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Abstract

Aims/hypothesis. We tested the hypothesis that silent
coeliac disease is more frequent than expected in
both patients with Type I (insulin-dependent) diabe-
tes mellitus and their first-degree relatives. We evalu-
ated how the presence of other autoimmune disor-
ders in diabetic patients and their first-degree rela-
tives is related to silent, unrecognized coeliac disease.
Methods. Sera from 491 subjects with Type I diabetes,
824 relatives and 4000 healthy control subjects were
screened for anti-endomysial antibodies and all those
subjects who tested positive for anti-endomysial anti-
bodies underwent intestinal biopsy.

Results. We found that the prevalence of coeliac dis-
ease was 5.7% among the diabetic patients and
1.9 % among the relatives, values significantly higher
than those found among the control subjects
(p <0.0001; p <0.001). The prevalence of autoim-
mune disorders in diabetic patients with coeliac dis-
ease was significantly higher than in subjects with
Type I diabetes alone (p < 0.0001). The prevalence

of autoimmune disorders in the relatives with coeliac
disease was significantly higher than in those who
tested negative for anti-endomysial antibodies
(p =0.01).

Conclusion/interpretation. This report provides fur-
ther confirmation of the high prevalence of undiag-
nosed coeliac disease among diabetic patients and
their relatives. This interesting new finding is the in-
creased presence of other autoimmune diseases in
these patients, as well as in their relatives with a de-
layed diagnosis for coeliac disease. Patients newly di-
agnosed with coeliac disease showed excellent com-
pliance with the gluten-free diet. This should encour-
age policymakers to consider introducing an easy-to-
use screening programme for diabetic patients and
their relatives into everyday clinical practice, in order
to prevent coeliac-associated symptoms and the onset
of additional, more serious auto-immune disorders.
[Diabetologia (2001) 44: 151-155]

Keywords Autoimmune diseases, silent coeliac dis-
ease.

Autoimmune diseases are known to be clustered not
only in the same person but also in different members
of the same family [1, 2]. An increased prevalence of
autoimmune disorders has been found both in pa-
tients with Type I (insulin-dependent) diabetes melli-
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tus and in their first-degree relatives (FDR) [3, 4].
Recent data support the contention that coeliac dis-
ease is an autoimmune disorder triggered by the in-
gestion of gluten in genetically susceptible subjects
[5, 6]. The association between Type I diabetes and
coeliac disease has been recognised for some years
[7] and coeliac disease specific immunologic markers
used for screening large numbers of patients with
Type I diabetes showed that the prevalence of coeliac
disease among children and adults with diabetes is
higher than suspected, with rates of 2 to 8% [8, 9]. It
is not clear whether the association between these
two autoimmune diseases is related to a common ge-
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netic background only [8, 10, 11] or, as has recently
been proposed, to the fact that long-term exposure
to gluten could induce Type I diabetes and other au-
toimmune disorders in genetically predisposed sub-
jects [12]. Most cases of coeliac disease associated
with Type I diabetes do not present gastro-intestinal
symptoms, despite the presence of the characteristic
intestinal lesions and these cases would be missed
without a screening programme [13]. Therefore, on-
set of Type I diabetes would seem to occur more of-
ten when coeliac disease is present but not recognized
and consequently not treated [14].

In this paper, we tested the hypothesis that silent
coeliac disease is more frequent in both patients
with Type I diabetes and their FDR than expected.
Moreover, we evaluated how other autoimmune dis-
orders in patients with Type I diabetes and their
FDR is related to silent, unrecognized coeliac dis-
ease.

Subjects and methods

Patients and Control subjects. Of the 500 consecutive patients
with Type I diabetes referred to three diabetes units (Paediat-
rics Department of “Burlo Garofolo” Children’s Hospital;
General City Hospital of Monfalcone; Department of Medi-
cine, University of Trieste) from June 1998 to January 2000,
491 (98 %) (245 men, 246 women, median age 29 years at the
time of the study; range 2-70 years; median age at onset of dia-
betes 15 years; range 2-40 years; median duration of diabetes
16 years, range 4 months-34 years) agreed to undergo serolog-
ical screening for coeliac disease by anti-endomysium antibody
test (AEA). These 491 patients (Group A) came from 487 dif-
ferent families. In four of these families two members had dia-
betes.

We also offered 1420 of their first-degree relatives
(Group B: 830 parents; 380 siblings; 210 offspring) the oppor-
tunity of being screened for coeliac disease. All the patients
in group A and all the subjects in group B who agreed to
be tested were encouraged to fill out a questionnaire on their
personal medical history with the help of a doctor, giving de-
tails about autoimmune diseases. The information collected
was verified by analysing medical records or by clinical ex-
aminations. The healthy control group consisted of 4000
blood donors (2980 men, 1020 women; median age 35 years,
range 18-65).

