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1- INTRODUCTION

Celiac disease (CD) and type 1 diabetes (T1D) are immune-mediated disorders that co-cluster far beyond
chance, creating a clinically important “autoimmune overlap” in which one diagnosis should prompt vigilance for
the other. Contemporary pooled estimates indicate that CD affects a substantial minority of people with T1D,
although rates vary by geography and critically by screening strategy and case definition; a recent global meta-
analysis focusing on screening studies using anti-tissue transglutaminase (tTG) reported an overall prevalence
around (1 in 16) and higher estimates in some regions, underscoring that CD is not a rare comorbidity in T1D care
and that under-recognition remains plausible when systematic screening is inconsistent [1]. This matters because CD
is frequently silent or presents with non-specific intestinal and extra-intestinal features, while its complications (e.g.,
nutrient deficiencies and bone health concerns) can intersect with diabetes management priorities; major diabetes
guidance therefore continues to justify screening of people with T1D for CD based on prevalence, subtle
presentations, and preventable morbidity [2, 3]. In parallel, the gluten-free diet (GFD) the core therapy for CD
introduces practical burdens that are uniquely complex in T1D, where carbohydrate counting, hypoglycemia
prevention, and dietary quality already demand sustained behavioral work; thus, clarifying when, how, and in whom
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to screen and confirm CD has immediate downstream implications for patient-centered care and outcomes [4, 5].
The majority of people with type 1 diabetes mellitus (T1LDM) are either children or young adults. This chronic
autoimmune condition affects millions of people worldwide [11]. This condition is characterized by the immune
system destroying the B-cells in the pancreas, which results in an insulin shortage and ongoing high blood sugar.
Progressive p-cell autoimmunity normally occurs during the prodromal period of type 1 diabetes, which may last up
to a decade and is usually preceded by the asymptomatic development of the illness [12, 13]. The entry of CD8+
CD4+ T lymphocytes into the pancreatic islets characterizes this stage, leading to insulitis and, ultimately, the death
of B cells [14]. Insulin autoantibodies, anti-islet antigen 2 autoantibodies, and anti-glutamic acid decarboxylase-65
autoantibodies (GADA) are positive blood markers for type 1 diabetes, albeit the patient is asymptomatic throughout
this time [15]. When just ten to thirty percentages of the islet mass remains; patients begin to experience
hyperglycemic symptoms [16].

Following the onset of symptoms, the subsequent stage of the illness is characterized by the treatment of
hyperglycemia and its complications. Like all autoimmune diseases, typel diabetes is a complex hereditary
condition whose etiology is also influenced by environmental variables. The geoepidemiology shows that the
incidence of TIDM has nearly doubled in children under the age of five [17]. Autoimmune disorders tend to cluster
in "some" people due to similar genetic components and associated environmental variables. Ten to thirty percent of
people with type 1 diabetes acquire other autoimmune disorders, which typically appear after the disease's clinical
beginning [16]. These diseases can be vitiligo, autoimmune gastritis, uveitis, celiac disease (CD), autoimmune
thyroid disease (AiTD), and adrenal autoimmunity [18, 19]. The combination of type 1 diabetes with additional
autoimmune diseases is known as autoimmune polyendocrine syndromes (APS). On the other hand, not all
autoimmune illnesses that belong to the different types of APS are endocrine disorders, therefore this phrase is
inaccurate. However, four APS categories designated APS-1 through APS-4 has been identified [20, 21].
Autoimmune polyendocrinopathy is another name for APS-1. Addison's disease, hypoparathyroidism, and
candidiasis are among the clinical signs of candidiasis ectodermal dystrophy, a monogenic ailment caused by a
mutation in the Aire gene [22]. When Addison's illness coexists with either AiTD or TIDM, APS-2 is identified. A
subtype of APS-4, is the coexistence of CD and T1DM, which denotes a category that contains combinations not
covered in the aforementioned categories. AiTD is classed as APS-3 when it coexists with other autoimmune
disorders [16, 23, 24]. Another autoimmune condition that is typified via intolerance to gluten of wheat is CD or
non-tropical sprue. Adrenal insufficiency, hypogonadism, dermatitis herpetiformis, small stature, delayed puberty
and anemia, are among its intestinal and extraintestinal symptoms [25, 26]. CD typically manifests in an unusual,
silent, or prospective form in patients with TLDM, who are regarded as high-risk individuals for the disease [27].
Mechanistically, the T1D-CD association is biologically coherent rather than merely epidemiologic. CD
pathogenesis is among the best-characterized HLA-associated immune diseases, where gluten exposure in
genetically susceptible individuals drives a defined cascade culminating in characteristic intestinal injury and highly
disease-specific serology [6, 7]. Importantly, recent work in a leading diabetes journal adds immunologic granularity
by demonstrating gliadin-reactive T cell responses in the gut in children with T1D (with or without diagnosed CD),
reinforcing the concept that intestinal immune activation relevant to gluten may be present along a spectrum in T1D
and could complicate interpretation of early or borderline serology in routine practice [8].

