Turk J Gastroenterol 2010; 21 (1): 34-38

Prevalence of Celiac disease in Turkish children with
type 1 Diabetes Mellitus and their non-diabetic

first-degree relatives

Tip 1 Diyabetli Turk ¢cocuklarinda ve onlarin birinci derecede yakinlarinda Colyak

hastaligi sikhigi
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Background/aims: The objective of this study was to determi-
ne the prevalence of Celiac disease in Turkish children with
type 1 Diabetes Mellitus and their non-diabetic first-degree re-
latives. Methods: Forty-eight children with type 1 Diabetes
Mellitus (18 males, 30 females; age range: 3.5 to 23 years; mean
age: 12.09 + 4.78 years), 29 non-diabetic siblings, 40 non-diabe-
tic parents, and 103 healthy children were screened for celiac
disease using the IgA and IgG anti-tissue transglutaminase an-
tibody and total serum IgA. Small intestinal biopsy was offered
to all antibody-positive patients. Results: Eight of 48 diabetic
patients had positive anti-tissue transglutaminase IgA. Selecti-
ve IgA deficiency was detected in 2 diabetic children and both
were positive to anti-tissue transglutaminase IgG. Intestinal bi-
opsy was accepted by 8 of 10 (80%) diabetic children with posi-
tive celiac serology. Pathologic examination showed total villo-
us atrophy in 3 (6.3%) diabetic children. Positive anti-tissue
transglutaminase IgA was found in 1/29 siblings and 2 /40 pa-
rents. Celiac disease was confirmed by biopsy in the sibling.
Two parents refused the biopsy. The frequency of biopsy-proven
celiac disease was found as 1.4 in relatives of diabetic children.
None of the serum samples of healthy children comprising the
control group showed selective IgA deficiency or positivity for
anti-tissue transglutaminase IgA antibody. Conclusions: The-
se findings indicate that the prevalence of celiac disease in Tur-
kish children with type 1 diabetes mellitus is higher than in he-
althy controls. The 1.4% frequency of Celiac disease in relatives
of diabetic children is close to that of controls.
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INTRODUCTION

Type 1 Diabetes Mellitus (T1DM) is a common au-
toimmune disease in children. The risk for other
autoimmune disorders is increased in children
with T1DM and their relatives (1). Recent data ha-
ve supported that Celiac disease (CD) is an auto-

Amag: Bu ¢calismada tip 1 diyabetli Tiirk ¢ocuklarinda ve on-
larin diyabetik olmayan birinci derece yakinlarinda Colyak
hastaligy stkliginin arastiridmast amaglanmustir. Yontem: Tip
I diabetes mellitus tanilt 48 ¢ocuk (K/E=30/ 18, yas araligi 3,5-
23 yil, yas ortalamast 12.09 + 4.78 yil), diyabetik olmayan 29
kardes, 40 ebeveyn ve 103 saglikli ¢cocuk anti-doku transgluta-
minazi, IgA, IgG ve serum total IgA diizeyleri bakilarak Colyak
hastaligu icin tarandi. Antikor pozitifligi saptanan olgulara in-
ce barsak biyopsisi yapilmast teklif edildi. Bulgular: 48 diya-
betli ¢ocugun 8’inde anti-doku transglutaminazit IgA pozitifligi
saptand. Iki diyabetli cocukta selektif IgA eksikligi saptand ve
her ikisinde de anti-doku transglutaminazi IgG pozitifti. Intes-
tinal biyopsi, Colyak serolojisi pozitif 10 hastanin 8% (%80) ta-
rafindan kabul edildi. Uc diyabetik cocukta (%6,3) total villz
atrofi tespit edildi. Bir kardes ve ebeveynlerin ikisinde anti-do-
ku transglutaminazi-IgA pozitif bulundu. Kardegte biyopsi ile
Colyak hastaligir dogrulandi. Ebeveynler intestinal biyopsiyi
kabul etmedi. Diyabetik ¢ocuklarin akrabalarinda biyopsi ile
kanitlanmis Colyak hastaligr sikligt %1,4 olarak bulundu.
Kontrol grubunda hi¢bir ¢ocukta anti-doku transglutaminazi
pozitifligi tespit edilmedi. Sonug¢: Diyabetli ¢cocuklarda Colyak
hastaligr sikliginin saglikll cocuklara gore yiiksek oranda oldu-
Su goriildii. Diyabetik ¢cocuklarin akrabalarinda biyopsi ile ka-
nitlanmis Colyak hastaligy stkliginda kontrol grubuna gore
fark bulunmadi.

