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ABSTRACT. The co-occurrence of celiac disease and diabetes mellitus, particularly in young children, is
characterized by a severe clinical course, extreme metabolic lability, a tendency toward ketosis, and recurrent
severe hypoglycemia, which requires modifications to the standard treatment protocol. Timely diagnosis of celiac
disease in patients with diabetes mellitus is essential for correcting overt and potential metabolic disorders caused
by malabsorption syndrome. This article presents a literature review that examines, from an evidence-based
medicine perspective, the shared genetic factors and autoimmune mechanisms common to both celiac disease
and type 1 diabetes mellitus. Particular attention is given to the epidemiological and pathogenetic aspects of
the relationship between celiac disease and type 1 diabetes mellitus. The central focus is on the alteration in the
clinical presentation of these diseases under conditions of comorbidity. The authors review the association of
celiac disease with diabetes mellitus in autoimmune polyglandular syndrome and with latent autoimmune diabetes
in adults. Special emphasis is placed on topics debated in the literature, including early diagnosis of celiac disease
in various types of diabetes mellitus and the impact of malabsorption syndrome on patients’ quality of life when
control of either or both conditions is poor.
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PE3IOME. CoyeTaHue Liennakun u caxapHoro gua6eta, 0CO6EHHO Y AieTeli paHHero Bo3pacTa, XapaKTepusyeTcs
TAXKECTbIO TEYEHNS U KpalHeh NabubHOCTbIO, CKNOHHOCTbIO K Pa3BUTUIO KETO3a, MOBTOPAIOLLUMUCS TAXKENbIMU
TUNOTIMKEMUSIMU, YTO BHOCUT KOPPEKTUBY B NleyebHblii NpoTOKON. CBOEBPEMEHHAs! [MarHOCTUKA Lennakum
y NaLMeHTOB C caxapHbiM MabeToM HeobxoLuMa AN KOPPEKLUM SBHbBIX U MOTEHLWANbHbIX METaboIMyecKnx
HapYLWeHWiA, BbI3BaHHbIX CUHAPOMOM Manbabcopbunu. B cTatbe npeacTaBieH 0630p nutepaTypbl, ONUCHIBaLD-
WKii C NO3MLUIA fOKasaTeNbHOW MefULMHbI 0OLWHOCTb reHeTuYecknx hakTopoB M ayTOMMMYHHbIX NPOLLECCOB,
XapaKTepHbIX AN1S Llennakum n caxapHoro avabeta 1-ro Tuna. Oco60e BHUMaHUE YeNeH0 3NUAEMUONIOrMYeCKUM
¥ naToreHeTUYEeCKUM acnekTam B3aMOCBSA3N LienInakum u caxapHoro agvabeta 1-ro Tuna. B dokyce npobnembl —
M3MeHEHWE KNIMHUYECKOI KapTWUHbI 3TUX 3a60oNeBaHuUil B cnyyae KOMOpOUAHOCTH. ABTOpaMu NpefCcTaBfeHbl
NnUTepaTypHble faHHble O CONPSHKEHHOCTU LiefIMaknm U caxapHoro guabeta B CTPYKType ayTOMMMYHHOIO Mo-
NWUTNaHZYNSPHOTO CMHAPOMA, a TakxXe LieNIMakum 1 NaTeHTHOro ayTOMMMYHHOIO caxapHoro guabera y B3poc-
nbix. Ocobblii akLEeHT caenaH Ha 06CyXAaemblx B IMTepaType BONpocax paHHen ANArHOCTUKM Lennmakum npu
pas3NMyHbIX TUNAxX caxapHoro auabeTa, BIMAHUM CUHAPOMA ManbabcopbLMmM Ha KaYeCTBO XU3HM NALMEHTOB B
Cryyae HapyLeHWUst KOMMEeHcaLmu TOM UM MHOW NaTtonoruu. B cTaTbe NpuBefeHbl peKoMeHfaLmu, kacatoLwuecs
anddepeHumanbHoW AUarHoCTUKKN, AUeTOTepanuu U MeAUKaMEHTO3HOTO JIEYEHMS NALUEHTOB MPU COYETAHUM Y
HUX LeNiMakum 1 caxapHoro guabera.