From a clinical standpoint, the literature since 2022 has increasingly highlighted that the central challenge is not
whether CD occurs in T1D, but how to optimize detection and confirmation while minimizing avoidable procedures
and unnecessary diet restriction. The 2022 ISPAD consensus chapter on associated conditions in youth with T1D
supports systematic screening for CD and provides an international framework for when to test and how to interpret
results in pediatric diabetes care [5]. However, more recent analyses sharpen unresolved issues: transient or
fluctuating tTG positivity can occur in children with T1D, raising concern that early testing or single time-point
positivity especially near diabetes onset may prompt endoscopy or GFD without histologic CD [9, 10]. This is
clinically consequential because the GFD’s benefits in T1D populations are not uniformly demonstrated across all
outcomes; a 2022 systematic review summarizing youth with T1D and CD reported discordant findings across
studies, while suggesting that GFD adherence can support normal growth without worsening HbA1c or insulin dose,
yet may affect post-prandial glycemia exactly the type of nuanced evidence that complicates “one-size-fits-all”
counseling [4]. Therefore, the current literature supports the importance of screening and treatment, but
simultaneously signals the need for tighter diagnostic pathways, clearer thresholds for biopsy decisions, and better
outcome-focused evidence that reflects modern diabetes technologies and dietary environments.

226



Dijlah Journal of Medical Sciences (DJMS) Vol. 3, No. 2, May, 2026, pp. 225-235
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 25

This paper aimed to: (i) summarize contemporary estimates of CD prevalence in T1D across settings and screening
paradigms, (ii) integrate current understanding of shared pathogenesis, emphasizing genetic susceptibility and
emerging mucosal immunology; and (iii) critically evaluate clinical implications screening strategies, diagnostic
confirmation challenges (including transient seropositivity), and practical consequences of GFD initiation in people
living with T1D. The motivating gap is that, despite updated international guidance and new mechanistic and
epidemiologic work, day-to-day clinical decisions still face uncertainty about optimal screening timing/intervals,
interpretation of borderline or early antibody results, and which patient-important outcomes are most likely to
improve with diagnosis and treatment of CD in the context of contemporary T1D care.

1. Genetic Susceptibility and Shared Autoimmune Pathways

We may learn a great deal about the common autoimmune pathophysiology of CD and T1DM from their
molecular foundations. With over 30 genetic loci implicated in susceptibility, both illnesses are acknowledged as
complex polygenic syndromes. High concordance rates among monozygotic twins and persistent evidence of family
aggregation imply a considerable genetic susceptibility to both illnesses, highlighting the important role of heredity
[16, 28]. Most researchers agree that the HLA class Il region is the single most important genetic component in
determining the likelihood of developing type ldiabetes and coronary heart disease (CHD). Chromosome 6p21
includes the DR, DQ, and DP loci, as well as high-risk haplotypes as DR3-DQA10501-DQB102:01 and DR4-
DQA103:01-DQB103:02, the main factors that increase the likelihood of type 1 diabetes [29, 30]. People with the
DR3/DR4 genotype are much more likely to acquire type 1 diabetes, particularly if they have a first-degree relative
who has the disease. The fact that anti-tissue transglutaminase (tTG) antibodies are present in a large percentage of
type 1 diabetic patients who are homozygous for DR3/DQ2 further supports the idea that the two diseases have a
same genetic architecture.

Two of the most common T1DM susceptibility genes, DQB103:02 and DQB102:01, are also major CD
susceptibility genes. In cases of severe or refractory CD, the most important risk molecules are HLA-DQ2 and
HLA-DQ8 [31, 32, 33]. When it comes to HLA risk, linkage disequilibrium has a bigger role, especially when it
comes to DR3 and DQ2. While DR3 is inherited in a hereditary fashion, there is speculation that DQ2 has a direct
role in the presentation of autoantigens in both disorders. In CD, particular interactions at -chain residues explain
the mechanism by which negatively charged gliadin peptides, whether they are native or deamidated by tTG, attach
with a high affinity to DQ2 and DQ8 molecules [34, 35]. A similar process has been proposed for type 1 diabetes,
whereby diabetogenic peptides may have a preference for binding to DQ2, suggesting a shared antigen presentation
route that may initiate the illness. However, the exact triggering antigen for type 1 diabetes is yet unknown [16].

Though there is a significant risk associated with HLA, it does not completely explain how type 1 diabetes or
chronic kidney disease (CD) begin. Additional non-HLA loci involved in immune modulation have been discovered
by genome-wide association studies. These include genes involved in T-cell differentiation, survival, and activation
(e.9., RUNX3, ETS2, FASL, TNFSF18, RGS1, CTLA4, ICOS, CD28, CD247, SH2B3), as well as loci associated
with B-cell maturation (ICOSLG, RGS1) and cytokine signaling (IL18R1, IL1R1, IL1RL2). Despite having very
small impact sizes, these loci add to the overall picture of autoimmune vulnerability [16] (Figure 1). Noting shared
variations in a considerable number of susceptibility loci, there is genetic overlap between type 1 diabetes and
chronic kidney disease. Crucially, a number of these sites have been linked to other autoimmune diseases, lending
credence to the idea that there may be a shared genetic fingerprint underpinning a variety of immune-mediated
illnesses.
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Fig (1): Genetic loci concerned in vulnerability to coexistence of CD and T1DM. Interleukin 1 receptor
ligand 2: IL1IRL2; Human leucocyte antigen class 11 genes: DR3-DQ2 and DR4-DQ3; Interleukin 1 receptor:
IL1R1; Interleukin 18 receptor: IL18R1; Regulator of G protein Signaling: RGS1; SH2B adaptor family:
SH2B3; T cell surface glycoprotein: CD247; Runt-related transcription factor 3: RUNX3, ETS2 ; ETS2;
Costimulatory molecule: CD28; Tumor necrosis factor superfamily member 18: TNFSF18; Fas ligand:
FASLG.

