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ABSTRACT:

OBJECTIVES:

To assess free thyroxine (fT4), thyroid stimulating hormone (TSH), and anti thyroid peroxidase
antibodies (anti TPO abs) in adult Celiac disease patients and non-celiac controls and to find out any
statistically significant difference in their corresponding means between the two groups.

METHODOLOGY:

The study design was analytical cross sectional. Sixty adult patients of celiac disease (CD) and 30
apparently healthy non-celiac adults were included in the study. CD patients had earlier been
diagnosed by elevated levels of serological evidence of elevated (greater than 15X ULN) anti tissue
transglutaminase (TTG) (IgA class) antibodies. CD was ruled out in the control group by normal levels
of the antibodies. TSH, fT4 and anti TPO abs were obtained from all individuals of CD patient and
control groups.

RESULTS:

Mean age of Celiac disease in patients was 23.85+5.43 years. Mean age of individuals in the control
group was 24.26+5.55 years. Statistically significant difference in mean TSH and anti-TPO abs levels
between the CD patient group and control group (p values of 0.03 and 0.038, respectively) was present.
No statistically significant difference was seen between mean fT4 of patients and control group
(p=0.74). Subclinical and overt hypothyroidism was present in 10% and 5% of CD patients, while anti
TPO abs was positive in 16.6% of CD patients.

CONCLUSION:

There is a considerably high prevalence of subclinical and overt hypothyroidism as well as serological
evidence of thyroid dysfunction in adult patients of CD.
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and microscopic changes in the small bowel
mucosa along with a wide range of

extraintestinal manifestations®. It is shown to
be related to human leukocyte antigen (HLA)
genotypes (DQ2 and DQ8)**. The prevalence
of CD had been reported as about 1% in the
general population in Europe5’6. There is
sufficient evidence of a strong association
between CD and several immune mediated
diseases such as type-1 diabetes mellitus,
autoimmune thyroid disease, Sjogren’s
syndrome, Down, Addison, Turner and
syndromes, primary biliary cirrhosis,
autoimmune adrenal failure and inflammatory
bowel diseases’®. Among these, autoimmune
thyroid disease is a common autoimmune
disorder whose prevalence is 10-12% in the
general population worldwide®. The
association of celiac disease with autoimmune
thyroid disease was first described around
three decades agom.

The exact pathogenesis of co-existence of
autoimmune thyroid disease and CD is not
known"', though epidemiological studies point
towards a common genetic background for
these autoimmune T-cell mediated
diseases'*"®. Numerous studies have shown
a higher prevalence of thyroid disease (TD) in
individuals with CD as compared to the
general population14’15. In a study, TD was
three times higher in untreated adults with
celiac disease, while it's prevalence in
children with CD was 26.2%'°. Similarly, a
study reported its prevalence to be 10.8%"’,
and children with celiac disease had a higher
prevalence of thyroid disease'®. Meloni et
al," showed a strong association of TD with
CD in Sardinian children, where its prevalence
was 10.5%. In an Irish study the prevalence of
TD in adults with CD was 7%2°. Toumi et aI,21
while evaluating the frequency of anti-thyroid
antibodies in a Tunisian study, reported the
frequency of TD in CD patients to be 8.3%. In
another study the prevalence of CD in
patients with TD was reported to be 2%2. 1t
has also been shown that the prevalence of
TD in patients with CD has increased,
therefore suggesting that CD patients should

be screened for TD'™. A study found
statistically significant differences between
Thyroid Stimulating Hormone (TSH) levels
and Anti Thyroid Peroxidase antibody level
(Anti TPO) between paediatric patients of CD
and controls'®. If left untreated, TD can result
in marked increase in morbidity in cD".
Taking into consideration the previously
established associations between TD and CD,
and the significance of TD treatment in CD
patients, and the fact that, to the best of our
knowledge, no studies have been carried out
in Pakistan on screening the prevalence of TD
in adult CD patients, this study was aimed to
assess free thyroxine (fT4), TSH, and TPO
antibody in adult CD patients and non-celiac
controls to find out whether there is any
statistically significant difference in their
corresponding means between the two
groups.

METHODOLOGY:

This was an analytical cross-sectional study.
Sixty patients of CD and 30 non-celiac healthy
controls were included in the study. The study
was performed at the Department of
Medicine, Naseer Teaching Hospital,
Peshawar. The CD group was selected from
the Department of Medicine at Naseer
Teaching Hospital, Peshawar, and from the
Centre of Gastroenterology and Hepatology,
Peshawar. Control group was selected from
healthy staff members and apparently healthy
attendants of hospitalized patients. The
inclusion criteria of both CD and control
groups were age>16 years and either sex,
whereas additional inclusion criterion for CD
group was elevated levels (>15X ULN) of
serum anti tissue transglutaminase (IgA class)
antibodies. A further inclusion criterion in the
control group was normal levels of serum anti
tissue transglutaminase (IgA class)
antibodies. Thyroid function test including free
thyroxine (fT4) and thyroid stimulating
hormone (TSH) were performed in both cases
and control groups utilizing Vitros ECIQ
immunodiagnostic system; to measure TSH,
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TSH kit by Ortho-Clinical Diagnostics was
utilized (Reference range: 0.4-4.2 mlU/L) and
for fT4 measurement, kit by Ortho-Clinical
Diagnostics was utilized (Reference range:
10-30 pmol/L). Anti TPO were also measured
by manual ELISA technique to measure anti-
TPO, Anti-TPO Elisa kit by Eskulisa was used
(Levels >60 IU/mL were taken as positive).
The data was analysed by using standard
SPSS software version 23. MeantSD was
calculated for quantitative variables like age,
TSH, fT4 and anti TPO. Percentages and
frequency were calculated for qualitative
variables. Analysis was done by t-test to
determine group mean differences. A value
for p-value <0.05 was considered statistically
significant.

