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Summary

Introduction. The group of gluten-dependent diseases currently comprises 3 pathological conditions: celiac disease,
non-celiac gluten intolerance and wheat allergy. Celiac disease is a chronic, immune-inflammatory disease that occurs in
genetically predisposed individuals in response to exposure to the main cereal protein - gluten. It is characterised by damage
to the small intestinal mucosa, leading to its atrophy with corresponding intestinal and extraintestinal clinical manifestations.
The treatment is a lifelong gluten-free diet. Gluten intolerance is a condition characterised by the onset of irritable bowel
syndrome-like symptoms within hours or days of eating gluten-containing foods. These symptoms disappear quickly when the
consumption of gluten-containing products is stopped. The causes of gluten intolerance are amylase inhibitors, trypsin and
fructans (FODMAPS), which are present in wheat and other gluten-containing and gluten-free foods. New recommendations
from the European Society of Paediatrics, Gastroenterology, Hepatology and Nutrition (ESPGHAN) for the diagnosis of
celiac disease in children were published in 2020. The diagnosis of gluten intolerance requires the exclusion of celiac disease
and wheat allergy.

The aim of the study was to determine the characteristics of the clinical course of celiac disease and gluten intolerance
(analysis of intestinal and extraintestinal symptoms), serological and morphological features for differential diagnosis and
management.

Material and methods. Thirty children aged 9 months to 11 years were included in the study for the period 2016-2023.
Distribution by gender: 13 (43.3%) boys and 17 (56.6%) girls, p=0.1391. Patients were divided into two groups according
to the diagnosis of celiac disease and gluten intolerance. The study included a detailed medical history, assessment of the
child's examination and physical development. Determination of titer of IgA antibodies, IgA to tissue transglutaminase (tTG-
1gA), endomysial IgA (EMA-IgA), gliadin I1gG, wheat IgE antibodies, endoscopy and morphological examination of duodenal
mucosal biopsies. Descriptive analysis and comparison of two proportions were used. Non-parametric methods were used
to test hypotheses. Logistic regression analysis using the relative risk index (RR) and its 95% confidence interval (CI).
Differences in parameters were considered statistically significant when p<0.035.

The study was approved by the Commission on Biomedical Ethics for Compliance with Moral and Legal Rules of Medical-
Scientific Research of the Kharkiv National Medical University. It was confirmed that the research does not contradict the
basic bioethical norms and complies with the main provisions of the Good Clinical Practice (1996), the Convention of
the Council of Europe on Human Rights and Biomedicine (04.04.1997), the Declaration of Helsinki of the World Medical
Association on the ethical principles of research involving human subjects (1964-2008), and the Order of the Ministry of
Health of Ukraine No. 690 (23.09.2009) with amendments according to the Order of the Ministry of Health of Ukraine No.
523 (12.07.2012). Both parents of the patients were informed about the purpose and procedures of the research and signed
the informed consent for their children's participation in this study.

Statistical analysis was performed using Statistica 7.0 StatSoft Inc.1984-2004, (serial number 12255555555, USA) and
MedCalc version 14.8-© 1993-2014 MedCalc Software bvba (Acacialaan 22 B-8400 Ostend, Belgium). The procedures, logic
and interpretation of the statistical parameters obtained in the mathematical and statistical analysis were based on generally
accepted rules of medical and biological statistics. Descriptive analysis and comparison of two proportions were used. Non-
parametric methods were used to test hypotheses: Logistic regression analysis using the relative risk index (RR) and its 95%
confidence interval (CI). Differences in parameters were considered statistically significant if p<0.05. Patients in the study
were divided into two groups according to the diagnosis of celiac disease and gluten intolerance.

The presented article is a fragment of the scientific research of the Department of Paediatrics No.l and Neonatology of
the Kharkiv National Medical University: topic "Medical and social adaptation aspects of children with somatic pathology
in modern conditions"; state registration No.0120U102471.

Results. 66.6% of children from the general cohort were diagnosed with celiac disease and 33.3% of children with gluten
intolerance, p=0.0053. The mean age of the children with celiac disease was 8.4£1.0 years. Gender distribution of children
with celiac disease - 50.0% boys, 50.0% girls, p=1.0000. The mean age of the children with gluten intolerance was 9.1+1.0
vears. The gender distribution of children with gluten intolerance was 70.0% boys and 30.0% girls, p=0.0001. In 65.0%
of children with celiac disease, the diagnosis was confirmed at an earlier stage than in children with gluten intolerance,
p=0.0350. A family history of autoimmune pathology was found in 40% of children with celiac disease. All patients with
celiac disease were seropositive for serological biomarkers. 1gA to tissue transglutaminase tTG-1gA was detected in 95.0%
of children with celiac disease (RR=20.4; 95% CI 1.4-307.2; p=0.0292).

Diarrhoea and abdominal pain were found in 18/30 children from the general cohort (RR=0.8; 95% CI 0.4-1.4,; p=0.5050),
loss of appetite - in 17/30 children (RR=0.7; 95% CI 0.4-1.3; p=0. 2695), 15/30 children had constipation and poor weight
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gain (RR=0.7; 95% CI1 0.3-1.5; p=0.4209), 14/30 children had delayed physical development and weakness (RR=0.9; 95% CI
0.4-1.9; p=0.7929). One third of the children had hyperactivity and attention deficit syndrome, sleep disturbances. All children
with celiac disease had various stages of small intestinal mucosal atrophy according to the Marsh-Oberhuber classification.
No atrophic changes in the small intestinal mucosa were found in children with gluten intolerance (normal structure of villi
and crypts), but infiltrative changes were found in 60% of these patients (increase in intraepithelial lymphocytes).

