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Abstract

Coeliac disease (coeliac sprue, gluten-related enteropathy) is
both digestive intolerance and an autoimmune disorder. It is
a multifactorial disorder in which genetic, immune, environ-
mental and metabolic factors seem to be most important in its
pathogenesis. Because of the diversity of clinical symptoms
and more frequent occurrence of this disease than was previ-
ously assumed, coeliac disease should be taken into consider-
ation in general practice and specialty clinics (especially
endocrinology). The aim of this review article is to present and
discuss the associated endocrine disorders that are often the
first symptoms of coeliac disease or can suggest its coexis-
tence. Therefore, fast diagnosis and introduction of a gluten-
free diet can completely withdraw some of the endocrine dis-
orders, support their treatment and prevent the development
of severe complications.

Introduction

Coeliac disease (CD) is a permanent food intoler-
ance, which is characterized by: 1) a defined trigger,
gluten (protein generic name for the popular cereals:
wheat, rye, barley and oats), 2) the presence of HLA hap-
lotype DQ2 or DQ8, and 3) autoantibodies to the
enzyme tissue transglutaminase (tTG).

In genetically predisposed individuals there is an
autoimmune reaction in the mucosa of the small intes-
tine under the influence of gluten. This causes the acti-
vation of T cells, which leads to a cascade of intracellu-
lar reactions, damaging intestinal epithelium and
causing various degrees of villous atrophy (Marsh or
Schmerling scale). At the same time, the deaminated
gluten molecule being a potent antigen induces the pro-

Streszczenie

Choroba trzewna (coeliac disease — CD) to zapalna enteropa-
tia jelita cienkiego. Objawy schorzenia pojawiajg sie u oséb
predysponowanych genetyczne, jednak wazna role odgrywa-
ja réwniez czynniki immunologiczne, srodowiskowe i metabo-
liczne. Ze wzgledu na czeste wystepowanie i rézne postaci kli-
niczne CD powinno sie bra¢ pod uwage mozliwosé jej
wystepowania w osrodkach podstawowej i specjalistycznej
opieki zdrowotnej, zwtaszcza endokrynologicznych. Autorzy
pracy zwracajg uwage na schorzenia endokrynologiczne, kto-
re czesciej wspétistniejg z CD, oraz na problem poszukiwania
tej choroby wérdd pacjentéw endokrynologicznych. Ustalenie
witasciwego rozpoznania i wtaczenie diety bezglutenowej
uchroni pacjentéw przed wystgpieniem kolejnych objawéw
i zapobiegnie ciezkim powiktaniom.

duction of antibodies against tTG, endomysium (EMA),
gliadin and reticulum [1].

Due to the broad spectrum of symptoms, CD is cur-

rently divided into:

« classic (overt symptoms),

« atypical (subtle symptoms),
« silent (asymptomatic),

e latent,

* refractory [2].

The classic form is most common in children who
eat gluten until the 4t year of their life and present
the characteristic gastrointestinal symptoms. The clini-
cal picture is dominated by steatorrhoea, abdominal
pain, bloating, hypoproteinaemia, anaemia and growth
deficiency. The introduction of a gluten-free diet (GFD)
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leads to rapid recovery and a levelling out of all the defi-
ciencies, which are the consequences of malabsorption.

Occurrence of coeliac disease, according to a recent
study, is estimated to be more common than had been
previously thought, and it ranges from 0.7% to 3%, but
in the one case of classic type accounts for 3-7 cases of
latent forms [3]. In recent years, a marked increase in
the detection of CD has been noted in adults and peo-
ple over 60 years of age. It is often asymptomatic or
manifests poor symptoms, in which the main com-
plaints are non-specific deficiency disorders or autoim-
mune diseases [4]. Patients are usually directed first to
different medical specialists: dermatologists, endocri-
nologists, gynaecologists, orthopaedists and neurolo-
gists. Duhring's disease (skin sores) is the best-known
parenteral disorder associated with CD and closely relat-
ed to it. Recurrent aphthous ulcerations of the mouth
and defects of the tooth enamel, neurological disorders,
anaemia, osteoporosis, IgA deficiency, primary biliary cir-
rhosis, autoimmune hepatitis and thyroiditis, type 1 dia-
betes mellitus, Addison's disease, reproductive disor-
ders, and Sjogren's syndrome are conditions that may
be the only manifestation of coeliac sprue [5].