KJNIOYEBDBIE CJIOBA: caxapHbiii anabet, CUHAPOM Manbabcopbuny, Leanakus, 6e3rnoTeHoBas gUeTa, ayTonM-
MyHHble 3a60/1eBaHNs

UcTouHUK GUHAHCUPOBAHUA. ABTOPbI 3aSBASIOT 06 OTCYTCTBMM BHELLHETO GUHAHCUPOBAHMA MPU NPOBEAEHWM MCCAEAOBAHUS.

> Onbra BacuabesHa AarHo. E-mail: olgal526@yandex.ru

© KonnektuB aBTopoOB, 2026

40 Volume 14N 1 2026 CHILDREN’S MEDICINE of the North-West
ISSN 3034-6312 (Print) ISSN 3034-6320 (Online)




INTRODUCTION

Malabsorption syndrome (MS) is a major cause
of impaired metabolic control in patients with dia-
betes mellitus, particularly in children [1-4]. At the
same time, malabsorption syndrome in diabetes
mellitus may be a consequence of autonomic neu-
ropathy [1]. Along with pancreatic insufficiency,
liver dysfunction, changes in the gut microbio-
ta, and functional impairments in small intes-
tine enzyme production, celiac disease may be
a cause of MS [3-5]. Celiac disease is currently
considered a systemic immune-mediated disorder
manifested by gluten-dependent symptoms and
specific antibodies in genetically predisposed in-
dividuals [5, 6]. Taking into account that clinical
manifestations of this disease are characterized
by significant polymorphism, the diagnosis of ce-
liac disease in patients with diabetes mellitus is
often difficult [7].

The literature discusses associations between
celiac disease and such autoimmune diseases of
the endocrine system as type 1 diabetes mellitus
(T1D), autoimmune thyroiditis (AIT), and gonadal
involvement, as well as pathologies of the gastro-
intestinal tract (GIT): autoimmune gastritis, hepa-
titis, cholangitis, and others [8-12].

AIM

The aim of this review is to describe main
mechanisms underlying the relationship between
celiac disease and various types of diabetes mel-
litus, as well as specific features of therapeutic
management in patients with celiac disease and
diabetes.

MATERIALS AND METHODS

A literature search was conducted in inter-
national databases (PubMed, eLIBRARY, NCBI)
using such keywords as “diabetes mellitus,” “ma-
labsorption syndrome,” “celiac disease,” “glu-
ten-free diet,” and “autoimmune diseases.” A to-
tal of 76 medical literature sources were selected

for the literature review.
RESULTS AND DISCUSSION
Celiac disease, being a chronic immune-medi-

ated condition, may be accompanied by extrain-
testinal manifestations and diseases affecting
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various organs. Moreover, exocrine pancreatic
insufficiency (EPI) may be observed in one-third
of children diagnosed with celiac disease and, as
a rule, resolves after switching to a gluten-free
diet (GFD). At the same time, chronic pancreati-
tis, including autoimmune forms, is an extremely
rare comorbid condition in children with celiac
disease, and very few cases in children have been
described in the literature. Type 1 diabetes melli-
tus (T1DM) is a well-known and common comor-
bid condition in children with celiac disease. The
main determinant of this association is a com-
mon predisposing factor related to HLA, although
non-HLA-related genetic and environmental fac-
tors (viruses, gut microbiota, etc.) have also been
identified and may be involved in the development
of both autoimmune diseases [12].

