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Objectives. To study, by sequential screening for
gliadin antibodies (GA) and endomysial antibodies
(EMA), the prevalence and clinical characteristics of
coeliac disease (CD) in adult IDDM patients.
Subjects and measurements. A series comprising
1664 diabetes patients [848 with IDDM, 745 with
non-insulin-dependent diabetes (NIDDM) and 71
with secondary diabetes] were screened for GA. IgA-
or IgG-GA positive sera were analysed for EMA.
Results. IgA-GA were more frequent in all the dia-
betes subgroups (13.7% in IDDM,12.3% in NIDDM
and 23.9% in secondary diabetes, P , 0.001 in all
three cases) than among healthy blood donors
(4.7%). Two patients with NIDDM had CD. Of the

IDDM group (n 5 848), 8 had previously diagnosed
CD and 14 more (of whom 7 could be biopsied) were
EMA positive. All had villous atrophy. The minimum
prevalence of CD (including probable cases) in IDDM
was 2.6% (22/848). Patients with previously known
CD had more symptoms (P , 0.001), more deficien-
cy states (P , 0.001) and more autoimmune dis-
eases (P , 0.04) than those identified by screening.
IDDM patients with a diabetes duration of 31-40
years were characterised by a higher prevalence of
CD than patients with a duration of less than 30
years (6.7% vs. 1.7%; P , 0.02).
Conclusions. Serial analysis of GA and EMA con-
firmed a high prevalence of CD in adult IDDM
(2.6%). False-positive IgA-GA test results are fre-
quent in patients with diabetes, irrespective of type.
EMA analysis is the preferable screening tool for CD
in diabetes.

Keywords: coeliac disease, diabetes mellitus,
endomysial antibodies, gliadin antibodies, IDDM,
prevalence.

Introduction

Insulin-dependent diabetes mellitus (IDDM) is an
autoimmune disease characterised by beta-cell
destruction resulting in glucose intolerance and
finally insulin dependence. IDDM has also been
reported to be characterised by increased prevalences
of various autoantibodies, and of manifest autoim-
mune diseases such as chronic thyroiditis, atrophic
gastritis and coeliac disease (CD) [1, 2].

Both the incidence and prevalence of IDDM are
high in Scandinavia, where they manifest an
increase from south to north. The prevalence is 148
per 100000 in Sweden, and that in Finland 191 per
100000, which is the highest in the world [3].

Several studies have shown CD to be a condition
sometimes occurring in association with IDDM.
Reported figures for the prevalence of CD in IDDM
range from 1–4% among children [4–7] to 2–4.6%
among adults [8–11], and are thus higher than in
the general population, recently estimated to be
0.26–0.38% [12–14].

Increasing awareness and recognition of milder,
less symptomatic forms of CD without overt signs of
classic malabsorption may have contributed to the
increase in the figures reported for the prevalence of
CD. However, these milder cases may also present
diagnostic difficulties. In patients with a metabolic
disorder such as IDDM, in whom gastrointestinal
neuropathy and weight changes may be characteris-
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tic clinical features the diagnosis of CD may be even
more difficult to establish. The serum concentration
of gliadin antibodies (GA) has been used as a variable
in screening for CD [6, 15–17]. However, with sensi-
tivity and specificity levels of around 80%, a positive
GA test is insufficient for CD diagnosis [16]. In blood
donors we found the predictive value of GA positivity
to be low, CD being present in only 4.5% (1/22; 13
biopsied) of those with positive IgG 1 IgA-GA tests
[15]. In another earlier investigation, comprising
patients with different chronic liver diseases, we
found the variable to manifest a better predictive
value, 26% (5/19) of IgA- and IgG-GA positive
patients having CD, though the false-positive rate
was still high [18].

The serum level of endomysial antibodies (EMA)
has a higher sensitivity of 80–90% and a specificity
approaching 100% for CD diagnosis [17, 19], but
testing is relatively expensive and time-consuming
and therefore less suitable for screening larger popu-
lations.

The aims of the present investigation were twofold:
to determine the frequency of gliadin antibodies (IgA
and IgG) in a large group of adult patients with
IDDM, NIDDM or secondary diabetes; and, based on
stepwise analysis of GA followed by EMA in GA-
positive patients, to determine the prevalence of CD
and identify clinical features in a series of adult
diabetes patients representing the majority of cases
of IDDM in a well defined population.