2. Immunopathogenesis and Mechanistic Insights

In type 1 diabetes mellitus (T1DM), the immune system destroys particular cells inside the body; in type 2
diabetes mellitus (CD), this damage targets the cells lining the intestines (enterocytes). Wheat gluten is the principal
beginning antigen in CD, which helps to clarify its pathogenic processes, but the environmental trigger for type 1
diabetes is still unknown [36, 37]. Some viral agents, such rotavirus, hepatitis C virus, and adenovirus type 12, have
also been suggested as possible environmental causes for CD, alongside gluten [38]. Similarly, enteroviruses and
herpesviruses have been suggested as candidate triggers for TIDM [39, 40]. Considering that TLDM often precedes
CD in autoimmune polyglandular syndrome type 4 (APS-4) [41], the cascade of events is frequently described in
this order (Figure 2).

In T1IDM, exposure to an unidentified triggering factor induces pancreatic B-cells to major histocompatibility
complex (MHC) class | molecules and upregulate interferon (IFN)-a, promoting their recognition and targeting by
autoreactive CD8" cytotoxic T lymphocytes [42]. Type | interferons activate dendritic cells (DCs), which
subsequently present antigens of B-cell to naive CD4* T cells. These CD4* T cells help macrophage-mediated
destruction via pro-inflammatory cytokines and reactive oxygen species, while also activating antigen-specific B
cells to generate autoantibodies. These antibodies participate in complement-mediated B-cell injury and further
amplify antigen presentation. Antigen-specific CD4" T cells facilitate DC licensing for cross-presentation, causing
cytolytic CD8" T lymphocytes to activate and undergo B-cell apoptosis via the perforin-granzyme pathways and Fas-
FasL signaling system. This response is controlled by regulatory immune cells, such as FoxP3* regulatory T (Treg)
cells and IL-4-producing natural killer T cells. However, Treg cell function may be impaired in the presence of
cytokines such as IL-21, resulting in a relapsing—remitting disease pattern often described as the “honeymoon
phase,” with temporary reduction in exogenous insulin requirements, before progressive B-cell loss leads to overt
T1DM [14, 16, 43].

After typel diabetes begins, autoreactive T and B cell responses remain, in contrast to temporary immunological
remission. This might be due to the persistent presence of autoantigens or continuous exposure to an unknown
trigger. Treg dysfunction and a pro-inflammatory systemic environment may have a role in the future development
of CD in certain people [44, 45]. The autoimmune interaction may now reach the gut as a result of neuropathy and
immunological disturbance caused by hyperglycemia, which raise intestinal permeability. The gut-associated
lymphoid tissue may prime diabetogenic T cells first, then regional lymph nodes activate them further [46].
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There are three traditional steps in the development of CD: (1) events in the lumen and early mucosa, (2) the
activation of harmful CD4" T cells, and (3) inflammatory tissue damage caused by innate and adaptive immunity.
The complex combination of wheat proteins known as gluten consists mostly of gliadins and glutenins [47, 48].
Incompletely digested proline- and glutamine-rich peptides derived from wheat, barley, or rye traverse the intestinal
epithelium due to increased permeability [49]. These peptides are deamidated by tissue transglutaminase (tTG),
generating negatively charged epitopes with high affinity for HLA-DQ2 and DQ8 molecules, which are then
presented to CD4* T cells in the lamina propria [50]. Shorter gluten-derived peptides, such as the 19-mer, also
induce innate immune activation via IL-15, promoting epithelial barrier disruption and driving IFN-y production and
cytotoxic activity by intraepithelial lymphocytes. Subsequent access of longer immunodominant peptides, such as
the 33-mer, to the lamina propria leads to expansion of gluten-specific T cells and cytokine-mediated villous
atrophy, further amplified by metalloproteinase release from stromal and inflammatory cells. In addition to
impeding tTG function and epithelial differentiation, activated T cells promote B cell-mediated production of anti-
tTG antibodies and anti-gluten [48, 51].

Emerging data highlight the prominent role of the gut microbiome in shaping autoimmune susceptibility in TIDM
and CD. Although it remains unclear whether microbial dysbiosis is a cause or consequence of disease, priming of
autoreactive effector T cells in the gut has been documented in both conditions. Toll-like receptor-mediated
responses to bacterial and viral components may contribute to pathological T cell activation [52, 53]. Gram-positive
bacteria are potent inducers of Thl-driven inflammation, and antibiotic suppression of these organisms reduces
T1DM incidence in non-obese diabetic mice. Alterations in intestinal microbiota have been observed in individuals
even during the prodromal phase of TLIDM. A pathogenic strain of Nesterenkonia jeotgali has also been isolated
from the duodenal mucosa of CD patients. While the precise contribution of the microbiome remains to be fully
elucidated, these findings strongly suggest its modulatory role in autoimmune pathophysiology [14, 16].
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Fig (2): Pathophysiological mechanisms in celiac disease and type 1 diabetes leading to immune-mediated
destruction of intestinal enterocytes and pancreatic -cells [16].