EPIDEMIOLOGY OF CELIAC DISEASE
ASSOCIATED WITH TYPE 1 DIABETES

The prevalence of T1D is 86.73 per 100,000
children and 203.29 per 100,000 adolescents [13].
The prevalence of celiac disease in T1D, according
to various authors, ranges from 3-10% [14, 15].
Antibodies to tissue transglutaminase (anti-tTG)
are detected in children with T1D with the same
frequency [16-19]. The incidence of T1D has been
rising in recent years parallel to celiac disease [20,
21]. In most patients, T1D diagnosis precedes celi-
ac disease. However, there is evidence suggesting
that early-onset celiac disease (before 20 years of
age) is associated with a higher risk of developing
diabetes [21]. Studies have shown that T1D de-
velops in 0.14% of individuals with celiac disease
compared to 0.06% in a control group of patients
without celiac disease or autoimmune diseases,
with the highest risk observed among children
under 18 years of age. These results confirm that
it is necessary to screen individuals at high-risk
groups [18].

PATHOGENIC LINKS BETWEEN CELIAC
DISEASE AND TYPE 1 DIABETES

The relationship between type 1 diabetes and
celiac disease still requires further study. A com-
mon autoimmune mechanism is hypothesized, but
it is associated with various genetic features de-
termined by differences in the major histocompa-
tibility complex (MHC), including HLA and non-
HLA genes [22, 23].
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According to the European Society of Gastro-
enterology Guidelines and the Draft Clinical Re-
commendations for the Diagnosis and Treatment
of Celiac Disease in Children, it is important to note
that the HLA-DQ2 haplotype is detected in 90-95%
of patients, and HLA-DQ8 in the remaining 5-10%.
The absence of alleles typical of celiac disease
in the genotype makes the development of the di-
sease extremely unlikely [2, 3]. A strong link has
been established between this disease and hu-
man HLA antigens located on chromosome 6p21.
Literature analysis indicates that inflammatory
bowel diseases, rheumatoid arthritis, and type 1
diabetes often involve mutations in the regulatory
regions of genes located near HLA genes, which
may explain the association of celiac disease with
autoimmune processes [2, 4, 24].

A study conducted in Southern Iran among
children with celiac disease showed that the
DQ4a*4b allele also has a high frequency in
samples from the main group of patients (78%,
p <0.01), followed by the DQ5a*5b allele (12%,
p <0.01). In other words, a higher prevalence of
DQ4/DQ5 is observed in children with celiac di-
sease compared to the control group (odds ra-
tio 6.5, confidence interval 0.84-69.46, p <0.01),
which indicates the need for more extensive
genetic studies in celiac disease, not limited to
identifying HLA-DQ2/DQ8 haplotypes [25].

At the same time, T1D is a complex polyge-
nic disease for which more than two dozen gene-
tic regions have been identified, each designated
IDDM (insulin-dependent diabetes mellitus) and
assigned a serial number. The IDDM1 (MHC) and
IDDM2 (insulin gene) loci have the most signifi-
cant influence on T1D [23]. Various genetic mar-
kers also confirm the role of genetic predisposi-
tion in type 2 diabetes [26]. Genetic testing for
gene polymorphisms that contribute to impaired
carbohydrate and/or fat metabolism in patients
with overweight and obesity is currently relevant
as well. It is possible to create personalized re-
commendations for dietary therapy and physical
activity to prevent diabetes in patients with a fa-
mily history of the disease [27].

HLA molecules play a role in celiac disease
pathogenesis due to their involvement in antigen
presentation to antigen-presenting cells (T-lym-
phocytes, macrophages, dendritic cells) in the
small intestinal mucosa (SIM), which begin to
produce numerous biologically active substances
(e.g., interleukin-15). These substances have a
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damaging effect on the intestinal epithelium and
ultimately enter the systemic circulation. Genetic
typing of HLA genes is diagnostically significant in
identifying the disease among individuals belon-
ging to risk groups (first-degree relatives) or ex-
hibiting signs of an atypical form of celiac disease
[3-5].

