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Abstract

Introduction and Purpose:

Celiac disease is a gluten-sensitive, immune-mediated enteropathy that occurs in people with a
genetic predisposition and leads to inflammation in the small intestine. During its course,
characteristic antibodies are produced, which together with histopathological examination of
material taken from the intestine, are the main elements of the diagnostic process. Depending on
the symptoms present and microscopic changes, we distinguish classical, non-classical,
subclinical and potential forms. The most typical presentation, in the form of gastrointestinal
symptoms includes diarrhea, abdominal pain and weight disturbances. Atypical symptom, which
may involve multiple other systems, are also increasingly observed. The cornerstone of treatment
is a lifelong gluten-free diet that excludes all products containing wheat, barley and rye. In most
cases, it helps alleviate or resolve symptoms and regenerate the intestinal mucosa. The long
diagnostic process, non-adherence to the diet and resistance to treatment pose a high risk of
complications at various stages of the disease, so it is important for the patient to cooperate
appropriately with the doctor and nutritionist. The purpose of this paper is to review the most
common complications of celiac disease and evaluate the impact of an appropriate diet on their
course.

State of knowledge:

The most commonly observed complications of celiac disease involve the gastrointestinal,
hematopoietic, reproductive, osteoarticular, and neurological systems. Although in some cases the
etiology of complications is not fully understood and the association of celiac disease with other
diseases is not completely certain, the need for early diagnosis and rapid implementation of a
gluten-free diet is still emphasized. This significantly reduces the risk of dangerous consequences.
If they occur, exclusion of gluten improves the clinical situation of the patient. Undoubtedly, the
most frequently observed complications include the effects of impaired absorption, such as
anemia, growth disturbances, and osteoporosis. Among the hematological diseases associated
with celiac disease, in addition to anemia, we find IgA deficiency, coagulation disorders, and
hyposplenism. Osteopenia, osteoporosis and the associated risk of fractures mainly affect those
with delayed diagnosis, severely advanced lesions on histopathological examination and those
who do not adhere to the diet. The most dangerous complications during the course of celiac
disease appear to be malignant lesions of the small intestine. The greatest co-occurrence has been

shown between intestinal T-cell lymphoma and adenocarcinoma. The prognosis in such patients is



usually poor. The effects of visceral disease can be particularly felt by women in their
reproductive years. In addition to menstrual disorders, obstetric complications in the form of
miscarriages, premature labor, fetal growth disorders and infertility are also observed.
Neurological symptoms such as gluten ataxia, peripheral neuropathy, headaches although less
frequently observed can be a major problem for the patient.

The implementation of a gluten-free diet proves to be a major financial and psychological burden
for the patient.

Conclusions:

Celiac disease is one of the diseases that pose many diagnostic and treatment challenges. In
addition to the typical gastrointestinal symptoms, many other symptoms and extraintestinal
complications are possible. A gluten-free diet plays a key role in the treatment process. It helps to
alleviate the symptoms of the disease, rebuild the small intestine and reduce the risk of dangerous
complications. Unfortunately, the introduction of changes often proves to be heavily burdening

for the patient, so close cooperation with a nutritionist and psychologist is necessary.

Keywords: celiac disease, gluten-free diet, anemia, lymphoma, osteoporosis, infertility,

depression, gluten ataxia, neuropathy

Introduction and purpose

Celiac disease (CD) is a gluten-sensitive immune-mediated enteropathy that occurs in genetically
predisposed individuals, which is associated with the presence of HLA-DQ2 and/or HLA-DQS8
antigens. Gluten consumption induces the production of specific IgA class antibodies against:
tissue transglutaminase (tTG), deamidated gliadin peptide (a-DGP), endomysium (EMA). The
autoimmune reaction results in inflammation within the small intestine which is
histopathologically manifested by intraepithelial lymphocytosis, crypt hyperplasia and villous
atrophy [1,2]. The disease is estimated to affect 1% of the population with a prevalence in women.
An increased risk of celiac disease affects first-degree (5-10%) and second-degree relatives,
people with other autoimmune diseases, and some genetic diseases, such as trisomy of
chromosome 21 (Down syndrome) [3].

Most patients exhibit symptoms during childhood. However, more than 70% of individuals are
diagnosed only after the age of 20. In the diagnostic process, we mainly take into account the

patient's clinical picture, serological tests and histopathological examination [3]. The key to



diagnosis in adults is histopathological evaluation of material taken from the duodenum and
assessment of lesions according to a modified Marsh scale, also known as the Marsh-Oberhuber
scale [4]. In 2011, the Oslo CD classification identified the following clinical presentations:
classic, non-classic, subclinical, potential and refractory [5].

The cornerstone of celiac disease treatment is a lifelong gluten-free diet, which should be
established and reviewed in collaboration with a dietitian [1]. This diet is based on the exclusion
of all products containing wheat, barley and rye. According to the Executive Order of the
European Union Commission products are considered gluten-free if they contain less than
20mg/kg of gluten in the form sold to the consumer [6].

