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Abstract

AIM: To define the association between Hashimoto’s
thyroiditis and coeliac disease in Dutch patients.

METHODS: A total of 104 consecutive patients with
Hashimoto’s thyroiditis underwent coeliac serological
tests (antigliadins, transglutaminase and endomysium
antibodies) and HLA-DQ typing. Small intestinal biopsy
was performed when any of coeliac serological tests was
positive. On the other hand, 184 patients with coeliac
disease were subjected to thyroid biochemical (thyroid
stimulating hormone and free thyroxine) and thyroid
serological tests (thyroglobulin and thyroid peroxidase
antibodies).

RESULTS: Of 104 patients with Hashimoto's thyroiditis,
sixteen (15%) were positive for coeliac serology and
five patients with documented villous atrophy were
diagnosed with coeliac disease (4.8%; 95% CI 0.7-8.9).
HLA-DQ2 (and/or -DQ8) was present in all the five
and 53 patients with Hashimoto’s thyroiditis (50%;
95% CI 43-62). Of 184 patients with coeliac disease,
39 (21%) were positive for thyroid serology. Based on
thyroid biochemistry, the 39 patients were subclassified
into euthyroidism in ten (5%; 95% CI 2-9), subclinical

hypothyroidism in seven (3.8%; 95% CI 1.8-7.6), and
overt hypothyroidism (Hashimoto’s thyroiditis) in 22
(12%; 95% CI 8-16). Moreover, four patients with
coeliac disease had Graves’ disease (2%; 95% CI 0.8-5)
and one patient had post-partum thyroiditis.

CONCLUSION: The data from a Dutch population
confirm the association between Hashimoto’s thyroiditis
and coeliac disease. Screening patients with Hashimoto’s
thyroiditis for coeliac disease and vice versa is recom-
mended.

© 2007 The WIG Press. All rights reserved.
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INTRODUCTION

Cocliac disease, an immune-mediated enteropathy that
develops in susceptible individuals upon ingestion of
gluten containing diet, is closely associated with other
autoimmune endocrine disorders, particularly autoimmune
thyroid disease!. The relationship between coeliac disease
and autoimmune thyroid disease was first described three
decades agom. Since then, coeliac disease has been found
to be more prevalent in patients with autoimmune thyroid
disease in general and especially in Hashimoto’s thyroiditis
than in the general population, ranging between 3.3% and
8%,

The term autoimmune thyroid disease encompasses
a number of different entities characterized by varying
degrees of thyroid dysfunction and the presence of serum
autoantibodies against thyroid tissue-specific components,
such as thyroglobulin (TG) and thyroid peroxidase (TPO)"",
Hashimoto’s thyroiditis is defined by the presence of high
serum thyroid antibody concentrations (I'G and/or TPO)
accompanied by hypothyroidism[8J or goiterm. Likewise,
several studies reported prevalences ranging from 10% to
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30%""" for autoimmune thyroid disease, and from 4 to
19% for Hashimoto’s thyroiditis in patients with coeliac
disease!" .

Screening patients with autoimmune thyroid disease
for coeliac disease, and vice versa, can give an accurate
perception to this association". However, apart from a
report from Italy“o], studies in this field are scarce in the
literature. We designed a study to examine the association
between Hashimoto’s thyroiditis and coeliac disease from a
Dutch population. Both patient groups attended the same
clinic. Moreover, in view of the apparently conflicting
linkage and association between human leukocyte antigen
(HLA) and Hashimoto’s thyroiditis™"”, we determined the
prevalence of the cocliac specific HLA-DQ2 and -DQ8 in
patients with Hashimoto’s thyroiditis.

MATERIALS AND METHODS

Screening individuals with Hashimoto’s thyroiditis for
coeliac disease

Between January 2001 and January 2003, 104 consecutive
adults with Hashimoto’s thyroiditis (43 newly diagnosed
and 61 had been on thyroid hormonal replacement
therapy) attending the Outpatient Department of
Endocrinology in Rijnstate Hospital were included in
the study. Hashimoto’s thyroiditis was defined by the
presence of thyroid antibodies and hypothyroidism',
This strict criterion was chosen to exclude patients who
could be falsely positive to thyroid antibodies. Thirty-six
patients (35%) with Hashimoto’s thyroiditis had symptoms
suggestive of coeliac disease, including diarrhoea (# =
17), abdominal pain (# = 10), iron deficiency anaemia
(n = 3), and osteoporosis (# = 6), and the remaining 68
(65%) did not have any of these symptoms. The general
characteristics of patients with Hashimoto’s thyroiditis are
described in Table 1.

Coecliac serological tests [serum IgA gliadin antibodies
(AGA-IgA), serum IgG gliadin antibodies (AGA-IgG),
serum IgA transglutaminase antibodies (TGA), and
serum IgA endomysium antibodies (EMA)], and coeliac
heterodimers (HLA-DQ2 and -DQ8) were determined
in all patients. Patients with Hashimoto’s thyroiditis who
were positive for any of coeliac serological tests were
advised to take a small intestinal endoscopy for histological

. - [16,17]
examination .