Patients and methods
The diabetic population

In Malmö, a city with a population of 240000, most

(approx. 80%) IDDM patients and patients with com-
plicated NIDDM undergo an annual check-up at a
special diabetes out-patient clinic at the Dept. of
Endocrinology. The present series (Table 1) consisted
of all diabetic patients in Malmö invited for their reg-
ular annual check-up during a 21-month period
between 1989 and 1991. The series as a whole com-
prised 1664 patients: 848 (400 women, 448 men)
with IDDM, mean age 46.1 years (range 17–86);
745 (352 women, 393 men) with NIDDM, mean age
61.7 years (range 24–92); and 71 (seven women, 63
men) with secondary diabetes, mean age 53.9 years
(range 33–77).

Diagnostic criteria of diabetic subtypes

All of the 1664 diabetic patients were classified pri-
marily according to the WHO criteria [3, 20–22]. As
312 patients were initially diagnosed as having
NIDDM but later developed insulin dependence, their
diabetes was re-evaluated and diagnosed as IDDM if
at least two of the following conditions were fulfilled:
age at diabetes onset below 35 years, an interval of
less than three years between diabetes onset and
insulin requirement, or a (body mass index) BMI
below 25 for women and below 27 for men. Patients
positive for islet cell antibodies (ICA), with subnormal
serum C-peptide concentrations or manifesting evi-
dence of multiple autoimmunity were also diagnosed
as having IDDM. In most cases, secondary diabetes
was due to pancreatic insufficiency resulting from
alcohol abuse.

Clinical characteristics

In the IDDM group, the subgroup with previously

Table 1 Characteristics of the diabetes series as a whole (n 5 1664)

IDDM NIDDM Secondary
n 5 848 745 71

Q1 Med Q3 Q1 Med Q3 Q1 Med Q3

Age 33 44 59 55 62 70 47 53 61
Diabetes duration 8 17 27 3 9 14 1 6 11
IgA-GA (AU) 1.7 3.0 4.9 1.7 3.2 5.4 3.1 4.4 7.2
IgG-GA (AU) 23 35 84 23 26 61 23 27 54
BMI (kg m221) 22 23 25 25 28 31 20 23 26
*N 5 402 360 27
HbA1c (%) 6.8 7.9 9.0 7.3 8.5 10 7.3 8.6 9.5
*N 5 360 303 28

GA, denotes gliadin antibodies, BMI, denotes body mass index. The values given are 1st and 3rd quartiles and the median. *As data for BMI
and HbA1c were not available for all patients the numbers for whom such data were available are given below the values of BMI and HbA1c.
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known CD were compared to the subgroup with CD
identified at screening, with respect to clinical pre-
sentation, associated autoimmune disease, age at
onset of diabetes, age at CD diagnosis, and the follow-
ing laboratory variables: haemoglobin, the serum
levels of iron, calcium, and albumin, and the blood-
folate level. In the IDDM subgroup (n 5 848), GA
titres and the prevalence of CD were checked for cor-
relation to diabetes duration.

Identification of coeliac disease patients with diabetes

The diagnostic registries of the Depts. of Medicine
and Endocrinology (coded according to the ICD sys-
tem) were checked for cases of previously identified
CD within the diabetes population.

Serological markers used in screening for coeliac disease

We analysed the patient cohort using a recently
proposed stepwise procedure [23]. In the first step, all
patients were analysed for GA. In the second step, all
patients manifesting either IgA- or IgG-GA were
analysed for EMA. The diagnostic procedure is out-
lined in Fig. 1.

Gliadin antibody analysis

GA titres were measured with an enzyme-linked
immunosorbent assay as previously described [15]. A
positive test result was defined as a titre above 8.5
arbitrary units for IgA-GA, and above 330 arbitrary
units for IgG-GA. In patients with untreated CD com-
pared with inflammatory bowel disease or irritable
bowel syndrome, GA analysis has a sensitivity of
92% and a specificity of 86%, if the occurrence of
either IgA- or IgG-GA is regarded as a positive test
result [15].

The prevalence of GA positivity in the diabetic sub-
groups was compared with that in a group of 1537
healthy blood donors (420 women, 1117 men),
mean age 38 years (range 19–70), previously
described [15].

