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Screening of diabetic children for coeliac disease
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Abstract
IgA and IgG antigliadin antibodies were

measured in 498 patients with insulin depen-
dent diabetes mellitus and no history of
intestinal malabsorption. Thirty patients had
abnormal concentrations of antigliadin anti-
bodies; 22 of these had an intestinal biopsy
carried out and 16 of the 22 had subtotal
villous atrophy suggestive of coeliac disease
(prevalence 3.2%). There were no significant
differences between patients with coeliac
disease and diabetes and diabetic patients
with normal IgA antigiadin antibodies in any
of the nutritional variables measured, dura-
tion of diabetes, and mean insulin require-
ment. The mean age of onset of diabetes and
attainment of expected height for age were
both significantly lower in the patients with
both diseases. Typing HLA classes I and II
was done in 242 patients. The incidence of
HLA-B8, DR3, and DQW2, which are
commonly associated with both the diseases,
is increased when both are present.

Coeliac disease is more common among patients
with insulin dependent diabetes mellitus than
among the general population. The estimated
incidence among normal children in Europe
varies from 1:500 to 1:3000,'- compared with
that among diabetic children, which is reported
to be between 0-97% and 3-5%8-15
Measurement of IgA and IgG antigliadin

antibodies in serum using a method with a
sensitivity of over 90%, 16-18 has allowed the
identification of oligosymptomatic forms (the
most common symptoms are low height and
weight for age) and asymptomatic forms of
coeliac disease.'7 19-22 Screening of children
with diabetes for coeliac disease using anti-
gliadin antibodies, has therefore been widely
adopted in clinical practice.

Previous studies of genetic2325 and im-
munogenetic aspects,26-29 and the finding of

increased HLA-DR expression on intestinal
epithelial cells and pancreatic , cell surfaces in
both diabetes and coeliac disease, suggest a
common pathogenesis for tissue damage in both
diseases.30 31
The aims of this study were: to screen

children with insulin dependent diabetes for
coeliac disease using measurement of antigliadin
antibodies, and to identify more detailed HLA
associations with both diseases.

Patients and methods
Six centres of paediatric diabetology (Bari,

Milan, Naples, Pisa, Turin, and Trieste), which
are representative of the Italian paediatric popu-
lation according to geographical distribution
and ethnic background, took part in the study.
We studied 498 patients with insulin dependent
diabetes mellitus (227 girls, 271 boys; mean age
12 7 years, range 1 1-27 6) at the onset of their
diabetes and at follow up visits between August
1987 and April 1988. The mean duration of
diabetes was 5-5 years (range 0-20 7) and the
mean age at diagnosis was 7'2 years (range
03-20 2). None of the patients studied had a
history of intestinal malabsorption.
The following clinical and laboratory data

were evaluated: age, weight, and height (centile
for age), age of onset of diabetes, duration of the
illness and insulin requirement, gastrointesti-
nal history, haemoglobin, serum iron and total
serum IgA immunoglobulin concentrations (the
values were compared with reference ranges for
age32), one hour xylose test,33 and IgA and IgG
antigliadin antibody concentrations. These
assays were carried out in a single centre, using
the enzyme linked immunosorbent assay
(ELISA) indirect method (double layer).34 The
reference range was calculated on a population
of 50 healthy children; the values of the
examined samples were calculated as percent-
ages of absorbance with regard to a reference
serum pool of positive antigliadin antibodies.
Values of antigliadin antibodies more than two
standard deviations above the mean were consi-
dered abnormal.
The intestinal biopsy specimens were

obtained with a suction capsule and examined
histologically.35 Typing of HLA histocompati-
bility antigens class I (A, B, and C) and class II
(DR-DQ) were carried out at the individual
centres in 242 subjects.36 37 The incidence of
the HLA antigens among the subjects studied
was compared with that in healthy control
groups (800 blood donors from immunohaema-
tology divisions, National Insitute of Cancer,
Milan) and with a control group of 26 non-
diabetic coeliac patients (mean age 11 1 years,
range I 5-17 9).
The statistical analysis was carried out with

Student's t test, the x2 test for independent
samples, and the x2 test with Yates's correction.
The p value was multiplied by the number of
tested antigens to generate the pxn value. The
data from the various centres were comparable.