Type 1 diabetes is characterized by destruc-
tion of B-cells, which typically leads to absolute
insulin deficiency. Autoimmune processes play
a crucial role in the pathogenesis of T1D. Type 2
diabetes mellitus is a group of heterogeneous
disorders of carbohydrate metabolism characte-
rized by a predominance of either insulin resis-
tance or impaired insulin secretion. In children,
T2D is usually detected incidentally during rou-
tine screening for obesity or a family history of
diabetes [13]. In individuals over 35 years of age,
T2D is often accompanied by T1D, which is cha-
racterized by very slow progression. This distinct
subtype has been termed LADA (latent autoim-
mune diabetes mellitus in adults). In the World
Health Organization classification, this subtype
of diabetes is considered a variant of T1D [23].
The autoimmune process in LADA has several
distinctive features. The main types of autoan-
tibodies in patients with LADA are antibodies to
glutamic acid decarboxylase (GAD) and islet cell
cytoplasmic autoantibodies (ICA), with the for-
mer being detected much more frequently. Other
autoimmune diseases are frequently detected in
LADA. For example, AIT occurs in 4% of patients
with T1D and in 25% of patients with LADA. Celiac
disease is detected in 10% of patients with T1D
and in 19% with LADA [13, 14].

It should be noted that T1D may occur along-
side other endocrine and non-endocrine diseases
of autoimmune origin. This cluster of diseases is
known as “polyglandular autoimmune syndrome
(PAS). Decompensation of autoimmune thyroid
disease, the development of adrenal insufficien-
cy, and worsening of celiac disease, autoimmune
gastritis, and pernicious anemia in patients with
T1D can lead to impaired metabolic control. The
increased risk of these diseases is associated
with the presence of genetic markers such as
HLA class Il complex haplotypes, and the CTLA-4,
PTPN22, FOXP3 genes, etc. [14]. According to cur-
rent data, PAS-1 is a rare hereditary autoimmune
disease resulting from mutations in the Autoim-
mune REgulator (AIRE) gene and characterized by
multiple organ dysfunction. Diabetes is a compo-
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nent of this disease. The prevalence of diabetes in
patients with PAS-1 in Russia is high (14.1%) [15].
According to a Finnish study, which includes the
largest number of patients with Type PAS-1 and
the longest follow-up periods, 18% of patients with
PAS-1 have diabetes. A low prevalence of diabe-
tes is observed in countries such as China, Thai-
land, Korea, and Japan [14].

Almost all forms of diabetes are characterized
by potential complications resulting from impaired
glucose and lipid metabolism. Elevated levels of
total lipids, triglycerides, and phospholipids are
frequently detected in patients with diabetes and
enteropathy. Steatorrhea is observed in the stool
lipid profile of 50% of patients. This is associated
both with increased triglyceride excretion due to
impaired pancreatic exocrine function and insuf-
ficient lipase secretion, as well as with impaired
absorption of phospholipids and monoglycerides
in the small intestine resulting from disruption of
the gut microbiota [1].

CHARACTERISTICS
OF THE CLINICAL PRESENTATION

Clinical symptoms of celiac disease in patients
with T1D may be absent or minimal. In such ca-
ses, recurrences of hypoglycemia or uncontrolled
hyperglycemia may be sole manifestations of the
disease, which may pass unnoticed due to do-
minant symptoms of T1D, particularly when the
patient is on insulin therapy. Most researchers
emphasize the need for timely diagnosis of celiac
disease in T1D to ensure effective management
of these conditions [26]. It is noted that the risk
of celiac disease is higher in cases of early-onset
T1D (before age 4) and late-onset T1D (around
age 45) [27]. Screening is recommended in these
groups [28].

Studies have shown that patients with celiac
disease and T1D have an increased risk of de-
veloping diabetic retinopathy and nephropathy.
At the same time, patients with T1D and undiag-
nosed celiac disease had a higher prevalence of
retinopathy (58% vs. 25%) and nephropathy (42%
vs. 4%) [22].

