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Abstract

In celiac disease, the intake of gluten causes malabsorption due to atrophy of the
Keywords: intestinal villi. Its clinical course depends on the compliance of a gluten free diet,
malabsorption, celiac which can be verified by serological markers. Celiac disease is associated to other
disease. autoimmune entities (type 1 diabetes mellitus, connective diseases, thyroid disease).

This should be taken into account in the differential diagnosis of the clinical pictures
of these patients. A case report believed to that illustrates the association of celiac
disease and primary autoimmune thyroid disorder, whose symptoms were initially a
consequence of non-compliance with a gluten free diet, is presented.

Introduction

Patients with type 1 diabetes mellitus (T1D) are at a great risk for developing autoimmune diseases. It is well
recognized that T1D can be associated with celiac disease (CD) and autoimmune thyroid disorders (ATD). Recent
studies regarding CD and T1D have indicated that the frequency of this association can vary from 1.7% to 16%
(Lughetti et al., 2003; Komer et al., 2002). The frequency of ATD in patients with T1D is reported to vary from
3.9% to 40% in different populations (Sumnik et al., 2003). On the other hand, the frequency of ATD in patients
with CD varies from 4.1% to 14% (Hakanen et al., 2001). Growth, bone metabolism and fertility can be affected by
these autoimmune associations (Hakanen et al., 2001).

The inflammatory disorders T1D and CD co-segregate in populations, suggesting a common genetic origin. Both are
associated with the HLA class Il genes on chromosome 6p21.

T1D and CD tend to co-exist due to similar underlying genetic predisposition. CD and T1D belong to the group of
autoimmune illnesses, the pathogenesis of which involves the body's immune system destroying its own cells and
tissues. In recent years, a dynamic increase of autoimmune illnesses morbidity has been observed, especially in the
paediatric population. Autoimmune illnesses may affect almost all systems and organs of the body (Szalecki, 2009).
CD is one of the most common autoimmune disease-based disorders; it is elicited by a failure of oral tolerance
towards wheat, gluten and related cereals, which results in a multisystem inflammation of the intestinal tract. CD
involves damage to the mucous membrane of the small intestine manifested by the atrophy of intestinal villi, crypt
hyperplasia and intra-epithelial lymphocyte infiltration.

T1D is characterized by a deficit or absence of insulin resulting from T cell-mediated destruction of beta cells of the
pancreas, which produce insulin (Atkinson and Maclaren, 1994; Wo$ and Grzybowska-Chlebowczyk, 2009).
Children with T1D have an increased risk of developing other autoimmune disorders like Hashimoto’s thyroiditis,
Addison disease, vitiligo and celiac disease (Barker, 2006). The relation between T1D and these pathologies is a
common genetic background. All of these diseases are associated with organ-specific autoantibodies that can be
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detected before the development of clinical diseases; consequently, patients affected by T1D usually undergo a
scheduled (usually once a year) screening for these pathologies.

CD and T1 diabetes occur in genetically predisposed persons. Genetic predisposition for CD is mainly associated
with class Il HLA genes of histocompatibility complex on chromosome 6p21 (CELIAC 1). The majority of patients
with CD have the HLA DQ?2 antigen coded by alleles DQA1*0501 and DQB1*0201, and the rest of them have HLA
DQ8 coded by alleles DQA1*0301 and DQB1*0302. Less than 1% of patients suffering from CD lack any of the
HLA alleles associated with predisposition to the illness. However, HLA-associated genes that predispose to CD are
found in as much as 30-40% of healthy people. Thus, their presence seems to be essential, but indecisive for the
occurrence of CD. Other genes, not associated with HLA but involved in the pathogenesis of CD as well, include the
following: CELIAC 2 (5q31-33), CELIAC 3 (2933) and CELIAC 4 (19p13.1) (Di Sabatino and Corazza, 2009). It
usually develops in HLA-DQ2/8 positive individuals.