Results
Abnormal concentrations of IgA antigliadin
antibodies were found in 25 of the 498 patients
studied (5%) (table 1). Twenty of these 25
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Table I Results of the screening tests with IgA and IgG antigliadin
antibodies in the 498 patients with diabetes mellitus type I

Patients
(n=498)

Normal
IgA

antilai

antibodies
(n=473)

Abnormal Normal
IgG IgG

antigliadin antigliadin

antibodies antibodies

(n=5) (n=468)

/\ Not
Biopsied Biopsied
(normal (n=3)
mucosa
n=2)

m

(s

Abnormal
IgA

antigliadin

antibodies
(n=25)

Biopsied
(n=20)

lormal
ucosat
(n=4)

b
Not

biopsied
(n=5)

Abnormal
mucosa*
(n= 16)

*IgG antigliadin antibodies abnormal in nine and normal in seven.
tIgG antigliadin antibodies normal in all.

(80%) underwent an intestinal biopsy, and we
found subtotal villous atrophy in 16 subjects
(3-2%). Nine of these 16 patients had abnormal
concentrations of IgG antigliadin antibodies.
IgG antigliadin antibodies concentrations

were abnormal in 14 of the 498 patients (3%);
nine also had abnormal concentrations of IgA
antigliadin antibodies, associated with subtotal
villous atrophy. Two of five patients with
abnormal concentrations ofIgG antigliadin anti-
bodies and normal IgA antigliadin antibodies
underwent intestinal biopsy and the mucosa was
histologically normal in both.
The antigliadin antibodies concentrations in

patients with mucosal changes reverted to nor-
mal after a year on a gluten free diet, and in five

Table 2 Comparison of main nutritional variables among
patients screened with IgA antigliadin antibodies

IgA antigliadin antibodies

Abnormal* Normal
(n=25) (n=473)

Abnormal Normal
mucosa mucosa
(n= 16) (n=4)

Abnormal IgG antigliadin
antibodies 9 0 5

Abnormal xylose test 4 2 92
Anaemia 0 1 5
Iron deficiency 2 3 44

*Five subjects not biopsied.

subjects who underwent a second biopsy the
mucosa had also completely recovered.

Data on xylose tests, iron deficiency and
anaemia are given in table 2.
There were no significant differences

between patients with coeliac disease and diabe-
tes and diabetic subjects with normal IgA
antigliadin antibodies with regard to weight,
duration of diabetes, and insulin requirements
(table 3). Height, mean age at onset of diabetes
and gastrointestinal history were significantly
different between the two groups of patients
(p<O-Ol).
The incidence of the HLA antigens found in

the group of 242 diabetic patients, in the group

of patients with diabetes and coeliac disease (n=
16), and in the control group (n= 800) were

compared. Compared with the controls the
diabetic subjects had a significantly higher
incidence of the antigens HLA-A9, CW7, B8,
B18, DR3, DR4, DQW2, and DQW3, and a

lower incidence of the antigens HLA-DR2 and
DR7. A detailed table is available from the
author.
The incidence of the HLA antigens in the

diabetic patients with normal concentrations of
IgA antigliadin antibodies (n=2 10) and in those
with both coeliac disease and diabetes (n= 16)
were compared with each other and with a
control group made up of 26 patients with
coeliac disease. In the patients with both coeliac
disease and diabetes the incidence of the HLA
A28, B8, B17, and DR3 was significantly higher
than in the patients with diabetes alone, while
antigen B18 was less common. When compared
with the group with coeliac disease alone, the
group with both diseases showed an increase in
the DR5 antigen and a reduction in the DR7
and DRIl antigens. These differences were,
however, not confirmed statistically when the
'p' value was multiplied by the number of
tested antigens (pxn).
The comparative evaluation between the non-

coeliac diabetic patients and the control group
with coeliac disease alone showed the prepon-
derance of the CW4, DR4, and DR5 antigens in
the first group, while the coeliac controls had a
higher incidence of A24, A26, A30, DR7,
DRil, and DQW2 antigens. A detailed table is
available from the authors.