Endomysial antibody analysis

All IgA- or IgG-GA positive patients were tested for
EMA with indirect immunofluorescence analysis
[24], using commercially available fixed sections of
the distal third part of monkey oesophagus
(BioSystems, Barcelona, Spain) as the antigen sub-
strate [25]. Patient serum was diluted 1/5 in phos-
phate-buffered saline, pH 7.6, and 1% bovine serum
albumin. Endomysium-specific IgA was detected
with an FITC-labelled anti-human IgA conjugate
(BioSystems). Positive sera were end-point titrated,
the result being expressed as the highest dilution fac-
tor giving a positive fluorescence pattern. All sera
manifesting fluorescence (titre $5) were considered
to be EMA positive. In house positive controls are
routinely included in every analysis. The Department
of Microbiology, where this analysis was carried out,
also takes part in the UKNEQAS international quality
assessment scheme.

In order to determine the diagnostic accuracy of
EMA analysis, we analysed sera from four cohorts:
25 patients (20 women, 5 men) with newly diag-
nosed, untreated CD, mean age 48 years (range
21–76); 36 patients (20 women, 16 men) with
Crohn’s disease, mean age 38 years (range 20–72);
24 patients (9 women, 15 men) with ulcerative coli-
tis, mean age 50 years (range 24–85); and 46
patients (33 women, 13 men) with irritable bowel
syndrome, mean age 54 years (range 16–66). Of the
25 patients with newly diagnosed CD, 21 had a posi-
tive EMA test result (4 false negatives), corresponding
to a sensitivity of 84%. None of the patients with

Fig. 1 Results of gliadin and endomysial antibody screening and
small bowel biopsy in 848 IDDM patients.
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Crohn’s disease or ulcerative colitis manifested EMA.
One patient with the initial diagnosis irritable bowel
syndrome had a positive EMA test and partial villous
atrophy. Of 29 EMA-positive patients (20 women, 9
men), mean age 45.9 years (range 19–79), investi-
gated because of suspected CD, all had villous atro-
phy - i.e. showing EMA analysis to have a specificity
of 100%.

Small bowel biopsy

All EMA-positive diabetic patients were offered a
small bowel biopsy (Watson capsula or gastroscopy).
The specimens were examined at the Department of
Pathology, according to Marsh’s criteria [26].

Statistical analysis

The non-parametric Wilcoxon two sample test was
used to investigate differences in GA titres dependent
on sex. Spearman correlation was used to check for
relation between GA titres and age. Odds ratios, cal-
culated as the products of 2 3 2 contingency tables,
according to Woolf [27], were used in comparing the
IDDM group to the normal blood donors with regard
to the prevalence of GA positivity and the prevalence
of CD as well as in comparisons of subnormal labora-
tory values in the group with previously known CD
and the group with CD identified at screening. The
chi squared test with Yates’ correction was used to
assess levels of significance, a P-value below 0.05
being considered significant. Fisher’s exact test was
used for comparison of the previously known CD 
and screening-identified CD subgroups with regard 
to the proportion of symptomatic cases. The
Mann–Whitney U-test was used for subgroup com-
parisons with regard to age at IDDM onset and age at

CD diagnosis. Relationship between GA titres and
diabetes duration was assessed with Spearman corre-
lation in the IDDM group as a whole (n 5 848). To
see if there was any change in IgA- or IgG-GA titre
on an individual basis samples from 1989 and 1991
were compared with a paired t-test after age adjust-
ment in 48% (410/848) of the IDDM patients for
whom samples were available from both years. The
Mantel–Haenszel chi-squared test was used to assess
the relationship between diabetes duration and the
prevalence of CD.

Results

Characteristics of the diabetes population

Mean IgA-GA titres were 4.6 (5.2), 4.5 (4.8) and 6.4
(5.6), respectively, for the IDDM, NIDDM and sec-
ondary diabetes groups, as compared to 2.8 (3.0) for
the blood donor group, and mean IgG-GA titres were
79 (112), 67 (102) and 72 (132), respectively, in the
IDDM, NIDDM and secondary diabetes groups, as
compared to 84 (123) for the blood donor group,
none of the group differences either in IgA- or IgG-
GA titres being significant. Since neither IgA-GA nor
IgG-GA titres were normally distributed, the demo-
graphic and baseline characteristics of the diabetic
series as a whole are presented in terms of medians
and 1st and 3rd quartile values (Table 1).

Prevalence of GA positivity

The prevalences of GA positivity in the different
groups are given in Table 2 and Fig. 2.