Screening individuals with coeliac disease for thyroid
dysfunction

Between May 1998 and May 2005, 184 adult patients with
coeliac disease attending the Outpatient Department of
Gastroenterology of Rijnstate Hospital were included in
the study. All patients fulfilled the diagnostic criteria of
the European Society of Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN)"Y, During this
period, coeliac disease was newly diagnosed in 77 patients
(42%) while the other 107 patients (58%) had been already
on gluten free diet for a mean period of 6.3 years (range
1-29 years). The general characteristics of patients with
coeliac disease are also described in Table 1. At time of
inclusion, coeliac serological tests, HLA-DQ typing and
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Table 1 General characteristics of patients with Hashimoto’s

thyroiditis and patients with coeliac disease

Characteristics Patients with Patients with
Hashimoto’s thyroiditis  coeliac disease
n = 104 n =184
Mean (range) age, yr 46 (20-74) 53 (18-82)
Mean (range) age at 42 (12-72) 43 (3-76)
diagnosis, yr
Men, n (%) 13 (13%) 46 (25%)
mean + SD BMI 259+53 222+28
Caucasians, 11 (%) 90 (86) 168 (92)
Family history of Hashimoto’s 19% 21%

thyroiditis or coeliac disease

small intestinal biopsy were performed.

Thyroid biochemistry [thyroid stimulating hormone
(TSH) and free thyroxin (F'T4)] and thyroid antibodies [T'G,
TPO and if required thyroid stimulating immunoglobulin
(TSI)] were determined in patients with coeliac disease.
Patients with positive thyroid serology were further
classified according to the American Thyroid Association
Guidelines into overt hypothyroidism (elevated TSH and
decreased FT4) and subclinical hypothyroidism (elevated
TSH and normal FT4)". Patients with positive thyroid
serology and normal TSH were considered to have euthy-
roid autoimmune thyroiditism. Patients with positive
thyroid serology and hypothyroidism were considered to
have Hashimoto’s thyroiditis according to the study design.
Patients were diagnosed with Grave’s disease when thyroid
biochemistry (low TSH, high serum FT4), and radioactive
iodine "' thyroid scan were compatible with the diagnosis
of Graves’ disease with or without the presence of TSI?,

Thyroid biochemistry

Serum TSHs were determined by a Sandwich immunoassay
using an electrochemiluminescence detection method
(ECLIA, reference range: 0.30-4.0 mU/L)*). FT4 was
determined by a competitive immunoassay with the same
detection technique™*. Reference range for FT4 was
11-22 pmol/LmJ. TSH and FT4 were measured using
a dedicated automatic analyser (Elecsys 2010, Roche
Diagnostics, Mannheim, Germany).

Serum antibodies

Serum thyroid antibodies including TG and TPO were
detected by the automated immunoassays Immulite 2000
anti-T'G Ab and Immulite 2000 anti-TPO Ab (Euro DPC
Ldt, Llanberis, Gweinedd, UK)™". And 50 TU/ml. and 45
IU/mL cut-off values for TG and TPO were employed
respectively. TSI was detected by the LUMI test (TRAK
human of BRAHMS, Berlin) with a cut-off value of 1.5
1U/L*, Serum AGA-IgA and AGA-IgG were measured
by enzyme-linked immunosorbent assay (ELISA)*”, serum
was diluted 1:100 and the results were expressed in Dutch
units per millilitte (DU/mL) (CLB Amsterdam). Titres >
4 DU/mL and > 12 DU/mL were considered elevated for
AGA-IgA and AGA-IgG, respectively. Serum TGA was
determined by ELISA, as described by Dieterich ez /™ and
was expressed as DU/mL using a Dutch reference serum
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(100 DU TGA/mL) for calibration with a cut-off value
of > 5DU/mL?. Serum EMA was determined by means
of indirect immunofluorescence on frozen sections of
commercial slides of primate ileum (EuroIMMUN) with
a cut-off titre of > 8%, Seropositivity was defined when
one or more of measured antibody tests were positive.

HLA-DQ typing

Whole blood was obtained for HLA-DQA1 and DQB1
genotyping. PCR-amplified exon 2 amplicons were gene-
rated for low to medium resolution typing in a combined
single-stranded conformation polymorphism (SSCP)/
heteroduplex assay by a semi-automated electrophoresis and
gel staining method on the PhastsystemTM (Amersham-
Pharmacia-Biotech, Sweden). Alleles DQA1*05 and
DQB1*02 (encoding the HLA-DQ2 heterodimer) and
alleles DQA1*03 and DQB1*0302 (encoding the HLA-
DQ8 heterodimer) could be reliably characterized in
homozygous and heterozygous states. The method has
been validated using a panel of reference DNA against the
Dynall Allset”™ SSP high-resolution typing kits (Dynal AS
Oslo, Norway)™.

Histopathology

Small intestinal biopsies (at least 3-4) were obtained during
upper gastrointestinal endoscopy from the third part of
the duodenum with a spike forceps for histology"”. An
experienced pathologist (JWRM) did the evaluation of
all biopsied material according to the modified Marsh
classification"”

A normal small intestinal mucosa is characterized by
normal villous architecture. The villous: crypt ratio is 4:1,
and intra-epithelial lymphocyte count is less than 30/100
enterocytes. The first lesion, Marsh I, is characterized
by intra-epithelial lymphocytosis defined as the presence
of more than 30 intra-epithelial lymphocytes per 100
enterocytes. Marsh Il lesion is characterized by crypt
hyperplasia (elongation and branching of crypts) next
to intra-epithelial lymphocytosis. A more severe stage is
Marsh Illa (also called partial villous atrophy) characterized
by intra-epithelial lymphocytosis, crypt hyperplasia, and a
reduced villous/crypt ratio below 1:1. Marsh Il[b lesion
(subtotal villous atrophy) is characterized by clearly atro-
phic villi, but still recognizable. When villi are absent or
rudimentary, the lesion is described as Marsh Illc or total
villous atrophym’az]. Marsh Il with all subtypes of villous
atrophy was considered compatible with coeliac disease.