Discussion
The results of this multicentre study confirm
previous reports (table 4) that there is a higher
prevalence of coeliac disease in young patients
affected by diabetes mellitus type I (3 2%). This

Table 3 Comparison ofauxological and clinical data between diabetic patients with normal IgA antigliadin antibodies and
diabetic coeliac patients

Abnormal IgA Normal IgA p
antigliadin antbodies, antigliadin antibodies Value
abnormal biopsy specmen (n=466)
(n=16)

No (%) with height 63rd centile 5 (31) 30 (6) <0-01
No (%) with weight 63rd centile 2 (13) 25 (5) NS
Mean (range) duration insulin dependent

diabetes mellitus: (years) 6-5 (0-9-148) 5 4 (0-20 7) NS
Mean (SD) age at onset of diabetes (years) 4 (2-9) 7-2 (3 6) <0 01
Mean insulin requirement (U/kg) 0 9 0-83 NS
No (%) gastrointestinal symptoms 9 (56) 48 (10) <0 01
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Table 4 Reported prevalence of coeliac disease in children
with insulin dependent diabetes mellitus

First author No of No of Reported
and reference patients with patients with prevalence

insulin dependent coeliac dieease
diabetes mellitus ident,fied
evaluated

Visakorpi8 ? 5 1
Thain et aP 400 6 1i5
Maki et al'° 215 4 2-3
Savilahti et all' 201 7 3-5
Cacciari et all3 146 5 3-4
Koletzko et al'5 1032 10-20 0-97-1-94

figure is probably an underestimate, as not all
the patients with abnormal values of IgA anti-
gliadin antibodies underwent intestinal biopsy.
The assay of serum IgA antigliadin antibodies
resulted in a test with greater sensitivity than
specificity because of the high number of false
positives (four in 20 of the subjects biopsied).
The measurement of IgG antigliadin anti-

bodies seems to be less sensitive, as the test was
negative in seven of 16 known coeliac patients
(44%). The fact that the intestinal mucosa was
normal in the two patients with high concentra-
tions of IgG antigliadin antibodies and normal
IgA antigliadin antibodies further emphasises
the lack of specificity of the test.

In addition, our results show the unreliability
of the one hour xylose test; the number of false
negatives was high (62-5% of coeliac patients) as
was that of the false positives (19-7%).
We confirmed that in patients with both

diabetes and coeliac disease the mean age of
onset of the diabetes was significantly lower
than in the patients with diabetes alone.'5 The
onset of the coeliac disease did not seem to have
any connection with the duration of the diabe-
tes. None of the patients tested at the onset of
diabetes showed a transitory rise in antigliadin
antibodies concentrations, contrary to other
reports.'2 13 15

In patients with coeliac disease and diabetes a
high incidence of previous gastrointestinal
symptoms was found (56%), although only
three of them had any complaints at the time
that the coeliac disease was diagnosed.
Moreover, subjects with mucosal changes had
no signiflcant differences in nutritional vari-
ables and in insulin requirements compared
with the other diabetic patients." '3