The increased risk of complications of celiac disease is associated with various factors. The main
ones are late diagnosis, lack of patient cooperation with doctors and failure to follow dietary
recommendations, which are crucial in the treatment process [7]. Delayed diagnosis may be due
to the fact that typical symptoms of celiac disease such as diarrhea, abdominal pain, weight loss
and abnormal weight gain are not always present. On the contrary, atypical symptoms related to
completely different systems may dominate [8]. Introducing new dietary habits and maintaining a
consistent diet is a significant challenge and can result in low patient compliance. Eliminating the
appropriate products not only reduces the symptoms of the disease but also allows for the
regeneration of the intestinal mucosa and in many cases, prevents the development of
complications [3]. Unfortunately, in some patients despite a restrictive gluten-free diet the
improvement is only temporary and in some cases it does not occur at all. If this condition
persists for more than 12 months, it is referred to as refractory celiac disease (RCD). It is also a
factor that increases the risk of developing complications [7]. It is important to exclude lactose
intolerance and fructose intolerance in patients who do not respond to a gluten-free diet, as they
may be the cause of treatment failure [9].

The purpose of this review is the most common complications of celiac disease and to assess the

impact of the gluten-free diet and the time of diagnosis on their development.

State of knowledge

Both symptoms and complications in the course of visceral disease can vary widely. The
problems of such patients are very complex and can sometimes be non-obvious, which causes
additional diagnostic difficulties. In many cases, timely treatment is able to protect the patient
from dangerous consequences. Mainly for this reason, vigilance on the part of the patient and the
specialists to whom they report is very important. The crucial role of a specialized dietitian is

emphasized,



as their task is to teach and advise the patient on which products are prohibited and how to
structure a balanced diet [3].
Among the most commonly mentioned systems where complications occur are the

gastrointestinal, hematopoietic, genitourinary, neurological, and musculoskeletal systems [10].

1. Gastrointestinal system

Numerous dietary restrictions and damage to the intestinal villi leading to impaired absorption
result in micro- and macronutrient deficiencies in the body. Specifically, these include iron, folic
acid, zinc, calcium, copper, vitamin B6 and vitamin D. Patients with coexisting lactose
intolerance are particularly at risk of low vitamin D levels due to the additional elimination of
dairy products [11]. Strict dietary adherence can compensate for these abnormalities but
sometimes supplementation is necessary. Due to the need to eliminate many gluten-containing
products, there is a risk of disrupting the proper proportions of consumed simple sugars, fats, and
proteins.

The reduced intake of fiber can result in constipation [3]. In order to increase the diversity and
nutritional quality of diets it is recommended to replace the banned grain groups with a group of
gluten-free cereals called pseudo-cereals. These include amaranth, quinoa, millet and buckwheat
[11].

Malignant diseases that are more common in patients with celiac disease include non-Hodgkin's
lymphoma (NHL), adenocarcinoma of the small intestine and squamous cell carcinoma of the
esophagus and throat [9].

Among the neoplastic changes, special attention is given to the occurrence of non-Hodgkin
lymphoma, for which an increased risk was already shown in studies at the end of the 20th
century [12].

A particular association has been noted between celiac disease and the development of intestinal
T-cell non-Hodgkin lymphoma also known as enteropathy-associated T-cell lymphoma (EATL). It
accounts for only 1% of all NHLs (non-Hodgkin's lymphomas) [13]. The cells of this lymphoma
probably arise from clonal proliferations of abnormal intraepithelial lymphocytes (IELs). The
lack of CD8 expression by IELs is typical of early EATL. Observations suggest that the risk of
developing EATL is particularly high in cases of refractory celiac disease and approximately 80%
of cases exhibiting an abnormal clonal population of IELs [14].

Although the risk of EATL lymphoma among all lymphomas is the highest, the total number of
B-cell lymphomas and extranodal T-cell lymphoma in the course of celiac disease is higher [13].
The possibility of EATL should be ruled out if the patient reports abdominal pain, fever, weight



loss, gastrointestinal bleeding. A dangerous complication of lymphoma, which can lead to death,
is gastrointestinal obstruction or bowel perforation. The treatment regimen for NHL is based
primarily on chemotherapy and is largely no different from typical treatment regimens. Other
methods used for eligible patients include bone marrow transplantation and surgical procedures
[3].

One study published in 2018 showed an increased incidence of celiac disease comorbidity in
patients with T-cell lymphoma, small intestinal adenocarcinoma and esophageal squamous cell
carcinoma. The study sample consisted of 301,425 people diagnosed with lymphoma or
gastrointestinal cancer between 1994 and 2014. Data were taken from the Dutch national
population-based pathology database (PALGA) [15].

An increased relative risk (RR) was found in celiac disease patients for:

¢ T-cell lymphomas (RR = 35.8)

* duodenal adenocarcinoma (RR = 10.2)

» distal adenocarcinoma of the small intestine (RR = 14.4)

» squamous cell carcinoma (SCC) of the esophagus (RR =3.5) [15].

Additionally, a study conducted in the years 1998-2000 in the United Kingdom collected
information about new cases of primary small bowel cancer. The results of the study showed that
celiac disease was also present in 13% of adenoma cases and in 39% of lymphoma cases [16].
The effectiveness of a gluten-free diet and early detection of celiac disease in relation to cancer is
uncertain and still under discussion. It is suggested that the risk of EATL decreases >1 years after
the implementation of an appropriate diet [15].