Of the diabetic series as a whole (n 5 1664), 2.0%
(33) were IgA- and IgG-GA positive, and 15.5%
(258) were either IgA-GA and/or IgG-GA positive

Table 2 Occurrence of gliadin antibodies among diabetes patients, as compared with healthy blood donors

IgA-GA P IgG-GA P IgA 1 G-GA P EMA CD

IDDM (n 5 848) 116 ,0.001 37 NS 19 NS 20 15
% 13.7 4.4 2.2
IDDM (n 5 745) 92 ,0.001 26 NS 11 NS 1 2
% 12.3 3.5 1.5
Sec. (n 5 71) 17 ,0.001 3 NS 3 NS 0 0
% 23.9 4.2 4.2
Blood donors (n 5 1537) 72 75 22 nd 1
% 4.7 4.9 1.4

GA, gliadin antibodies; EMA, endomysial antibodies; CD, coeliac disease; P 5 levels of significance, as compared with blood donors: NS, non-
significant; IDDM, insulin-dependent diabetes mellitus; NIDDM, non-insulin-dependent diabetes mellitus; Sec, secondary diabetes; nd, not
determined.
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[13.5% (225) being IgA-positive, and 4.0% (66) IgG-
GA positive].

Of the 33 patients who were both IgA- and IgG-GA
positive, 19 had IDDM, 11 had NIDDM, and three had
secondary diabetes. Of the 19 IDDM patients, all 17
who were available for further investigation had sub-
normal C peptide concentrations (,0.10 nmolL21).

IgA-GA titres were higher in men than in women
(P 5 0.004), both among diabetics (irrespective of
diabetes type), and among blood donors (P , 0.01).
IgG-GA titres decreased with age both among 
diabetics and among blood donors (-0.11 and 
-0.16, respectively; P , 0.001 in both cases). 
There was no correlation between IDDM duration
and GA titres (r for IgG-GA 5 0.001, for 
IgA-GA 5 0.007; NS), not even in the subgroup 
with CD (r for IgG-GA 5 0.16, for IgA-GA 5

-0.13; NS).
Fig. 2 Prevalence of gliadin antibody positivity in diabetic groups
and healthy blood donors (controls).

Table 3 IDDM patients with coeliac disease

Age at Age at Symptoms
IDDM diagnosis before IgA- IgG- S- B- S- S- Other autoimmune diseases and

Age Sex onset of CD screening GA GA EMA Hb Fe Folate Ca Alb comments

Group 1
74 F 48 58 Anaemia 1 2 2 109 7.5 16 33
54 M 11 39 Diarrhoea 1 2 2 117 5 2.0
63 F 11 42 ,, 1 2 1 126 4 120 2.15 37
27 F 19 20 ,, 1 2 1 114 11 546 Ulcerative colitis
45 M 3 42 ,, 1 2 1 133 13 217 2.16 28
61 F 18 43 Anaemia 1 1 1 109 10 1.95 33 Chronic thyroiditis, sarcoidosis
55 F 29 44 ,, 1 1 1 110 7 18 2.15 33 Chronic thyroiditis #, sarcoidosis
55 F 11 45 ,, 1 1 1 110 4 184 2.05 24 Goitre

Group 2
50 F 9 47 1 1 1 142 5 277 2.32 37
28 F 5 28 1 1 1 115 3 318 2.16 31
48 M 33 45 1 1 1 138 6 543 2.51 38 Dermatitis herpetiformis
24 F 24 24 1 1 1 125 10 258 2.39 41
62 M 41 62 1 2 1 146 21 358 2.56 45
53 F 38 53 1 2 1 141 7 97 2.51 42
49 M 13 49 1 2 1 160 22 400 2.31 35

Group 3
59 M 20 — 1 2 1 161 18 18.7* 2.50 49 Hyperparathyroidism
46 F 13 — 1 2 1 153 19 140 2.54 48
61 M 38 — 1 2 1 148 26 4.0* 2.44 41
57 F 9 dead Dysregulation 1 2 1 120 12 5.9* 2.45 37 Chronic thyroiditis #, AMI†
72 F 40 dead 1 2 1 127 15 9.7* 2.27 36 AMI†
77 F 69 dead 1 2 1 154 23 12.0* 2.49 44 Suicide†
49 M 5 dead 1 2 1 125 9 52.4* 2.38 38 AMI†

Group 1, previously known coeliac disease; Group 2, additional patients diagnosed by antibody screening and small bowel biopsy; Group 3,
EMA-positive patients, not biopsied; M, male; F, female; #, ophtalmopathy; AMI, acute myocardial infarction; †, cause of death (for these
patients age at death is stated); Dysregulation, poor glucose control; GA, gliadin antibodies; EMA, endomysial antibodies; Hb, haemoglobin
(115–147 g L21 for women, 131–163 g L21 for men); S-Fe, serum iron (10–28 mmol L21 for women; 13–35  mmol L21 for men; B-Folate
(125–500 nmol L21); *, serum folate (5–30 nmol L21); S-Ca, serum calcium (2.2–2.6 mmol L21); S-Alb, serum albumin (,50 years 
40–51 g L21, .50 years 37–48 g L21); Underlined values are subnormal.
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Prevalence of coeliac disease in NIDDM and secondary
diabetes

One NIDDM patient had previously diagnosed CD
and one more was EMA-positive, corresponding to a
CD prevalence of 0.27% (2/745). In the secondary
diabetes group, three patients were both IgA- and
IgG-GA positive, but none was EMA positive, and
none had previously diagnosed CD.