Diagnostics

The gold standard diagnosis of gluten enteropathy is
a histopathological examination of the duodenum.
A positive result is obtained if villous atrophy and hyper-
plasia of intestinal crypts are found. Simultaneously, the
levels of antibodies against tissue transglutaminase
(TGA), EMA, and gliadin (AGA) have to be marked. It is
obligatory to estimate the level of IgA since deficiency of
this protein fraction makes the result falsely negative [6].

Type 1 insulin-dependent diabetes
mellitus and coeliac disease

For many years an increased incidence of CD in
patients diagnosed with type 1 diabetes mellitus has
been observed. Abundant surveys have shown that the
autoimmune insulin-dependent diabetes (AIDDM) con-
comitant CD may reach 1.1-7.8%, depending on diagnos-
tic methods and the patient’s age [7]. The common
genetic background of these disorders, namely, the
presence of HLA DR3 and B8 alleles, frequently causes
the diseases to coexist. The clinical picture, in such cas-
es, is not very characteristic and it is often confused
with the complications of diabetes. Diarrhoea and vil-
lous atrophy can be a consequence of autonomic nerv-
ous system enteropathy or exocrine pancreatic insuffi-
ciency. Patients with untreated CD and AIDDM had more
episodes of symptomatic hypoglycaemia, and moreover,
glucose level was more difficult to regulate [8]. Gluten
causes formation of antibodies against pancreatic islet
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cells in these patients, which tend to decline on a GFD
[9]. It was proven that the earlier detection of CD and
introduction of GFD lower the risk of developing autoim-
mune pancreatic disorders [10]. However, the appear-
ance of CD before the symptoms of diabetes often
results in severe course of both diseases, as well as in
the case of other autoimmune disorders coexistence
[11]. Therefore, screening tests performed once a year
for gluten-related enteropathy are suggested for
patients with AIDDM. In contrast, there is no evidence
that the risk of CD in type 2 diabetes mellitus is
increased compared to the rest of the population [12].

The coexistence of coeliac disease and
dysfunction of the thyroid hormones

Another large group of endocrine disorders coexist-
ing with CD is autoimmune thyroiditis [13]. The frequen-
cy of clinical manifestations (both hypo- and hyperthy-
roidism) varies from 1.5% to 6.9% [2], and is significantly
higher in patients over 65 years of age. In case of coex-
istence of these disorders, it is explained that longer
duration of gluten exposure causes a higher risk of
autoantibody production [14]. Some authors assess the
presence of antithyroid antibodies in patients with CD to
be 11-15%. Unfortunately, there are sparse data con-
cerning this topic, because a lot of cases of non-tropical
sprue are not diagnosed due to similarity of symptoms
in thyroid disorders. It is rational to differentiate these
two disease entities, although it is important to consid-
er the possibility of their coexistence [15]. Likewise,
treatment with levothyroxine, which does not give the
expected therapeutic results, should prompt a doctor to
look for causes of malabsorption. The diagnosis of CD
and the accompanying introduction of a GFD improve
the absorption as well as the effectiveness of treatment
with thyroid hormone [16].

Autoimmune Addison's disease
and coeliac disease

Primary adrenal insufficiency is caused by destruc-
tion of the adrenal cortex due to formation of adrenal
cortex antibodies (ACA) or 21-OH antibodies. Autoim-
mune polyendocrine syndrome (APS) often develops in
the course of this disease. Coeliac disease is accompa-
nied by autoimmune Addison's disease (AAD) at a fre-
quency of 1.2-8%. Although it has been proven that ear-
ly detection of CD and the introduction of GFD could
delay or prevent the symptoms of AIDDM or thyroiditis,
there is no similar impact on the development of AAD
after elimination of gluten. At the same time, it is worth
remembering that Addison's disease occurs with con-
comitant deficiency of IgA, which may hinder the detec-
tion of antibodies against tissue transglutaminase, nec-
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essary for the diagnosis of CD [17]. Since an increased
incidence of ventricular disease in patients with AAD has
been noticed, screening tests are recommended [18].