The prognosis at the time of diagnosis is usually unfavorable due to the advanced stage of the
disease [3]. Despite the existing increased risk of this cancer, it is not high enough to warrant

screening for the disease in people with celiac disease [17].

2. Hematopoietic system

Common hematologic complications of celiac disease include anemia and hyposplenism. Less
common are thrombocytopenia, thrombocytosis, thrombotic events, IgA deficiency, and
lymphoma [18].

Anemia is the most common hematologic complication of celiac disease and results primarily
from malabsorption of micronutrients such as iron, vitamin B12 and folic acid. It is frequently

observed phenomenon and may be the only symptom present in the patient [19].



When iron levels are reduced, microcytic anemia, low serum iron and ferritin levels are observed.
A characteristic feature of iron deficiency anemia is the lack of improvement after oral iron
preparations. Intravenous supplementation is then required [18]. This condition is more
commonly observed in cases of refractory celiac disease. Due to the fact that vitamin B12
absorption occurs mainly in the ileum, which is less frequently affected by inflammation, vitamin
B12 deficiency anemia is less common, although it is still estimated to affect up to 40% of
patients with untreated celiac disease. In the case of vitamin B12 or folic acid deficiency,
macrocytic anemia is observed [19].

When deficiencies of these elements overlap, normocytic anemia can also occur. In rarer cases,
celiac disease can be associated with anemia of chronic disease and aplastic anemia [18].
Hyposplenism

The prevalence of hyposplenism in adults with celiac disease is estimated to be about 30%, but it
can rise to as high as 80% in patients who are not properly treated. A peripheral blood smear may
show characteristic Howell-Jolly bodies in erythrocytes and red blood cells containing
characteristic depressions (wells) in the cell membrane, visible on phase-contrast interference
microscopy [20]. Due to impaired splenic function, there may be hyperplasia and increased
susceptibility to infections, especially those associated with Streptfococcus pneumoniae,
Haemophilus influenzae and Neisseria meningitidis infections. As part of the prophylaxis,
additional vaccinations against these bacteria are recommended for such patients [18].

IgA deficiency

The coexistence of IgA deficiency and celiac disease is observed in about 2-3% of patients during
the diagnostic process. To avoid false-negative results, it is recommended to assess the total IgA
antibody level in the serum together with the measurement of celiac-specific antibodies.
Determining anti-tTG in the IgG antibody class may also be helpful. Patients with known IgA
deficiency have an increased risk of chronic parasitic infections and inflammatory bowel disease
[18]. In the case of visceral disease, this risk is about 10-20 times higher [3].
Thrombotic-embolic events are considered a rare complication of celiac disease. However not
all studies show a correlation between these conditions [21]. The potential cause is believed to be
elevated homocysteine levels in the blood serum and a deficiency of proteins C/S.
Hyperhomocysteinemia may result from acquired folic acid and vitamin B12 deficiencies. It is
thought that its presence may not only affect the increased frequency of thrombotic incidents, but
may also have a negative impact on pregnancy outcomes and the development of osteoporosis

[22].



3. Reproductive system

The reproductive system complications of celiac disease primarily include obstetric complications
such as more frequent miscarriages, reduced fetal birth weight, preterm labor, and infertility.
Other gynecological complications include delayed menarche, amenorrhea, and premature
menopause [23]. The previously described malabsorption leading to multiple deficiencies, weight
disorders and endocrine disruption are considered potential causes. In addition, adverse effects of
anti-TG2 antibodies on placental development and function are also considered. These problems
primarily affect women with diagnosed untreated or improperly treated celiac disease [24].
According to a Danish cohort study, which included all single live births in Denmark between
January 1,1979 and December 31, 2004, adherence to a gluten-free diet before and during
pregnancy reduced the risk of having a baby with low birth weight and the risk of preterm
delivery [25].

On the other hand, during a study conducted in Turkey in 2016, which included 6 patients
following a gluten-free diet and 8 patients who were poorly treated, 50% of the untreated women
experienced miscarriages, and 75% had preterm births. There was also an increased risk of
intrauterine growth restriction, low birth weight, and stillbirth in untreated women compared to
those following a gluten-free diet [24].

Suggested causes of delayed menarche, amenorrhea and premature menopause include functional
hypopituitarism and abnormal functioning of the reproductive organs due to malnutrition and
weight disorders. It is also suspected that circulating gluten peptides disrupt hypothalamic-
pituitary regulation thereby affecting the gonads [26].

Depending on the study, the time of delay in first menstruation varied, averaging 1.5 to 2 years,
while menopause occurred about 2.5 years earlier compared to control samples. In addition, it
was shown that these problems mainly affected untreated women, and the gluten-free diet had a
positive impact on the timing of menarche and menopause [27].

4. Musculoskeletal system

Studies have shown that already at the time of celiac disease diagnosis, many patients have
reduced bone mineral density (BMD). Among the causes are calcium and vitamin D3 deficiencies.
In addition, circulating inflammatory cytokines and anti-osteoprotegerin autoantibodies are also
likely to underlie the impaired bone turnover [10].

