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Abstract

The paper aims to review the prevalence and natural history of
coeliac disease in patients with type 1A diabetes mellitus and auto-
immune thyroid disorders. These diseases share a similar genetic
background. In diabetic children and adults, the prevalence of
(mostly asymptomatic) coeliac disease varies form 0.97 to 6.4%.
Diabetes is usually diagnosed first. Screening in relatives may also
be positive. Recurrent hypoglycaemia in diabetic subjects (indi-
rectly) suggest the development of coeliac sprue. Thyroid disor-
ders (thyroiditis and Graves’ disease) are also usual in coeliac 
disease. A common etiopathogenic mechanism for the association
CD / diabetes / thyroid disorders, with gluten as the driving anti-
gen, was postulated. Thus, screening program for coeliac disease
are recommended in individuals with type 1A diabetes and/or
auto-immune thyroid conditions, as well as in their first-degree
relatives. (Acta gastroenterol. belg., 2003, 66, 237-240).

Key words : coeliac disease, type 1 diabetes, thyroiditis, hyperthy-
roidism, prevalence, clinical presentation.

Introduction

Coeliac disease (CD), one of the most commonest
lifelong disorders in Western countries, is characterised
by immune mediated damage to the jejunal mucosa which
is triggered by gluten (1). Type 1A (auto-immune) dia-
betes mellitus as well as auto-immune thyroid diseases
occur more commonly than by chance in association
with CD (2). Moreover, CD, type 1A diabetes and thy-
roid disorders (Graves’ disease and hypothyroidism) are
clustered in the auto-immune polyendocrine syndrome
type II (APS II), or Schmidt’s syndrome (3).

The aim of this review is to determine the prevalence
and natural history of the association of CD with 
diabetes and/or thyroid diseases. We also describe the
clinical presentation of CD in patients with endocrine
conditions, in particular diabetes.

Endocrine disorders

Type 1A diabetes

Type 1A diabetes mellitus occurs in genetically pre-
disposed persons as a consequence of an immune-medi-
ated destruction of pancreatic islet ß-cells that secrete
insulin (3,4). The onset of clinical diabetes represents
the endpoint of an insidious decline in the function of ß-
cells after the majority of them have been damaged. Risk
of diabetes can now be predicted on the basis of reliable
immunological markers. Thus, islet-cell antibodies
(ICA) can be demonstrated in 60-90% of new-onset

type 1A diabetes. Other extensively studied auto-anti-
bodies include insulin auto-antibodies, as well as glu-
tamic acid decarboxylase (GAD) and tyrosine phos-
phatase (IA2) auto-antibodies, which are also present in
50 to 90% of patients at the onset (and before the onset)
of the disease (4).

Thyroid diseases

Two disorders, Hashimoto (chronic auto-immune)
thyroiditis and Graves’s disease compose the major
auto-immune thyroid conditions. The diagnosis of
chronic auto-immune thyroiditis is based on clinical and
biological signs of hypothyroidism, in particular elevat-
ed serum thyrotrophin (TSH) levels. High concentra-
tions of anti-thyroperoxidase and/or anti-thyroglobulin
antibodies are present. Hyperthyroidism and low levels
of TSH are the most common features of Graves’ disease
and caused by auto-antibodies to the thyrotrophin 
receptor. In some patients, progression from Graves’
hyperthyroidism to thyroiditis and hypothyroidism is
recognised as well as the converse (3).

Auto-immune polyendocrine syndrome type II

Type 1A diabetes and auto-immune thyroid diseases
are associated in the APS II syndrome, together with
other pathological conditions, in particular coeliac dis-
ease. Other less common disorders observed in APS II
include Addison’s disease, hypogonadism, vitiligo,
alopecia, pernicious anemia and myasthenia gravis.
APS II is strongly influenced by HLA-alleles. The
majority of patients have high risk alleles DR3 and DR4
with the classic haplotype of HLA A1, B8, DR3, DQ
A1*0501, DQ B1*0201 and HLA-DR4, DQ A1*0301,
DQ B1*0302 (3).