The Ethical Committee approved the study protocol
and all patients had given informed consent.

Statistical analysis

Continuous data having normal distribution are presented
in means * SD, and categorical data are presented in fre-
quency rate and percentage. Comparison between groups
was performed by two-tailed 7 test for continuous data,
and Pearson Chi-Square () test with Yate’s correction in
cross-tabulations for categorical data. Data not having a
normal distribution were transformed (log) and analyzed
subsequently. For all statistical analyses, a two-tailed P
value < 0.05 was considered significant. The correlation
coefficient for the age at diagnosis of coeliac disease and

Hashimoto’s thyroiditis in the subgroup with both autoim-
mune diseases was calculated by the Pearson method.

RESULTS

Coeliac disease in patients with Hashimoto’s thyroiditis

Sixteen (15%) of 104 patients with Hashimoto’s thyroiditis
were positive for one or a combination of four coeliac
serological tests. Eight patients, including three with
coeliac discase, were positive in TGA, while six, including
five with celiac disease were positive in EMA. Except
one patient who declined endoscopy, small intestinal
biopsy from the other 15 patients was normal in nine,
characterized by intraepithelial lymphocytosis (Marsh )
in one, and showed crypt hyperplasia and villous atrophy
in five patients. These five patients with villous atrophy
had gastrointestinal complaints (diarrhoea in four, and
abdominal pain in one) that were resolved upon gluten free

diet. Therefore, coeliac disease was newly diagnosed in five
of 104 patients (4.8%; 95% CI 0.7-8.9) with Hashimoto’s
thyroiditis (Figure 1). The coeliac specific HLA-DQ
heterodimers were present in all five patients who had
villous atrophy and in 50 patients with Hashimoto’s
thyroiditis (50%; 95% CI 43-62).

Thyroid disorders in patients with coeliac disease

High serum thyroid antibody concentrations (TG and/or
TPO) were found in 39 of 184 patients (21%; 95% CI
15-27) with coeliac disease. Of these thyroid seropositive
patients, 10 (5%; 95% CI 2-9) had normal thyroid
biochemistry and were considered to have euthyroid
autoimmune thyroiditis. Seven patients (3.8%; 95% CI
1.8-7.6) had subclinical hypothyroidism. The other 22
patients (12%; 95% CI 8-16) had overt hypothyroidism
in combination with positive thyroid serology. They were
considered to have Hashimoto’s thyroiditis (Figure 1). All
22 patients were treated with thyroid hormone replacement
therapy at a median dose of 50 pg/d (range 25-200 pg/d).
Moreover, patients (2%0; 95% CI 0.8-5) with coeliac disease
had Graves’ disease, and one patient with coeliac disease
had post-partum thyroiditis.

As a result, abnormal thyroid biochemistry was found
in 34 of 184 patients (18%; 95% CI 13-24) with coeliac
disease, and clinically relevant thyroid disorders (overt
hypothyroidism, 22 and Graves’ disease, 4) that necessitated
medical treatment, were found in 26 patients (14%; 95% CI
9-19).

Patients with both Hashimoto’s thyroiditis and coeliac
disease

Twenty-seven patients (22 from the coeliac group and 5
from the Hashimoto’s thyroiditis group) were recognized
to have both Hashimoto’s thyroiditis and coeliac disease.
Coeliac disease was diagnosed at a median age of 46
years (range 18-74 years) and Hashimotos thyroiditis was
diagnosed at a median age of 48 years (range 20-76 years).
The median time interval between the diagnoses of both
diseases was 5 years (range 0-26 years). The correlation
coefficient in the age of diagnosis of coeliac disease and
Hashimoto’s thyroiditis was 0.778 (P < 0.0001). The
frequency of recognized associated autoimmune disorders,
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104 patients with 184 patients with
Hashimoto’s thyroiditis coeliac disease
\4 \4
Positive thyroid serology 39 (21%)
Thyroglobulin antibodies (TG) 18 (46%)
Positive coeliac serology 16 (15.3%) Thyroid peroxidase antibodies (TPO) 35 (90%)
IgA anti-gliadin (IgA-AGA) 9 (8.6%)
IgG anti-gliadin (IgG-AGA) 7 (6.7%) Thyroid biochemistry (TSH, FT4)
IgA anti-tissue transglutaminase (TGA) 8 (7.6%) - In thyroid seropositive patients 39 (21%)
IgA anti-endomysium (EMA) 6 (5.7%) > Normal thyroid biochemistry 10 (5%)
(euthothyroid autoimmune thyroiditis)
Positive HLA-DQ2 and/or HLA-DQ8 53 (50.9%) > Elevated TSH and normal FT4 7 (3.8%)
(subclinical hypothyroidism)
> Elevated TSH and decreased FT4 22 (12%)

Small bowel histology
(15 of 16 coeliac seropositive patients)

Normal 9 (8.6%)
Marsh 1 1 (1%)
Marsh TI 5 (4.8%)

(overt hypothyroidism)

- In thyroid seronegative patients
> Normal thyroid biochemistry

145 (79%)
140 (76%)

> Decreased TSH and elevated FT4 4 (2%)
(Graves' hypethyroidism)
> Decreased TSH and normal FTa 1 (0.5%)

(post-partum thyroiditis)

:

5 (4.8%; 95% CI 0.7-8.9) coeliac
seropositive and HLA-DQ2 positive
patients with Marsh III were diagnosed
with coeliac disease

Figure 1 Flow diagram of patient recruitment and examination.