According to the All-Russian Consensus on
the Diagnosis and Treatment of Celiac Disease
in Children and Adults, patients with T1D should
be screened for celiac disease, especially if they
have any gastrointestinal complaints or labora-
tory abnormalities that suggest celiac disease
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[3, 5]. It is advisable to conduct periodic exami-
nations of patients with T1D to identify signs of
PAS and to promptly address potential metabo-
lic and vascular complications [14]. Patients with
T1D, autoimmune, and endocrine diseases may be
classified as high risk for celiac disease and re-
quire serological screening tests [3, 28]. Point-of-
care rapid tests for diagnosing celiac disease to
detect a spectrum of anti-tTG antibodies, as well
as antibodies to deamidated gliadin peptides (an-
ti-DGP) and antibodies to endomysium (anti-EMA),
are recommended for use in clinical practice [29].
The clinical presentation of celiac disease may
be dominated by gastrointestinal manifesta-
tions, such as diarrhea (voluminous, foul-smelling
stools), steatorrhea, abdominal pain, flatulence,
abdominal distension, vomiting, and loss of appe-
tite [3-5]. Nonspecific symptoms include delayed
physical development, weight loss, muscle hypo-
tonia, and apathy. Clinical symptoms of celiac
disease appear gradually in most cases. Appetite
disturbances, unexplained vomiting, and weight
loss are noted [27].

Previously, there were four forms of the di-
sease: typical (classic) celiac disease, charac-
terized by clinical symptoms of malabsorption
(chronic diarrhea, wasting, and “deficiency” symp-
toms resulting from impaired absorption of mi-
nerals and vitamins), and atypical celiac disease,
in which gastrointestinal symptoms are absent or
mild, while extraintestinal manifestations such
as osteoporosis, anemia, infertility, neurological
symptoms, and others take center stage in the
clinical picture [2, 4, 12]. In modern medicine, the
division of celiac disease into classic and atypical
forms appears unfounded, since atypical variants
occur much more frequently than classic ones.
It is recommended to distinguish between cases
with pronounced symptoms (both those related to
the gastrointestinal tract or extraintestinal symp-
toms) and asymptomatic conditions. People with
the asymptomatic (latent) form of the disease
show no signs of the disease, and it is detected
during preventive screenings or when family mem-
bers are examined [3].

DIAGNOSIS

Non-invasive serological tests are currently
used to diagnose celiac disease.

It is important to perform such testing before
starting a gluten-free diet, when patients are con-
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suming their usual number of gluten-containing
foods. Restricting or eliminating gluten from the
diet can cause a rapid decrease in specific antibody
levels, which may complicate or prevent further
testing [2-4, 12]. For example, anti-DPG, anti-tTG,
and anti-EMA antibodies (IgA and IgG) are detected
in blood samples from patients consuming gluten.
IgA antibodies produced by B-lymphocytes of the
small intestine’s own tissue are the most valuable
for diagnosis. However, if the total IgA level in se-
rum is reduced, IgG antibodies become more in-
formative [3, 4].

The high probability of coexisting type 1 dia-
betes, autoimmune diseases, and celiac disease
is demonstrated by the studies of E.O. Hennessy
et al. (2012), M.S. Popoviciu et al. (2023) [11, 30].
For example, seropositive individuals with an an-
ti-tTG titer >100 were significantly more frequently
identified among patients with T1D and concomi-
tant autoimmune diseases. Individuals homozy-
gous for the DR3-DQ2 haplotype have a 33% risk
of testing positive for anti-tTG, whereas those with
the same haplotype but without T1D have only a 2%
probability.

However, when testing for celiac disease, it
should be noted that false-negative results may
occur in cases of minor inflammatory processes
in the small intestinal mucosa in latent forms of
celiac disease, when antibody production is re-
duced due to low activity of type 2 tissue trans-
glutaminase [2, 4]. Anti-tTG antibodies may not
be produced even in the presence of clinical and
morphological changes characteristic of celiac
disease if the patient has hypogammaglobuline-
mia. So-called seronegative celiac disease can
be diagnosed based on the results of a thorough
examination, and according to the literature, it
occurs in 6-22% of cases [2-5]. The rapid celiac
disease test is an immunochromatographic assay
designed to detect anti-tTG IgA and IgG in human
whole blood. The use of a rapid celiac disease test
may be useful for screening high-risk patients.
Testing in a non-laboratory setting took 10 min-
utes and did not cause adverse effects in children.
The prevalence of seropositive patients was 3.3%
[30]. Earlier studies have demonstrated the high
diagnostic value of such assays in screening for
atypical forms of celiac disease in patients with
type 1 diabetes [31, 32].