All AEA-positive subjects underwent intestinal biopsy to
confirm the diagnosis, following the criteria set down by the
European Society for Gastroenterology Hepatology and Nu-
trition [15]. A detailed explanation of the study was given to,
and informed consent was obtained from, each subject before
testing for coeliac disease antibodies. The investigation was
approved by the local ethics committee.

Anti-endomysium antibody assay. Serum IgA anti-endomysi-
um antibody (AEA) was measured by means of indirect immu-
nofluorescence assay, using cryostat sections of human umbili-
cal cord tissue, as described previously [16]. Briefly, the sections
were incubated for 30 min with the subject’s serum diluted 1:5.
After washing, sections were incubated for 30 min with fluores-
cein-labeled goat anti-human IgA antibodies. The slides were
washed and examined using fluorescent microscopy.

Statistical analysis. A two-tailed Fisher exact test was carried
out to determine the significance of the differences in the cate-
gories which were defined according to the absence or pres-
ence of findings. A value of p < 0.05 was considered significant.

Results

Prevalence of silent coeliac disease in patients with
Type I diabetes and their first-degree relatives. Of the
1420 first-degree relatives approached, 824 (58%)
agreed to be screened for coeliac disease. Among
these were 449 parents (238 fathers, 211 mothers, me-
dian age 52 years, range 25-77); 234 siblings (112
brothers, 122 sisters, median age 27 years, range
5-54) and 141 offspring (65 sons, 76 daughters, medi-
an age 15 years, range 3-35). These were all relatives
belonging to the 487 families involved. In 246 fami-
lies, 1 family member was screened, in 154 families,
2 members were screened, in 80 families, 3 members,
in 6 families, 4 members and in 1 family, 6 members.

Anti-endomysium antibodies were detected in 28
of the 491 Type I diabetic patients (5.7 %, 14 women,
14 men, median age 25 years, range 3-60 years), in
16 out of 824 first-degree relatives (1.9 %, 11 women,
5 men, median age 23 years, range 3-65 years) and
in 10 out of 4000 blood donors (0.25%, 2 women,
8 men, median age 40 years, range 28-60 years).
(Type 1 diabetes subjects vs control subjects
p < 0.0001; FDR vs control subjects p < 0.001; Type I
diabetes vs FDR p = 0.0003). The AEA test results
were not age-dependent.

Overall, 54 AEA-positive subjects were detected
and all underwent small-bowel biopsies, which were
classified according to Marsh’s modified classifica-
tion [17]. Diagnosis of coeliac disease was confirmed
in all 54 subjects. Intestinal specimens showed total
villous flattening (type 3 ¢) in 16 biopsies, marked vil-
lous flattening (type 3b) in 25 biopsies and mild vil-
lous flattening (type 3a) in 13 biopsies.

In the patients with Type I diabetes, coeliac dis-
ease was diagnosed at the same time as Type I diabe-
tes in 3 subjects (aged 3, 9 and 11 years) and after
Type I diabetes in the other 25 (median age at diagno-
sis of diabetes was 11 years, at diagnosis of coeliac
disease, 25 years).

In the first-degree relatives of patients with Type 1
diabetes and coeliac disease, the prevalence of silent
coeliac disease (4 of 75, 5.3%) was higher than in
the first-degree relatives of patients with Type I dia-
betes who tested negative for AEA (12 of 627,
1.9%), although the difference was not statistically
significant (p = 0.08).

Multiple autoimmune disorders in Type I diabetes pa-
tients with and without coeliac disease. Ten (35.7%)
of the 28 coeliacs patients with Type I diabetes had
at least one other autoimmune disease; four of these
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Fig.1. Prevalence of autoimmune diseases in both subjects
with coeliac disease (CD) and in subjects tested negative for
anti-endomysium antibodies (AEA neg)

were suffering from two other autoimmune diseases.
There were three patients with Hashimoto’s thyroidi-
tis, two with dermatitis herpetiformis and one with
psoriasis. The four subjects with two other autoim-
mune diseases comprised: one patient with Hashimo-
to’s thyroiditis and autoimmune hepatitis, one pa-
tient with Hashimoto’s thyroiditis and dermatitis her-
petiformis, one patient with Hashimoto’s thyroiditis
and psoriasis and one with juvenile rheumatoid ar-
thritis and psoriasis.