In our experience short stature is the main cli-
nical finding in patients with both coeliac dis-
ease and diabetes; although coeliac disease is a
well established cause of growth retardation it
has not been described previously in patients
with both diseases.'7 19-22
Our data confirm that all diabetic children

should be screened for coeliac disease, particu-
larly if they have stunted growth. Of the avail-
able screening tests, measurement of anti-
gliadin antibodies is the test of choice.11-13
The onset of coeliac disease in diabetic

patients does not seem from our study and from
previous reports to affect metabolic control of
diabetes, and little is known about the onset of
nutritional deficits in untreated patients with
few or no symptoms."l 1 The main goal of a
gluten free diet in patients with both diseases,
therefore, should be the prevention of short sta-

ture, even if the final height of patients with
coeliac disease is influenced mainly by genetic
characteristics.38 It has been proposed that a
strict gluten free diet may lower the increased
risk of patients with coeliac disease of develop-
ing intestinal malignancies,39 but this question
remains controversial. '
The study of the HLA histocompatibility

antigens confirms that in our diabetic popula-
tion, in comparison with the healthy popula-
tion, antigens B8, DR3 and DR4 are more com-
mon, as previously reported, and antigens A9,
CW7, DQW2, and DQW3 are also more com-
mon, though they are rarely described in asso-
ciation with diabetes. Our evaluation gives
further evidence for the protective role of HLA
antigens DR2 and DR7 in diabetes.4' 42 The
evaluation of HLA antigens in the 16 patients
affected by both diabetes and coeliac disease,
compared with the control group, confirms the
higher incidence of characteristic antigens of
both diseases (B8, DR3 and DQW2), with rela-
tive risks of 8-4 for the B8, 20 for the DR3, and
7 5 for the DQW2.
The higher incidence of the HLA antigens B8

and DR3 in the group of patients with both
coeliac disease and diabetes compared with the
non-coeliac diabetic subjects supports a patho-
genetic role for an immune response mechan-
ism. These antigens could be in 'linkage dis-
equilibrium' with the immune response genes,
and in some way they represent markers of
autoimmunity.
To confirm this, these antigens are more

common among the group of patients with both
diseases; moreover, in these patients the onset
of diabetes is significantly earlier (p<0-01).
This suggests a major autoimmune reactivity in
the subjects carrying these HLA antigens. The
HLA marker that characterises the association
of diabetes and coeliac disease seems to be
linked with the antigen DR3.

We thank Dr Proverbio Maria Carla and Mrs Puzzovio Maria for
doing the antigliadin antibody measurements, without whom this
study would not have been possible.

1 McCrae WM. Inheritance of coeliac disease. J Med Genet
1%9;6:129-31.

2 Mylotte M, Egan-Mitchell B, McCarthy CF, McNicholl B.
Incidence of coeliac disease in the west of Ireland. BMJ
1973;:703-5.

3 McNeish AS, Anderson CM. Coeliac disease: the disorder in
childhood. In: Cooke WT, Asquith P, eds. Clinics in gastro-
enterology. Vol 3. London: Saunders, 1974:127-44.

4 Rossipal E. On the incidence of coeliac disease in Austria: a
study comprising a nine-year period. In: McConnell RB,
ed. The genetics of coeliac disease. Lancaster: MTP, 1981:
23-7.

5 Stenhmmar L, Ansved P, Jansson G, Jansson U. The inci-
dence of childhood celiac disease in Sweden. J Pediatr
Gasroenterol Nutr 1987;6:707-9.

6 Pittschieler K, Reissigl H, Mengarda G. Celiac disease in two
different population groups of South Tyrol. J Pediatr
Gasroenterol Nutr 1988;7:400-2.

7 Greco L, Tozzi AE, Mayer M, Grimaldi M, Silano G,
Auricchio S. Unchanging clinical picture of coeliac disease
presentation in Campania, Italy. Eurj Pediatr 1989;148:
610-3.

8 Visakorpi JK. Diabetes and coeliac disease. Lancet 1969;ii:
1192.

9 Thain ME, Hamilton JR, Ehrlich RM. Coexistence of dia-
betes mellitus and coeliac disease.J Pediatr 1974;85:527-9.

10 Makti M, Hallstrom 0, Huupponen T, Vesikari T, Visakorpi
JK, Increased prevalence of coeliac disease in diabetes.
Arch Dis Child 1984;59:739-42.