As for endoscopic markers of celiac disease,
they are highly nonspecific. During endoscopy, ce-
liac disease may be suspected upon detection of
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characteristic changes: flattening or absence of
annular folds in the duodenum, the appearance
of transverse grooves, a honeycomb pattern, or
micronodularity of the mucosa. The characteristic
complex of changes associated with this disease
includes an increase in the number of lymphocytes
between epithelial cells, varying degrees of villus
shortening, and crypt hyperplasia. Nevertheless,
the macroscopic appearance of the mucosa may
be normal, which limits the utility of endoscopy as
the primary diagnostic method [3, 33]. According
to official guidelines for diagnosing celiac disease,
if patients with symptoms have Anti-tTG IgA levels
exceeding the upper limit of normal by more than
10-fold, along with elevated Anti-EMA levels and
positive HLA DQ2/DQ8 markers, a diagnosis of celi-
ac disease can be established without a biopsy [3].
In order to reliably assess the condition, morpho-
logical studies must be conducted while the patient
continues their usual consumption of gluten-con-
taining foods. Morphological diagnosis becomes
more accurate when five or more tissue samples
are taken, including the duodenal bulb region. Eli-
minating gluten from the diet can rapidly restore the
normal structure of the mucosa, which will signifi-
cantly complicate or even preclude the possibility
of confirming the diagnosis through morphological
analysis [3, 34].

An increase in the number of interepithelial lym-
phocytes may be observed in various pathological
conditions (such as food allergies, viral intestinal
infections, giardiasis, autoimmune diseases, and
inflammatory bowel diseases) associated with
changes in the histological structure of the small
intestinal villi corresponding to Marsh—0berhuber
type 1. Such changes in the SIM cannot serve as
a basis for diagnosing celiac disease without cor-
responding immunohistochemical analysisto They
must be evaluated only in combination with the cli-
nical picture and data from serological and genetic
testing [3, 35]. It should be noted that a distinctive
feature of interepithelial lymphocytes in celiac di-
sease is the presence of a specific T-cell receptor
on the surface of most enterocytes, which is uti-
lized in immunohistochemical studies to determine
the predominant type of lymphocytes in the SIM [2,
4]. The identification of type 2 and 3 lesions dur-
ing microscopic examination (type 2—hyperplastic,
type 3—destructive, in accordance with the Marsh-
Oberhuber pathomorphological classification of
enteropathy severity) is sufficient grounds for dia-
gnosing celiac disease in seropositive patients,
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even in the absence of clinical manifestations of
the disease [3].

In cases serological test are negative, some
researchers believe that a gluten-free diet (GFD)
should be initiated. If a patient responds to the diet,
a diagnosis of seronegative celiac disease is ren-
dered [36].

Other authors argue that patients with serone-
gative celiac disease should not be prescribed a
GFD because the diet does not improve quality of
life, and they describe acute nutrient deficiencies in
patients with seronegative celiac disease [5].

Diagnosis of seronegative celiac disease, es-
pecially when combined with type 1 diabetes,
anemia, chronic gastritis of mixed etiology (auto-
immune and Helicobacter pylori-associated), and
a family history of autoimmune diseases such as
type 1 diabetes, AIT, presents certain challenges.
Differential diagnosis with other pathological con-
ditions is necessary. For example, it is necessary
to rule out gluten sensitivity not associated with
celiac disease and common variable immunode-
ficiency [37].

When a patient has both celiac disease and T1D,
adherence to a diet is indicated, as a gluten-free
diet forms the basis for treating celiac disease,
while controlling carbohydrate intake is crucial for
T1D. The dilemma of combining diets for these
conditions stems from the fact that recommended
gluten-free foods often have a high glycemic index
and contain elevated amounts of added sugars and
fats, which can negatively impact blood glucose
control [26).

However, it is believed that GFD in children with
T1D and celiac disease improves control of the di-
sease and prevents growth retardation, even though
in some cases there is a slight increase in insulin
dosage in response to corrected malabsorption
and the higher glycemic index of gluten-free foods.