Conclusion. Comparative analysis showed no significant differences in the clinical presentation of celiac disease and
gluten intolerance. Autoimmune pathology was not found in the family history of children with celiac disease, whereas it
was found in 40% of patients with celiac disease. The diagnosis of gluten intolerance is made in case of exclusion of family
history of autoimmune nosology, absence of autoantibodies to tissue tranglutaminase and deaminated gliadin peptides,
endomysial autoantibodies, which should be determined on a gluten-containing diet, and absence of specific IgE to wheat. All
children with celiac disease had various stages of atrophy of the small intestinal mucosa according to the Marsh-Oberhuber
classification, whereas no atrophic changes were found in children with gluten intolerance, but 60% of patients with gluten
intolerance had infiltrative changes in the small intestinal mucosa.

Keywords: Celiac Disease; Gluten Intolerance; Gluten-free Diet; Children.

Introduction

Despite significant advances in medical science
in the diagnosis and treatment of gastrointestinal
diseases, the improvement of diagnostic algorithms
for diseases of the small intestine is an issue of
current interest. The diagnosis of celiac disease is
not without its difficulties. Celiac disease remains
one of the most difficult to diagnose, but the
differential diagnosis between celiac disease and
gluten intolerance is even more challenging.

The group of gluten-dependent diseases includes
3 pathological conditions:

1). Celiac disease (gluten enteropathy, nontropical
sprue, Gi-Herter-Heibner disease, etc.) is a genetically
determined autoimmune disease with predominant
damage to the small intestine associated with gluten
consumption. Celiac disease is characterised by a
reversible atrophic enteropathy and the development
of gluten-dependent clinical symptoms.

2). Gluten intolerance is a diagnosis of exclusion
in patients with a negative reaction of the body to
the consumption of gluten-containing products in the
absence of pathological signs characteristic of celiac
disease. Symptoms disappear after the introduction
of a gluten-free diet and reappear when the patient
resumes gluten consumption.

3). Wheat allergy: This disease develops as a type
of IgE-mediated allergic reaction in response to the
ingestion of gluten-containing products.

Celiac disease occurs in 0.5-1% of the population
in most countries [1]. According to the public
organization "Ukrainian Celiac Association", the
number of patients with celiac disease in Ukraine is
about 2,000 and it is increasing every year.

Therisk ofdeveloping celiac disease is significantly
increased in first- and second-degree relatives of
patients with celiac disease, type | diabetes, selective
IgA deficiency, autoimmune thyroiditis, Turner
syndrome, Williams syndrome [2].

Celiac disease often remains undiagnosed due to
clinical polymorphism and non-specific symptoms
that appear between 6 and 24 months after the
introduction of gluten-containing foods into the
diet [3]. There may be a latency period between
gluten ingestion and clinical manifestation. The
main gastrointestinal symptoms of celiac disease
are chronic diarrhoea, anorexia, abdominal pain and
bloating, weight loss; some children may vomit.
Symptoms are usually different in infants and older
children. All of the gastrointestinal symptoms listed
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are common in children under the age of three, while
abdominal pain is typical in older children. Celiac
disease may be associated with diarrhoea (stools
are often large and foul-smelling) or constipation.
Common extraintestinal manifestations include
delayed linear growth and puberty, chronic anaemia,
osteopenia, osteoporosis, dental enamel defects,
irritability, chronic fatigue, neuropathy, arthritis,
arthralgia, amenorrhoea, elevated liver enzymes,
increased risk of malignant neoplasms. Depending
on the clinical phenotype, there are typical, atypical,
subclinical, symptomatic and asymptomatic celiac
diseases. Different manifestations and clinical
polymorphisms complicate the differential diagnosis
among gluten-dependent diseases. Therefore, the
diagnosis of celiac disease is based on a complex of
clinical, serological and anamnestic data.

The first stage - determination of total
immunoglobulin IgA levels and IgA to tissue
transglutaminase (tTG-IgA) on a gluten-containing
diet.

Children with tTG-IgA titres less than 10 times
the upper limit of normal should have a biopsy to
confirm the diagnosis. If the tTG-IgA titer is more
than 10 times the reference value, the diagnosis of
celiac disease can be confirmed without biopsy if
endomysial antibodies (EMA-IgA) are present in the
second blood serum sample. In children with low
levels of total IgA (<0.2 g/l in children older than
3 years), 1gG to deaminated gliadin peptide (DGP),
EMA or tTG should be determined. In children with
low total IgA, the tTG-IgA test is invalid. In this
case, IgG antibodies to tTG (tTG-IgG) and DGP-IgG
should be determined [3]. If either or both of these
IgG-based tests are elevated, the patient should be
evaluated with an intestinal biopsy. Human leukocyte
antigen (HLA) genetic testing is not mandatory in
the case of a serologically confirmed diagnosis [4-7].

Endoscopy with biopsy of the small bowel mucosa is
a separate diagnostic step. More than 4 biopsies should
be taken from the distal part of the duodenum and more
than 1 from its bulb. The modified Marsh classification
is used to assess damage to the small intestinal villi in
gluten-dependent cases. Children with very high tTG-
IgA levels, positive anti-endomysial antibodies (EMA)
and typical symptoms do not require biopsy. Intestinal
biopsy is useful in the differential diagnosis of other
gastrointestinal diseases [8, 9].

The aim of celiac disease therapy is to restore
bowel function, normalise body weight and correct
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deficiencies in essential nutrients [10, 11].

The pathogenetic treatment is a gluten-free diet
to avoid the offending factor. It is necessary to
follow a gluten-free diet for life. This leads to the
disappearance of symptoms and normalisation of
bowel activity.

Gluten is found in the following products: bread
and all products made from wheat, rye, barley and
oat flour, pasta, semolina. In small concentrations,
gluten can be found in sausages and hot dogs,
tinned meat and fish, mayonnaise and ketchup,
various sauces, instant coffee and cocoa powder,
chocolate, ice cream, soy products, instant soups,
bouillon cubes, etc. Patients with newly diagnosed
celiac disease should be screened for iron deficiency
anaemia and vitamin D deficiency. As the gluten-
free diet is associated with vitamin and trace element
deficiencies, multivitamins are recommended.