3. Clinical Spectrum, Diagnostic Markers, and Screening Protocols

In majority of patients with this subtype of APS-4, TIDM precedes the onset of celiac disease (CD),
whereas the rest of them exhibit the reverse or simultaneous presentation. The reason for this pattern remains
unclear, although it has been postulated that the extended prodromal phase of TIDM may facilitate progressive
epitope spreading, eventually leading to the development of celiac-specific autoantibodies [54, 55].

Prolonged hyperglycemia is the main clinical feature of typel diabetes, which manifests itself clinically as
traditional osmotic symptoms such as extreme weight loss, increased thirst, increased hunger, and increased urine
production. Diabetes may be diagnosed or ruled out with the help of nonspecific symptoms including nausea,
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vomiting, stomach pain, constipation, and headaches, in addition to these telltale signs. Other concerning signs
include secondary enuresis in a previously recurrent pyogenic skin infections, nocturia, toilet-trained child, and
candidal diaper rash. The detection of urinary ketones also supports the diagnosis of TADM [56, 57, 58, 59].

According to the American Diabetes Association (ADA) guidelines, type 1 diabetes may be diagnosed when plasma
glucose levels are either 11.1% or higher at random, 7.0 mmol/L while fasting, 11.1% or higher after a 2-hour oral
glucose tolerance test, or 6.5% or higher with HbAlc [47, 48]. Type 1 diabetes mellitus (T1DM) is distinct from
other forms of diabetes because individuals with it need insulin injections continuously throughout their lives. Other
forms of diabetes include type2 diabetes in children and adolescents (LADY), slowly progressive insulin-dependent
diabetes mellitus (SPI-DM), and latent autoimmune diabetes in adults (LADA) [60]. Although hyperglycemic
hyperosmolar condition is uncommon in type 1 diabetes, it is linked with a high mortality rate, and around 30% of
patients first present with diabetic ketoacidosis [16].

At disease onset, majority of patients with TLDM test positive for one or more pancreatic autoantibodies, including
insulin autoantibodies (IAA), islet cell antibodies, glutamic acid decarboxylase 65 (GADG65) antibodies, and zinc
transporter 8 (ZnT8) antibodies [61]. IAA is frequently the earliest detectable antibody, often present years prior to
clinical onset [62]. GAD65 antibodies are widely recognized as general markers of autoimmunity and have been
correlated with CD- and autoimmune thyroid disease-related antibodies [63].

In TIDM patients, CD may present with classical, atypical, or silent manifestations. Therefore, routine screening is
essential, as early detection and implementation of a gluten-free diet (GFD) improves glycemic control and
metabolic outcomes [64]. Infertility, mild gastrointestinal symptoms (such as abdominal bloating or discomfort),
growth failure, fatigue and unexplained weight loss, that mimics constitutional delay, recurrent aphthous ulcers,
osteopenia, osteoporosis, and, in rare cases, enteropathy-associated T-cell lymphoma raise clinical suspicion [65,
66]. Iron and folate deficiency with or without anemia is one of the most frequent laboratory outcomes [67]. Patients
with type 1 diabetes who also have chronic kidney disease are at a higher risk of developing microvascular
complications such diabetic retinopathy and nephropathy, and they are more likely to have hypoglycemia episodes
[68]. T1D and coronary heart disease (both conventional and non-conventional) symptoms are reviewed in Table 1.

Table (1): Classical and non-classical symptoms of CD and T1DM

Type 1 diabetes mellitus [56], [57],
[58], [59]

Urine ketones
Recurrent candida rash

Celiac disease [16], [69]

Dental hypoplasia
Dermatitis herpetiformis
Compensatory hyperthyroidism

Polypha}gla .. . Low bone mineralization
Pyogenic skin infections .
. Recurrent aphtous stomatitis
Nocturia hypogonadism
Headache ypogo
Constipation Infertility
Abdominal discomfort Gquth abnormalities
. Fatigue
Vomiting Weight loss
Polydipsia g

) . Abdominal discomfort/ bloating
Osmotic symptoms-polyuria

Hyperglycemia

CD diagnosis follows a widely accepted two-step protocol involving serological testing followed by
histopathological confirmation [70]. As a first step in the screening process, we check for antibodies that target
tissue transglutaminase (tTG) and endomysial antibodies (EMA). In seronegative cases with high clinical suspicion,
total serum IgA is measured to assess for selective deficiency of IgA, if present, EMA IgG and tTG IgG are
evaluated. An extra set of antibodies, such IgA/IgG antibodies against gliadin and IgA antibodies against
deamidated gliadin peptide, can be useful for identifying unusual instances [71, 72].

Seropositive people must have a small intestine biopsy for histological confirmation. Symptoms such as crypt

hyperplasia, partial to complete villous atrophy, and elevated intraepithelial lymphocytes (>25 per 100 enterocytes)
may be used as diagnostic tools [73]. Periodic screening is highly advised irrespective of symptomatology, even if
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developing data has prevented current recommendations from key organizations, such as the ADA, ISPAD, CDA,
and NASPGHAN, from consistently specifying CD screening procedures in typel diabetes [74].