Anahtar kelimeler: Tip | diyabet, Célyak hastaligi, ¢ocuk, akra-
balar

immune disease triggered by the ingestion of glu-
ten in genetically susceptible individuals (2).
Strong evidence for the association between T1DM
and CD has been shown in children. Up to 8% of
patients with T1DM have the characteristic featu-
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res of CD on small intestinal biopsy (3-5). Patients
with associated T1DM and CD are usually asym-
ptomatic (2). Clinically silent patients are at risk
for complications that could be prevented by a glu-
ten-free diet, so routine screening with measure-
ment of quantitative serum IgA and antibody to
human recombinant tissue transglutaminase
(tTG) for CD is recommended in patients with
T1DM (2). Family members of T1DM children
may also be at high risk for developing CD. This
can be explained by the common genetic backgro-
und and sharing of similar environmental risk fac-
tors. A few reports have focused on the prevalence
of CD in non-diabetic relatives of children with
T1DM (6-14). In this study, we analyzed the pre-
valence of CD in Turkish children with T1DM and
their non-diabetic first-degree relatives.

MATERIALS AND METHODS
Patients and Control Subjects

A total of 48 children with T1DM (18 boys, 30
girls; age range: 3.5 to 23 years; mean age: 12.09 +
4.78 years), 29 non-diabetic siblings (12 boys, 17
girls; age range: 2 to 28 years; mean age: 13.5 +
7.84 years), 40 non-diabetic parents (19 males, 21
females; age range: 25 to 53 years; mean age: 40.7
+ 6.95 years), and 103 healthy children (46 boys,
57 girls; age range: 3.5 to 17 years; mean age:
12.18 = 3.11 years) were studied over a period of
one year (2006-2007). None of the subjects had
complaints related to the gastrointestinal tract or
a suspicion of CD. The control group included 103
children admitted to Gazi University Hospital,
Department of Pediatrics, for various reasons,
such as trauma or minor respiratory infections.
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All the subjects were tested for total IgA levels to
exclude IgA deficiency and screened for IgA-tTG
antibody. In addition, IgG-tTG was analyzed in
patients with selective IgA deficiency. Subjects
with confirmed positive tTG antibody were offered
an endoscopic small intestinal biopsy. Biopsy spe-
cimens were assessed according to a modified
Marsh classification (15). Informed consent was
obtained from all parents. The study was appro-
ved by the Ethics Committee at Gazi University
Faculty of Medicine.

Laboratory Methods

A commercially available microplate enzyme-lin-
ked immunosorbent assay (Euroimmune, GmbH,
Liibeck, Germany) was used to test for IgA and
IgG-tTG. The cutoff level defining a positive result
was set at 20 RU/ml. Total serum IgA level was
analyzed using a routine nephelometric assay,
and if levels were below 0.05 mg/dl, IgG-tTG was
analyzed. To confirm the diagnosis of CD, mucosal
biopsy was performed endoscopically from the se-
cond part of the duodenum (Olympus GIF P230 vi-
deogastroscope, Olympus Optical Corporation,
Tokyo, Japan).

Statistical Analyses

Statistical analyses were performed with SPSS for
Windows, version 10.0 (SPSS Inc, Chicago, IL),
using a Pentium II-based personal computer. The
statistical significance of the difference between
children with T1DM, non-diabetic relatives and
controls was estimated by using the Fisher exact
probability test. A p value of <0.05 was considered
statistically significant.

Table 1. Laboratory results of children with type 1 diabetes mellitus and their relatives

Type 1 Diabetes Mellitus
(n=48)

Selective IgA
IgA-tTG (+) deficiency
(n=8) (n=2)

[ 1gGTG (+) (n=2) |

Total villous atrophy (n=3)

Relatives of Diabetic Children

Siblings Parents
(n=29) (n=40)
IgA-tTG (+) IgA-tTG (+)
(n=1) (n=2)

Normal mucosa (n=3) Normal mucosa (n=2) |

| Subtotal villous atrophy (n=1) | | Refused biopsy (n=2) |

Refused biopsy (n=2)
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RESULTS

Positive IgA-tTG was found in 8/48 (16.7%) and se-
lective IgA deficiency together with positive IgG-
tTG in 2/48 (4.1%) of diabetic children. Seropositi-
vity for CD in diabetic children was 20.8% (10/48).
Eight patients with T1DM approved duodenal bi-
opsy, and 3 of them (6.3%) showed total villous at-
rophy (Marsh type 3). The remaining 5 patients
showed normal mucosa. One sibling and two pa-
rents of diabetic children were positive for IgA-
tTG. Serum total IgA levels were within normal li-
mits in these subjects. Intestinal histopathology
showed sub-total villous atrophy in the sibling
(Marsh type 3c). Both parents refused endoscopic
biopsy. The frequency of biopsy-proven CD was fo-
und as 1.4 (1/69) in relatives of diabetic children.
None of the healthy children was positive for IgA-
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tTG, and serum total IgA level was normal in all
of them (Table 1). The prevalence of seropositivity
for CD was higher in patients with T1DM than
their relatives (siblings and parents of diabetic
children) and healthy controls (p=0.007 and
0.00005, respectively). The prevalence of biopsy-
proven CD was also higher in diabetics than con-
trols (p=0.031) but similar to relatives (p=0.30).
The prevalence of seropositivity and biopsy-pro-
ven CD in non-diabetic relatives was not different
from healthy controls (p=0.06 and 0.40, respecti-
vely).