Of course, individual factors such as age, gender, physical activity, medications used, menopause
in women, and andropause in men also have an impact. It is estimated that osteoporosis can occur
in about 4-10% of premenopausal men and women, and osteopenia in 10-50% of patients with

CD [28]. Some patients also have an increased risk of bone fractures [29].



Nevertheless, routine screening for osteoporosis is not currently recommended immediately after
diagnosis. Exceptions may include patients with delayed diagnosis and advanced histological
changes, assessed according to the Marsh scale. The decision to diagnose should be guided by the
patient's individual history and the commonly used FRAX® calculator for assessing fracture risk.
[28]. Typically, the first DXA examination is performed after one year of treatment. In patients
who are found to be osteopenic, supplementation of deficiencies, mainly vitamin D and calcium,
is recommended. In cases of osteoporosis, bisphosphonates may be considered [20]. According to
studies, thanks to a properly implemented gluten-free diet and compensation of vitamin, micro-
and macronutrient deficiencies, an improvement in BMD is observed as early as 1 year after its
implementation. The importance of early diagnosis of celiac disease is emphasized in children
because of the intense growth and development of their bones. Hypocalcemia, low vitamin levels,
low growth, elevated bone resorption markers and low BMD are common symptoms of untreated

celiac disease in children [28].

5. Neuropsychiatric complications

Although the mechanisms for the development of neurological complications of celiac disease are
not fully understood, immune factors, gluten toxicity and vitamin and nutrient deficiencies are
thought to play a major role [30].

Neurological symptoms can be observed at various stages of the disease, and are estimated to
affect about 8% of people with overt malabsorption [31]. The most commonly observed problems
include headache, cerebellar ataxia, peripheral neuropathy, epilepsy and cognitive impairment
[10].

Headache

More frequent headaches, especially in the form of migraines, have been observed in various age
groups. Adherence to a gluten-free diet led to a significant reduction in the severity and frequency
of pain in both children and adults. In some cases, the headache disappeared completely [32].
Gluten ataxia

Gluten ataxia is a “gluten-related” condition, meaning that it is associated with gluten
consumption and can occur not only in celiac disease [33]. It is the most common neurological
complication, affecting 20% of patients with ataxia and 40% of patients with sporadic ataxia [3].
In celiac disease, it presents with dysarthria, gait ataxia, eye movement disorders, and other visual
disturbances. Improvement of symptoms is possible through a gluten-free diet [33]. Attention is
drawn to the association between the occurrence of cerebellar ataxia with high titers of anti-

gliadin antibodies. Depending on the study, the prevalence of these antibodies in ataxia of

10



unknown cause ranged from 0% to 41%. It is suggested that all patients with ataxia of unknown
cause should be diagnosed for celiac disease [34].

Peripheral neuropathy

Peripheral neuropathy is the second most common neurological complication after ataxia. Distal,
symmetric, predominantly sensory neuropathy is most commonly described. Motor neuropathy,
autonomic neuropathy and multiplex mononeuritis have been observed less frequently [34]. The
effect of a gluten-free diet on neuropathy symptoms is not fully proven, with various studies
showing conflicting conclusions [33].

Epilepsy

Some studies have shown an increased risk of epilepsy in patients with celiac disease, with
prevalence ranging from 3.5% to 7.2%. Putative causes of epilepsy in celiac disease include
gluten toxicity, damage to the cerebral cortex and nutrient deficiencies in the body [33]. The most
common type is temporal epilepsy [39]. Recent studies bring more doubt to the correlation of
these diseases [35, 36].

Cognitive impairment and dementia

Mild cognitive impairment commonly referred to as “brain fog” includes memory deficits,
impaired concentration and attention, episodes of confusion and disorientation [38]. Following a
proper diet leads to an improvement in cognitive function after one year of implementation. This
improvement correlates with the regeneration of the small intestine mucosa and the decreasing
levels of tissue transglutaminase antibodies [39]. Nevertheless, in patients over 65 years of age,
there is a higher likelihood of cognitive dysfunction compared to their healthy peers [40].
Depression

Among the most common psychiatric complications occurring in celiac patients are depression
and anxiety disorders. Although the underlying pathomechanisms of these disorders are uncertain,
many studies have shown an association between them. Other conditions, such as eating disorders,
schizophrenia, attention deficit hyperactivity disorder are also mentioned, though their frequency
is much lower, and the relationship between them and celiac disease is far less certain [41].

The risk of depression is associated with many factors, some of which are directly or indirectly
related to celiac disease. The necessity of modifying eating habits and being more vigilant about
food consumption can make patients more stressed, especially when eating outside the home.
Another negative factor is financial. Some patients believe that the new diet is more expensive
because gluten-free products are not as widely available as gluten-containing products.
Additionally, they must ensure that the diet is varied and balanced. This situation adversely

affects their emotional state and increases the risk of depression and anxiety. In addition, it makes
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adherence to the diet difficult and increases the risk of deviations from the diet [42]. According to
many studies, in some patients, exclusion of gluten from the diet had a protective effect against
psychiatric symptoms. The whole situation described suggests the likelihood of a vicious cycle.
Decreased motivation and deterioration of psychological state leads to non-adherence to the diet,
and consumed gluten exacerbates symptoms of anxiety and depression which worsens the quality
of life and reduces the desire for proper treatment [43].