4. Therapeutics Strategies and Clinical Outcomes

An exogenous insulin pump is the mainstay of type 1 diabetes treatment, whereas a gluten-free diet (GFD)
that completely cuts out wheat, rye, and barley is the only effective intervention for celiac disease (CD). There is no
widely agreed-upon safe level of gluten consumption per day; therefore it is best to stay away from it altogether.
Consequently, both illnesses rely heavily on proper nutrition [75].

To maximize postprandial glycemic control in typel diabetes, a diet rich in foods with a low glycemic index (Gl) is
advised. When typel diabetes and celiac disease coexist, dietary management might be more challenging since
many gluten-free goods on the market have a higher GI [76, 77]. Both disorders have metabolic effects, which might
impact the development of both diseases and their symptoms.

Poor glycemic control, reduced total and high-density lipoprotein (HDL) cholesterol levels, lower diastolic blood
pressure, and an increased prevalence of microvascular complications such as diabetic nephropathy and retinopathy
are common in type 1 diabetic patients with newly diagnosed or undiagnosed CD, according to several studies. Also,
this subgroup often has inferior development markers, such as a lower body mass index (BMI), less bone mineral
density, and shorter stature. The good news is that there is new research that shows how many metabolic and clinical
abnormalities improve after a year of following a GFD religiously. The fact that GFD has a positive impact on
inflammatory immune responses demonstrates that it has therapeutic value beyond just alleviating symptoms [16,
78].

2- CONCLUSION

The co-existence of type 1 diabetes mellitus (T1DM) and celiac disease (CD) is a significant subtype of
autoimmune polyendocrine syndrome, as it has common genetic factors, immunological mechanisms, and
complexities in management. The evidence that is emerging in this field highlights the importance of early
screening, holistic metabolic and nutritional strategies, and long-term follow-up to prevent complications and
achieve optimal outcomes. There is a need for a multidisciplinary approach involving endocrinologists,
gastroenterologists, dietitians, and immunologists. However, some existing limitations are still present in the current
literature. The majority of the literature is observational, regional, or retrospective in nature. Some differences in the
screening practices, diagnostic criteria, and follow-up times make it difficult to compare the studies. Furthermore,
although the genetic overlap of HLA-DQ2/DQ8 is well established, the precise environmental factors and
immunological mechanisms of coexistence of the disease are not well understood. The data available on the long-
term cardiovascular, microvascular, and bone disease in patients with both diseases is still limited.

Future research should aim at conducting large-scale prospective cohort studies to better elucidate the temporal
relationship between T1DM and the development of CD. Moreover, research studies that aim to elucidate the
underlying mechanisms of immune regulation, microbiota alterations, and environmental factors would also aid in
better understanding the shared pathogenesis. In addition, interventional studies that aim at optimized dietary
management and personalized screening intervals could also aid in better managing the disease. The key to better
managing the disease may lie in the development of precision medicine strategies that integrate genetic, immune,
and metabolic profiling.

REFERENCES

[1] Karimzadhagh, S., et al. (2025). Meta-analysis: Global prevalence of coeliac disease in type 1 diabetes.
Alimentary Pharmacology & Therapeutics, 61(1), 8-31.

[2] American Diabetes Association. (2025). Comprehensive medical evaluation and assessment of
comorbidities: Standards of care in diabetes—2025. Diabetes Care, 48(Supplement_1), S59-S85.

[3] American Diabetes Association. (2025). Children and adolescents: Standards of care in diabetes—2025.
Diabetes Care, 48(1), S283-S305.

231



Dijlah Journal of Medical Sciences (DJMS) Vol. 3, No. 2, May, 2026, pp. 225-235
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 25

[4] Mozzillo, E., et al. (2022). The impact of a gluten-free diet on growth, metabolic control, and quality of life
in youth with type 1 diabetes and celiac disease: A systematic review. Diabetes Research and Clinical
Practice, 191, 110032.

[5] Frohlich-Reiterer, E., et al. (2022). ISPAD clinical practice consensus guidelines 2022: Other
complications and associated conditions in children and adolescents with type 1 diabetes. Pediatric
Diabetes, 23(8).

[6] Abed, B. A., Khazaal, F., Mohammed, N. U. G., Farhan, L. O., & Salman, I. N. (2025). Enhanced
diagnostic accuracy of type 1 diabetes mellitus through the combined use of serum B-catenin and HbAlc.
Irish Journal of Medical Science, 1-5.

[7]1 Apostolopoulou, M., Lambadiari, V., Roden, M., & Dimitriadis, G. D. (2025). Insulin resistance in type 1
diabetes: Pathophysiological, clinical, and therapeutic relevance. Endocrine Reviews, 46(3), 317-348.

[8] Syed, F. Z. (2022). Type 1 diabetes mellitus. Annals of Internal Medicine, 175(3), ITC33-1TC48.

[9] Eizirik, D. L., Szymczak, F., & Mallone, R. (2023). Why does the immune system destroy pancreatic f3-
cells but not a-cells in type 1 diabetes? Nature Reviews Endocrinology, 19(7), 425-434.

[10] Suzuki, D., Shima, H., Kawashima, S., Kamimura, M., Kikuchi, A., & Kanno, J. (2024). Trends in
endogenous insulin secretion capacity and anti-islet autoantibody titers in two childhood-onset slowly
progressive insulin-dependent diabetes mellitus cases. Clinical Pediatric Endocrinology, 33(4), 238-243.