:

22 (12%; 95% CI 8-16) thyroid

seropositive patients with overt

hypothyroidism were diagnosed
with Hashimoto’s thyroiditis

Table 2 Clinical characteristics, thyroid biochemistry, thyroid serology, and HLA-DQ data of patients with both

Hashimoto’s thyroiditis and coeliac disease compared to patients with Hashimoto’s thyroiditis only

Characteristics Patients with only Patients with both coeliac disease P
Hashimoto’s thyroiditis and Hashimoto’s thyroirditis
n =99 n =27
Presence of goiter, 1 (%) 19 (19) 4 (15) >0.05
Presence of autoimmune diseases, 1 (%) 11 (11) 7 (26) <0.01
Thyroid function test
mean * SD TSH (normal 0.30-4.00 mU/L) 24 (£ 7.6) 16 (+5.8) <0.05
mean * SD Free Ts (normal 11-22 pmol /L) 10 (+4.1) 12 (+5.2) >0.05
Positive thyroid serological tests, 1 (%)
Thyroglobulin (TG) 35 (36) 11 (41) >0.05
Thyroid peroxidase (TPO) 93 (94) 25 (92) >0.05
HLA-DQ 2 and/or -DQ8, 1 (%) 53 (53) 27 (100) <0.01
DQ2 heterozygote 30 (30) 20 (74) <0.01
DQ2 homozygote 1(1) 3 (11) <0.01
DQ8 heterozygote 22 (22) - -
Combined DQ2 & DQ8 10 (10) 4 (15) >0.05

including diabetes mellitus type I, Sjégren’s syndrome,
pernicious anaemia and autoimmune endocrinopathy, was
significantly higher in patients with both diseases (26%;
95% CI 13-44) than in those with only coeliac disease (4%;
95% CI 1-8; P < 0.001) or only Hashimoto’s thyroiditis
(11%; 95% CI 6-18; P = 0.000).

Mean serum TSH levels were higher in 99 patients
with Hashimoto’s thyroiditis only than in 27 patients with
both coeliac disease and Hashimoto’s thyroiditis (Table 2).
Table 3 summarizes the coeliac disease make-up of 140
patients with coeliac disease only and 27 patients with both
autoimmune diseases.
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Finally, genetic studies revealed a higher frequency
of HLA-DQ2 heterodimers in patients with both au-
toimmune diseases than in those with coeliac disease or
Hashimoto’s thyroiditis only. HLA-DQ8 was carried more
often by patients with Hashimoto’s thyroiditis and to a
lesser extent by patients with coeliac disease only, but was
absent in those with both autoimmune diseases.

DISCUSSION

In this study, 4.8% (95% CI = 0.7-8.9) of Dutch patients
with Hashimoto’s thyroiditis had coeliac disease according
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Table 3 Comparison between patients with both Hashimoto’s thyroiditis and coeliac disease compared to patients

with coeliac disease only

Characteristics Patients with only Patients with both coeliac disease P
coeliac disease and Hashimoto’s thyroirditis
n = 140 n =27

Positive any or combinations of coeliac serology, 1 (%) 60 (43) 16 (59) <0.05
IgA anti-gliadin 43 (31) 12 (44) <0.05
IgG anti-gliadin 41 (29) 16 (59) <0.01
IgA anti-tissue transglutaminase 43 (31) 14 (50) <0.01
IgA anti-endomysium 46 (33) 14 (52) <0.01

Positive for HLA-DQ 2 and/or 8, 1 (%)
DQ2 heterozygote 83 (59) 20 (74) <0.05
DQ2 homozygote 38 (27) 3 (11) <0.01
DQ8 heterozygote 9 (6) - -
DQ8 homozygote 3(2) - -
Combined DQ2 & DQ8 7 (5) 4 (15) <0.05

Small bowel histology, (%)
Marsh 0 13 (9) - -
Marsh I 13 (9) 2(7) > 0.05
Marsh II 6 (4) 2(7) >0.05
Marsh Illa 49 (35) 12 (44) > 0.05
Marsh IIIb 42 (30) 6(22) > 0.05
Marsh Illc 17 (12) 5(19) >0.05
Villous atrophy 108 (77) 23 (85) >0.05

Presence of autoimmune diseases, 1 (%) 5(4) 7 (26) <0.01

to the ESPGAN criteria™®, and 12% (95% CI 8-16) of
patients with coeliac disease had Hashimoto’s thyroiditis
according to the American Thyroid Association guidelines".
Positive disease specific antibodies were more common in
our patients than in the corresponding autoimmune disease.
Indirect supportive indications to the association between
coeliac disease and Hashimoto’s thyroiditis included
female sex predominance and the high prevalence of
other autoimmune disorders in the subgroup of patients
with both coeliac disease and Hashimoto’s thyroiditis™.,
Furthermore, 2% of patients with coeliac disease had
Graves’ disease. Because the frequency of coeliac disease
in patients with Hashimoto’s thyroidits is higher than
in patients with Graves’ disease (3.4%-6.4% versus
0%-3.8%)"* we limited the screening for coeliac disease
to patients with Hashimoto’s thyroiditis. Motreover, we
restricted the definition of Hashimoto’s thyroiditis with
hypothyroidism to avoid overestimates.