While the patient is on a gluten-free diet, the
specific serological test (tTG-IgA) should be repeated
approximately every six months; if it becomes
normal - annually. A decrease in the antibody titer
indicates compliance with the diet and confirms the
diagnosis of celiac disease [8].

A gluten-free diet should not be started before
serological testing for celiac disease, as these tests
can be false negative. In children with an inconclusive
diagnosis, reintroduction of gluten is prescribed after
a gluten-free diet. In patients on a gluten-free diet with
persistent symptoms and histological abnormalities
or increased titres of serum antibodies, it is necessary
to exclude secondary lactose intolerance, irritable
bowel syndrome, bacterial overgrowth in the small
intestine, diseases associated with atrophy of the
villi of the small intestine. Refractory celiac disease
is very rare in children.

Gluten intolerance is the most common gluten-
related syndrome, with a prevalence of 0.5% to
13% in the general population [12,13]. Diagnosis is
made by excluding other gluten-related conditions
such as celiac disease and wheat allergy in children
with persistent intestinal/extraintestinal symptoms
associated with gluten consumption. Gluten
intolerance is not associated with autoimmune lesions
of the small intestine, thyroid, pancreas, liver, etc.
To confirm this diagnosis, the child is prescribed
a gluten-free diet for at least 4 weeks, after which
gluten is reintroduced. The rapid disappearance
of symptoms on a gluten-free diet and their rapid
reappearance on reintroduction of gluten confirms
gluten intolerance.

The aim is to determine features of the
course, serological and morphological features for
differential diagnosis and management of celiac
disease and gluten intolerance.

Material and methods

Our study included 30 children who were admitted
between 2016 and 2023. Their age ranged from 9
months to 11 years. Gender distribution: 13 (43.3%)
boys and 17 (56.6%) girls, p=0.1391.

The study included a detailed review of medical
history, family history and analysis of medical
records, evaluation of the child's examination,
anthropometric measurements. Determination of total

titer of IgA antibodies, tTG-IgA, EMA-IgA, gliadin-
IgG. Allergy to wheat was excluded by evaluation of
IgE antibodies to wheat. Endoscopy and biopsy were
performed in children with tTG-IgA titres less than
10 times the upper limit of normal.

The study was approved by the Commission
on Biomedical Ethics for Compliance with Moral
and Legal Rules of Medical-Scientific Research of
the Kharkiv National Medical University. It was
confirmed that the research does not contradict
the basic bioethical norms and complies with the
main provisions of the Good Clinical Practice
(1996), the Convention of the Council of Europe
on Human Rights and Biomedicine (04.04.1997),
the Declaration of Helsinki of the World Medical
Association on the ethical principles of research
involving human subjects (1964-2008), and the
Order of the Ministry of Health of Ukraine No.
690 (23.09.2009) with amendments according to
the Order of the Ministry of Health of Ukraine No.
523 (12.07.2012). Both parents of the patients were
informed about the purpose and procedures of the
research and signed the informed consent for their
children's participation in this study.

Statistical analysis was performed using
Statistica 7.0 StatSoft Inc.1984-2004, (serial number
12255555555, USA) and MedCalc version 14.8-©
1993-2014 MedCalc Software bvba (Acacialaan 22
B-8400 Ostend, Belgium). The procedures, logic and
interpretation of the statistical parameters obtained in
the mathematical and statistical analysis were based
on generally accepted rules of medical and biological
statistics. Descriptive analysis and comparison of
two proportions were used. Non-parametric methods
were used to test hypotheses: Logistic regression
analysis using the relative risk index (RR) and
its 95% confidence interval (CI). Differences in
parameters were considered statistically significant
if p<0.05. Patients in the study were divided into two
groups according to the diagnosis of celiac disease
and gluten intolerance.

The presented article is a fragment of the scientific
research of the Department of Paediatrics No.l
and Neonatology of the Kharkiv National Medical
University: topic "Medical and social adaptation
aspects of children with somatic pathology in modern
conditions"; state registration No.0120U102471.

Results

Demographic, clinical and laboratory
characteristics of the children are shown in Table
1. In the general cohort, 20 (66.6%) children were
diagnosed with celiac disease and 10 (33.3%) children
had gluten intolerance, p=0.0053. The mean age of
the children with celiac disecase was 8.4+1.0 years.
Gender distribution among children with celiac
disease - 10 (50.0%) boys, 10 (50.0%) girls, p=1.0000.
The mean age of the children with gluten intolerance
was 9.1£1.0 years. The gender distribution among the
children with gluten intolerance was 7 (70.0%) boys
and 3 (30.0%) girls, p=0.0001.

In 13 (65.0%) children with celiac disease, the
diagnosis was confirmed at an earlier stage than in
children with gluten intolerance, p=0.0350.

All patients with celiac disease were seropositive
for serological biomarkers. In 19 (95.0%) children with
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celiac disease, IgA to tissue transglutaminase tTG-IgA
was detected (RR=20.4; 95% CI 1.4-307.2; p=0.0292).
In 3 (30.0%) children with gluten intolerance, the level
of IgG anti-gliadin antibodies was elevated (RR=1.0;
95% C10.3-3.2; p=1.0000), but IgA antibodies to tissue
transglutaminase and endomysium were not detected

in any of the children. Autoimmune pathology in the
family history was found in 8 children with celiac
disease, confirming an autoimmune mechanism in its
development [14]. Antibodies to wheat were measured
in 15 children from the general group: all results were
negative. Allergy to wheat was therefore excluded.

