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Summary

 

A strong association between type 1 insulin-dependent diabetes mellitus
(IDDM1) and coeliac disease (CD) is well documented, but it is known that
prevalence values are underestimated. Serum anti-endomysial antibodies
(EMA), considered diagnostic for CD because of their high sensitivity and
specificity, belong to the IgA class, but the existence of EMA of IgG1 isotype in
the presence or absence of IgA deficiency was reported. In order to re-evaluate
the occurrence of CD in IDDM1 patients we performed a screening in IDDM1
patients using EMA of both isotypes. Ninety-four adults affected by IDDM1
(unaffected by CD before enrolling) were enrolled and 83 blood donors as
controls. All subjects were on a gluten-containing diet. Histology and biopsy
culture were performed. EMA IgA and IgG1 in sera and culture supernatants
were detected. Serum EMA were positive in 13 of 94 IDDM1 patients (13·8%).
Six of 13 presented IgA-EMA, seven of 13 presented IgG1-EMA. No EMA were
found in the control population. Total intestinal atrophy was found in all six
patients with serum IgA-EMA and in five of seven with serum IgG1-EMA.
Diagnosis of CD was confirmed by histology and organ culture in all 13
patients with serum EMA. The prevalence of CD in the patients affected by
IDDM1 was 6·4% for IgA-EMA-positive and 7·4% for IgG1-EMA-positive
patients. We confirmed the prevalence of CD in the IDDM1 population
obtained with IgA-EMA screening only (6·4%). This prevalence value
increases dramatically to 13·8% when IgG1-EMA are also used in the screen-
ing. We conclude that IgG1-EMA should also be sought whenever an IDDM1
patient undergoes screening for CD.
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Introduction

 

Coeliac disease (CD) is a permanent intolerance of the small
intestine to gluten, characterized by gluten-dependent
changes in villous morphology and/or signs of immunolog-
ical activation detectable in the lamina propria of intestinal
mucosa [1–3]. The presence of serum anti-endomysial anti-
bodies (EMA) is generally considered to be highly suggestive
for CD because of their high values of sensitivity and
specificity [4–6].

The EMAs currently used in the diagnostic work-up of CD
are usually of the IgA class only, but recent studies have
reported the existence of a new class of CD subjects present-
ing with EMA of IgG1 isotype in the presence as well as the

absence of IgA deficiency [7–9]. The presence of IgG1 EMA
causes relevant changes in the prevalence of this illness, actu-
ally estimated to be higher than that reported (1 : 180)
[10,11].

In the literature a strong association between type-I insu-
lin dependent diabetes mellitus (IDDM1) and CD is well
documented [12]. It is well known that the prevalence of CD
in IDDM1 patients is higher than that of the healthy popu-
lation [13], and can be up to 20 times higher [14]. In addi-
tion, it has recently been noted that a subset of IDDM1
children showed an abnormal response of the intestinal
mucosa to gluten [15].

In recent years several studies have been performed to
address the incidence of CD in IDDM1 patients, showing



 

A. Picarelli 

 

et al.

 

112

 

© 2005 British Society for Immunology, 

 

Clinical and Experimental Immunology

 

, 

 

142:

 

 111–115

 

that CD is occurring commonly in IDDM1 patients [16],
with a prevalence ranging between 2% and 8% depending on
the screening methods used [17–19]. However, it is a well-
recognized fact that the association between these two dis-
eases is underestimated [19].

In addition it has been reported that IDDM1 patients,
particularly adults, affected by CD present in atypical or oli-
gosymptomatic form [20,21], as has been observed in CD
patients with IgG1 EMA-positive [9].

Moreover, it has been reported previously that the detec-
tion of IgG1 EMA in patients who are affected by IDDM1
could increase the prevalence of CD in these patients, allow-
ing CD to be diagnosed in patients which otherwise might
not be detected [22].

In light of this evidence we performed a screening in a
population of patients affected by IDDM1 using anti-
endomysial antibodies not only of IgA isotype, but also of
IgG1 isotype aiming to re-evaluate the occurrence of CD in
IDDM1 patients and also to evaluate if using IgG1 EMA that
the prevalence of CD in IDDM1 patients would increase in
the same way as it has in the general population.

 

Materials and methods

 

Subjects

 

Ninety-four consecutive adults patients affected by IDDM1
(43 males, 51 females, mean age 46·9 years, range 18–
70 years) all regularly attending our Center for the Study of
Diabetes (for a minimum of 5 years) were enrolled into this
study. None of these patients presented any symptoms
attributable to an enteropathy and any evidence of malab-
sorption from other laboratory variables, and none had been
diagnosed previously with coeliac disease before enrolling in
the study.

All anamnestic, clinical and metabolic data of these
patients are reported in Table 1. Patients were selected ran-
domly by the same diabetologist. All patients were treated
with subcutaneus human insulin (regular and long-acting).
None of the patients received insulin by infusion pump.