[11] Kaur, N., Bhadada, S. K., Minz, R. W., Dayal, D., & Kochhar, R. (2018). Interplay between type 1 diabetes
mellitus and celiac disease: Implications in treatment. [Journal name missing], 36(6), 399-408.

[12] Kandemir, N., et al. (2024). Epidemiology of type 1 diabetes mellitus in children and adolescents: A 50-
year, single-center experience. Journal of Diabetes, 16(5), e13562.

[13] Sobolewska, J., Zak, Z., Dziatach, £., & Witek, P. (2023). Autoimmune disorders associated with type 1
diabetes: Clinical overview and principles of management. Pediatric Medicine Rodzinna.

[14] Grasso, E. A., & Chiarelli, F. (2024). Type 1 diabetes and other autoimmune disorders in children.
Pediatric Diabetes, 2024(1), 5082064.

[15]Husebye, E. S. (2024). Autoimmune polyendocrine syndromes. In The Rose and Mackay textbook of
autoimmune diseases (pp. 627—639).

[16]Liu, Y., Wang, F., Zhang, L., Zhang, H., & Zhu, Y. (2025). Autoimmune polyendocrine syndrome type 2
in children: A case report and literature review. BMC Pediatrics, 25(1), 351.

[17]Wolff, A. S. B., & Oftedal, B. E. (2025). Aire mutations and autoimmune diseases. In Thymus
transcriptome and cell biology (pp. 223-246).

[18] Salih, F. T., Abdullah, W. H., Ibrahim, B. A., & Ayoub, N. I. (2024). Assessment of growth status in
children and adolescents with type 1 diabetes mellitus in Baghdad: A case-control study. Journal of the
Pakistan Medical Association, 74(S48), 8.

[19] ALShabana, S. A. W., & Alkubaisib, M. R. (n.d.). Evaluation of vitamin D3 levels in Iragi type | diabetes
mellitus with and without celiac disease.

[20] Mpakosi, A., et al. (2025). Challenges in the pediatric celiac disease diagnosis: An up-to-date review.
Diagnostics, 15(18), 2392.

[21] Kumar, K., & Rustogi, D. (2023). Extraintestinal manifestations of celiac disease in children. In Celiac
disease and gluten-free diet. IntechOpen.

[22]Edelman, S. V., Agardh, D., Cui, N., Hao, L., Wieloch, M., & Meneghini, L. (2025). Risk of new-onset
type 1 diabetes in individuals with celiac disease and thyroid disease: An observational study. Diabetes,
Obesity and Metabolism.

232



Dijlah Journal of Medical Sciences (DJMS) Vol. 3, No. 2, May, 2026, pp. 225-235
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 25

[23] Doyle, J. B., Silvester, J., Ludvigsson, J. F., & Lebwohl, B. (2025). Advances in the pathophysiology,
diagnosis, and management of celiac disease. BMJ, 391.

[24] lversen, R., & Sollid, L. M. (2023). The immunobiology and pathogenesis of celiac disease. Annual
Review of Pathology: Mechanisms of Disease, 18(1), 47-70.

[25] Gianfrani, C., et al. (2025). T cell-mediated immunity to gliadin is elicited in the gut mucosa of type 1
diabetes patients only in presence of celiac disease comorbidity. Diabetes, 74(9), 1625-1634.

[26] Hatun, S., et al. (2022). Recommendations for clinical decision-making in children with type 1 diabetes and
celiac disease: Type 1 diabetes and celiac disease joint working group report. Journal of Clinical Research
in Pediatric Endocrinology, 14(1), 1.

[27]Rutsky, J., Krueger, A., Sun, Q., Fei, L., & Mallon, D. (2024). Predictors of celiac disease in patients with
type 1 diabetes and positive tissue transglutaminase immunoglobulin A. Journal of Pediatric
Gastroenterology and Nutrition, 79(3), 622—630.

[28] Quattrin, T., Mastrandrea, L. D., & Walker, L. S. K. (2023). Type 1 diabetes. The Lancet, 401(10394),
2149-2162.

[29] Siddiqui, K., Ugaili, A. A., Rafiq, M., & Bhutto, M. A. (2021). Human leukocyte antigen (HLA)-DQ2 and
-DQ8 haplotypes in celiac, celiac with type 1 diabetic, and celiac suspected pediatric cases. Medicine,
100(11), e24954.

[30]Rich, S. S., Erlich, H., & Concannon, P. (2021). Genetics of type 1 diabetes.

[31] Aboulaghras, S., et al. (2023). Meta-analysis and systematic review of HLA DQ2/DQ8 in adults with celiac
disease. International Journal of Molecular Sciences, 24(2), 1188.

[32] Lewandowski, P., Zielifiska, A., Krawczyk, T., Kowalczyk, A., & Wojcik, E. (2025). Incidence, genetic
risk profiling, and clinical outcomes of type 1 diabetes mellitus in East Mediterranean children: A
multicenter registry analysis (2020-2024). Ambulatory Pediatrics, 9(7), 166-178.

[33]Oliveira, D. R., et al. (2022). HLA DQ2/DQ8 haplotypes and anti-transglutaminase antibodies as celiac
disease markers in a pediatric population with type 1 diabetes mellitus. Archives of Endocrinology and
Metabolism, 66, 229-236.