Table 1

Demographic, clinical and laboratory data of children with coeliac disease and gluten intolerance, abs., (%)

Children
Children with celiac with gluten
Data disease, intolerance, ¢]
n=20 n=10
1-4 years 12 (60,0) 7 (70,0) 0,2181
4-7 years 6 (30,0) 2 (20,0) 0,2211
7-11 years 2 (10,0) 1(10,0) 0,5000
Girls 10 (50,0) 3 (30,0) 0,1487
Boys 10 (50,0) 7 (70,0) 0,1487
Autoimmune pathology in the family history 8 (40,0) 0 (2,9) 0,0160
Positive Ig A to tTG 19 (95,0) 0 (2,9) 0,0001
Positive Ig G to gliadin 6 (30,0) 3 (30,0) 0,5000
Normal level of total Ig A 20 (100,0) 10 (100,0) 0,5000
Positive antibodies to endomysium (EMA-IgA) 6 (30,0) 0 (2,9) 0,1231
Negative antibodies to endomysium (EMA-IgA) 14 (70,0) 10 (100,0) 0,0350
Deficiency of 25-OH-D3 8 (40,0) 3 (30,0) 0,1367
Deficiency anaemia 12 (60,0) 4 (40,0) 0,0450
Constipation 8 (40,0) 3 (30,0) 0,1367
Diarrhoea 12 (60,0) 7 (70,0) 0,1419
Abdominal pain 9 (45,0) 4 (40,0) 0,3801
Abdominal bloating 13 (65,0) 6 (60,0) 0,2181
Loss of appetite 10 (50,0) 5 (50,0) 0,5000
Weakness 8 (40,0) 4 (40,0) 0,5000
Delay in physical development 9 (45,0) 5 (50,0) 0,2192
Sleep disturbances 5 (25,0) 3 (30,0) 0,2797
Psychomotor and speech development retardation 8 (40,0) 5 (50,0) 0,1487
Attention deficit hyperactivity disorder 6 (30,0) 3 (30,0) 0,5000

No significant differences were found in the
comparative analysis of intestinal and extraintestinal
manifestations in children with celiac disease
and gluten intolerance (Figure 1). Diarrhoea and
abdominal pain were found in 18/30 children of the
general cohort (RR=0.8; 95% CI 0.4-1.4; p=0.5050),
loss of appetite in 17/30 children (RR=0.7; 95% CI
0.4-1.3; p=0. 2695), 15/30 children had constipation
and poor weight gain (RR=0.7; 95% CI 0.3-1.5;
p=0.4209), 14/30 children had delayed physical
development and weakness (RR=0.9; 95% CI1 0.4-1.9;
p=0.7929). One third of the children had attention
deficit hyperactivity disorder and sleep disturbances.

Associated pathologies of children with celiac
disease and gluten intolerance are the following: iron
deficiency anaemia in 11/30 children (RR=1.3; 95%
CI 0.4-3.9; p=0.6044), protein-energy deficiency in
9/30 children (RR=0.6; 95% CI 0.2-1.8; p=0.3908),
irritable bowel syndrome - 8/30 children (RR=0.8;95%
CI 0.2-2. 8; p=0.7684), subclinical hypothyroidism -
3/30 children (RR=3.6; 95% CI 0.2-64.8; p=0.3752),
chronic gastroduodenitis - 2/30 children (RR=2.6;
95% CI 0.1-49.9; p=0. 5220), chronic pancreatitis -
1/30 children (RR=1.6; 95% CI 0.1-35.4; p=0.7762),
autism spectrum disorders - 1/30 children (RR=0.2;
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95% CI1 0.1-3.9; p=0.2724), (Fig. 2).

Morphological analysis of biopsies of the small
intestinal mucosa was performed in 15 (50%)
children with celiac disease and in 6 (60%) with
gluten intolerance. All children with celiac disease
had different stages of mucosal atrophy according
to the Marsh-Oberhuber classification. No atrophic
changes in the small intestinal mucosa were found
in children with gluten intolerance (normal structure
of villi and crypts), but infiltrative changes were
found in 6 (60%) children (increase of intraepithelial
lymphocytes).

We present our clinical cases for illustration.

Clinical case No.1

A 9-month-old girl was admitted to the pediatric
gastroenterology department. The girl's mother
complains of her daughter's lack of weight gain for 2
months, loose stools up to 5-6 times a day, vomiting
after meals 1-2 times a week, tearfulness, sleep
disturbances.

Medical history. Stool is liquid, abundant up to
5-6 times a day, observed from the 6th month of
life, after the introduction of complementary foods.
Complaints of periodic vomiting, loss of appetite,
flatulence, present since 7 months. Faecal analysis
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for intestinal group microbes is repeatedly negative.

She was born in the third pregnancy without
complications; third delivery by caesarean section
with Apgar score 8/9, birth weight 4000 g, height 55
cm. The girl was breastfed for up to 1 month, then
weaned on a special formula. Due to the low income
of the family, the baby was also fed with semolina
and oatmeal porridge. The mother periodically
offered the child bread and biscuits. Development is
delayed: does not sit or stand. Babbles - on time.

Allergy anamnesis: diaper dermatitis at age of 3
months.

Family anamnesis: child's mother periodically
complains of abdominal pain and loose stool.

The child's general condition is moderate.
Delayed physical development. The child's weight
on admission was 6,600 g, height 72 cm. Deficit in
body weight - 25.5%. Muscular hypotonia of limbs
and anterior abdominal wall, protruding forehead
and parietal humps. Skin was pale, clear, dry. The
subcutaneous fat layer is thin on the abdomen, trunk
and limbs. Abdomen is soft, moderately distended,
painless, liver is palpable +2.5 cm below the costal
arch. Stool is type 7 on the Bristol chart.

The differential diagnosis included celiac disease,
gluten intolerance and wheat allergy. Examinations:

- CBC: iron deficiency anaemia.

- Urinalysis, stool test, urine amylase test —
normal findings.

- D(25(0OH)) — 15 ng/ml (reference value — 30-70
ng/ml).

- IgA in blood serum - 0.4 g/l. (reference value —
0.02-0.83 g/1).