Of the 463 diabetic subjects testing negative for
AEA, 173 subjects filled out the questionnaires
(37%). Eleven (6.3 %) of them (11 of 173) had other
autoimmune diseases (one patient with Hashimoto’s
thyroiditis plus vitiligo, four with Hashimoto’s thy-
roiditis, five with psoriasis and one with alopecia ar-
eata). The prevalence of autoimmune diseases in pa-
tients with both coeliac disease and Type I diabetes
was significantly higher than in patients with Type I
diabetes alone ( 35.7 % vs 6.3%, p < 0.0001) (Fig.1).

Three (18.7 %) of the 16 FDR subjects with coeliac
disease had autoimmune diseases (one case of Hash-
imoto’s thyroiditis, one of multiple sclerosis and one
of autoimmune hypoparathyroidism).

Of the 808 FDR subjects who tested negative for
AEA, 344 subjects filled out the questionnaires
(42.5%). Nine (2.6 %) of them (9 of 344) had autoim-
mune diseases (six cases of Hashimoto’s thyroiditis,
one of multiple sclerosis, one of psoriasis and one of
Hashimoto’s thyroiditis and psoriasis). The preva-
lence of autoimmune diseases in the FDR subjects
with coeliac disease was significantly higher than in
those testing negative for AEA (18.7% vs 2.6%
p =0.01) (Fig.1).

Clinical history in coeliac patients discovered by the
screening programme. Out of 54 subjects diagnosed
with coeliac disease, only 14 (26%) had signs or
symptoms that could have been related to gluten in-
tolerance in their clinical history. Seven were Type I
diabetes patients (two with recurrent aphthous ul-

cers, one with recurrent abdominal pain and diar-
rhoea, one with sideropenic anaemia, one with hy-
pertransaminasemia, one with dental enamel defect,
one with failure to thrive in infancy); four were
FDR subjects (one with diarrhoea, one with recur-
rent abdominal pain, one with failure to thrive, one
with diarrhoea, unexplained anaemia and autoim-
mune hypoparathyroidism); three were blood do-
nors (one with explosive diarrhoea, one with sidero-
penic anaemia, one with failure to thrive plus diar-
rhoea in infancy).

All 54 subjects diagnosed with coeliac disease had
been on a gluten-free diet and had been followed for
at least 12 months (12-30 m, mean 17 m). At the last
visit, 45 (83 %) of the 54 coeliac subjects tested nega-
tive for AEA. Symptoms and signs that could have
been related to gluten had disappeared in eight sub-
jects and haematochemical parameters returned to
normal ranges in two subjects with iron deficiency
anaemia and in one with hypertransaminasemia.

The gluten-free diet improved the clinical course
of autoimmune hypoparathyroidism in a newly diag-
nosed coeliac patient but the need for pharmacologi-
cal treatment remained unchanged, as did the degree
of clinical control of the other autoimmune diseases
(Type 1 diabetes, Hashimoto’s thyroiditis, multiple
sclerosis).

Discussion

It is well known that the prevalence of coeliac disease
among patients with Type I diabetes is higher than
expected, with rates of 2 to 8% [8, 9]. The present
findings are in line with other epidemiological studies
and show that the prevalence of coeliac disease is sig-
nificantly greater in diabetic patients (5.7 %) than in
both first-degree relatives (1.9%) and healthy con-
trol subjects (0.25 % ). Furthermore, the prevalence
of coeliac disease among Type I diabetic patients
could increase in the long run, because a small per-
centage of those who initially tested negative could
become antibody positive [18]. In view of these obser-
vations, it is to be recommended that subjects with
autoimmune disease be screened for coeliac disease
and that repeat serological screening be carried out
about every three years to detect cases of clinically si-
lent, late-onset coeliac disease.

As reported by previous studies [19, 20], we ob-
served an increased prevalence of coeliac disease
among the first-degree relatives of diabetic subjects.
We identified a high prevalence (1.9 %) of coeliac dis-
ease in those families in which the proband was dia-
betic but not coeliac at the time of the study. This
finding suggests that, like other autoimmune diseas-
es, coeliac disease also tends to cluster in first-degree
relatives of patients with autoimmune disorders even
in the absence of coeliac disease and that antibody
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screening is therefore advisable in these at-risk sub-
jects.

The increased prevalence of autoimmune diseases
among subjects with coeliac disease has been well-
documented. Epidemiological data indicates that in
almost all those patients who have both diseases, si-
lent coeliac disease was recognised and treated only
after diagnosis of the other autoimmune disease [9,
21-23].