In order to sustain a high degree of motivation and awareness, close cooperation and support from

specialists in dietetics, psychology, psychiatry are necessary [44].

Summary

Celiac disease is one of the diseases that can pose a major diagnostic and treatment challenge.
The wide range of extraintestinal symptoms should arouse vigilance among many medical
specialists. Making a diagnosis involves a number of tests to exclude micro- and macronutrient
deficiencies, which can contribute to anemia, reduced bone mineral density and gynecological
and obstetric complications. In most cases, the implementation of a gluten-free diet alleviates
symptoms and allows for the regeneration of the intestinal mucosa. This improves absorption
processes and helps normalize lowered parameters. Among hematological diseases, iron
deficiency anemia is the most commonly observed, characterized by resistance to oral iron
supplementation. Other common complications from this system also include hyposplenism,
which increases the risk of infections.

One of the most serious complications of celiac disease is malignancy. The most frequently
observed are non-Hodgkin's lymphoma, particularly T-cell lymphoma of the intestines, and
intestinal adenocarcinoma. Usually, due to the stage of the lesions, the prognosis for the patient is
poor. The long-term effect of diet on the course of lymphoma is uncertain, but it has been
suggested that it may improve prognosis especially early in the course of the disease.

The higher risk of low bone mineral density is due, among other factors, to deficiencies in
vitamin D and calcium, and possibly immunological reactions. To exclude osteopenia and
osteoporosis, a DXA scan is recommended no later than 1 year after the diagnosis of celiac
disease. Here, too, a positive effect of diet on the decrease in bone mineral density has been
shown.

A significant impact of celiac disease can be felt by women especially during the period of trying
to get pregnant and during pregnancy. Infertility, more frequent miscarriages, low birth weight
and premature birth are the most common complications they face. In some cases, menstrual

disorders are also observed, such as a delay in the onset of menstruation by an average of 1.5-2
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years and the occurrence of premature menopause approximately 2.5 years earlier. As in other
cases, it is suggested that lack of dietary adherence increases the risk of these pathologies.
Neurological complications such as gluten ataxia, peripheral neuropathy, headaches, and
cognitive function disorders occur less frequently but can also pose a significant problem for the
patient.

A diagnosis marks the beginning of major changes for the patient. They involve a number of
difficulties, not only financial, but also social and psychological. It is directly associated with an
increased risk of depressive disorders and medication. In addition, it leads to a decrease in

motivation to adhere to the diet, as well.

Disclosure: Authors do not report any disclosures

Author's contribution:

Conceptualization: Wiktoria Kosucka, Aleksandra Wisniewska, Dominik Balik
Methodology: Anna Kwasniewska, Martyna Grabowska,

Formal analysis: Jakub Dabek, Karolina Grabowska

Investigation: Jagoda Kubicka, Karolina Kaszynska,

Supervision: Aleksandra Wisniewska, Joanna Lara

Writing — Original Draft: Wiktoria Kosucka, Dominik Balik

Writing - Review and Editing: Martyna Grabowska, Joanna Lara

All authors have read and agreed with the published version of the manuscript.

Funding Statement: Study did not receive special funding
Institutional Review Board Statement: Not applicable
Informed Consent Statement: Not applicable

Data Availability Statement: Not applicable
Acknowledgments: Not applicable

Conflict of Interest Statement: The authors of the paper report no conflicts of interest.

References

1. Elli L, Leffler D., Cellier Ch., Lebwohl B., Ciacci C., Schumann M., Lundin K., Zammit S.Ch., Sidhu
R., Roncoroni L., Bai K.C., Lee A.R., Dennis M., Robert M.E., Rostami K., Khater S., Comina.,
Cebolla A., Branchi F., Verdu E.F., Stefanolo J.P., Wolf R.,Bergman-Golden S., Trott N., Scudeller L.,

Zigone F., Scaramella L., Sanders D.S. Guidelines for best practices in monitoring established coeliac

13



10.

11.

12.

disease in adult patients. Nat Rev  Gastroenterol Hepatol 21. 2024;198-215.
https://doi.org/10.1038/541575-023-00872-2

Elli L., Ferretti F., Orlando S., Vecchi M., Monguzzi E., Roncoroni L., Schuppan D. Management of
celiac disease in daily clinical practice. European Journal of Internal Medicine. 2019 Mar: 61:15-24.
https://doi.org/10.1016/].jim.2018.11.012

Al-Toma A., Volta U., Auricchio R., Castillejo G., Sanders D.S., Cellier C.,, Mulder C.J, Lundin

K.E.A. European Society for the Study of Coeliac Disease (ESsCD) guideline for coeliac disease and
other gluten-related disorders. United European Gastroenterology Journal 2019. Volume 7, Issue 5 p.
583-613 https://doi.org/10.1177/2050640619844125