Eighty-three (38 males and 45 females, mean age
32·3 years, range 20–52 years) blood donors were also
enrolled as healthy controls. None of these subjects was

affected by IDDM1, CD or other autoimmune diseases or
had a first-degree relative who was affected by one of these
diseases. All subjects enrolled in this study were on a gluten-
containing diet.

Informed consent was obtained from all patients and all
the procedures followed were in accord with the ethical stan-
dards of the Institutional Committee responsible for human
experimentation.

 

Collection and processing of blood samples

 

Fasting blood samples were collected with minimal venous
stasis using a 19-gauge ‘butterfly’ needle and polypropylene
syringes preloaded with the appropriate solutions.

To determine glycosylated haemoglobin (HbA1c), 3 ml of
blood was mixed with ethylene diamine tetra-acetic acid
(EDTA) and stored at 4

 

∞

 

C; HbA1c was determined spectro-
photometrically by using commercially available reagents
(Bio-Rad, Richmond, CA, USA). The normal range in our
laboratory is 4·0–6·0%.

To determine serum glucose and lipids (total cholesterol,
HDL cholesterol and triglycerids), 5 ml of serum was pro-
cessed by routine autoanalyser methodology with enzymatic
techniques (Boehringer Mannheim, Germany).

 

Duodenal biopsy

 

Three biopsy specimens of duodenal mucosa were obtained
for diagnostic purposes from all the patients with sera EMA
IgA- and IgG1-positive results.

One specimen was submitted for routine histological
examination by means of haematoxylin–eosin staining. The
degree of intestinal atrophy and crypt hyperplasia were eval-
uated and the results compatible with class III (a, b and/or c)
of the Marsh classification, as modified by Oberhuber 

 

et al

 

.
[23] were considered pathognomonic of coeliac disease. The
other two samples were submitted to organ culture.

 

Biopsy culture

 

Two biopsy samples were cultured for 48 h at 37

 

∞

 

C, one in
the presence and one in the absence of peptic-tryptic (PT)
digest of gliadin (1 g/l), using the ‘in batch’ method sug-
gested recently [24].

Culture supernatants were collected and stored at 

 

-

 

70

 

∞

 

C
until they were used for both IgA and IgG1 EMA detection.

 

Anti-endomysial antibody detection

 

EMA either of IgA or IgG1 isotype were sought in sera
diluted 1 : 5 from all subjects under observation, using a
commercially available kit (Eurospital, Trieste, Italy) on cry-
ostat sections of monkey oesophagus. Positive EMA results
were identified by the typical reticulin-like staining of
smooth muscle bundles.

 

Table 1.

 

Details of the subjects under study.

Mean 

 

±

 

 s.d.

Patients (no.) 94

Sex (M/F) 43/51

Age (years) 46·9 

 

± 

 

10·3

Duration of diabetes (years) 16·4 

 

± 

 

9·4

Glycosylated haemoglobin (%) 7·06 

 

± 

 

1·30

Total cholesterol (mg/dl) 208·5 

 

± 

 

56·4

HDL cholesterol (mg/dl) 45·2 

 

± 

 

8·2

Triglycerides (mg/dl) 149·2 

 

± 

 

46·2
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EMA both IgA and IgG1 were also sought in undiluted
culture supernatants obtained from patients with a positive
sera IgA and/or IgG1 EMA results.

The results were evaluated blindly by two observers. The
agreement rate was 98·8%.

 

Detection of total IgA

 

Total IgA immunoglobulins were measured by a radial
immunodiffusion method (Easy Rid IgA, Liofilchem Bacte-
riology Products, Teramo, Italy). Results were evaluated by
reference to a standard curve; normal values in adult patients
ranged between 90 and 450 mg/dl. According to the manu-
facturer’s instructions, 90 mg/dl was used as cut-off value to
identify IgA deficiency.

 

Statistical analysis

 

Data are expressed as means 

 

±

 

 standard deviation (s.d.). Sta-
tistical analysis was performed using the correlation between
variables by Student’s unpaired 

 

t

 

-test.

 

Results

 

All diabetic patients included in the study were adult IDDM1
with a long duration of the disease (

 

>

 

15 years) and satisfac-
tory metabolic control (Table 1).

Weight flux and body mass index values were been mon-
itored during 1 year of follow-up and no significant differ-
ences were observed for both parameter either in patients
with serum EMA-positive or EMA-negative.

Anti-endomysial antibodies were positive in the sera of 13
of the 94 IDDM1 patients screened (13·8%). Six of these 13
patients presented with EMA of IgA isotype, while the other
seven were IgG1 EMA-positive. No EMA were detectable in
sera from the healthy subjects belonging to the control pop-
ulation (Table 2).

All the patients studied presented normal levels of total
serum IgA, irrespective of the presence of EMA and their iso-
type, therefore none of them had an IgA deficiency.