- IgG autoantibodies to gliadin 35.2 TU/ml (up to
1 year up to 3 IU/ml).

- IgA autoantibodies to tTG less than 1 1U/ml

70%
60%
50%
40%
30%
20%
10%

0%

Diarrhoea

Constipation EEGEG——_jm
Abdominal pain FEERRRR——

Abdominal bloating

m Coeliac Disease

Loss of appetite ———)

(reference value — less than 20 1U/ml).

- IgG autoantibodies to tTG 14.5 IU/ml (reference
value — less than 20 TU/ml).

- IgA antibodies to endomysium - titre 1:5
(reference value — less 1:10 — negative).

- Abdominal ultrasound: liver size +1 cm.

- - Endoscopy: erythematous duodenopathy, mild,
with elements of lymphofollicular hyperplasia of the
duodenal mucosa. Pathomorphological conclusion:
normal histostructure of the mucosa.

Diagnosis: Gluten intolerance. Vitamin
D-deficient rickets. Moderate protein-energy
deficiency.

The child was prescribed a gluten-free diet and the
nutritional status was corrected (including vitamin
D). Positive dynamics of intestinal symptoms, body
weight and psychomotor development were noted
within 6 months.

Clinical case No.2

Girl P., 1 year 4 months old, parents complain
about the baby's lethargy, anxiety, abdominal
distension, weight loss, defecation disorders
(alternation of small amounts of stool with periodic
watery stool, up to 5-6 times a day).

The child was born from the first pregnancy
against the background of anaemia and mild pre-
eclampsia, Apgar score 7/8, body weight 3000 g,
body length 50 cm.

The girl was breastfed up to 3 months, then due
to hypogalactia of the mother she was transferred
to artificial feeding with adapted milk formula.
This resulted in hyperemia and dry skin. Cereals
(including oatmeal) were introduced at 6 months.
Stool was mushy, 1-2 times a day.

The girl has been growing and developing
normally by the age of one year.

Gluten Intolerance

Psychomotor. , [
Attention deficit. . FIEG_—_—_——
Weakness FO——"

Sleep disturbances FEEG—_—_—__

Physical development. . M

Fig. 1 Intestinal and extra-intestinal manifestations in children
with celiac disease and gluten intolerance
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Fig. 2. Associated pathology in children with gluten-dependent diseases

At the age of 1 year and 2 months, vomiting
occurred up to 3 times a day, loose stools - up to 3
times a day, no fever. Examined by a paediatrician:
preliminary diagnosis - teething. In 5 days motor
activity decreased, abdominal distension appeared,
stool became more frequent up to 5-6 times a day,
liquid. Despite good appetite, the child began to lose
weight and was admitted to the paediatric infectious
diseases department with a diagnosis of acute
enterocolitis. No positive dynamics on treatment,
so the girl was transferred to the gastroenterology
department because of suspicion of gluten
enteropathy.

The state on admission was severe because of
the asthenic and dyspeptic syndrome. Body weight
deficit was about 12% (weight on admission - 9,640
g, correct weight - 11,000 g). Skin: pale, greyish,
dry. The subcutaneous fat layer was slightly thinned.
Muscle tone was diffusely reduced. Auscultation of
the lungs: childish breathing, no wheezing. Heart
sounds were rhythmic, muffled. The abdomen was
enlarged, distended. There was a rumbling sound
along the colon. Symptoms of peritoneal irritation
were negative. Liver: +3 cm below the costal arch.
Stool: once a day with a small amount of faeces.
Urine: transparent, pale yellow.

Examinations:

- CBC: mild hypochromic anaemia (haemoglobin
— 9.0 g/ml, microcytosis, anisocytosis, colour index
- 0.78).

- Biochemical blood test: decrease of total protein,
hypalbuminaemia, iron — 6.2 nmol/l (reference value
— 8.8-27 nmol/l), ferritin — 4.6 ng/ml (reference
value — 7-140 ng / ml).

- Urinalysis — normal findings.

- Stool test: steatorrhea, amylorrhoea, moderate
amount of mucus.

- Faecal bacteriology: moderate growth of E. coli.

- Serum IgA - 0.83 g/l (reference value — 0.2-1 g/l).
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- Immunoglobulin IgA to tTG - 220 IU/ml
(reference value — less than 20 1U/ml).

- Abdominal ultrasound: diffuse changes in the
liver parenchyma; a lot of content in the stomach,
increased peristalsis of the lower intestine, liquid
content.

- Colon X-ray: shape of the colon is changed;
contours of the intestine are even, wall is elastic,
no defects, lumen is patent and narrowing after
defecation.

- Endoscopy: normal colour of mucosa
oesophagus, stomach and duodenum. Cardia is
closed. Biopsy was taken. Histological examination
of the duodenum mucous membrane: flattening of
the villi, oedema and moderate lymphoplasmacytic
infiltration of the stroma.

- Endoscopic rectosigmoidoscopy: catarrhal
proctosigmoiditis.
Diagnosis:  Celiac  disease, typical form.

Megacolon. Mild iron deficiency anaemia. Protein-
energy deficiency of the 1st degree.

The girl received treatment: therapeutic polymer
nutrition (water-based porridges, like buckwheat and
corn, were introduced 5 days later); infusion therapy
with glucose-saline solutions, antibiotics, vitamins,
enzymes, probiotics. During her stay at the hospital,
symptoms of intoxication disappeared, appetite
became normal, stool — regular, digested; she began
gaining weight, standing up, and walking.

The child was discharged home with the
recommendations: strict gluten-free diet,
supplementation of vitamins B1, B6, D.

Discussion

Symptoms of gluten-dependent diseases usually
appear in children after ingestion of gluten at the
age of 4-24 months [4]. In our study, the mean age
at diagnosis of celiac disease was 2.8+1.3 years.
Major gastrointestinal symptoms such as diarrhoea
and abdominal distension are observed in 50% of
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patients with gluten-dependent diseases [15, 16]. In
our study, these symptoms were found in 60% of the
children.