Class 1l HLA genes are also responsible for 40-50% of the genetic risk of T1D occurrence. The highest risk for the
occurrence of T1D is genotype DR3-DQA1*0501-DQB1*0201/DR4-DQA1*0301-DQB1*0302, whereas — DR15-
DQA1*0102-DQB1*0602 is associated with dominant protection (Silva et al., 2008).

The first association between T1D and CD was suggested in 1969 (Walker-Smith and Grigor, 1969). Antigen
HLA DQ2 occurs in 80% of patients with T1D and CD, and 49% of patients with T1D without CD. This means that
patients having antigen HLA DQ2 or HLA DQ8 are the most predisposed to the co-existence of CD and T1D
(Sumnik et al., 2000).

The increased prevalence of CD in patients with T1D is due to an overlap in the genetic susceptibility to both
diseases conferred by the HLADR3/DQ2 (Rewers and Eisenbarth, 2012). This haplotype is present in over 90% of
patients with CD and 55% of those with T1D, compared with only 20%-25% of the general population of European
ancestry. HLA-DQS8 also confers a risk of T1D (Rewers and Eisenbarth, 2012).

CD affects at least 10% of patients with T1D at some point in their lives (Rewers et al., 2004), with a prevalence
that varies between 0.6%-16.4%, according to different studies (Marchese et al., 2013; Camarca et al., 2012 ;
Lohi et al., 2007). The prevalence of CD among children with T1D is significantly higher than in non-diabetic
children (in Western countries CD affects around 1%-2% of the non-diabetic population).

Less than 10% of patients with T1D who develop CD show gastrointestinal symptoms, while most of the children
are either asymptomatic or only mildly symptomatic. Therefore, children affected by T1D undergo screening for
CD. Usually, celiac autoantibodies are tested at the time of diabetes onset and yearly during follow-up, but debate
exists about timing and frequency for screening (Freemark and Levitsky, 2003; Sud et al., 2010). When celiac
antibodies are detected (ideally confirmed at least twice), it is mandatory to perform esophagogastroduodenoscopy
with bowel biopsies to confirm diagnosis (Husby et al., 2012).

Presentation

A 17-year-old male presented to the hospital with an 8 month history of difficulty walking and a possible cerebellar
ataxia. Throughout the years prior to his presentation, his clinical history was the following:

At 7 years of age he was diagnosed with T1D. He started with insulin injections.

At 14 years of age he was diagnosed with a clinical diagnosis of celiac disease. The patient was started on a gluten-
free diet, which resulted in less abdominal bloating.

One year later, endoscopy was performed and biopsy was taken. The examination of intestinal biopsy revealed CD.
Villous atrophy with hyperplasia of the crypts and increased intraepithelial lymphocyte count was found on
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examination of biopsy. The diagnosis of celiac disease was based on the criteria of the European Society of
Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) (Walker-Smith et al., 1990). Hypertrophic
cardiomyopathy was diagnosed by Colour Doppler Echocardiography. Thyroid function test [serum free thyroxine
(T4)] and autoimmune abnormalities [thyroid antithyroglobulin (TgAb) and antithyroperoxidase (TPOAD)] levels
were in normal range.