Adelman DC, Murray J, Wu TT, Méki M, Green PH, Kelly CP. Measuring Change In Small Intestinal
Histology In Patients With Celiac Disease. Am J Gastroenterol. 2018 Mar;113(3):339-347.
https://doi.org/10.1038/ajg.2017.480

Ludvigsson JF, Leffler DA, Bai JC, Biagi F, Fasano A, Green PH, Hadjivassiliou M, Kaukinen K,
Kelly CP, Leonard JN, Lundin KE, Murray JA, Sanders DS, Walker MM, Zingone F, Ciacci C. The
Oslo definitions for coeliac disease and related terms. Gut. 2013 Jan;62(1):43-52.
http://doi.org/10.1136/gutjnl-2011-301346

Official Journal of the European Union COMMISSION IMPLEMENTING REGULATION (EU) No

828/2014 of 30 July 2014 on the requirements for the provision of information to consumers on the
absence or reduced presence of gluten in food (Text with EEA relevance)
http://data.europa.eu/eli/reg_impl/2014/828/0j

Adam MP, Feldman J, Mirzaa GM, Pagon RA, Wallace SE, Amemiya A, editors. GeneReviews®
[Internet]. Seattle (WA): University of Washington, Seattle; 1993-2025. PMID: 20301295.

Fasano A. Clinical presentation of celiac disease in the pediatric population. Gastroenterology. 2005
Apr;128(4 Suppl 1): S68-73. http://doi.org/10.1053/j.gastro.2005.02.015

Lebwohl B, Sanders DS, Green PHR. Coecliac disease. Lancet. 2018 Jan 6;391(10115):70-81.
http://doi.org/10.1016/S0140-6736(17)31796-8.

Therrien A, Kelly CP, Silvester JA. Celiac Disease: Extraintestinal Manifestations and Associated
Conditions. J Clin Gastroenterol. 2020 Jan;54(1):8-21.
http://doi.org/10.1097/MCG.0000000000001267

Caeiro C, Pragosa C, Cruz MC, Pereira CD, Pereira SG. The Role of Pseudocereals in Celiac Disease:
Reducing Nutritional Deficiencies to Improve Well-Being and Health. J Nutr Metab. 2022 Feb 9;
2022:8502169. http://doi.org/10.1155/2022/8502169

Catassi C, Fabiani E, Corrao G, Barbato M, De Renzo A, Carella AM, Gabrielli A, Leoni P, Carroccio
A, Baldassarre M, Bertolani P, Caramaschi P, Sozzi M, Guariso G, Volta U, Corazza GR; Italian

Working Group on Coeliac Disease and Non-Hodgkin's-Lymphoma. Risk of non-Hodgkin lymphoma
in celiac disease. JAMA. 2002 Mar 20;287(11):1413-9. http://doi.org/10.1001/jama.287.11.1413

14


https://doi.org/10.1038/s41575-023-00872-2
https://doi.org/10.1016/j.ejim.2018.11.012
https://doi.org/10.1177/2050640619844125
https://doi.org/10.1038/ajg.2017.480
http://doi.org/10.1136/gutjnl-2011-301346
http://data.europa.eu/eli/reg_impl/2014/828/oj
http://doi.org/10.1053/j.gastro.2005.02.015
http://doi.org/10.1016/S0140-6736(17)31796-8
http://doi.org/10.1097/MCG.0000000000001267
http://doi.org/10.1155/2022/8502169
http://doi.org/10.1001/jama.287.11.1413

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Halfdanarson TR, Litzow MR, Murray JA. Hematologic manifestations of celiac disease. Blood. 2007
Jan 15;109(2):412-21. http://doi.org/10.1182/blood-2006-07-031104

Kagnoff MF. Overview and pathogenesis of celiac disease. Gastroenterology. 2005 Apr;128(4 Suppl 1):
S10-8. http://doi.org/10.1053/j.gastro.2005.02.008

van Gils T, Nijeboer P, Overbeek LI, et al. Risks for lymphoma and gastrointestinal carcinoma in
patients with newly diagnosed adult-onset celiac disease: Consequences for follow-up: Celiac disease,
lymphoma and GI carcinoma. United European Gastroenterology Journal. 2018;6(10):1485-1495.
http://doi.org/10.1177/2050640618800540

P.D. Howdle, P.K. Jalal, G.K.T. Holmes, R.S. Houlston, Primary small-bowel malignancy in the UK

and its association with coeliac disease, OJM: An International Journal of Medicine, Volume 96, Issue

5, May 2003, Pages 345-353, https://doi.org/10.1093/qjmed/hcg058

N. Brousse, J.W.R. Meijer. Malignant complications of coeliac disease, Best Practice & Research
Clinical Gastroenterology. Volume 19, Issue 3, 2005, Pages 401-412,
https://doi.org/10.1016/j.bpg.2005.02.002

Balaban DV, Popp A, Ionita Radu F, Jinga M. Hematologic Manifestations in Celiac Disease-A
Practical Review. Medicina (Kaunas). 2019 Jul 15;55(7):373.
http://doi.org/10.3390/medicina55070373

Halfdanarson TR, Litzow MR, Murray JA. Hematologic manifestations of celiac disease. Blood. 2007
Jan 15;109(2):412-21. http://doi.org/10.1182/blood-2006-07-031104

