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Summary. Celiac disease (CD) is a systemic, immune mediated and genetically determined small intestinal 
disorder characterized by intolerance to dietary gluten that generally presents with gastrointestinal symptoms 
in young children and extra-intestinal manifestations. Furthermore, there is close association between CD 
and endocrine diseases, including diabetes, autoimmune thyroid diseases, growth and pubertal disorders, 
etc. probably due to the presence of a common genetic predisposition. The present review aims to highlight 
and give more insight to the endocrine changes in CD, especially when there are few or no gastrointestinal 
symptoms and to emphasize on screening opportunities in some endocrine diseases. (www.actabiomedica.it)
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Introduction

Celiac disease (CD), or gluten-sensitive enter-
opathy is a systemic immune-mediated small intes-
tinal disorder that occurs in genetically susceptible 
people after ingestion of gluten containing proteins 
found in wheat, rye and barley grains and recov-
ers when gluten-containing cereals are withdrawn 
from the diet. Patients may present with only subtle 
symptoms which is the main reason why the disease 
is highly underdiagnosed (1). Symptomatic patients 
present with diarrhea, malabsorption and weight loss 
associated with a mucosal inflammatory process in 
the proximal small intestine that may extend for vari-
able distances into more distal jejunum and ileum. 
Thus, the disease is generally considered to affect 
mainly the gastrointestinal tract (2). In recent years, 
it has become increasingly appreciated even with-
out gastrointestinal symptoms- thus patients may 
be referred initially to specialists other than gastro-
enterologists- being documented in up to 2% of the 
serologically-studied populations where typical gas-
trointestinal symptoms are not obvious, and perhaps, 

higher using endoscopic screening biopsies for some 
referred patients (3). 

Anti-tissue transglutaminase and anti endomysial 
Antibodies are highly sensitive and specific for diagno-
sis of CD, but histologic studies are the gold standard 
for establishing the diagnosis (3, 4). 

Hence, celiac disease or its complications have 
other extra-intestinal presentations, endocrine mani-
festation should be noted. Moreover, endocrinologists 
should consider celiac disease in any autoimmune 
condition. This manuscript aims to highlight and give 
more insight to the endocrine changes in CD, espe-
cially when there are few or no gastrointestinal symp-
toms and to emphasize on screening opportunities in 
some endocrine diseases.

Endocrinological diseases associated with celiac 
disease

1. Insulin-dependent diabetes mellitus (IDDM)

The association between celiac disease and IDDM 
is well recognized since long time. In the very early 
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reports, it was estimated that 1.0–1.5% of diabetic 
children suffered from celiac disease and presented 
with classical symptoms such as malabsorption, diar-
rhea and failure to thrive with poor diabetes control 
and frequent episodes of hypoglycemia. Diarrhea may 
easily have been misinterpreted as due to autonomic 
diabetic neuropathy or exocrine pancreatic insuffi-
ciency, and the diagnosis of celiac disease was there-
fore sometimes delayed or missed especially in the ab-
sence of serological screening tests (4-6). Nowadays, 
the frequency of celiac disease in patients with IDDM 
has increased to range from 3.5-7.4% in many latest 
studies (7-11). This is increment might be explained by 
greater awareness, the introduction of more diagnostic 
serological antibody tests and also by recognition of 
the non-classical presentation of celiac disease as short 
stature, refractory anaemia, delayed puberty, osteope-
nia, enamel defects, and recurrent aphthous stomatitis 
(12). 

There is evidence of common genetic basis as both 
diseases are associated with the major histocompat-
ibility complex class II antigen DQ2, DQA1*501 and 
DQB1*201 and seven shared non-human leucocyte 
antigen (HLA) loci (13). 

Failure to recognize co-existing CD with longer 
duration of untreated patients may predispose the in-
dividuals to increased risk of growth failure, osteopo-
rosis, infertility and gastrointestinal lymphoma. More-
over, continuous exposure to gluten may facilitate 
development of other autoimmune diseases apart from 
CD (14). Therefore, it is important to actively screen 
for CD in patients with IDDM at the time of diag-
nosis and also during follow up later in life every 1-2 
years as the sequence of appearance of CD in IDDM 
patients cannot be predicted. This will help optimize 
insulin therapy, achieve good glycemic control and 
avert the risk of complications both due to T1DM and 
CD (15). 

The impact of a gluten-free diet on the metabolic 
control of diabetes may depend on the symptoms of 
celiac disease in diabetic patients. In malnourished pa-
tients, the treatment of newly detected celiac disease 
had an unequivocal positive effect as alleviation of the 
intestinal symptoms, evident weight gain and improved 
metabolic control in particular the reduction of num-
ber of severe hypoglycemic episodes (5, 8). This posi-

tive effect of a gluten-free diet is not as straightforward 
as it was previously, this is due to regular screening and 
early diagnosis making most of celiac patients in good 
condition and do not suffer from malabsorption at the 
time of diagnosis. Therefore the impact of dieting on 
metabolic control in patients with IDDM and celiac 
disease cannot be considered unanimously positive.

2. Thyroid Diseases

There is an association between CD and thyroid 
disease such as graves and Hashimoto thyroiditis near 
2-7% that it means 3 folds higher compared to normal 
population (16). 