Extra-intestinal manifestations are observed in
60% of children with gluten-dependent diseases, and
physical developmental delay is the most common
problem [17]. According to the authors, up to 47%
of children with gluten-dependent diseases have
physical developmental delay, which is similar to the
results of our study [15, 18, 21].

Iron deficiency anaemia is present in 40% of
children with gluten-dependent disorders [18, 20].
In our study, 60% of children with celiac disease
and 40% of children with gluten intolerance had
iron deficiency anaemia. According to the literature,
extraintestinal symptoms predominate in adult
patients with gluten intolerance [14]. The results
of our study show that there are no significant
differences in the clinical manifestations of celiac
disease and gluten intolerance. According to some
authors, the prevalence of celiac disease in patients
with autoimmune pathology is 3.0%-4.8% [15, 21].
In our study, 6.6% of the children had autoimmune
thyroiditis. Other authors have found that 10-30%
of children with gluten-dependent diseases have a
25-OH-D3 deficiency [22]. We found that 40% of
children with celiac disease and 30% of children
with gluten intolerance had 25-OH-D3 deficiency.

The 2020 ESPGHAN guidelines report: The
combination of tTG-IgA and total IgA test results
is more accurate than other test combinations as an
initial investigation in suspected gluten-dependent
diseases. In our study, 95% of children with celiac
disease were positive for tTG-IgA, while all children
with gluten intolerance were negative. This is
important for differential diagnosis [6,8].

There is also evidence in the scientific literature
that celiac disease is characterised by autoimmune
lesions of the small intestine with development of
mucosal atrophy, and that only clinical symptoms
without structural damage to the small intestinal
mucosa are typical of gluten intolerance [23]. In
our study, different stages of atrophy of the small
intestinal mucosa according to the Marsh-Oberhuber
classification were found in all children with celiac
disease, and no atrophic changes were found in
children with gluten intolerance.

Currently, the only effective treatment for gluten-
dependent disorders is a gluten-free diet [24, 25].
Children in our study with a confirmed diagnosis
were placed on a gluten-free diet. Improvement in
clinical symptoms was seen after 4-6 weeks.

Conclusion

The results of our study indicate that there are no
significant differences in the clinical manifestations
of celiac disease and gluten intolerance. Gluten
intolerance is diagnosed after exclusion of
autoimmune nosology in the family history;
absence of autoantibodies to tTG, endomysium
and deaminated gliadin peptides determined on a
gluten-containing diet; absence of specific IgE to
wheat; without total IgA deficiency. An important
step is the morphological analysis of biopsies of
the small intestinal mucosa. Different stages of
mucosal atrophy according to the Marsh-Oberhuber
classification are characteristic of celiac disease,
whereas they are not typical of gluten intolerance,
but initial changes in the small intestinal mucosa
can be detected: a slight increase in intraepithelial
lymphocytes. Clear algorithms proposed by
ESPHGAN and the World Gastroenterological
Organisation will help in the differential diagnosis
of gluten-dependent diseases. In children with
unexplained chronic diarrhoea, delayed physical
development, delayed puberty, nausea, vomiting,
abdominal pain and bloating, chronic constipation,
iron deficiency anaemia and elevated liver enzymes,
gluten-related diseases should be excluded. Cases
have shown significant improvement in children
on a gluten-free diet, despite delayed physical
development, impaired protein-energy metabolism
and poor absorption of vitamins and minerals. Early
diagnosis and treatment of coeliac disease prevents
the development of serious complications and the
manifestation of autoimmune diseases.

Prospects forfurtherresearch: determination
of criteria for early diagnosis, management for
children with gluten-related diseases.
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NPOBJEMHU JU®EPEHIIAHOI JIATHOCTUKH IEJIAKIT
TA HEMEPEHOCHMOCTI I'TIOTEHY V AITEN

I Cenamopoga’, O. Omenvuenxo’, T. Tecnenxo', I. Mypamog®, H. Opnosa’, K. Yamuxan’®

XapkiBcbknii HanioHanbHUIT MeqnuHmii yHiBepcuTter (Xapkis, Ykpaina)'
XapkiBcbka o6sacHa AuTsA4a KiaiHiuna Jdikapus (Ykpaina)?

Pesrome

Beryn. Ha chorofsi y KIiHIYHIN MPaKTHIN BUIUISFOTE 3 BUIAH «TIOTCHO3AICKHUX 3aXBOPIOBAHBY: [IETiaKis, HETIEPEHOCHUMOCTI
rmoTery 6e3 neniakii (HI'BLL) 1 aneprig Ha 37maKkoBi, 30kpema nuieHuno. Llemakis — e XpoHiuHe, iMyHO3ananbHe 3aXBOPIOBAHHS,
sIKe BUHUKAE Y TEHETHYHO CXUJIBHUX 0Ci0 y BiJMOBI/Ib Ha KOHTAKT i3 OCHOBHUM O1JKOM 37aKOBHX — ITIOTEHOM, 1 XapaKTepU3yEThCsS
YPa)XKEHHSM CIIM30BOi 0OOJOHKH TOHKOT KHIIKH Ta HPU3BOAUTE 0 PO3BUTKY i1 arpodil i3 BIAMOBIIHUMHA KIIHIYHUMH KHIIKOBUMH
Ta MO3aKUIIKOBUMHU MPOSBAMU; JTIKY€ETHCS 32 JOMOMOTOI0 TOXUTTEBOT Oe3rmoTenoBoi aietn. HI'BL] — e cTan, sxuii xapakrepusy-
€TbCS MOSIBOIO CUMIITOMATHKH, MOAIOHOT 10 CHHAPOMY TOJPa3HEHOr0 KHIISYHNKA, 32 JeKiIbKa TOMH a00 JHIB Micis COXKUBAHHS
DIIOTEHOBMICHUX cTpaB. L{i MposiBM MIBHKO 3HUKAIOTH ITiCIIS IPUITMHEHHS CIIOKMBAHHS IIIOTEHOBMICHHUX NMPOAYKTiB. [Ipununnamu
HI'BL € inribiTopu aminasu, Tpuncuny Ta ¢ppykranu (FODMAPS), sxi € ckIa10BUMU NIIEHUII Ta iIHIIAX ITIOTEHOBMICHHX Ta 0e3-
NIIOTEHOBHUX MPOAYKTIB XapuyBaHHA. Y 2020 poui 3’ siBUIHCS HOBI peKoMeHalii €Bponeicbkoro TOBapuCTBa MeAiaTpil, racTpoeH-
tepouorii, renaroiorii Ta Hyrpunionorii (ESPGHAN) nust niarnoctuxu neniaxii y aireit. Jliarno3 HI'BL] moTpe0ye BUKIIOUEHHS
nemaxii Ta aneprii Ha MIICHUIIO.