At 17 years of age his physical examination revealed weight loss, hypogonadism and motor disorders (gait disorder).
The patient was admitted for further investigations, his physical examination revealed a progressive gait disorder.
On laboratory examination, complete blood count analysis was normal except Alc levels (8.5%). Erythrocyte
sedimentation rate was normal. He had no evidence of iron deficiency anemia. Biochemical examinations of
electrolyte were normal except magnesium 1.72 mg/dL (range 1.5-2.3 mg/dL) and phosphate 9.5 mg/dL (range 2.5-
5.6 mg/dL). He showed serum folate and vitamin B12 levels deficiency. His thyroid function tests revealed a
morning thyroid-stimulating hormone (TSH) level of 5.14 mU/mL (normal range: 0.6-4.0 mU/mL) and thyroxine
(T4) level of 9.2 pg/dL (normal range: 5.5-11 pg/dL). The serologic markers for celiac disease were negative [tissue
transglutaminase immunoglobulin (Ig) A and G, anti-gliadin Ig A and G, anti endomysium Ig A]. The serologic
markers for autoimmune abnormalities of thyroid gland [thyroid antithyroglobulin (TgAb) and antithyroperoxidase
(TPOAD)] levels were in normal range. Nuclear magnetic resonance spectroscopy of the brain demonstrated bilateral
occipital lesions. The patient was started on immunoglobulin anti-GAD (glutamic acid decarboxylase antibodies),
corticosteroid short term, and folic acid.

Later control showed: normal blood count analysis, normal electrolytes values, normal levels of TSH and T4,
negative transglutaminase immunoglobulin (Ig) A, elevated levels of antithyroperoxidase (TPOAD)]: 253.4 1U
(normal range < 60 IU/ml) and thyroid antithyroglobulin (TgAb): 91.3 IU (normal range < 60 1U/ml). During a
clinic visit, he admitted non-compliance with a gluten free diet. His physical examination revealed a progressive gait
disorder with bilateral ataxia of the four limbs and mild pubertal delay.

At the time of this report, he has normal blood count analysis and normal electrolytes values. Our patient is still
receiving folic acid, enalapril, azatoprine, Insulin glargine, Insulin aspartic therapy for correction. The patient
continues with a gluten-free diet and short term of treatment with immunoglobulin’s (three days).

Family history was positive for CD (mother), T1D (paternal great-grandmother) and CD and T1D (sister). His sister

of 14 years old was diagnosed with TLDM at 6 years and CD at 8 years old. Moreover, she has cerebellar ataxia
associated with gluten intolerance and autoimmune epilepsy and short stature (Figure 1).
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Figure 1: Pedigree of the family. The mother, CD and the father has normal phenotype and the sister has CD and T1D. Only
these family members were tested.
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Discussion

Type 1 diabetes (T1D) is one of the most common chronic childhood diseases. Although T1D mainly results from
T-lymphocyte mediated destruction of insulin producing beta cells within pancreatic islets, appearance of islet
autoantibodies (I Abs) in the peripheral blood is currently the most reliable marker to detect the autoimmune process
leading to clinical T1D (Atkinson et al., 2014). Autoantibodies directed against insulin (IAA), glutamic acid
decarboxylase (GAD), insulinoma antigen 2 (1A-2A), and zinc transporter-8 (ZnT8A) are routinely measured. The
incidence of T1D is increasing worldwide at 3-5% each year and has doubled in the last two decades, especially in
young children (Harjutsalo et al., 2008; Vehik et al., 2007). | Abs usually appear years before overt clinical disease
and nearly all children with the presence of >2 I Abs develop clinical T1D when followed over time (Ziegler et al.,
2013). The clinical classification of T1D has recently been re-defined to begin with the presence of >2 T Abs (Insel
et al., 2015). Children at risk for T1D need to be identified prior to symptom onset to 1) prevent life-threatening
diabetic ketoacidosis, 2) define individuals at high risk for intervention studies, and 3) identify environmental
triggers for the onset of islet autoimmunity. Up to 40% of T1D patients develop an additional autoimmune disorder,
and one in four children at risk for T1D in the Diabetes Autoimmunity Study in the Young (DAISY) develop islet,
celiac, thyroid or rheumatoid autoimmunity (Barker et al., 2005; Triolo et al., 2011; de Graaff et al., 2007).
Unfortunately, there is no easy and inexpensive tool to screen for these conditions. In a large effort, all DAISY and
TEDDY (The Environmental Determinant of Diabetes in the Young) study participants are screened for
autoantibodies to tissue transglutaminase (TGA) for celiac disease autoimmunity. Persistent TGA positivity and
celiac disease are secondary endpoints in both studies (Norris et asl., 2005; Liu et al., 2014), and the TEDDY
study has recently initiated screening for autoimmune thyroid disease including antibodies directed against thyroid
peroxidase (TPOA) and thyroglobulin (ThGA) in subset of samples. People with positive TPOA and/or ThGA are at
risk for developing autoimmune thyroid disease. All of these autoimmune diseases, including T1D, often begin in
childhood.