[34] Abbasi, A., et al. (2024). A critical review on the gluten-induced enteropathy/celiac disease: Gluten-
targeted dietary and non-dietary therapeutic approaches. Food Reviews International, 40(3), 883-923.

[35] Palou, E. (2025). Disease associations with HLA alleles. In Immunogenetics and histocompatibility: A
guide for practitioners (pp. 285-301).

[36] Geller, S., Umarnazarova, Z., Azimova, N., Usmonova, K., & Kamilova, A. (2025). Markers of enterocyte
damage in celiac disease in children: Is there an association with the clinical manifestations of the disease?
Frontiers in Pediatrics, 13, 1566149.

[37]Zhang, Y., Li, M., Liu, H., Fan, Y., & Liu, H. H. (2025). The application of procyanidins in diabetes and its
complications: A review of preclinical studies. Frontiers in Pharmacology, 16, 1532246.

[38] Asri, N., Mohammadi, S., Jahdkaran, M., Rostami-Nejad, M., Rezaei-Tavirani, M., & Mohebbi, S. R.
(2025). Viral infections in celiac disease: What should be considered for better management. Clinical and
Experimental Medicine, 25(1), 1-13.

[39] Laiho, J. E., et al. (2025). Detection of enterovirus RNA in pancreas and lymphoid tissues of organ donors
with type 1 diabetes. Diabetologia, 1-15.

[40]Wang, S.-C., & Liao, J.-Y. (2022). Epidemiologic implication of the association between herpes simplex
virus infection and the risk of type 1 diabetes mellitus: A nationwide case-control study in Taiwan.
International Journal of Environmental Research and Public Health, 19(13), 7832.

233



Dijlah Journal of Medical Sciences (DJMS) Vol. 3, No. 2, May, 2026, pp. 225-235
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 25

[41]Jawad, G.S., Ghannawi, L.A., Dhaif, S.S., Abdullah, W.H., Al-Jameel, L.S., Thamer, M.A. (2026). Gut
Microbiota and Diabetes Mellitus: Insights into Type 1 and Type 2 Diabetes: A Review. Dijlah Journal of
Medical Sciences, 3(1): 178-185.

[42]Jiang, H., et al. (2022). Interferon-o promotes MHC I antigen presentation of islet B cells through STAT1-
IRF7 pathway in type 1 diabetes. Immunology, 166(2), 210-221.

[43]Li, Y., et al. (2021). Revisiting the antigen-presenting function of 3 cells in T1D pathogenesis. Frontiers in
Immunology, 12, 690783.

[44] Xiao, Y., Deng, C., & Zhou, Z. (2021). The multiple roles of B lymphocytes in the onset and treatment of
type 1 diabetes: Interactions between B lymphocytes and T cells. Journal of Diabetes Research, 2021(1),
6581213.

[45] Camarca, A., Rotondi Aufiero, V., & Mazzarella, G. (2023). Role of regulatory T cells and their potential
therapeutic applications in celiac disease. International Journal of Molecular Sciences, 24(19), 14434.

[46] Portincasa, P., Bonfrate, L., Wang, D. Q., Frihbeck, G., Garruti, G., & Di Ciaula, A. (2022). Novel insights
into the pathogenic impact of diabetes on the gastrointestinal tract. European Journal of Clinical
Investigation, 52(11), e13846.

[47]Doyle, J. B., Silvester, J., Ludvigsson, J. F., & Lebwohl, B. (2025). Advances in the pathophysiology,
diagnosis, and management of celiac disease. BMJ, 391.

[48]Iversen, R., & Sollid, L. M. (2023). The immunobiology and pathogenesis of celiac disease. Annual
Review of Pathology: Mechanisms of Disease, 18(1), 47-70.

[49]Wang, J., He, Y., Liu, Z., Liu, X., & Jing, Y. (2025). Glutamine peptides: Preparation, analysis,
applications, and their role in intestinal barrier protection. Nutrients, 17(6), 1017.

[50]Scherer, T. C., et al. (2025). Bifidobacteria and celiac disease: Mechanisms of probiotic action in reducing
gluten-induced cytotoxicity and inflammation. Molecular Nutrition & Food Research, e70222.

[51] Abadie, V., Han, A. S., Jabri, B., & Sollid, L. M. (2024). New insights on genes, gluten, and
immunopathogenesis of celiac disease. Gastroenterology, 167(1), 4-22.

[52]Duan, T., Du, Y., Xing, C., Wang, H. Y., & Wang, R.-F. (2022). Toll-like receptor signaling and its role in
cell-mediated immunity. Frontiers in Immunology, 13, 812774.

[53]Zheng, S.-Y., & Dong, J.-Z. (2022). Role of toll-like receptors and Th responses in viral myocarditis.
Frontiers in Immunology, 13, 843891.

[54] Sobolewska, J., Zak, Z., Dziatach, L., & Witek, P. (2023). Autoimmune disorders associated with type 1
diabetes: Clinical overview and principles of management. Pediatric Medicine Rodzinna.

[55] Guandalini, S., & Discepolo, V. (2021). Celiac disease. In Textbook of pediatric gastroenterology,
hepatology and nutrition: A comprehensive guide to practice (pp. 525-548). Springer.

[56]Piccolo, G., et al. (2022). Infectious diseases associated with pediatric type 1 diabetes mellitus: A narrative
review. Frontiers in Endocrinology, 13, 966344.

