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Abstract. Objective: The clinical diagnosis of autoimmune thyroid diseases (AITD) is usually confirmed by
detection of various antibodies in the patient’s blood or by histopathological evaluation. In this study, we
evaluated the prevalence of serum antibodies in histopathologically proven AITD and assessed the correlation
between antibodies and thyroid dysfunction. Methods: 100 consecutive patients with a histological diagnosis
of AITD were included in the study and underwent detailed clinical examination and testing for thyroid func-
tion, thyroid antibodies, thyroid ultrasound scan, and thyroid gland fine-needle aspiration cytology. Results:
Thyroid peroxidase antibodies (TPO Ab) tested positive in 89% of patients and negative in 11%. Antithyro-
globulin antibody (ATG Ab) estimation was positive in 64 % of patients and negative in 36%. By thyroid
function testing and serum antibody evaluation, of the 89 TPO-positive patients, 60.7% were hypothyroid,
6.7% hyperthyroid, and 32.6% euthyroid. Among euthyroid patients, 90% were TPO-Ab negative. In 64 ATG
Ab-positive patients, 53.1% patients were hypothyroid, 4.7% hyperthyroid, and 42.2% euthyroid. But in the
36 ATG Ab-negative patients, 58.3% were hypothyroid. At the time of the first clinic visit, 55% of patients
were hypothyroid, 6% hyperthyroid, and 39% euthyroid. Conclusion: In our study, TPO Ab was more sensi-
tive than ATG Ab in predicting hypothyroidism. Similarly, TPO Ab was more sensitive than ATG Ab in auto-
immune thyroiditis (98.1% vs 61.8%, p value < 0.005). Hypothyroidism was the most frequent thyroid dys-
function in patients with positive TPO and ATG antibodies . The absence of TPO usually is associated with
no thyroid dysfunction, but the same cannot be said of ATG.
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Introduction nal centres. In addition, if large thyroid cells have an

acidophilic staining character called “Hurthle” or

Autoimmunity of the thyroid gland results in a
spectrum of thyroid diseases in patients. The patients
commonly present in outpatient endocrine clinics with
goiter or thyroid dysfunction. Etiologically, patients
with autoimmune thyroiditis, including Hashimoto’s
thyroiditis (chronic autoimmune thyroiditis) which
has specific histopathological findings, are usually
hypothyroid. Less commonly, patients are hyperthy-
roid.!"!

Autoimmune thyroiditis shows lymphocytic infil-
tration with large lymphoid follicles that have germi-

“Askanazy” cells, the diagnosis is Hashimoto’s thy-
roiditis. In this study, all patients with histological
findings of autoimmune thyroiditis, with or without
histopathological findings of Hashimoto’s, are in-
cluded under the title autoimmune thyroid disease.
The clinical diagnosis of autoimmune thyroid dis-
ease is usually confirmed by the detection of various
antibodies in the patient’s blood sample. Three types
of antibodies are most commonly assayed: anti-
thyroglobulin, thyroid peroxidase (previously termed
antimicrosomal), and TSH receptor antibodies. TSH
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receptor antibodies are either stimulating or blocking
antibodies; respectfully, these are related to Grave’s
disease and myxoedema. We do not included in the
present study, although their presence is classified as
autoimmune thyroid disease. In autoimmune thyroid-
itis, high circulating blood titres of antithyroglobulin
antibodies and antithyroperoxidase antibodies are u-
sually present.

Table I. Classification of autoimmune thyroid
disease.

Etiology Clinical Presentation
Hashimoto’s Goitre, hypothyroidism
thyroiditis (rarely hyperthyroidism)

Painless thyroiditis
(silent/post partum)

Small goiter, transient
hyper- or hypothyroidism

Atrophic/primary
thyroiditis

Hypothyroidism/
thyroid atrophy

Grave’s disease Hyperthyroidism /goitre

The clinically pertinent classification of auto-
immune thyroid disease, listed in Table 1, includes
Hashimoto’s thyroiditis and its variants, autoimmune
atrophic thyroiditis (myxoedema) and Grave’s dis-
ease.”) Prevalence data from the American Thyroid
Association state regional variations, but the gen-
erally accepted range of women worldwide devel-
oping autoimmune thyroiditis at some point in their
lives is 5% to 7%. This percentage makes autoim-
mune thyroid disease a relatively common disorder."!