Autoimmune disorders such as ATD and CD are relatively common in diabetic children and serological screening
studies evaluating the prevalence of CD in patients with T1D have gained momentum in recent years. Rozsai et al.
(2002) reported anti endomysium Ig A (EMA) positivity of 6.6% in 196 T1D patients. Among these, 1.5% was
symptomatic CD cases. The highest association rate (16.4%) was reported by Barera et al. (2002). These authors
used antigliadin antibody and EMA tests as screening methods (Collin et al., 2002). Cherubini et al. (2002)
reported EMA positivity in 180 cases with T1D and their 116 healthy male siblings as 6.6% and 5.2%, respectively,
emphasizing the need for serological screening for CD in siblings of T1D patients.

Investigations have been focused on the effect of administering a gluten—free diet based on a diagnosis of CD on the
metabolic control of diabetes (Thain et al., 1974). A diet initiated upon determination of CD in a child with T1D
and suffering from malnutrition is expected to lead to weight gain and reduction in the number of hypoglycemic
episodes. A decrease in hypoglycemic attacks in pediatric cases with T1D associated with CD after starting a
gluten—free diet had been observed by several investigators (Collin et al., 2002). However, there are also studies
reporting no change in the incidence of hypoglycemia and ketoacidosis by gluten—free diet in children with T1D
(Sumnik et al., 2002).

It has been reported that the CD-related antibodies increase in frequency in the first—degree relatives of T1D
patients (Soukonnen et al., 2001). Studies have clearly shown that there is a significantly higher incidence of HLA
B8, DR3 and DQW?2 in CD. The common genetic background may play a role in the immune response mechanism
(Lughetti et al., 2003). Recent studies have shown that HLADQ polymorphisms (HLA-DQA1 DQB1) significantly
modify the risk of ATD in children with T1D (Sumnik et al., 2003).

Although the underlying mechanisms with respect to the development of multiple autoimmune diseases within the
same person are largely unknown, recent progress including the identification of several loci with associations to
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more than one autoimmune disease (Wellcome Trust Case Control Consortium, 2007) suggests that common
genetic factors or immunological processes are present among the different autoimmune diseases As the most
common coexisting organ specific autoimmune disease associated with T1D is autoimmune thyroid disease,
children with T1D, or with a family history of T1D, should be aware of the tendency to develop additional
autoimmune disorders, especially autoimmune thyroid disease.

Conclusion

T1D and CD are autoimmune diseases with considerable clinical and pathogenic overlap. While HLA is a clear
common risk factor, additional genetic and environmental factors likely play important roles in disease initiation.
Given increased prevalence of having both conditions and frequent lack of classic intestinal symptoms, CD
screening is currently recommended. Sensitive and specific serology tests are available, and when positive, should
be confirmed by upper endoscopic biopsies showing villous changes and increased intraepithelial lymphocytes. A
GFD may be challenging for some patients who already have dietary restrictions; however, it appears as if this diet
may provide overall benefit (or at least no harm) in T1D patients though the data in this area is variable. Emerging
evidence underscores the pathogenic overlap between these two conditions. While HLA susceptibility has been
known as a common risk factor, GWAS have identified a number of non-HLA genetic risk variants. Environmental
factors including introduction of solids, breast-feeding, viral infections and notably the gut microbiome appear to
contribute to risk of developing both diseases individually. Additional studies are needed to elucidate how these
factors predispose some individuals to getting both conditions.
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