Studies designed to screen patients with autoimmune
thyroid disease for coeliac disease, and vice versa, are scatce
in literature. A report from Italy described the association
between 152 patients with autoimmune thyroid disease and
185 patients with coeliac disease!"”. Autoimmune thyroid
disease group in this study consisted of 100 patients
with Graves’ disease and 52 patients with autoimmune
thyroiditis. Of 52 patients with autoimmune thyroiditis,
only 26 patients had overt hypothyroidism. We examined
the association between 104 patients with Hashimoto’s
thyroiditis and 184 patients with coecliac disecase. We
recruited patients with cither coeliac disease or Hashimoto’s
thyroiditis first. Moreover, we restricted the definition
of Hashimoto’s thyroiditis with hypothyroidism to avoid
overestimates. The high prevalence of cocliac disease
in Dutch patients with Hashimoto’s thyroiditis and of
Hashimoto’s thyroiditis in patients with coeliac disease
was in agreement with previous reports™>'* This

supported the evidence of the association between the two
autoimmune diseases. The prevalence of Graves’ disease
in patients with coeliac disease is comparable to that of
the general population, but the prevalence of Hashimoto’s
thyroiditis was at least ten fold higher™. In this study,
patients with both autoimmune diseases were older than
those with coeliac disease only (data not shown)"”. Because
older age at diagnosis of coecliac disease indirectly reflects
the duration of gluten exposure, this finding is supportive
to the presumption that prolonged duration of gluten
exposure in unrecognized patients with coecliac disease
might predispose to other autoimmune diseases such as
diabetes mellitus type I, autoimmune thyroiditis, and
alopecia™.

The pooled sensitivity of TGA and EMA in adults
is around 90% and 97%, respectively and the pooled
specificity is around 95% and 100%, respectively”’.
It is indicated that patients negative to TGA or EMA
could have been overlooked in the screening process.
This outcome results from the inherent pitfall in the
serological screening, and the difference between actual
and the presumptive prevalence of coaliac disease among
patients with Hashimoto’s thyroiditis (4.8% »s 5.5%). This
difference can hypothetically be reflected by a presumptive
number of 5.5 patients instead of actual number of 5
patients with coaliac disease in this study. Our findings,
in agreement with pooled analysis””, showed that EMA
is better than TGA in screening for cocliac disease and is
associated with less false positive cases as verified by small
bowel histology, although others showed the opposite with
marginal differences”™"”. The difference in the diagnosis
by serum antibody tests however, can be explained by the
study design and other factors like different commercial
kits with different performances™.

The HLA-DQ2 heterodimer that confers coeliac
disease susceptibility is formed by a [ chain encoded by

www.wjgnet.com
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the allele DQB1*02 (either DQB1*0201 or *0202) and
an o chain encoded by the allele DQA1*05. HLA-DQ2
is present in approximately 90-95% or more of cocliac
disease patients. The HLA-DQS8 heterodimer is formed
by a B chain and o chain encoded by DQB1*0302 and
DQA1*03, respectively, and is present in the remaining
5-10% of patients with coeliac disease™ ™. HLA-DQ2
is common in the healthy population and is carried by
approximately 30% of Caucasians'™. HLA-DQ2 and
HILA-DQ8 are present in 91% and 13%, respectively of
our patients with coeliac disease, which are in agreement
with previous rates. This frequency included patients who
were heterozygous or homozygous to the heterodimer,
and those with combined heterodimers (HLA-DQ2/
DQ8). While HLA-DQ2 and -DQ8 are frequently found
in patients with diabetes mellitus I or Graves’ disease!™’,
HILA studies in autoimmune thyroid disease, specifically in
Hashimoto’s thyroiditis have not been consistent. Linkage
studies of HLA in autoimmune thyroid disease showed
no relationship among populations of different ethnic
backgrounds, including Caucasians'” or Japanese™. On
the other hand, DR3"* DR4"" and DR5" have been
reported to be associated with Hashimoto’s thyroiditis
in Caucasians. With respect to the cocliac specific HLA-
DQ heterodimers, 34% were positive to HLA-DQ2"' in
a study of 52 children with Hashimoto’s thyroiditis. In
another study of 10 adults with Hashimoto’s thyroiditis,
30% were DQ2 positive and 40% were DQS positive ™.
According to our knowledge, this is the largest study to
investigate the prevalence of the coeliac specific HLA-
DQ2/-DQ8 heterodimers in patients with Hashimoto’s
thyroiditis. Either HLA-DQ2 or HLA-DQ8 was present
in 53% of patients with Hashimoto’s thyroiditis. In view
of the apparently conflicting linkage and association
between HILA and autoimmune thyroid disease, the signifi-
cance of HLA in the etiology of Hashimoto’s thyroiditis
remains unclear. Apart from the HLA of an individual
with an autoimmune disease, additional genetic factors or
genetically based immunological disorders are probably
responsible for development of other autoimmune disea-
ses in the same individual.

A recent guideline recommended screening adults
with osteoporosis or irritable bowel syndrome for coeliac
disease regardless of the presence of symptoms. However,
the same guideline recommended to screen adults with
autoimmune thyroid disorder only when symptoms
suggestive of coeliac disease are present”™”. With respect
to the prevalence, cocliac disease was confirmed by biopsy
examination in 0.9%-3% of patients with osteoporosis”"™!
and 5% of those fulfilling Rome II criteria for a diagnosis
of irritable bowel syndrome”. These prevalences are
comparable to that of cocliac disease in patients with
Hashimoto’s thyroiditis. Moreover, coeliac disease is
related to thyroid dysfunction clinically. Both diseases can
present with non-specific symptoms like lethargy, bowel
disturbance, and anaemia”. Thus, it is necessary to identify
and treat a coexisting autoimmune disorder in order to
adequately manage the primary disorder. Finally, the
availability of serological screening tools and the possibility
to prevent complications like osteoporosis or lymphoma
in unrecognized patients with cocliac disease, favour the
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screening of patients with Hashimoto’s thyroiditis for
cocliac disease even in absence of symptoms. One can
argue that screening once in a lifetime is not enough
to detect coeliac disease in patients with high risk like
Hashimoto’s thyroiditis. A strategy was proposed eatlier
based on selecting individuals with potential to develop
cocliac disease by HLA-DQ typing and longitudinal
serologic coeliac disease screening” Y,

