef]

17. Sahin Y. Coeliac disease in children: a review of the literature.
World J Clin Pediatr. 2021;10(4):53-71. [CrossRef]

18. Husby S, Koletzko S, Korponay-Szabd IR, et al. European Society
for Pediatric Gastroenterology, Hepatology, and Nutrition guidelines
for the diagnosis of coeliac disease. J Pediatr Gastroenterol Nutr.
2012;54(4):1836-160; Erratum in: J Pediatr Gastroenterol Nutr.
2012;54(4):572-573. [CrossRef]

19. Husby S, Koletzko S, Korponay-Szabd |, et al. European society
paediatric gastroenterology, hepatology and nutrition guidelines for
diagnosing coeliac disease 2020. J Pediatr Gastroenterol Nutr.
2020;70(1):141-156. [CrossRef]

20. Hill ID, Dirks MH, Liptak GS, et al. 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):1-19.
[CrossRef]

21. Prince HE. Evaluation of the INOVA diagnostics enzyme-linked
immunosorbent assay kits for measuring serum immunoglobulin G
(IgG) and IgA to deamidated gliadin peptides. Clin Vaccine Immunol.
2006;13(1):150-151. [CrossRef]

22. Sugai E, Vdzquez H, Nachman F, et al. Accuracy of testing for
antibodies to synthetic gliadin-related peptides in coeliac disease.
Clin Gastroenterol Hepatol. 2006;4(9):1112-1117. [CrossRef]

23. Infantino M, Meacci F, Grossi V, Macchia D, Manfredi M. Anti-
gliadin antibodies in non-coeliac gluten sensitivity. Minerva Gastro-
enterol Dietol. 2017;63(1):1-4. [CrossRef]

690


https://doi.org/10.1080/20469047.2018.1504431
https://doi.org/10.1016/S0140-6736(17)31796-8
https://doi.org/10.1097/MOG.0000000000000436
https://doi.org/10.1016/S2352-4642(17)30172-4
https://doi.org/10.1007/s11739-013-1044-5
https://doi.org/10.1016/j.gtc.2018.09.001
https://doi.org/10.1007/s00431-008-0845-4
https://doi.org/10.3390/nu13114131
https://doi.org/10.1038/nrgastro.2015.136
https://doi.org/10.32074/1591-951X-157
https://doi.org/10.1177/2050640619844125
https://doi.org/10.1136/bmj.k3932
https://doi.org/10.1038/nrgastro.2015.131
https://doi.org/10.4291/wjgp.v8.i2.27
https://doi.org/10.1016/j.gastrohep.2017.12.002
https://doi.org/10.1097/MPG.0000000000002496
https://doi.org/10.5409/wjcp.v10.i4.53
https://doi.org/10.1097/01.mpg.0000413582.61110.4a
https://doi.org/10.1097/MPG.0000000000002497
https://doi.org/10.1097/00005176-200501000-00001
https://doi.org/10.1128/CVI.13.1.150-151.2006
https://doi.org/10.1016/j.cgh.2006.05.004
https://doi.org/10.23736/S1121-421X.16.02351-5