A gluten-free diet has a preventive effect on
vascular complications of type 1 diabetes [38].
Low adherence to dietary therapy in patients in this
group is associated with osteopenia and various
disorders of osteogenesis. A gluten-free diet and
improved glycemic control play an important role
in preventing osteopenia complications, diagnosed
by a decrease in bone mineral density [2, 4, 39, 40].

TREATMENT

Treatment of celiac disease in patients with
T1D involves dietary therapy that includes foods
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that are gluten-free and do not worsen glycemic
control. Processed gluten-free foods are low in
certain vitamins and minerals, such as B vitamins,
vitamin D, calcium, iron, zinc, and magnesium,
which will require dietary optimization and supple-
mental intake of vitamins and minerals.

It is essential to avoid not only foods that con-
tain “obvious” gluten (bread, baked goods and
pastries, pasta, wheat/semolina, barley/pearl
barley, bulgur, couscous, spelt, triticale, kamut),
but also those containing “hidden” gluten. This
refers to gluten used as a food additive during
production. Safe grains for people with celiac
disease include rice, buckwheat, corn, millet,
amaranth, quinoa, montina, chumiza, sago, sor-
ghum, and teff. Flours and starches made from
root vegetables such as potatoes, cassava, ta-
pioca, and sweet potatoes as well as legumes
(beans, peas, soybeans) and various nuts are
safe as well. Specialized gluten-free products
such as substitutes for bread, pasta, and baked
goods are recommended for patients with celiac
disease. In Russia, the consumption of oats is
not recommended for celiac disease because oat
groats are often contaminated with impurities
from other grains [3].

Patients with type 1 diabetes and celiac disease
are advised to follow a long-term low-carbohy-
drate diet, while taking into account the glycemic
index of foods. Insulin therapy, in conjunction with
dietary therapy, must be administered under strict
monitoring of blood glucose levels. Frequent,
small meals (5-6 times a day) are recommended,
taking into account the principles of mechanical,
thermal, and chemical sparing [26]. Given the
need for frequent meals and strict monitoring of
carbohydrate intake, the use of an insulin pump
to administer ultra-short-acting insulin is the most
optimal approach for patients with type 1 diabe-
tes, especially for children and adolescents. This
method of insulin administration expands oppor-
tunities for dose adjustment in cases of gastroin-
testinal disorders [39, 41].

However, it is important to remember that ad-
herence to a restrictive diet by children with celiac
disease and T1D affects their quality of life. For
example, children face emotional and behavioral
challenges in schools as they adapt to their con-
dition and dietary needs. Therefore, parents and
teachers must work together to implement neces-
sary changes in school practices to ensure com-
prehensive care for these children [41-44].
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Drug therapy for celiac disease is secondary,
but in some cases it can be vital. Long-term, re-
peated courses of highly active microencapsula-
ted pancreatic enzymes are often indicated to
correct digestive processes and are mandatory
during periods of acute diarrhea. During exacer-
bations of diarrhea, adsorbents that neutralize
organic acids, astringents, and coating agents
are widely used; for example, Smecta, which is
administered as a suspension before meals. The
use of loperamide is contraindicated [3]. The
most common differences in the microbiota in
children with T1D compared to healthy children
include changes in the abundance of Bacte-
roides, Streptococcus, Clostridium, Bifidobacte-
rium, Prevotella, Staphylococcus, Blautia, Faeca-
libacterium, Roseburia, and Lactobacillus spp.
[44]. Disruptions in gut microbiota in patients
with T2D reach 60% [45]. To restore the micro-
bial composition in cases of recurrent diarrhea,
courses of prebiotics, probiotics, and symbiotics
are indicated. According to specialists’ observa-
tions, in two-thirds of patients, disturbances in
the aerobic flora resolve, and in 50% of cases,
Bifidobacteria reappear or their titer increases.
In this regard, it is advisable to conduct repeated
courses of treatment with probiotics and prebio-
tics during recurrent episodes of diarrhea [3]. Ac-
cording to leading endocrinologists, it is advisa-
ble to assess the influence of the gut microbiota
not at the level of types, but of specific species
and the way they cause certain changes in pa-
tients with diabetes [46].