MeTto10 fociigkeHHs1 Oyj10 BU3HAYMTH OCOONMBOCTI KiiHiuHOTO nepebiry neuniakii Ta HI'BL[ (npoananizyBaTu KHIIKOBi Ta
M033aKHUIIKOBI CUMIITOMH), CEPOJIOTIYHI Ta MOP(OIOTIYHI XapaKTEPUCTHKH AJs JudepeHIianbHOl 11arHOCTHKY Ta BU3HAYCHHS TaK-
TUKH BEJIEHHS JITEH.

Martepiax Ta MeToau gociaixxkennsi. [{o nocaimkenns Oymno 3anydeno 30 giteit 3a nmepiox 2016-2023 poku, BikoM Bijx 9 Mmics-
uiB o 11 pokis; 13 (43,3%) xuomuukiB i 17 (56,6%) nisuatox, p=0,1391. JlocnipkeHHS BKIIOYAJI0 AeTalbHE BUBYCHHS aHAMHE3Y,
OIIIHKY 00’ €KTHBHOTO OTJISIy TUTHHH, (Pi3MYHOTO PO3BUTKY. BH3HAYCHHS 3aratbHOTO TUTPY aHTUTIN IgA, [gA 10 TKaHMHHOI TpaH-
criryraminasu (tTG-IgA), engomisito IgA (EMA-IgA), rnianuny IgG, antutin no nmennui IgE, ennockomnito ta Mopgonoriune a0-
CIIiJPKEHHs 6ionTaTiB cIM30B0T 000JIOHKH JBaHAANUATHUIIANO! KHIIKH. BUKOPHCTOBYBAIM ONMCOBHI aHAJi3, HOPIBHSIHHS ABOX IPO-
nopuiil (HemapaMeTpUIHi METOAM IS NEPEBIPKH BUCYHYTHX y POOOTI TiMOTE3: JOTICTHYHA perpecis 3 BAKOPUCTAHHSAM MOKa3HUKA
BigHocHoro pu3uky (RR) i 95% nosipuoro intepsany (CI). Pi3Huuro napamerpiB BBaKaiu CTaATUCTUYHO 3Hauymo mpu p<0,05.

Jocnipkenns noromxkeHo Komiciero 3 mutanb 6i0MeIMYHOT €THKH 110JJ0 JOTPUMAHHS MOPaJIbHO-IIPAaBOBUX MPABUII IPOBEICH-
HS MEIMYHHUX HayKOBHX JOCIIKCHb XapKiBCHKOTO HALlIOHAIBHOTO MEHYHOTO YHIBEpCHTETY. BecTaHOBIECHO, IO JOCTIHKEHHS HE
cymnepeyaTb OCHOBHUM Oi0€THYHHM HOpMaM i BiAnoBifaTs ocHoBHUM nonoxeHHIM GCP (1996), Konsenuii Pagu €Bpomnu 3 mpas
monuau Ta oiomeaunuuu (04.04.1997), lenabcinkebKoi Aekmnaparii. BcecBiTHBOT METUYHOT acomiamii 3 eTHYHHUX 3aCajl IO CJiKCH-
H# 3a yuacTio moguan (1964-2008) ta vakazy MO3 Vikpainu Ne690 Bix 23.09.2009 (31 3MiHaMu, BHECEHHMH 3T1AHO 3 HakazoM MO3
Vkpaiun Ne 523 Bix 12.07.2012). O6uzBa Oarbkn naiienTiB Oynu noiHpopMoBaHi Mpo METy it 00CAT AOCHIAHUIBKUX MPOLELyp i
nianucanu iHGopMoBaHy MMCEMOBY 3rO/ly Ha y4acTh IXHIX JiTeH y JaHOMY JIOCIIKSHHI.

CraTucTHyHuil aHami3 Oyno IpoBeAeHO 3a JomoMmoroio mporpam Statistica 7.0 StatSoft Inc.1984-2004, (Serial Number
12255555555, USA) and MedCalc version 14.8-© 1993-2014 MedCalc Software bvba (Acacialaan 22 B-8400 Ostend, Belgium).
[Tpouexnypu, jorika Ta iHTEpHIpeTaris ofepKaHUX CTATHCTUYHUX ITapaMeTpiB MaTeMaTHYHO-CTaTHCTUYHOTO aHaTi3y OaszyBaiucs
Ha 3aTralJbHONMPHUHHATUX MOJOXKCHHAX MEAMYHOI Ta 0i0NOTiYHOI CTATHCTUKH. BUKOPHCTOBYBaJ M ONMHCOBHI aHANi3, MOPIBHAHHSI
JIBOX MPOTOpPLiK. BukoprcToByBanyu HemapaMeTpHUHI METOAHN JUIsl IEPEBiPKU BUCYHYTHX Y pOOOTI rimoTe3: JOricTHYHA perpecis 3
BUKOPHCTAHHAM MTOKa3HHKa BigHOCHOTO pu3nKy (RR) i 95% nosipuoro intepsany (CI). PisHunro napamerpis BBaXaau CTaTUCTHY-
HO 3Hauymoto npu p<0,05. Y mpoueci gociiKeHHS MalieHTiB Oya0 PO3MOAiNIEHO HA ABi Tpynu 3a AiarHozoMm: meniakis Ta HI'BLI.