In patients with coeliac disease, it is recommended to
perform thyroid function tests at diagnosis and repeated
later if necessary. Thyroid serological tests are helpful
when thyroid function tests are abnormal. Another poten-
tial role of thyroid serological tests might be to select
individuals for regular surveillance of thyroid function.
It must be emphasized however, that positive thyroid
and coeliac specific serological tests might represent an
epiphenomenon” because serum autoantibodies generally
do not reflect per se a clinical autoimmune disease as
demonstrated in this study. Therefore, caution must be
taken to avoid misdiagnosis and unnecessaty treatments.

This study was limited by its cross-sectional nature that
could not provide data about the effect of gluten-free diet
on thyroid biochemistry or thyroid serology in patients
with Hashimoto’s thyroiditis and those newly diagnosed
with coeliac disease. Although it is preferable to determine
thyroid microsome antibodies rather than TG antibodies
because the latter is non—speciﬁclm. In our study, we
determined both T'G and TPO to improve the serological
tests.

In summary, current data confirm the association
between Hashimoto’s thyroiditis and coeliac disease and
screening patients with Hashimoto’s thyroiditis for coeliac
disease and vice versa is recommended.

REFERENCES

1 Collin P, Kaukinen K, Viliméki M, Salmi ]J. Endocrinological
disorders and celiac disease. Endocr Rev 2002; 23: 464-483

2 Robinson TJ. Coeliac disease and goitre. Postgrad Med | 1977;
53: 95-96

3 Cuoco L, Certo M, Jorizzo RA, De Vitis I, Tursi A, Papa A,
De Marinis L, Fedeli P, Fedeli G, Gasbarrini G. Prevalence
and early diagnosis of coeliac disease in autoimmune thyroid
disorders. Ital ] Gastroenterol Hepatol 1999; 31: 283-287

4 Berti I, Trevisiol C, Tommasini A, Citta A, Neri E, Geatti O,
Giammarini A, Ventura A, Not T. Usefulness of screening
program for celiac disease in autoimmune thyroiditis. Dig Dis
Sci 2000; 45: 403-406

5 Larizza D, Calcaterra V, De Giacomo C, De Silvestri A, Asti M,
Badulli C, Autelli M, Coslovich E, Martinetti M. Celiac disease
in children with autoimmune thyroid disease. | Pediatr 2001;
139: 738-740

6 Volta U, Ravaglia G, Granito A, Forti P, Maioli F, Petrolini
N, Zoli M, Bianchi FB. Coeliac disease in patients with
autoimmune thyroiditis. Digestion 2001; 64: 61-65

7 Dayan CM, Daniels GH. Chronic autoimmune thyroiditis. N
Engl ] Med 1996; 335: 99-107

8 Surks MI, Chopra IJ, Mariash CN, Nicoloff JT, Solomon DH.
American Thyroid Association guidelines for use of laboratory
tests in thyroid disorders. JAMA 1990; 263: 1529-1532

9  Pearce EN, Farwell AP, Braverman LE. Thyroiditis. N Engl |
Med 2003; 348: 2646-2655

10 Sategna-Guidetti C, Bruno M, Mazza E, Carlino A, Predebon
S, Tagliabue M, Brossa C. Autoimmune thyroid diseases and
coeliac disease. Eur | Gastroenterol Hepatol 1998; 10: 927-931

11 Velluzzi F, Caradonna A, Boy MF, Pinna MA, Cabula R, Lai




Hadithi M et a/. Coeliac disease and Hashimoto’s thyroiditis

1721

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

MA, Piras E, Corda G, Mossa P, Atzeni F, Loviselli A, Usai P,
Mariotti S. Thyroid and celiac disease: clinical, serological, and
echographic study. Am | Gastroenterol 1998; 93: 976-979
Hakanen M, Luotola K, Salmi ], Laippala P, Kaukinen K,
Collin P. Clinical and subclinical autoimmune thyroid disease
in adult celiac disease. Dig Dis Sci 2001; 46: 2631-2635
Sategna-Guidetti C, Volta U, Ciacci C, Usai P, Carlino A,
De Franceschi L, Camera A, Pelli A, Brossa C. Prevalence of
thyroid disorders in untreated adult celiac disease patients
and effect of gluten withdrawal: an Italian multicenter study.
Am | Gastroenterol 2001; 96: 751-757

da Silva Kotze LM, Nisihara RM, da Rosa Utiyama SR,
Piovezan GC, Kotze LR. Thyroid disorders in Brazilian
patients with celiac disease. ] Clin Gastroenterol 2006; 40: 33-36
Ban Y, Davies TF, Greenberg DA, Concepcion ES, Tomer Y.
The influence of human leucocyte antigen (HLA) genes on
autoimmune thyroid disease (AITD): results of studies in
HLA-DR3 positive AITD families. Clin Endocrinol (Oxf) 2002;
57: 81-88

When is a coeliac a coeliac? Report of a working group of the
United European Gastroenterology Week in Amsterdam, 2001.
Eur | Gastroenterol Hepatol 2001; 13: 1123-1128