RESULTS:

A total of 60 CD patients and 30 non-CD
healthy controls were included in the study.
Among patients, 39 (65%) were female and
21 (35%) were male, while 15 (50%) were
male and 15 (50%) were females in the
control group. Mean age of celiac disease in
patients was 23.85+5.43 years. Mean age of
individuals in the control group was
24.2615.55 years. Family history of thyroid
dysfunction and CD was present in 3 (5%)
and 1 (3.3%) in the patient group,
respectively. Five (8.33%) CD patients were
known to have type-1 diabetes mellitus and
were compliant with insulin therapy.

Mean TSH levels were 3.32+2.5 mU/L in the
CD patient group and 2.29+0.74 mU/L in the
control group. There was a statistically
significant difference between mean TSH
levels (p=0.03) of CD patients and that of
controls. Nine (15%) CD patients had
elevated TSH levels, with 6 (10%) CD patients
having subclinical hypothyroidism (normal fT4
levels) and 3 (5%) having overt
hypothyroidism (low fT4 levels). All the
individuals in the control group had normal
TSH levels. There was no statistically
significant difference between the mean fT4
levels of the two groups (p=0.76). Ten

(16.6%) of CD patients had positive anti TPO
abs while they were positive in only 1
individual of the control group. The difference
between the mean TPO values of the two
groups was statistically significant (p=0.038).
The TSH, fT4 and anti TPO levels of CD
patient group and control groups are shown in
Table 1.

Table 1: Mean and SD of TSH, fT4 and Anti TPO Abs
of CD Patients and Control Groups

Parameter CcD Controls P-Value
Patients

TSH 3.324#2.5 2.29+0.74 0.03

mU/L mU/L

T4 17.82+3.8 | 19.04+£2.35 0.74
1 pmol/L pmol/L

Anti TPO 22.21+21. | 13.54£10.02 0.038
37 1U/ml U/ml

DISCUSSION:

Various previous studies had reported an
association between CD and other
autoimmune diseases, especially thyroidal
diseases® " '#1" % This study attempted to
analyse differences of thyroid function tests
(TSH and fT4) and anti TPO abs between the
adult CD patients and healthy controls. The
results revealed that the difference of TSH
and anti TPO abs was statistically significant
between the two groups. However, there was
no statistically significant difference of T4
levels between the groups. In this study,
thyroid disease was diagnosed in 9 (15%) of
CD patients and none in the control group. Six
(10%) CD patients had subclinical
hypothyroidism, whereas overt
hypothyroidism was present in 3 (5%) CD
patients. A study conducted on adult celiac
patients for thyroid dysfunction, reported
similar results®. They showed that all CD
patients remained euthyroid, only 8.6%
showed mild elevation in serum TSH levels.
Similarly another study conducted on patients
showed 10.1% subclinical and 3.8% overt
hypothyroidism in their study population24. A
researcher recruited 241 CD patients and
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reported 12.03% subclinical and 0.8% overt
hypothyroidism25. In a study hypothyroidism
was diagnosed in 12.9% of CD patients22. A
researcher investigated the risk of thyroid
disease in the Swedish population with CD
and established that CD was associated with
hypothyroidism (hazard ratio=4.4)25. Similarly,
a study found an increased prevalence of
thyroid dysfunction (hypothyroidism 19.2%
and hypothyroidism 21.2%) in CD patientsze.
In the study the prevalence of hypothyroidism
in patients with CD was significantly increased
compared to that in the control group25. The
association between CD and TD can be
explained by the presence of shared genetic
factors and may justify the increased
prevalence of autoimmune diseases seen in
CD*. Human HLAs (DQ2 and DQ8) have
been shown to be common in thyroid disease
and CD, and patients who have overlapping
disease are mostly HLA DQ2 positive®. The
difference in percentage of subclinical and
overt hypothyroidism in our study and some of
the above cited studies could be explained by
differences in the ethnic background and age
of the CD patients.

This study showed anti TPO antibodies to be
positive in 10 (16.6%) CD patients and in only
one control. In the study by anti TPO abs
were positive in 16.4% of the paediatric
patients of CD?%. Our results regarding anti
TPO abs positivity in CD patients are quite
consistent with the results of the cited studies.
This study also showed that anti TPO
positivity was correlated with thyroid
dysfunction in CD patients; TSH was elevated
in 9 (15%) CD patients whereas anti TPO abs
were positive in 10 (16.6%) CD patients.

CONCLUSION:

The results of this study show a high
prevalence (10%) of subclinical
hypothyroidism (normal fT4, raised serum
TSH levels) and notable prevalence (5%) of
overt hypothyroidism (low fT4, low TSH) in
adult patients with CD. The prevalence of anti
TPO abs positivity was also high (16.6%) in

adult CD patients. Overall, there was a
statistically significant difference between
mean TSH and anti TPO abs levels in CD and
control groups. As supported by the results of
this study and previous other studies, it is
recommended to perform thyroid function
tests in all patients of celiac disease, and
those with subclinical hypothyroidism should
be followed as per the published guidelines.
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