Natural history of the association [cd / diabetes
/ thyroid diseases]

Coeliac disease and type 1A diabetes

In a recent paper, G. Holmes reviews the relationship
between CD and type 1 diabetes (5). In diabetic chil-
dren, when based on both serological tests and small
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bowel biopsy, screening studies have shown the preva-
lence of CD to be between 0.97 and 6.2%, with an
exception of children from Algeria who have a preva-
lence of 16.4%. In adults, the overall prevalence of the
association CD / type 1 diabetes varies from 1.3 to 6,4%
according to the studies. Barera et al. (6) studied
prospectively 274 consecutive patients at the onset of
type 1 diabetes (age : 8.3 ± 4.7 years, mean ± 1SD) for
six subsequent years. Only one patient had a diagnosis
of CD before the onset of diabetes. At diabetes diagno-
sis, 15 of 273 patients were tested positive with the
antiendomysium (IgA) test. Jejunal biopsy confirmed
CD in nine individuals. Twelve other patients with a
negative antiendomysium antibody at diabetes onset
were found positive during follow-up and seven had CD
on the basis of biopsies. Thus, the overall prevalence of
CD in the entire cohort of these type 1 diabetic patients
was 6.2%. This means a prevalence of CD in type 1 dia-
betes which is twenty times higher than in the general
population, with sixty percent of cases already present at
diabetes onset. It is of interest to note that the majority
of cases of CD were totally asymptomatic in their clini-
cal presentation (6).

Not et al. found a prevalence of CD among 491 type 1
diabetic patients of 5.7% (n = 28). In three patients, CD
was diagnosed at the same time as diabetes. However, in
the majority of subjects (n = 25), CD was identified after
diabetes onset (median age at diagnosis of diabetes and
CD : 11 and 25 years respectively) (7).

Our own data, based on serological screening tests, in
163 consecutive (june-september 2002) type 1 diabetic
patients showed that antigliadine antibodies (IgA/IgG)
were positive in twelve (7.3%), and immunoglobulin
antiendomysium (IgA) antibodies in seven subjects
(4.3%). Combined positive antigliadine and antien-
domysium antibody tests were found in four patients
(2.4% of the cohort) (8).

In most cases, diabetes is diagnosed first. However,
diabetes-related auto-antibodies also occur in patients
with CD as reported by Galli-Tsinopoulou et al. (9). It is
of interest to mention that somewhat contradictory
results were published by Vitori et al. who found only a
few patients with CD showing potential auto-immunity
toward b-cells (10).

Some (but not all) papers report a significant propor-
tion of relatives of patients with type 1 diabetes with CD
associated auto-immunity (7,11,12). Thus, Not et al. (7)
found a higher prevalence of CD among 824 first-degree
relatives than in 4.000 control subjects (1.9 vs. 0.25% ;
P < 0.001). Additionally, the frequency of auto-immune
disorders in diabetic patients with CD was also signifi-
cantly higher than in subjects with type 1 diabetes alone
(35,7 vs. 6,3% ; P < 0.0001). Auto-immune diseases
were also more frequent in (non diabetic) relatives with
CD than in those tested negative for the antiendomysial
antibody (18,7 vs. 2.6% ; P = 0.01) (7).

In summary, CD commonly occurs in type 1 diabetic
patients and their relatives. In most individuals at diag-

nosis of CD, no clinical signs could be related to gluten
intolerance. Therefore, it is recommended that screening
for CD should be part of the routine investigation at the
onset of diabetes and regularly thereafter (5,7,11-13).
G. Holmes suggests a yearly test for three years, then at
five years and five years thereafter or at any other time if
there are clinical indications (5).