Prevalence of EMA and CD in IDDM

Figure 1 shows the number of patients found in each
diagnostic step, and Table 3 the patients with CD
and/or EMA positivity.

Of the eight patients with previously diagnosed
CD, five were IgA-GA positive but had normal IgG-GA
titres, and three were both IgA- and IgG-GA positive.

Of the fourteen new CD patients identified by EMA
analysis, seven had villous atrophy, four died during
the interval between blood sampling and analysis,
and three refused biopsy. Of the seven patients with
villous atrophy, four were both IgA- and IgG-GA posi-
tive, and the remaining three IgA-GA positive.

Although the prevalence of CD in the healthy
Swedish population has been reported to be high, a
rate of 0.38% (7/1866) having been detected by GA
analysis in one study [12], the prevalence in the pre-
sent IDDM group was much higher, being at least
1.8% (15/848) or as much as 2.6% (22/848) if all
EMA positive patients are included.

In all cases of CD, its diagnosis was preceded by
onset of IDDM, the mean interval between the two
being 23 years (range 1–39; Table 3). Accordingly,
there was a significant increasing trend with dura-
tion (P 5 0.018; Table 4).

Clinical and laboratory findings

All eight patients with previously known CD had had
clinical symptoms, as opposed to only one of the
fourteen whose CD was detected at screening (P ,

0.001, Table 3). In the latter group, three patients

admitted in response to specific questioning having
had minor gastrointestinal complaints they had
ignored. Of the eight patients with previously known
CD, four had autoimmune diseases, as compared to
only one of the fourteen whose CD was detected at
GA or EMA screening (P , 0.04). Mean age at onset
of diabetes was 18.8 years in the group with known
CD and 20.4 years in the group whose CD was
detected at screening, the respective mean ages at CD
diagnosis being 41.6 and 44 years (NS). In the group
with previously known CD, 76% (26/34) of laborato-
ry analyses yielded abnormal values, e.g. for haemo-
globin, and blood folate and serum iron, calcium and
albumin concentrations), as compared to only 21%
(15/70) in the screening-detected CD group (P ,

0.001).

Discussion

As the University Hospital, Malmö, is the sole tertiary
level facility serving the city, almost all patients with
IDDM in the city are seen at the out-patient clinic
where the screening took place. In the Malmö popu-
lation (n 5 240 000) the prevalence of IDDM among
48-year-old men has been shown to be 0.45% [28];
and thus our IDDM group may be considered to con-
stitute the majority (?78%) of IDDM cases in the city
[i.e. 0.35% (848/240 000)].

The predictive value of GA for CD detection in a
healthy population is known to be limited. In a previ-
ous investigation comprising healthy blood donors,
we found one case of CD among 22 persons (i.e.
4.5%; 13 biopsied) both IgA- and IgG-GA positive
[15]. In the present study of patients with IDDM the
predictive value of GA was higher: 21% (4/19; 12
biopsied) of those who were IgA- and IgG-GA positive
had previously unknown CD [36.8% (7/19), if the
three with known CD and IgA- and IgG-GA are also
included]. Despite the improved predictive value of
combined IgA- and IgG-GA positivity, there was a
high false-positive rate for IgA-GA. The fact that
gliadin is first encountered by the immune system in

Table 4 Numbers of CD patients in the IDDM group with increasing duration of diabetes

Duration (years) 0–10 11–20 21-30 31-40 $41

CD, (n) 4 6 2 7 3
IDDM, (n) 253 252 170 98 53
% with CD 1.6 2.3 1.2 6.7 5.4

Duration is the time from diabetes onset in years.
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the gastrointestinal tract might explain the selective
increase in IgA-GA, as compared with IgG-GA.
However, we also found a high prevalence of IgA-GA
positivity in the NIDDM and secondary diabetes
groups, i.e. diseases not normally associated with
autoimmunity. However, the higher prevalence of
IgA-GA positivity in NIDDM and secondary diabetes
was not correlated with the presence of EMA positivi-
ty consistent with CD. In view of the high specificity
of EMA analysis, these findings suggest that in
patients with diabetes in general, but in those with
NIDDM or secondary diabetes in particular, EMA is a
better screening variable than GA. The high preva-
lence of persistent positive serological markers (GA
and EMA) among previously known cases of CD in
the IDDM subgroup probably reflects the difficulties
for these diabetic subjects to adhere to two different
dietary regimens.