Routine thyroid antibody estimation in patients
with thyroid enlargement has revealed an increased
prevalence of autoimmune thyroiditis in Kerala.!' In
recent years, the hypothesis has gained ground that
entities like puberty goitre in adolescents and multi-
nodular goitre in adults are due to autoimmune thy-
roiditis. However, these conditions were not pre-
viously diagnosed because tests for antibody estima-
tion were not available."!

To test this hypothesis, this study has two aims:
(1) to find the regional prevalence of thyroid peroxi-
dase and anti-thyroglobulin antibodies, and (2) to de-
termine the relation of the antibody prevalence to thy-
roid dysfunction in patients with histological diagno-
ses of autoimmune thyroiditis and Hashimoto’s thy-
roiditis.

Patients and Methods

Included in this study were 100 consecutive pa-
tients who attended the outpatient clinic and had a
histological diagnosis of autoimmune thyroiditis or

Hashimoto’s thyroiditis with either symptoms of thy-
roid dysfunction and/or thyroid swelling. Besides a
detailed clinical examination, each patient underwent
the following investigations: blood tests for thyroid
function (T;, T,, TSH), thyroid peroxidase antibod-
ies, and antithyroglobulin antibodies. Each patient al-
so had both a thyroid ultrasound scan and a fine-
needle aspiration cytology of the thyroid gland. Thy-
roid function tests and antibodies were estimated by
the chemiluminiscent method."™

Each patient’s thyroid functional status (eu-
thyroidism, hypothyroidism, or hyperthyroidism) was
defined by TSH, free T,, and free T, levels. Follow-
ing are the values of the reference ranges for thyroid
function and antibody tests in our laboratory: T, (1.0-
to-2.8 nmol/L); T, (62-to-148 nmol/L); TSH (0.4-to-
5.0 ulU/ml); antimicrosomal antibodies (< 9.0 IU/ml);
and antithyroglobulin antibodies (< 60 [U/ml).

Table ll. Age distribution of patients.

Age* Male Female Total %
<21 1 3 4 4
21-30 4 23 27 27
31-40 2 31 33 33
41-50 2 23 25 25
51-60 0 9 9 9
> 60 0 2 2 2

*Agein years (Agerange: 15-t0-62 years)

Results

Of 100 patients studied, 91 were females and 9
were males. As stated previously, for analysis of data,
both Hashimoto’s thyroiditis and autoimmune thy-
roiditis were classified as autoimmune thyroid disease.
Fifty-nine patients (59%) were classified as having
Hashimoto’s, and 41 patients (41%) were classified as
having autoimmune thyroiditis.

The age of the studied patients ranged from 15 to 62
years. Four were less than 21 years of age and most
were females. Patients aged less than 45 years made up
68% of'the group (Table I1). Many of the patients had
long standing histories of thyroid dysfunction or goiter
before presenting to us. Because of this, the exact ages
at onset of thyroid disease was difficult to assess.

Antibody positivity and thyroid function. Thy-
roid peroxidase antibodies were estimated in all pa-
tients; 89 patients (89 %) tested positiveand 11 (11%)
tested negative. Antithyroglobulin antibody estimation
was also done in all patients; 64 patients (64 %) tested
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positive and 36 patients (36 %) tested negative (Table
1)

Table lll. Assay results of antibody levels.

Antibody Positive Negative p value*®
ATG** 64 36

< 0.005
TPO*** 89 11

*pvalue <0.005 was considered significant.
** Antithyroglobulin Ab. *** Thyroid peroxidase Ab.

Of the 89 patients who were positive for thyroid
peroxidase, 54 (60.7 %) were hypothyroid; 6 (6.7 %)
were hyperthyroid. and 29 (32.6%) were euthyroid.
However, all patients who were negative for thyroid
peroxidase antibodies (100%) were euthyroid. This en-
hances the predictive value of positivity for thyroid per-
oxidase antibodies and thyroid dysfunction.