Osteoporosis and osteomalacia

The occurrence of osteoporosis and osteomalacia in
patients with CD was noted and described as early as
1953. It happens that osteomalacia and osteoporosis are
the first and the only symptoms of the latent form of CD
[19]. The main reason for these disorders is a deficiency
of calcium, primarily due to villous atrophy, and second-
arily due to vitamin D deficiency, the latter being essen-
tial for calcium absorption. The obvious consequence of
low levels of calcium in the body is the pathological
stimulation of the parathyroid glands and appearance of
clinical symptoms of secondary hyperparathyroidism.
Regardless of what was mentioned above, the inflam-
matory process observed in the disease and the activa-
tion of pro-inflammatory cytokines stimulate osteo-
clasts. This leads to a decrease of bone mineral density
(BMD) and causes osteopenia [20]. However, in patients
with CD only a slight increase of the risk of bone frac-
tures can be observed; therefore, densitometry should
be undertaken in patients with additional risk factors
(women with primary amenorrhea or early menopause)
[21]. The introduction of a GFD and supplementation
with calcium and vitamin D compensate calcium and
phosphate levels, although not all patients improve
bone mineral density. If gluten was eliminated in child-
hood, BMD is normal. Thanks to the diet, patients with
CD diagnosed in adulthood can improve bone density
but very rarely do they achieve normalization [20].

Growth disorders in children
with coeliac disease

Growth deficit and bone age retardation are com-
mon symptoms of CD in children in its classical form
with malabsorption. This is caused by the fact that the
building molecules and macro- as well as microelements
are not absorbed by the body. If symptoms concern the
gastrointestinal tract, a suspected diagnosis appears to
be simple. However, many cases of children and adults
with the only sign of the silent form of CD, which is
impaired growth, have been described. It is because of
possible resistance to growth hormone (GH), manifest-
ed by a normal or elevated level of GH and low levels of
insulin-like growth factor IGF1 in serum. The elimination
of gluten from the diet is the only way to achieve the
proper physical development [22]. In rare cases, the diet
is not effective. This can be explained by the coexistence
of coeliac disease, idiopathic growth hormone deficien-
cy (GHD) and pituitary antibodies (APAs), which are

components of autoimmune polyendocrine syndromes
(APS 1 and APS 2) [23]. In addition, the exposure time to
gluten is an important factor, as well. The later the diet
is introduced, the greater the risk of developing subse-
quent immunological disorders [24].

Neglected CD is a separate problem, in which
a patient with already diagnosed enteropathy does not
follow the diet. In addition to growth disorders, the risk
of malignant complications, such as lymphoma or ade-
nocarcinoma, increases [25].

Reproductive disorders in the course
of coeliac disease

Another broad issue of endocrine comorbidities in
CD is abnormal puberty, fertility, and pregnancy term.
Coeliac disease is diagnosed in 4-8% of women with
unexplained infertility. In addition, the delayed appear-
ance of menarche or its total absence and early
menopause in patients with CD shortens the reproduc-
tive period [26]. Moreover, these women often suffer
from recurrent miscarriages and obstetric complications
such as intrauterine growth retardation or low birth
weight infants or have their pregnancy terminated by
a caesarean section [27]. The causes of these disorders
are mostly zinc, selenium, iron and folic acid deficien-
cies, which have a significant influence on the proper
secretion of hormones and the normal growth of the
fetus [28].

In men who suffer from CD androgen resistance,
hyperprolactinaemia and elevated follicle-stimulating
hormone have been observed. These disorders may
result in impairment of libido and impotence. In addi-
tion, deficiency of zinc, selenium and vitamin A serious-
ly interferes with the spermatogenesis process, which
affects semen quality and leads to infertility [26, 28].

Introduction of a GFD eliminates these disturbances
and allows patients to become pregnant and have an
uneventful term [29].

Summary

Patients with atypical or asymptomatic CD rarely go
first to a gastroenterologist. This is the reason CD is
diagnosed too late. Endocrinologists should consider the
possibility of CD in their patients and effectively diag-
nose this disorder. The autoimmune nature of the dis-
ease causes it to occur more frequently in patients with
insulin-dependent diabetes, thyroiditis and autoimmune
polyendocrine syndromes (APS 1 and 2). Some studies
indicate a higher incidence of CD in AAD. Patients with
primary infertility and amenorrhea should be taken into
consideration in CD diagnosis. Due to malabsorption in
CD, growth deficiency and impaired BMD are common
conditions.
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The principal and only treatment for CD is following
a GFD, which involves the absolute elimination of
gluten-containing foods from the diet. It is estimated
that the GFD alone results in regression of the patho-
logical changes attributable to CD in as many as 85% of
patients. Following the diet ensures both physical and
mental well-being and prevents potential complications
such as osteoporosis, neuropathy, retinopathy, and
malignant tumours (non-Hodgkin lymphoma). More-
over, it is important to treat the complementary defi-
ciencies: calcium, magnesium, iron, zinc, selenium, folic
acid, and vitamins A, D, E, K and By,. Only in rare cases
is pharmacotherapy necessary (steroids or immunosup-
pressants).
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