Caio G, Volta U, Sapone A, Leffler DA, De Giorgio R, Catassi C, Fasano A. Celiac disease: a
comprehensive current review. BMC Med. 2019 Jul 23;17(1):142. http://doi.org/10.1186/s12916-019-
1380-z

Miehsler W, Reinisch W, Valic E, Osterode W, Tillinger W, Feichtenschlager T, Grisar J, Machold K,

Scholz S, Vogelsang H, Novacek G. Is inflammatory bowel disease an independent and disease
specific risk factor for thromboembolism? Gut. 2004 Apr;53(4):542-8.
http://doi.org/10.1136/gut.2003.025411

Saibeni S, Lecchi A, Meucci G, Cattaneo M, Tagliabue L, Rondonotti E, Formenti S, De Franchis R,

Vecchi M. Prevalence of hyperhomocysteinemia in adult gluten-sensitive enteropathy at diagnosis:
role of BI12, folate, and genetics. Clin Gastroenterol Hepatol. 2005 Jun;3(6):574-80.
Hittp://doi.org/10.1016/s1542-3565(05)00022-4
Green PH, Jabri B. Coeliac disease. Lancet. 2003 Aug 2;362(9381):383-91.
http://doi.org/10.1016/S0140-6736(03)14027-5

Beksa¢ K, Orgiil G, Cagan M, Karaagaoglu E, Arslan S, Beksag MS. Retrospective evaluation of
pregnant women with celiac disease. J Turk Ger Gynecol Assoc. 2017 Mar;18(1):56-59.
Http://doi.org/10.4274/jtgga.2016.0198

A.S. Khashan, T.B. Henriksen, P.B. Mortensen, R. McNamee, F.P. McCarthy, M.G. Pedersen, L.C.

Kenny, The impact of maternal celiac disease on birthweight and preterm birth: a Danish population-

15


http://doi.org/10.1182/blood-2006-07-031104
http://doi.org/10.1053/j.gastro.2005.02.008
http://doi.org/10.1177/2050640618800540
https://doi.org/10.1093/qjmed/hcg058
https://doi.org/10.1016/j.bpg.2005.02.002
http://doi.org/10.3390/medicina55070373
http://doi.org/10.1182/blood-2006-07-031104
http://doi.org/10.1186/s12916-019-1380-z
http://doi.org/10.1186/s12916-019-1380-z
http://doi.org/10.1136/gut.2003.025411
http://doi.org/10.1016/s1542-3565(05)00022-4
http://doi.org/10.1016/S0140-6736(03)14027-5
http://doi.org/10.4274/jtgga.2016.0198

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

based cohort study, Human Reproduction, Volume 25, Issue 2, February 2010, Pages 528-534,
https://doi.org/10.1093/humrep/dep409
Casella G, Orfanotti G, Giacomantonio L, Bella CD, Crisafulli V, Villanacci V, Baldini V, Bassotti G.

Celiac disease and obstetrical-gynecological contribution. Gastroenterol Hepatol Bed Bench. 2016
Fall;9(4):241-249

Molteni N, Bardella MT, Bianchi PA. Obstetric and gynecological problems in women with untreated
celiac sprue. J Clin Gastroenterol. 1990 Feb;12(1):37-9. http://doi.org/10.1097/00004836-199002000-
00010

Laurikka P, Kiveld L, Kurppa K, Kaukinen K. Review article: Systemic consequences of coeliac
disease. ~ Aliment  Pharmacol  Ther. 2022  Jul;56  Suppl  1(Suppl  1):S64-S72.
Http://doi.org/10.1111/apt. 16912

Sanchez MIP, Mohaidle A, Baistrocchi A, Matoso D, Vazquez H, Gonzalez A, Mazure R, Maffei E,
Ferrari G, Smecuol E, Crivelli A, Paula JA, Gomez JC, Pedreira S, Maurifio E, Bai JC. Risk of fracture
in celiac disease: Gender, dietary compliance, or both? World J Gastroenterol 2011; 17(25): 3035-3042
http://doi.org/10.3748/wjg.v17.i25.3035

Hadjivassiliou M, Croall ID, Zis P, Sarrigiannis PG, Sanders DS, Aeschlimann P, Griinewald RA,

Armitage PA, Connolly D, Aeschlimann D, Hoggard N. Neurologic Deficits in Patients With Newly
Diagnosed Celiac Disease Are Frequent and Linked With Autoimmunity to Transglutaminase 6. Clin
Gastroenterol Hepatol. 2019 Dec;17(13):2678-2686.¢e2. http://doi.org/10.1016/.cgh.2019.03.014

Cicarelli, G., Della Rocca, G., Amboni, M. et al. Clinical and neurological abnormalities in adult

celiac disease. Neurol Sci 24, 311-317 (2003). https://doi.org/10.1007/s10072-003-0181-4

Zis P, Julian T, Hadjivassiliou M. Headache Associated with Coeliac Disease: A Systematic Review

and Meta-Analysis. Nutrients. 2018 Oct 6;10(10):1445. http://doi.org/10.3390/nu10101445