Green PH, Jabri B. Coeliac disease. Lancet 2003; 362: 383-391
Revised criteria for diagnosis of coeliac disease. Report
of Working Group of European Society of Paediatric
Gastroenterology and Nutrition. Arch Dis Child 1990; 65:
909-911

Ladenson PW, Singer PA, Ain KB, Bagchi N, Bigos ST, Levy
EG, Smith SA, Daniels GH, Cohen HD. American Thyroid
Association guidelines for detection of thyroid dysfunction.
Arch Intern Med 2000; 160: 1573-1575

Singer PA, Cooper DS, Levy EG, Ladenson PW, Braverman
LE, Daniels G, Greenspan FS, McDougall IR, Nikolai TF.
Treatment guidelines for patients with hyperthyroidism and
hypothyroidism. Standards of Care Committee, American
Thyroid Association. JAMA 1995; 273: 808-812

Blackburn GF, Shah HP, Kenten JH, Leland J, Kamin
RA, Link J, Peterman J, Powell M], Shah A, Talley DB.
Electrochemiluminescence detection for development of
immunoassays and DNA probe assays for clinical diagnostics.
Clin Chem 1991; 37: 1534-1539

Ebert C, Bieglmayer C, Igari J, Chan D, Torralba A, Miiller C,
Veys A, Bitz O, Dageforde S, Roth HJ, Neumeier D, Assmann
G, Banfi GM, Yvert JP. Elecsys TSH, FT4, T4, T-uptake, FT3
and T3. Clinical results of a multicentre study. Wien Klin
Wochenschr 1998; 110 Suppl 3: 27-40

Sanchez-Carbayo M, Mauri M, Alfayate R, Miralles C, Soria
F. Analytical and clinical evaluation of TSH and thyroid
hormones by electrochemiluminescent immunoassays. Clin
Biochem 1999; 32: 395-403

Elmlinger MW, Kithnel W, Lambrecht HG, Ranke MB.
Reference intervals from birth to adulthood for serum
thyroxine (T4), triiodothyronine (T3), free T3, free T4,
thyroxine binding globulin (TBG) and thyrotropin (TSH). Clin
Chem Lab Med 2001; 39: 973-979

Mariotti S, Caturegli P, Piccolo P, Barbesino G, Pinchera A.
Antithyroid peroxidase autoantibodies in thyroid diseases. |
Clin Endocrinol Metab 1990; 71: 661-669

Giovanella L, Ceriani L, Garancini S. Clinical applications
of the 2nd generation assay for anti-TSH receptor antibodies
in Graves' disease. Evaluation in patients with negative 1st
generation test. Clin Chem Lab Med 2001; 39: 25-28

Rostami K, Kerckhaert J, Tiemessen R, von Blomberg BM,
Meijer JW, Mulder CJ. Sensitivity of antiendomysium and
antigliadin antibodies in untreated celiac disease: disappoint-
ing in clinical practice. Am | Gastroenterol 1999; 94: 888-894
Dieterich W, Ehnis T, Bauer M, Donner P, Volta U, Riecken
EO, Schuppan D. Identification of tissue transglutaminase as
the autoantigen of celiac disease. Nat Med 1997; 3: 797-801
Rostami K, Mulder CJ, Stapel S, von Blomberg BM, Kerckhaert
J, Meijer JW, Penia SA, Heymans HS. Autoantibodies and
histogenesis of celiac disease. Rom | Gastroenterol 2003; 12:
101-106

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Csizmadia CG, Mearin ML, Oren A, Kromhout A, Crusius JB,
von Blomberg BM, Pefia AS, Wiggers MN, Vandenbroucke JP.
Accuracy and cost-effectiveness of a new strategy to screen for
celiac disease in children with Down syndrome. ] Pediatr 2000;
137: 756-761

Marsh MN. Gluten, major histocompatibility complex,
and the small intestine. A molecular and immunobiologic
approach to the spectrum of gluten sensitivity ('celiac sprue').
Gastroenterology 1992; 102: 330-354

Wahab PJ, Meijer JW, Mulder CJ. Histologic follow-up of
people with celiac disease on a gluten-free diet: slow and
incomplete recovery. Am | Clin Pathol 2002; 118: 459-463
Kaukinen K, Collin P, Mykkidnen AH, Partanen J, Maki
M, Salmi J. Celiac disease and autoimmune endocrinologic
disorders. Dig Dis Sci 1999; 44: 1428-1433

Collin P, Salmi J, Hallstrom O, Reunala T, Pasternack A.
Autoimmune thyroid disorders and coeliac disease. Eur |
Endocrinol 1994; 130: 137-140

Jacobson DL, Gange SJ, Rose NR, Graham NM. Epidemiology
and estimated population burden of selected autoimmune
diseases in the United States. Clin Immunol Immunopathol 1997;
84: 223-243

Ventura A, Magazziut G, Greco L. Duration of exposure to
gluten and risk for autoimmune disorders in patients with
celiac disease. SIGEP Study Group for Autoimmune Disorders
in Celiac Disease. Gastroenterology 1999; 117: 297-303

Rostom A, Dubé C, Cranney A, Saloojee N, Sy R, Garritty
C, Sampson M, Zhang L, Yazdi F, Mamaladze V, Pan I,
MacNeil J, Mack D, Patel D, Moher D. The diagnostic accuracy
of serologic tests for celiac disease: a systematic review.
Gastroenterology 2005; 128: S38-546