11 Savilahtti E, Simeil 0, Kosktimies 5, Rilva A, Akerblom HK.
Coeliac disease in insulin-dependent diabetes mellitus.
J Pediaer 1986;1O8:690-3.

12 Volta U, Bonazz C, Pisi E, Salardi 5, Cacciari E. Antigliadin
and antireticulin antibodies in coeiac disease and at onset
of diabetes in children. Lancet 1987;ii:1034-S.



494 Barera, Bianchi, Calisti, Cerutti, Dammacco, et al

13 Cacciari E, Salardi S, Volta U, et al. Prevalence and chara-
cteristics of coeliac disease in type 1 diabetes mellitus. Acta
Paediatr Scand 1987;76:671-2.

14 Barbera C, Fusco P, Gabetti L, et al. Anticorpi antigliadina
ed antireticolina net diabete mellito insulino dipendente
infantile. Pediatr Med Chir 1988;10:33-8.

15 Koletzko S, Burgin-Woolff A, Koletzko B, et al. Prevalence
of coeliac disease in diabetic children and adolescents. A
multicentre study. Eur J Pediatr 1988;148:113-7.

16 Savilahti E, Perkkio M, Kalimo K, et al. IgA antigliadin anti-
bodies: a marker of mucosal damage in childhood coeliac
disease. Lancet 1983i:320-1.

17 Cacciari E, Volta U, Lazzari R, et al. Can antigliadin antibody
detect symptomless coeliac disease in children with short
stature? Lancet 1985;ji:1469-70.

18 Volta U, Lazzari R, Cafaro C, et al. Validita degli anticorpi
antigliadina nella diagnosi di malattia celiaca. Pediatr Med
Chir 1986;8:605-10.

19 Groll A, Preece MA, Candy DCA, Tanner JM. Short stature
as the primary manifestation of coeliac disease. Lancet
1980;ii:1097-9.

20 Verkasalo M, Kuitunen P, Leisti S, Perheentupa J. Growth
failure from symptomless celiac disease. Helv PaediatrActa
1978;33:489-95.

21 Cacciari E, Salardi S, Lazzari R, et al. Short stature and
coeliac disease: a relationship to consider even in patients
with no gastrointestinal tract symptoms. J Pediatr 1983;
103:708-11.

22 Radzikowsky T, Zalewsky TK, Kapuschinska A. Short
stature due to unrecognized celiac disease. Eur J Pediatr
1988;147:334-5.

23 Polanko I, Biemond I, Van Leeuwen A. Gluten sensitive
enteropathy in Spain: genetic and environmental factors.
In: McConnell RB, ed. The genetics in coeliac disease.
Lancaster: MTP, 1981:211-34.

24 Ellis A. Coeliac disease: previous family studies. In
McConnell MB, ed. The genetics of coeliac disease.
Lancaster: MTP, 1981;197-200.

25 Ellis A. The genetic epidemiology of coeliac disease. Genet
Epidemiol 1986;suppl. 1:267-9.

26 De Marchi M, Carbonara A, Ansaldi N, et al. HLA-DR3 and
DR7 in coeliac disease: immunogenetic and clinical aspects.
Gut 1983;24:706-12.

27 Brautbar C, Zlotogora J, Laufer N, Cohen T, Albert ED. Do
identical HLA-DR3 genes convey susceptibility to celiac
disease and insulin dependent diabetes mellitus? Tissue
Antigens 1984;23:58-60.

28 Koivisto VA, Kuitunen P, Tiilikainen A, Akerblom HK.

HLA antigens in patients with juvenile diabetes mellitus,
coeliac disease and both of the diseases. Diabete Metab
1977;3:49-53.