In several studies, they have suggested different 
mechanisms for this association such as genetics par-
ticularly HLA haplotypes B8 and DR3 which were 
noted to increase frequencies of children with CD as 
well autoimmune thyroid disease. An alternate hy-
pothesis is also possible that thyroid gland shares a 
common embryonic origin during fetal development, 
being derived from the pharyngeal gut on the 17th day. 
Some autoimmune disorders may also require time to 
evolve, perhaps increased intestinal permeability may 
allow excessive amounts of antigen to enter the circu-
lation and cross-react with other tissues, including the 
thyroid gland (17). Another theory is the cross reac-
tion of tissue transglutaminase IgA (TTG- IgA) with 
thyroid tissue (18). 

The linkage between these two disorders may have 
important clinical implications. Hypothyroidism may 
make clinical recognition of CD difficult as the severity 
of the diarrhea or weight loss may be more limited due 
to increased time for intestinal transit or fluid retention 
due to the reductions of circulating thyroid hormone. 
Also, CD reduces small intestinal surface absorptive 
area causing failure of hypothyroid patients to respond 
to oral thyroid replacement therapy. In addition, an ap-
parent failure to respond to a gluten-free diet in CD 
patients may be attributed to impaired absorption and 
increased transit rate in hyperthyroidism. Usage of glu-
ten free diet (GFD) is in controversy; in some studies 
they deny protection of GFD and in others they find 
that using GFD can normalize thyroid function and 
taper thyroxine dosage with recovery of clinical or sub-
clinical autoimmune thyroid disease (19, 20). 
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Malignant thyroid lymphomas have been record-
ed in CD patients, it is rare T-cell lymphoma, indi-
cating another site of extra-nodal lymphoma that may 
complicate the clinical course of CD, possibly due to 
its shared embryological developmental links with the 
gastrointestinal tract (21). 

Thus, it is important to do serological screening 
for autoimmune thyroid disease in patients with celiac 
disease and vice versa by rigorously searching for even 
subclinical autoimmune thyroid conditions in celiac 
disease (22). 

3. Other endocrine disorders

Adrenal insufficiency may occur in CD patients. 
Indeed, CD may be present in association with iso-
lated autoimmune adrenocortical failure (autoimmune 
Addison’s disease) or in the setting of polyendocrine 
failure that may include Addison’s disease, thyroiditis, 
ovarian failure and CD (23, 24). 

It was recommended that cases with adrenal in-
sufficiency should be screened for CD specially if there 
is failure to respond to substitute hormonal treatment 
and also CD patients should be investigated for adre-
nal insufficiency specially if associated with recurrent 
hypoglycemia (23, 25). 

Hypoparathyroidism has been rarely recorded 
with CD, however in celiac patients with severe hy-
pocalcemia or tetanic seizures this rare association 
should be borne in mind. In a recent report, it was 
noted that a gluten-free diet had a beneficial effect on 
calcium regulation in those with concurrent CD and 
hypoparathyroidism (26, 27). 

Anti-pituitary antibodies were detected in 42% of 
newly diagnosed CD patients in an Italian study (28). 

Interestingly, this high antibody levels were associated 
with height impairment, possibly mediated by a reduc-
tion in insulin-like growth factor, and suggesting that an 
autoimmune pituitary process may contribute in linear 
growth impairment in CD. A gluten-free diet reported 
to result in rapid catch-up growth and normalization of 
pituitary function (29). Growth hormone replacement 
may play role in children with CD and short stature, 
despite a gluten-free diet over a 1 year period (30). 

Other evidence of alteration of pituitary gland is 
increased prolactin levels in recently diagnosed CD in 

pediatric patients and its levels were decreased over a 
few months with a gluten-free diet (31). 

Menarche takes place later and menopause earlier 
in celiac women i.e. the fertility period is shortened. 
Also, ovarian failure causing infertility is recognized in 
females with CD. Moreover, serologically-based stud-
ies showed that over 4% of infertile females proved to 
have CD confirmed by subsequent biopsy. Some of 
these females showed later subsequent successful preg-
nancy after treatment with a gluten free diet (32). A 
recent meta-analysis of relevant studies indicated that 
CD was more prevalent in women with “all-cause” 
and “unexplained” infertility compared to the general 
population (33).

It has long been recognized that osteomalacia, os-
teoporosis, bone pain, and fractures are complications 
of celiac disease (34). The mechanisms of disturbances 
in bone metabolism in celiac disease are poorly un-
derstood. The initial and probably main event is cal-
cium malabsorption which is primarily caused by vil-
lous atrophy and secondarily by coexisting vitamin D 
deficiency. Impaired intestinal calcium malabsorption 
leads to secondary hyperparathyroidism that increases 
bone turnover (35, 36).

Conclusions

Celiac disease is associated with many extra in-
testinal manifestations including diverse endocrino-
logical disorders with symptoms being sometimes, if 
not mostly, subtle or atypical. This highlight the im-
portance of awareness and early regular screening for 
such complications. The detection of a monoglandular 
endocrinopathy in CD may only be part of an evolv-
ing and dynamic process with the appearance of other 
endocrinopathies at a later stage in CD.
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