All six patients with serum IgA EMA-positive presented a
total or subtotal intestinal mucosa atrophy (types IIIb and
IIIc of the Marsh classification, as modified by Oberhuber

 

et al

 

.) [23]. Total or subtotal intestinal mucosa atrophy
(types IIIb and IIIc of the Marsh classification, as modified
by Oberhuber 

 

et al

 

.) [23], was also found in five of the seven
patients with serum IgG1 EMA-positive. The remaining two
patients presented an intestinal mucosa architecture com-
patible with type II of the Marsh classification, as modified
by Oberhuber 

 

et al

 

. [23] (Table 3).
All six patients with serum IgA EMA-positive were also

IgA EMA-positive in culture supernatants, irrespective of the
presence or absence of PT-gliadin. In the same way, all seven
IgG1 EMA-positive patients presented with IgG1 EMA-pos-
itive in culture supernatants irrespective of the presence or
absence of PT-gliadin (Table 3).

Therefore, the diagnosis of coeliac disease was confirmed
by histology and organ culture in all the 13 patients present-
ing with serum EMA-positive. The prevalence of CD in the
population of patients affected by IDDM1 studied was 6·4%
for IgA EMA-positive patients and 7·4% for IgG1 EMA-
positive patients, respectively.

The mean age and the duration of disease of IDDM1–
EMA-positive patients is similar to that of IDDM1–EMA-
negative patients, but the metabolic control was significantly
different between the two groups: the IDDM1 patients with
EMA-positive results presented significantly lower concen-
trations of glycolipid parameters (Table 4).

 

Discussion

 

Coeliac disease, a life-long gluten intolerance of the small
intestine, occurs commonly in patients affected by IDDM1
[12–14]. It is well known that patients already affected by
IDDM1 are at a higher risk of developing CD compared with
the normal population [13,14].

Despite this observation it has been reported that CD is an
underestimated disease, both in the normal population and
in patients already affected by IDDM1 [18].

Moreover, recent work has shown the presence of a con-
dition of abnormal mucosal immune response to gluten in a
subset of IDDM1 children not affected by CD [15]. This
observation allows us to suppose the existence of an abnor-
mal basal hypersensitivity to gluten in patients already
affected by IDDM1.

The strong association between these two diseases could
be explained on the basis of their shared autoimmune

 

Table 2.

 

 Serum EMA-positive results in the populations studied.

Subjects Serum IgA EMA Serum IgG1 EMA

IDDM1 patients (

 

n

 

 

 

=

 

 94) 6/94 (6·4%) 7/94 (7·4%)

Healthy controls (

 

n

 

 

 

=

 

 83) 0/83 0/83

 

Table 3.

 

Histological and culture EMA-positive results in serum EMA-positive patients.

Subjects

Intestinal

atrophy*

Culture supernatants

IgA EMA

Culture supernatants  

IgG1 EMA

Serum IgA-positive patients (

 

n

 

 

 

=

 

 6) 6/6 6/6 0/6

Serum IgG1-positive patients (

 

n

 

 

 

=

 

 7) 5/7 0/7 7/7

*Type III of the Marsh classification as modified by Oberhuber 

 

et al

 

. [22].
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nature, on the existence of a common genetic background,
the same molecule HLA-DQ2, as well as on that of a com-
mon pathogenetic mechanism [25,26]. Because of the high
association between these two diseases, some authors have
proposed carrying out screening for CD in all newly diag-
nosed IDDM1 patients [27].

Furthermore, it is known that CD patients present a
higher risk of developing other autoimmune diseases [19]
and it seems that organ-specific autoantibodies, especially
thyroid-related and diabetes-related, can be gluten-
dependent and that they can disappear during a gluten-free
diet (GFD) [28]. Taking this into account, a GFD started
early could prevent the development of IDDM1 in geneti-
cally predisposed CD patients [25,29,30], but this observa-
tion is still being debated [31].

It is worth pointing out that in our clinical practice none
of the CD patients during a gluten-free diet developed
IDDM1. Moreover, the observation of a low concentration of
metabolic parameters in EMA-positive IDDM1 patients
seems to be related to the abnormal intestinal absorption
that characterizes coeliac disease. This observation could
suggest a possible protective role of CD in the development
of vascular diabetic complications.

The presence of anti-endomysial antibodies of IgA isotype
in sera of untreated CD patients and their disappearance
after a strictly maintained gluten-free diet, together with
their high sensitivity and specificity, justify the use of EMA as
a standing tool for the screening of CD [4–6]. Despite the
above, EMA sensitivity has been further improved recently
by the discovery of EMA of IgG1 isotype in patients affected
by CD but serum IgA-negative, in the presence as well as the
absence of IgA deficiency [7–9].

In the present study we have confirmed the prevalence of
CD in IDDM1 patients obtained when only IgA EMA are
used in the screening (6·4%) and in addition we have shown
that this value improves dramatically to 13·8% when IgG1
EMA are also used in the screening.

In accordance with data obtained by other authors who
showed that the prevalence of CD in IDDM1 children is
higher than that of the normal population, together with
the observation that most of the CD patients diagnosed at
the onset of IDDM1 did not present any symptom [14] and
with our results, we suggest that patients who undergo a
diagnosis of IDDM1 should undergo screening for anti-

endomysial antibodies, not only of IgA but also of IgG1
isotype.
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