The frequent association of coeliac disease with
autoimmune diseases has usually been explained by
a common genetic determinant. Coeliac disease and
Type I diabetes share susceptibility alleles in the
HLA class II region on chromosome 6 with increased
frequencies in both diseases of HLA-DR3 or its asso-
ciated DQa/f dimer 0501/0201. In addition, a similar
autoimmune pathogenetic mechanism has been
shown to be responsible for the development of both
diseases, given the presence of organ-specific autoan-
tibodies [6, 24], of T-lymphocyte infiltration at the
site of the lesion [25, 26], and the etiological impor-
tance of environmental risk co-factors [25-27]. Al-
though the possibility of other common susceptibility
genes cannot be completely excluded, the influence
of environmental factors must obviously be taken
into account.

Clear evidence exists of gluten-related autoimmu-
nity in genetically predisposed subjects. It has recent-
ly been shown that autoimmune disorders involving
organs other than the intestine could develop in un-
recognized and/or untreated coeliac subjects because
of a persistent exposure to gluten [12].

In this study, the prevalence of autoimmune dis-
eases was found to be significantly greater in relatives
with coeliac disease (18.7 % ) than in relatives testing
negative for AEA (2.6 % ). Moreover, the risk of an-
other autoimmune diseases was higher in Type I dia-
betes patients with coeliac disease (35.7%) than in
Type I diabetes patients testing negative for AEA
(6 %). Similar findings were described in our previous
study [28] on the relation between coeliac disease and
the risk of autoimmune disorders in patients with au-
toimmune thyroiditis and coeliac disease.

When on a diet containing gluten, some coeliac pa-
tients produced organ-specific autoantibodies (GAD,
ICA, TPO, anti-Purkinje cells) which were not coeli-
ac-related and which disappeared after 6 to12 months
of a gluten-free diet. It cannot therefore be ruled out
that in these subjects, the humoral expression of spe-
cific autoimmunity was affected by gluten exposure
[29, 30].

Bearing these data in mind, an early diagnosis of
coeliac disease might have prevented some of our co-
eliac disease patients from developing an autoim-
mune disease such as diabetes or thyroiditis. In fact,
certain subjects with autoimmune diseases who were
diagnosed with coeliac disease by screening showed
a relative improvement in the associated disease

when placed on a gluten-free diet [22, 31, 32]. No sim-
ilar phenomenon was observed in our patients with
Type I diabetes, autoimmune thyroiditis or multiple
sclerosis, probably because of differences in the re-
parative capacity and functioning of human tissue
and also in the duration of the gluten-dependent im-
mune aggression.

Gliadin is an excellent substrate for the tissue
transglutaminase, the auto-antigen recognized by
AEA [6]. This enzyme cross-links not only gliadin
but also several other proteins [33] to make macro-
molecular complexes causing the formation of new
antigens which are both self-epitopes and gliadin epi-
topes, leading to the production of anti-transglutami-
nase antibodies and other autoantibodies [34].

It has been suggested that enhanced immune re-
sponsiveness to both dietary protein and self-antigens
in coeliac disease reflects a failure of immune toler-
ance in the gut immune system. This is in line with our
preliminary studies in which we were able to isolate
anti-transglutaminase single-chain antibodies from a
phage library derived from intestinal lymphocytes but
not from peripheral blood lymphocytes of untreated
coeliac disease patients [35]. This means that these
auto-antibodies are preliminarily synthesized at the
intestinal level and that the failure to achieve tolerance
to the autoantigen derives from the gut.

There is evidence to support this assumption in the
development of autoimmunity in Type I diabetes. In
patients with newly diagnosed Type I diabetes, the is-
let cell antigen GAD reactive lymphocytes show the
gut-specific homing receptors a437 integrin, suggest-
ing that these autoreactive lymphocytes originate in
the intestine and also that tolerance to a self-antigen
is broken in the gut-associated lymphocyte popula-
tion [36].

In conclusion, this study confirms that the preva-
lence of coeliac disease is greater in patients with
Type 1 diabetes than in healthy people. It shows, for
the first time that first-degree relatives of Type I dia-
betes patients constitute a new risk group for coeliac
disease. The higher prevalence of other autoimmune
diseases in subjects with both coeliac disease and
Type 1 diabetes could be a consequence of the de-
layed diagnosis of coeliac disease. Diabetic patients
would certainly benefit from screening for coeliac
disease to eliminate symptoms and limit the risk of
developing more severe autoimmune diseases. Our
study also shows that compliance to diet in screen-
ing-diagnosed coeliac subjects is very high (83%), a
further argument for using a screening programme
as a preventive measure.
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