[IpencrasieHa cTarTsd € (parMeHTOM HayKOBO-AOCIHiAHOI poboTn kadenpu neniarpii Nel ta Heonarosorii XapKiBcbkoro Ha-
[[IOHAJILHOTO MEUYHOTO YHIBEPCUTETY Ha TeMy: « MeIrKo-coliabHi acCeKTH ajanTaiii [iTed i3 COMAaTHYHOK ITaTOJIOTIE B CY-
YacHHUX yMOBax» (HoMmep aepkaBHoOI peectpanii 0120U102471).

Pe3ynbTaTH q0CHiIKeHH.

VY 66,6% nitelt i3 3araJibHOT KOTOPTU OyJI0 BCTAHOBIJICHO JiarHo3 1erniakis, a 'y 33,3% niteir — HI'BLI, p=0,0053. Cepenniii Bix
nitedt i3 nemaxiero — 8,4+1,0 pik. Posmonin 3a crarTio cepen aitei 3 nemiaxiero - 50,0% xmomuukis, 50,0% miBuatok, p=1,0000. Ce-
penwuiii Bik miteit 3 HI'BLI — 9,1+1,0 pik. Posmoxin 3a crartio cepexn aiteit 3 HI'BLI - 70,0% xnomuukis i 30,0% nisuatok, p=0,0001.
VY 65,0% nirteif i3 meniakieo qiarHO3 BCTAHOBIIOETHCS Ha OiMbII paHHbOMY erami, Hixk y aiteit i3 HI'BL, p=0,0350. O6TsxenHs
ciMEHHOT0 aHaMHe3y aBTOIMYHHOIO TaTONOTi€l0 crmocTepiranock y 40% aiteit 3 memiakiero. Yci XBopi Ha 1eniakio Oymu cepomo-
3UTMBHHUMH 3a cepojoriyHuMu Oiomapkepamu. Y 95,0% niteit 3 ueniakiero BU3Ha4alIuCh IgA 10 TKaHMHHOI TpaHCTIyTaMiHa3u
tTG-IgA (RR=20,4; 95% CI 1,4-307,2; p=0,0292).

VY 18/30 niteii i3 3aranbHOT KOTOPTH BUABICHO Hiapeto Ta 6o B xuBoTi (RR=0,8; 95% CI 0,4-1,4; p=0,5050), y 17/30 miteit —
3umkenHs anetuty (RR=0,7; 95% CI 0,4-1,3; p=0,2695), y 15/30 niteii — 3akpen i norany npu6asky mMacu tina (RR=0,7; 95% CI
0,3-1,5; p=0,4209), y 14/30 nireit — 3arpumKy ¢izugHOoro po3BuTKy i cnadkicts (RR=0,9; 95% CI 0,4-1,9; p=0,7929). Cunxpom
TiMEePaKTHBHOCTI Ta Ae(PIMUTY yBaru, NOPYLICHHS HIYHOTO CHY Majla TPETHHA 00CTEeKEHHX AiTei. Y BCiX AiTeH i3 meniakiero Oymo
BHABJICHO Pi3Hi cTail aTpodii cnu3oBoi 06010HKN TOHKOT KHIIKK 3a Ki1acudikanieto Marsh-Oberhuber. ¥V niteit i3 HI'B1] ne Buss-
JIeHO aTpO(iYHHUX 3MIH CIN30BOT 000JOHKN TOHKOI KHIIKH (BOPCHHKH Ta KPUIITH HOpMabHOI OynoBH), oqHaK y 60% nux mamieHTis
BUSBICHI iHQITBTPATUBHI 3MiHH (301TbIICHHS iHTpACiTETialbHUX TIM(POUHNTIB).

Bucnosku. I1ij yac npoBeeHHs MOPIBHAIBHOIO aHAI3y AOCTOBIPHUX BiIMIHHOCTEH MiX KJIIHIYHMMH MPOSBaMH Leiakii Ta
HI'BI] He 3HaiineHo. Y cimelinoMy anamHe3i aiteit i3 HI'BL] aBroiMmyHHa martosioris He BUsBlieHa, Toi sik 'y 40% manieHTiB i3 medi-
akiero BiH OyB o00TsokeHui. HI'BLL 1iarHOCTYIOTH MicCiis BUKIIOYCHHS B POJMHHOMY aHAMHE31 aBTOIMYHHOI HO30II0Ti{; BiICYTHOCTI
ABTOQHTHUTIN 710 TKAaHbOBOI TPAHIIyTaMiHa3W Ta JE3aMiHOBAHUM MENTHIAM IIiaJnHYy, SHIOMI3iaJbHUX aBTOAHTHTIN, SKi BU3HA-
YarThCs HA TJI1 TIFOTCH-BMICHOT JII€TH, a TaKOXK BifAcyTHOCTI cnenudiuaux IgE no mmenumi. Y BcixX miTel i3 Hesiakiero BUSBICHI
pi3Hi cTazii arpodii cin30Boi 000TOHKK TOHKOT KMIIKH 3a Kiaacudikamiero Marsh-Oberhuber, a y aiteii i3 HI'BLl aTpodivnunx 3min
He 3HaiiieHo, ogHak y 60% manientis 3 HI'BL] Busineni indinsrpaTuBHi 3MiHU CITU30BOT 000IOHKH TOHKOT KUIIKH.

Kuro4doBi ciaoBa: ueniaxis; HCMEPEHOCUMICTb IIIOTEHY 0e3 Ieliakii; 0e3rIrTeHOBA Ii€Ta; iTH.
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