29 Shanahan F, McKenna R, McCarthy CF, Drury MI. Coeliac
disease and diabetes mellitus: a study of 24 patients with
HLA typing. Q J Med 1982;203:329-35.

30 Arnaud-Battandier F, Cerf-Bensussan N, Amsellem R,
Schmitz J. Increased HLA-DR expression by enterocytes
in children with coeliac disease. Gasteenterology 1986;91:
1206-12.

31 Foulis AK, Farquharson MA. Aberrant expression of
HLA-DR antigens by insulin-containing ,B-cells in recent-
onset type I diabetes meflitus. Diabetes 1986;35:1215-24.

32 Von Witt I, Tren C. Gemeinsame Studie Zur Erstellung von
Richtwerten fur klinisch-chemische Kenngr6en im
Kindersalter. J Clin Chem Clin Biochem 1982;20:235-42.

33 Hill R, Cutz E, Cherian G, Gail DG, Hamilton JR. An
evaluation of D-xylose absorption measurements in child-
ren suspected of having small intestinal disease. J Pediatr
1981;99:245-7.

34 Vainio E, Kalimo K, Reunala T, Viander M, Palosuo T.
Circulating IgA and IgG class antigliadin antibodies in
dermatitis herpetiformis detected by enzyme-linked
immunosorbent assay. Arch Dermatol Res 1983;275:15-8.

35 Gobio Casali L, Magazzu G. Criteri istologici di valutazione
della mucosa duodeno-digiunale nelle sindromi da
malassorbiment. Pediatr Med Chir 1981;3:291-5.

36 Madsen M, Jonsen HE Kissmeyer-Nilsen F. Separation of
human T and B lymphocytes using AET-treated sheep red
blood cells. Transplant Proc 1979;11:1381-2.

37 Mittal KK, Mikey MR, Singal DP, Terasaki PI. Serotyping
for homotransplantation. XVIII Refinement of micro-
droplet cytotoxicity test. Transplantation 1986;6:913-27.

38 Bosio L, Barera G, Mistura L, Sassi G, Bianchi C. Growth
acceleration and final height after treatment for delayed
diagnosis of celiac disease. J Pediatr Gastroenterol Nutr
1990;11:324-9.

39 Swinson CM, Coles EC, Slavin G, Booth CC. Coeliac disease
and malignancy. Lancet 1983;i:111-5.

40 Keating JP. Is coeliac disease a premalignant state?J Pediatr
Gastroenterol Nutr 1984;3:4-5.

41 Sachs JA, Cudworth AG, Jaraquemada D, Gorsuch AN,
Festenstein H. Type I diabetes and HLA-D locus. Dia-
betologia 1980;18:41-3.

42 Ludvigsson J, Samuelsson U, Beauforts C, et al. HLA-DR3
is associated with a more slowly progressive form of type 1
(insulin-dependent) diabetes. Diabetologia 1986;29:207-10.

Novel experience
The Drug and Therapeutics Bulletin is an excellent publication to
which we can all look for sound therapeutic advice. Commenting
on vigabatrin, however (Drug and Therapeutics Bulletin
1990;28:95-6), it has come up with an interesting suggestion
which could have more general application. 'Treatment should be
started', it says, 'by clinicians experienced in its use'. What astute
advice about a new drug! 'Were you experienced in the use of this
drug, doctor?' 'No, m'lud'. 'Why not?' 'It was new, m'lud'.
The incidence of adverse effects from new drugs can be cut 'at a

stroke' by making sure that almost nobody can prescribe them,
just as making it illegal to drive a car unless you have driven one
before would solve the road traffic problem completely over the
next 50 years or so. Or perhaps we could abolish the divorce
courts by insisting that only the nuptially experienced should be
allowed to marry.

It is sensible to suggest that in the early days most new drugs
should be prescribed by doctors who have a large experience of
treating the condition for which the drug is to be used. But there's
always a first time for all of us.
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