DISCUSSION

Celiac disease is a quite prevalent autoimmune di-
sorder in Turkey. In a local study, prevalence of
CD was found as 1/158 (16). Our study showed

Table 2. Literature review: the association between CD and non-diabetic relatives of T1IDM

CD frequency % (n)

Authors Method Sample of Study (n) Serologic Biopsy-proven P
Boudraa et al. AEA, IgA&IgG-AGA Diabetic children (116) 20 (24) 16.4 (19)
1996 Algeria (13) Biopsy Relatives (381) 6.8 (26) 3.4 (13)
Hummel et al. AEA, [gA&IgG-AGA Diabetic parents (99) 10.1
2000 Germany (6) HLA typing Offspring (913) 3.5(32) (11) <0.05
Biopsy Control (71) 1.3
Jaeger et al. IgA-tTG, Diabetic children (197) 16.8
2001 Germany (7) IgA &IgG-AGA Parent, sibling and offspring (882) 7.3 >0.05
Control (150) 4.6
Matteucci et al. AEA, IgA&IgG-AGA Diabetic adults (74) 34 (25)
2001 Italy (14) Parent (69) 14 (10) *<0.001
Offspring (58) 8 (5)
Control (50) 6(3)
Not et al. AEA; Biopsy Diabetic children and adult (491) 5.7 (28) 5.7 (28)
2001 Italy (8) Parent, sibling and offspring (824) 1.9 (16) 1.9 (16) <0.001
Control (4000) 0.25 (10) 0.25 (10)
Williams et al. IgA-AEA; IgA-tTG Diabetic children (433) 13.4 (58)
2001 UK (10) Parent (871) and sibling (571) 7 (100) <0.05
Control (347) 2.5 (10)
Saukkonen et al. IgA-AEA; Sibling (550) 1.6 (9) 1.1 (6) o
2001 Finland (9) HLA typing; Biopsy
Hanukoglu et al. AEA; IgA&IgG-AGA Diabetic children (109) 8.3 (9) <0.0001
2003 Israel (11) Biopsy Relatives (100) 6 (6)
Sumnik et al. AEA; IgA-AGA;
2005 Czech Rep. (12) Total IgA level; Siblings (240) 3.8(9) (6) ok
HLA typing; Biopsy
Our Study IgA-tTG; Total IgA; Diabetic children (48) 20.8 (10) 6.3 (3)
Biopsy Relatives (69) 4.3 (3) 1.4 (1) >0.05

Control (103)

0)

*Only two of patients with positive-AGA have AEA positivity.
**The ratio was similar to prevalence of CD in Finnish healthy population.
*#* The ratio was similar to prevalence of CD in diabetic Czech population (4.3%) and higher than in healthy population (0.69%).
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that seropositivity for CD in diabetic children was
significantly higher than in their relatives and the
control group. The frequency of serologic test posi-
tivity in the relatives of diabetics was close to that
of the control group and healthy Turkish children.
In children with T1DM, increased prevalence of
CD is well documented (2). The association of CD
and T1DM can be explained by common HLA and
non-HLA genes, the MHC I-related gene A poly-
morphism, antigenic mimicry, damage-induced
neoantigen exposure, altered intestinal permeabi-
lity, idiotype network dysregulation, and epitope
spreading (1, 17). Because siblings or parents of
diabetic children share the same factors, the aut-
hors assumed that prevalence of CD is higher than
in healthy controls. The current recommendations
for screening subjects with T1DM are to obtain au-
toantibodies for CD at diagnosis of diabetes and
every two years thereafter or if symptomatic. The
subjects with positive tT'G should undergo small
bowel biopsy to confirm the diagnosis (2). Howe-
ver, few studies have investigated the prevalence
of CD in non-diabetic relatives, and there is no re-
commendation for routine screening of these sub-
jects. The first study conducted by Hummel et al.
(6) showed the frequent occurrence of CD- associa-
ted antibodies in relatives. Consecutive studies
have yielded similar results in that increased pre-
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