Pennisi M, Bramanti A, Cantone M, Pennisi G, Bella R, Lanza G. Neurophysiology of the "Celiac
Brain": Disentangling Gut-Brain Connections. Front Neurosci. 2017 Sep 5;11:498.
http://doi.org/10.3389/fnins.2017.00498

Bushara KO. Neurologic presentation of celiac disease. Gastroenterology. 2005 Apr;128(4 Suppl
1):S92-7. http://doi.org/10.1053/j.gastro.2005.02.018
Ghazizadeh Esslami G, Allahverdi B, Badv RS, Heidari M, Khosroshahi N, Shabani-Mirzace H,

Eftekhari K. Clinical and Paraclinical Screening for Celiac Disease in Children with Intractable

Epilepsy. Neurol Res Int. 2021 Apr 22;2021:1639745. http://doi.org/10.1155/2021/1639745

GBD 2019 Stroke Collaborators. Global, regional, and national burden of stroke and its risk factors,
1990-2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet Neurol. 2021
Oct;20(10):795-820. http://doi.org/10.1016/S1474-4422(21)00252-0

Patel SC, Shreya D, Zamora DI, Patel GS, Grossmann I, Rodriguez K, Soni M, Joshi PK, Sange L.

Celiac Disease, Beyond the Bowel: A Review of Its Neurological Manifestations. Cureus. 2021 Dec

2;13(12):€20112. http://doi.org/10.7759/cureus.20112

16


https://doi.org/10.1093/humrep/dep409
http://doi.org/10.1097/00004836-199002000-00010
http://doi.org/10.1097/00004836-199002000-00010
http://doi.org/10.1111/apt.16912
http://doi.org/10.3748/wjg.v17.i25.3035
http://doi.org/10.1016/j.cgh.2019.03.014
https://doi.org/10.1007/s10072-003-0181-4
http://doi.org/10.3390/nu10101445
http://doi.org/10.3389/fnins.2017.00498
http://doi.org/10.1053/j.gastro.2005.02.018
http://doi.org/10.1155/2021/1639745
http://doi.org/10.1016/S1474-4422(21)00252-0
http://doi.org/10.7759/cureus.20112

38.

39.

40.

41.

42.

43.

44,

Lurie, Yoav MD; Landau, Dan-Avi MD; Pfeffer, Jorge MD; Oren, Ran MD. Celiac Disease Diagnosed
in the FElderly. Journal of Clinical Gastroenterology 42(1):p 59-61, January 2008.
Http://doi.org/10.1097/01.mcg.0000247995.12087.7b

Lichtwark IT, Newnham ED, Robinson SR, Shepherd SJ, Hosking P, Gibson PR, Yelland GW.

Cognitive impairment in coeliac disease improves on a gluten-free diet and correlates with histological
and serological indices of disecase severity. Aliment Pharmacol Ther. 2014 Jul;40(2):160-70.
http://doi.org/10.1111/apt.12809.

Manini MA, Whitehouse G, Bruce M, Passerini M, Lim TY, Carey I, Considine A, Lampertico P,

Suddle A, Heaton N, Heneghan M, Agarwal K. Entecavir or tenofovir monotherapy prevents HBV
recurrence in liver transplant recipients: A 5-year follow-up study after hepatitis B immunoglobulin
withdrawal. Dig Liver Dis. 2018 Sep;50(9):944-953. http://doi.org/10.1016/1.d1d.2018.03.032

Slim M, Rico-Villademoros F, Calandre EP. Psychiatric Comorbidity in Children and Adults with
Gluten-Related  Disorders: A Narrative Review. Nutrients. 2018 Jul  6;10(7):875.
Hittp://doi.org/10.3390/nu10070875

Wolf RL, Lebwohl B, Lee AR, Zybert P, Reilly NR, Cadenhead J, Amengual C, Green PHR.

Hypervigilance to a Gluten-Free Diet and Decreased Quality of Life in Teenagers and Adults with
Celiac Disease. Dig Dis Sci. 2018 Jun;63(6):1438-1448. http://doi.org/10.1007/s10620-018-4936-4
Canova C, Rosato I, Marsilio I, Valiante F, Zorzetto V, Cataudella G, D'Odorico A, Zingone F. Quality

of Life and Psychological Disorders in Coeliac Disease: A Prospective Multicentre Study. Nutrients.
2021 Sep 16;13(9):3233. http://doi.org/10.3390/nu13093233
Halmos EP, Deng M, Knowles SR, Sainsbury K, Mullan B, Tye-Din JA. Food knowledge and

psychological state predict adherence to a gluten-free diet in a survey of 5310 Australians and New
Zealanders with coeliac  disease. Aliment Pharmacol Ther. 2018  Jul;48(1):78-86.
http://doi.org/10.1111/apt. 14791

17


http://doi.org/10.1097/01.mcg.0000247995.12087.7b
http://doi.org/10.1111/apt.12809
http://doi.org/10.1016/j.dld.2018.03.032
http://doi.org/10.3390/nu10070875
http://doi.org/10.1007/s10620-018-4936-4
http://doi.org/10.3390/nu13093233
http://doi.org/10.1111/apt.14791