Nutritional status disorders in children and
adolescents on long-term GFD are manifested pri-
marily by a decrease in body mass index, which
was observed in 34.4%. Grade | protein-energy
malnutrition and obesity are rare (8.6% and 2.8%,
respectively). With long-term adherence to a
low-carbohydrate diet, vitamin B6 deficiency was
detected in 14.3%, decreased ionized calcium in
40.0%, decreased serum iron in 11.4%, and mild
anemia in 5.7% of children [47]. To correct seri-
ous protein metabolism disorders, such as severe
protein deficiency, plasma and albumin are ad-
ministered intravenously. In some cases, anabolic
hormones are used to improve protein absorption
[45]. The use of glucocorticoid medications in celi-
ac disease is indicated in cases of severe disease
with pronounced protein-energy malnutrition and
as replacement therapy to correct adrenal insuffi-
ciency [3]. The above-mentioned features of celi-
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ac disease treatment must be taken into account
in patients with type 1 diabetes, as both anabolic
hormones and glucocorticoids are counterinsular
hormones [13].

Patients with celiac disease who have calci-
um metabolism disorders (rickets-like syndrome,
hypocalcemic seizures, osteopenia, and osteo-
porosis) are prescribed calcium and vitamin D,
supplements [48]. Studies evaluating densitome-
try results in children have revealed a decrease in
bone mineral density not only at the time of celiac
disease diagnosis but also during subsequent fol-
low-up of these patients. It is important to note
that patients with type 1 diabetes, even without
celiac disease, are at risk of decreased levels
of total and ionized serum calcium. In cases of
long-standing decompensated diabetes, bone me-
tabolism is impaired [48, 49].

In cases of pellagra syndrome associated with
celiac disease, nicotinic acid preparations are
used. Preventive treatment with nicotinic acid
preparations is also relevant for patients with dia-
betes [50]. For the primary and secondary preven-
tion of cardiovascular complications in diabetes
among adult patients with and without dyslipide-
mia, statins are recommended as first-line medi-
cations. To treat and prevent vitamin deficiencies
in both patients with diabetes and those with ce-
liac disease, courses of B-complex vitamins, vita-
min C, and fat-soluble vitamins (A, D, K, and E) are
recommended [3, 9, 51].

CONCLUSION

The management of patients with a combina-
tion of diabetes and enteropathy requires a multi-
disciplinary approach involving a gastroenterolo-
gist, an endocrinologist, and a dietitian.

Even such an advanced and expensive method
of treating T1D as insulin pump therapy may not
be effective without proper dietary correction and
medication, in case of uncontrolled celiac disease.
It is impossible to predict the correlation between
insulinemia and glycemia in cases of impaired in-
testinal absorption. Both medical and economic
factors listed above and maintaining a good quali-
ty of life for require accurate and timely diagnosis
of celiac disease in patients with diabetes. This is
the only way to ensure patient compliance, which
will improve the quality of their treatment and en-
sure the effective use of medical and economic
resources.
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FTACTPO3HTEPOAOIMA U AUETOAOTUA

AONOAHUTEAbHAA UHO®OPMALUA

Bknap aBTOpoB. Bce aBTOpbl BHECAU Cylue-
CTBEHHbIIi BKNaj B pa3paboTKy KOHLENLMu, npo-
BeJleHMe uccnefoBaHna u NOAroTOBKY CTaTbM,
npounn n ogo6bpunu GuUHaNbLHY BEPCUIO Nepej
ny6nukawmen.

KoHdnuKkT MHTEpecoB. ABTOpPbI AeKNapupytoT
OTCYTCTBME IBHbIX U NMOTEHLMaNbHbIX KOHGNMK-
TOB MHTEPECOB, CBA3AHHbIX C Ny6nMKaLuen Ha-
CTOSILLEN cTaTbMm.
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