Collin P, Kaukinen K, Vogelsang H, Korponay-Szab¢ I,
Sommer R, Schreier E, Volta U, Granito A, Veronesi L, Mascart
F, Ocmant A, Ivarsson A, Lagerqvist C, Biirgin-Wolff A,
Hadziselimovic F, Furlano RI, Sidler MA, Mulder CJ, Goerres
MS, Mearin ML, Ninaber MK, Gudmand-Heyer E, Fabiani E,
Catassi C, Tidlund H, Alainentalo L, Méki M. Antiendomysial
and antihuman recombinant tissue transglutaminase anti-
bodies in the diagnosis of coeliac disease: a biopsy-proven
European multicentre study. Eur | Gastroenterol Hepatol 2005;
17: 85-91

Reeves GE, Squance ML, Duggan AE, Murugasu RR, Wilson
RJ, Wong RC, Gibson RA, Steele RH, Pollock WK. Diagnostic
accuracy of coeliac serological tests: a prospective study. Eur |
Gastroenterol Hepatol 2006; 18: 493-501

Karell K, Louka AS, Moodie SJ, Ascher H, Clot F, Greco
L, Ciclitira PJ, Sollid LM, Partanen J. HLA types in celiac
disease patients not carrying the DQA1*05-DQB1*02 (DQ2)
heterodimer: results from the European Genetics Cluster on
Celiac Disease. Hum Immunol 2003; 64: 469-477
Margaritte-Jeannin P, Babron MC, Bourgey M, Louka AS, Clot
F, Percopo S, Coto I, Hugot JP, Ascher H, Sollid LM, Greco L,
Clerget-Darpoux F. HLA-DQ relative risks for coeliac disease
in European populations: a study of the European Genetics
Cluster on Coeliac Disease. Tissue Antigens 2004; 63: 562-567
Kagnoff MF. Overview and pathogenesis of celiac disease.
Gastroenterology 2005; 128: S10-S18

Sollid LM, Markussen G, Ek J, Gjerde H, Vartdal F, Thorsby
E. Evidence for a primary association of celiac disease to a
particular HLA-DQ alpha/beta heterodimer. | Exp Med 1989;
169: 345-350

Badenhoop K, Walfish PG, Rau H, Fischer S, Nicolay A,
Bogner U, Schleusener H, Usadel KH. Susceptibility and
resistance alleles of human leukocyte antigen (HLA) DQA1
and HLA DQB1 are shared in endocrine autoimmune disease.
J Clin Endocrinol Metab 1995; 80: 2112-2117

Sakai K, Shirasawa S, Ishikawa N, Ito K, Tamai H, Kuma K,
Akamizu T, Tanimura M, Furugaki K, Yamamoto K, Sasazuki
T. Identification of susceptibility loci for autoimmune thyroid
disease to 5q31-q33 and Hashimoto's thyroiditis to 8q23-q24
by multipoint affected sib-pair linkage analysis in Japanese.
Hum Mol Genet 2001; 10: 1379-1386

Jenkins D, Penny MA, Fletcher JA, Jacobs KH, Mijovic CH,

www.wjgnet.com



1722 ISSN 1007-9327  CN 14-1219/R

World ] Gastroenterol

March 21, 2007 Volume 13 Number 11

47

48

49

50

51

52

Franklyn JA, Sheppard MC. HLA class II gene polymorphism
contributes little to Hashimoto's thyroiditis. Clin Endocrinol
(Oxf) 1992; 37: 141-145

Counsell CE, Taha A, Ruddell WS. Coeliac disease and
autoimmune thyroid disease. Gut 1994; 35: 844-846

Farid NR, Sampson L, Moens H, Barnard JM. The association
of goitrous autoimmune thyroiditis with HLA-DR5. Tissue
Antigens 1981; 17: 265-268

Valentino R, Savastano S, Maglio M, Paparo F, Ferrara F,
Dorato M, Lombardi G, Troncone R. Markers of potential
coeliac disease in patients with Hashimoto's thyroiditis. Eur |
Endocrinol 2002; 146: 479-483

Collin P. Should adults be screened for celiac disease? What
are the benefits and harms of screening? Gastroenterology 2005;
128: S104-5108

Lindh E, Ljunghall S, Larsson K, Lavé B. Screening for
antibodies against gliadin in patients with osteoporosis. |
Intern Med 1992; 231: 403-406

Gonzalez D, Sugai E, Gomez JC, Oliveri MB, Gomez Acotto

www.wjgnet.com

53

54

55

56

C, Vega E, Bagur A, Mazure R, Maurifo E, Bai JC, Mautalen C.
Is it necessary to screen for celiac disease in postmenopausal
osteoporotic women? Calcif Tissue Int 2002; 71: 141-144
Sanders DS, Carter MJ, Hurlstone DP, Pearce A, Ward AM,
McAlindon ME, Lobo A]J. Association of adult coeliac disease
with irritable bowel syndrome: a case-control study in patients
fulfilling ROME 1I criteria referred to secondary care. Lancet
2001; 358: 1504-1508

Kaukinen K, Partanen J, Mdki M, Collin P. HLA-DQ typing
in the diagnosis of celiac disease. Am | Gastroenterol 2002; 97:
695-699

Volta U, De Franceschi L, Molinaro N, Tetta C, Bianchi FB.
Organ-specific autoantibodies in coeliac disease: do they
represent an epiphenomenon or the expression of associated
autoimmune disorders? Ital | Gastroenterol Hepatol 1997; 29:
18-21

Tomer Y. Anti-thyroglobulin autoantibodies in autoimmune
thyroid diseases: cross-reactive or pathogenic? Clin Immunol
Immunopathol 1997; 82: 3-11

S- Editor LiuY L-Editor MaJY E-Editor LiuY