[57]Luk, A. O. Y., & Cockram, C. S. (2024). Diabetes and infections. In Textbook of diabetes (pp. 878—896).

[58] Verma, H., Verma, P. K., Kumar, V., Bhat, N., & Bahurupi, Y. (2023). Prevalence and associated clinical
features of type 1 diabetes mellitus among children presented to a tertiary health care center of Himalayan
foothills. Cureus, 15(2).

[59]Wang, S., Sun, L., Rao, M. P. N., Fang, B., & Li, W. (2022). Comparative genome analysis of a novel
alkaliphilic actinobacterial species Nesterenkonia haasae. Polish Journal of Microbiology, 71(3), 453.

[60] Matsuda, T., et al. (2025). A case of latent autoimmune diabetes in the young positive for zinc transporter 8
antibody with type 2 diabetes characteristics. Clinical Pediatric Endocrinology, 34(3), 193-199.

234



Dijlah Journal of Medical Sciences (DJMS) Vol. 3, No. 2, May, 2026, pp. 225-235
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 25

[61] Almeida, F., Christy, A., Jatale, R., Tripathi, N., & Rodrigues, L. (2024). Prevalence of autoantibodies in
type 1 diabetes mellitus and the clinical utility of diabetes antibody testing in the Indian population: A
retrospective study of 3 years. Indian Journal of Medical Biochemistry, 27(3), 45-49.

[62] Bonifacio, E., & Ziegler, A. (2025). Type 1 diabetes risk factors, risk prediction, and presymptomatic
detection: Evidence and guidance for screening. Diabetes, Obesity and Metabolism, 27, 28-39.

[63]Rai, V. R., Khoso, Z., Riaz, M., Parveen, R., Mahar, S., & Noor, M. (2023). Celiac and autoimmune
thyroid disease in patients with anti-GAD positive type 1 diabetes mellitus. Journal of Ayub Medical
College Abbottabad, 35(3), 452-456.

[64] Mozzillo, E., et al. (2022). The impact of a gluten-free diet on growth, metabolic control, and quality of life
in youth with type 1 diabetes and celiac disease: A systematic review. Diabetes Research and Clinical
Practice, 191, 110032.

[65] Marathe, C. S., Rayner, C. K., Wu, T., Jones, K. L., & Horowitz, M. (2024). Gastrointestinal disorders in
diabetes. In Endotext [Internet].

[66] Kosucka, W., et al. (2025). The most common complications of celiac disease and the impact of a gluten-
free diet on their course. Quality in Sport, 42, 60556.

[67]Montoro-Huguet, M. A., Santolaria-Piedrafita, S., Cafiamares-Orbis, P., & Garcia-Erce, J. A. (2021). Iron
deficiency in celiac disease: Prevalence, health impact, and clinical management. Nutrients, 13(10), 3437.

[68]Monar, G. V. F., et al. (2022). Association between type 1 diabetes mellitus and celiac disease:
Autoimmune disorders with a shared genetic background. Cureus, 14(3).

[69] Santonicola, A., Wieser, H., Gizzi, C., Soldaini, C., & Ciacci, C. (2024). Associations between celiac
disease, extra-gastrointestinal manifestations, and gluten-free diet: A narrative overview. Nutrients, 16(12),
1814,

[70]Vincenzo, V., Gloria, S., Melissa, M., Alessandro, C., & Rachele, D. S. (2021). Histopathological
assessment of celiac disease. In Advances in celiac disease: Improving paediatric and adult care (pp. 79—
97). Springer.

[71]Infantino, M., et al. (2021). Positive tissue transglutaminase antibodies with negative endomysial
antibodies: Unresolved issues in diagnosing celiac disease. Journal of Immunological Methods, 489,
112910.

[72] Kareem, F. M., & Abdulammer, H. A. A. (2025). Correlation between adhesion molecules (ICAM-1 & E-
selectin) and diagnostic antibodies (TTG & AGA) in celiac disease. Egyptian Journal of Medical
Microbiology, 34(4), 51-59.

[73]Calado, J., & Verdelho Machado, M. (2022). Celiac disease revisited. GE - Portuguese Journal of
Gastroenterology, 29(2), 111-124.

[74]Sud, S., Marcon, M., Assor, E., Palmert, M. R., Daneman, D., & Mahmud, F. H. (2010). Celiac disease and
pediatric type 1 diabetes: Diagnostic and treatment dilemmas. International Journal of Pediatric
Endocrinology, 2010(1), 161285.

[75] Cadario, F. (2024). Insights in nutrition to optimize type 1 diabetes therapy. Nutrients, 16(21), 3639.

[76] Quarta, A., Guarino, M., Tripodi, R., Giannini, C., Chiarelli, F., & Blasetti, A. (2023). Diet and glycemic
index in children with type 1 diabetes. Nutrients, 15(16), 3507.

[77]Al-Majali, M. A., Burayzat, S., & Tayyem, R. F. (2023). Dietary management of type 1 diabetes mellitus
with celiac disease. Current Diabetes Reviews, 19(3), 111-119.

[78] Mozzillo, E., et al. (2022). The impact of a gluten-free diet on growth, metabolic control, and quality of life
in youth with type 1 diabetes and celiac disease: A systematic review. Diabetes Research and Clinical
Practice, 191, 110032.

235