Coeliac disease and thyroid status

The frequency of subclinical or asymptomatic CD is
also increased in patients with chronic auto-immune
thyroiditis. Berti et al. found 3.4 and 0.25% of CD in
172 patients with auto-immune thyroiditis and 4.000
sex-matched control subjects, respectively (14). Com-
parable data were previously reported by Collin et al. (4.8
vs. 0.4% in auto-immune thyroid disorders and controls
respectively) (15) and more recently confirmed by Volta
et al. (3.0 vs. 0.4%) (16). It is of interest to note that
patients with both auto-immune thyroid diseases and
type 1 diabetes do not seem more likely to have (occult)
CD when compared with those with type 1 diabetes only
(17). On the other hand, studies published between 1974
and 1984 have shown a prevalence of thyroid diseases in
patients with CD varying from 3.5 to 10.8% (Ref in 15).
A more recent metaanalysis by J.L. Sadoul showed that
thyroid auto antibodies were present in 14 to 30% of
cases of CD. In most cases, thyroid disorders were due
to Hashimoto thyroiditis. A few authors however
observed a high percentage of Graves’ disease (18).

A tentative common etiopathogenic hypothesis

The association of CD, type 1A diabetes and/or thy-
roid auto-immune diseases is principally due to a simi-
lar genetic background. Another hypothesis is that, in
genetically susceptible persons, one disease (CD) could
predispose to another. M. Pocecco and A. Ventura (19)
suggest that untreated (latent or silent) CD could be an
immunological trigger and induce diabetes and/or thy-
roid disorders due to gluten as a driving antigen (Fig. 1).
In accordance with this, the prevalence of auto-immune
disorders in CD is closely related to age at diagnosis
or, in other words, to the duration of exposure to
gluten (20). Moreover, like serum antiendomysium auto
antibodies, diabetes and thyroid-related antibodies seem
to be “gluten-dependent” and tend to disappear during a
twelve month gluten-free diet (21). Both studies indi-
rectly suggest that early elimination of gluten may pre-
vent the development of other auto-immune diseases. A
recent of paper of Hummel et al. in high risk subjects
(first-degree relatives of patients with type 1 diabetes)
did not support the latter hypothesis by failing to
observe a reduction in serum titers of type 1 diabetes
associated auto antibodies upon commencement of a
gluten-free diet (22). Additionally, the frequency of dia-
betes observed in the gluten re-exposure period was
comparable with the natural history of disease in young
multiple auto-antibody positive relatives (22).
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Clinical presentation

The spectrum of clinical and biological expressions
of coeliac sprue was recently reviewed (1) and is beyond
the scope of the present paper.

In patients with auto-immune thyroid diseases, fea-
tures of (subclinical) CD are globally comparable to
those observed in control populations.

In cohorts of type 1 diabetic patients, the presence of
an increased frequency of (symptomatic) hypogly-
caemia together with a progressive reduction of the
insulin requirements (ranging from 30 to 60%), not
apparently justified by less nutrient intake or more phys-
ical activity, also indicated a diagnosis of CD (23). On
the contrary, Iafusco et al. showed that a gluten-free diet
induced an increase in insulin requirement up to the
doses usually administered in diabetic patients without
CD, matched for age, sex and duration of diabetes (24).
Overall improvement of brittleness after the introduction
of a gluten-free diet was reported by Andreelli et al. (25)
and others (26). Faced with vague gastrointestinal symp-
toms, it is also of importance to exclude a diabetic auto-
nomic neuropathy (5) before considering the diagnosis
of CD which can eventually be complicated by the
development of a lymphoma (27). 

Conclusions

Coeliac disease commonly occurs in type 1 diabetes.
There is also a frequent association between coeliac dis-
ease and auto-immune thyroid disorders. It is recom-
mended that screening for coeliac sprue should be part
of the routine evaluation, in particular in type 1 diabetic

patients and relatives. Recurrent hypoglycaemia seems
to be a valid sign of active coeliac disease in type 1 dia-
betes. 
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