In the two-step screening procedure used [23], the
ideal is to optimise sensitivity in the first step and
specificity in the second, thus enabling identification
of the majority of patients with CD with a minimum
of falsely sero-positive individuals. Accordingly, we
screened the population with GA, a quick and cheap
method. In a second step we used EMA analysis with
specificity of 100%. In view of the high specificity of
EMA analysis, in all likelihood CD is also present in
the three patients not yet investigated, and was prob-
ably present in the four who died. The prevalence of
CD in IDDM might thus be 2.6% (22/848). Moreover,
this figure probably represents a minimum, since the
sensitivity in both the first step (GA) and the second
step (EMA) is around 90% for the detection of CD.
The prevalence of CD found in IDDM in Malmö is
thus comparable to figures reported for adults from
other European countries [8–11].

Despite the lack of correlation between GA-titres
and diabetes duration, the prevalence of CD was
found to vary with the duration of diabetes. After 30
years diabetes duration, the prevalence of CD was .
6% (Table 4). In a study comprising 238 children
and adolescents with IDDM, Mäki and co-workers
identified five patients with CD within one year after
onset of diabetes and found nine more cases during
follow-up. The mean interval between onset of dia-
betes and detection of reticulin antibody positivity,
used for screening in that study, was only 13 months
[29]. Although we have not followed our adult popu-
lation with repeated antibody tests, the interval
found in our study between diabetes onset and CD-

diagnosis suggests that Mäki and colleagues might
well have found the interval between the two diag-
noses to be longer had they too studied an adult pop-
ulation.

Using the anti-reticulin antibody titre as the screen
variable, Collin and colleagues found eight patients
with CD among 195 with IDDM (4.1%). None of the
CD patients manifested signs of malabsorption or sig-
nificant abdominal complaints [8]. Using EMA analy-
sis, Sategna-Guidetti and co-workers found the
prevalence of CD to be 2.6% (10/383). Only one
patient had gastrointestinal complaints but all had
iron deficiency [9]. Page and co-workers, who
screened 1789 patients (43% IDDM and 57%
NIDDM) with IgA-GA analysis, found the prevalence
of CD to be 1.8% (14/767) in the IDDM subgroup
and 0.3% (1/340) in the NIDDM subgroup [10]. In
Sweden, the prevalence of CD in a group of 459
IDDM patients aged 2–21 was found to be 4.6% [11].
Of the 15 newly detected CD patients in that study,
only one had unequivocal gastrointestinal symp-
toms. In the present study, the eight previously diag-
nosed CD patients came to our attention because of
diarrhoea and/or different deficiency states, whereas
the seven verified and the seven probable CD patients
diagnosed by screening lacked gastrointestinal symp-
toms. Gastrointestinal symptoms in CD can be few,
and when present may, considering the long diabetes
duration, be misinterpreted as due to autonomic
neuropathy.

CD is more prevalent in women. Of the 22 patients
with verified or probable CD in the present study, 14
were women. This male:female ratio of 1:1.75 (8:14)
is consistent with several previous reports. Bodé and
co-workers, who reviewed nine studies in 1996,
found reported figures for the male:female ratio to
range from 1:1 to 1:2.8 [30]. In contrast, IgA-GA
titres were higher in men than in women in all types
of diabetes, a finding providing support for the
hypothesis that IgA-GA positivity is often a marker of
something other than CD.

To sum up, we confirmed the high prevalence of
CD in adult IDDM [8–11]. We also observed a very
high frequency of false-positive IgA-GA test results,
both in IDDM and in other types of diabetes. The rea-
sons for IgA-GA development in disorders regarded
as not HLA associated and lacking autoimmune
background remain to be explained. In all cases of
CD, its diagnosis was preceded by the onset of IDDM,
in some cases by several decades. Since many
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patients appear to have CD in an oligosymptomatic or
even asymptomatic form, routine serological screen-
ing for CD in the follow-up of IDDM patients might be
of value. Our findings indicate EMA analysis to be
superior to GA analysis as a screening tool.
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