Of 64 patients who were positive for antithyro-
globulin antibodies, 34 (53.1%) were hypothyroid; 3
(4.7%) were hyperthyroid, and 27 (42.2%) were eu-
thyroid. Also, of the 36 patients who were negative for
antithyroglobulin antibodies, 21 (58.3%) were hypo-

thyroid, and 3 (0.08%) were hyperthyroidism. At the
time of the first visit to our clinic, 55% of patients were
hypothyroid, 6% were hyperthyroid, 39% were eu-
thyroid. In predicting hypothyroidism (Table V), thy-
roid peroxidase antibodies were much more sensitive
than antithyroglobulin antibodies (98.1% vs 61.8%).

Ultrasound findings. Ultrasound testing show
that 54 patients had multinodular goiter, 16 had diffuse
goiter, 2 had cystic thyroid nodules, 3 had solitary nod-
ules, and 25 had features of thyroiditis (i.e., diffuse or
focal coarse echo texture in the thyroid gland and in-
creased vascularity—generalized or focal thyroiditis).
Of the 3 patients whose autoimmune thyroid disease
included solitary nodules, 2 had histological evidence
of papillary carcinoma (Table V).

Discussion

Historically, the first thyroid autoantibody discov-
ered was antithyroglobulin antibody. That was in 1956.
Antibodies to other antigens present in the cytoplasm of
thyroid follicular cells (first termed “antimicrosomal
antibodies”) were detected in 1976. These “cytoplas-
mic” antigens were later found to be the enzyme thy-

Table IV. Correlation between antibody levels and thyroid status.

Number of Number and % of Number and % of Number and % of
Antibody Status patients hypothyroid patients  hyperthyroid patients  euthyroid patients
assay
Positive 64 34 (53.1%) 3 (4.7%) 27(42.2%)
ATG*
Negative 36 21 (58.3%) 3 (8.3 %) 12 (33.3%)
Positive 89 54 (60.7%) 6 (6.7%) 29 (32.6%)
TPO**
Negative 11 1 (9.09%) 0 10 (90.9%)

* Antithyroglobulin Ab. ** Thyroid peroxidase Ab.

roid peroxidase; hence today, these antibodies are
more often called “thyroid peroxidase antibodies.”
Thyroid peroxidase antibodies appeared to be much
more prevalent than antithyroglobulin antibodies.!*”!

The prevalence of autoimmune thyroiditis is in-
creasing. We observed that about 70% of patients
who present to outpatient clinics in our geographical
region with thyroid problems have autoimmune thy-
roiditis. The prevalence of positive thyroid antibodies
was 29% in pregnant patients in a region similar to
ours.™

Hypothyroidism is the characteristic functional
abnormality in autoimmune thyroid diseases. How-

ever, inflammation of the thyroid gland early in the
disease may cause thyroid follicular destruction with
thyroid hormonal release from the follicles. This re-
sults in transient hyperthyroidism.

These antibodies can even lyse the thyroid cells.
B cells present the thyroid antigen to T cells. T cells
secrete cytokines that activate a variety of other im-
mune cells, and has a role in antibody production
(Th2 cells) and apoptotic destruction of thyroid cells
by activating cytotoxic T cells (Thl cells).

Genetic and environmental factors such as toxins,
bacterial and viral infections or iodine excess, appear
to interact, leading to the appearance of auto antigens



4 Shinto, A.S., et al.: Correlating antithyroid antibodies and thyroid status. Thyroid Science 5(9):1-5, 2010

and accumulation of antigen-presenting cells in the
thyroid. Consequently, due to loss of immune toler-
ance, auto-reactive immune cells (T lymphocytes) ac-
tivated by antigen-presenting cells invade the thyroid
gland, interacting with the thyroid cells, and the apo-
ptotic pathways are activated by certain cytokines
produced locally by the T lymphocytes. It is likely
that the regulation of apoptosis during this interaction
between the invading lymphocytes and the defending
thyroid cells, may play an important role in the clin-
ical expression of autoimmune thyroid diseases.

Table V. Ultrasound scan findings.

logically proven autoimmune thyroiditis, no autoan-
tibodies were detected in the blood; this suggests that
autoimmune thyroiditis cannot be completely exclud-
ed in patients with no antibodies.

Positive antibodies were detected in the neonates
of 4 patients who were positive for both thyroper-
oxidase and antithyrogobulin antibodies. Hence it ap-
pears prudent to test the offspring of women who are
positive for both type of antithyroid antibodies, to
diagnose any thyroid affliction in the neonates early.
Since we have not done neonatal antibody screening
routinely in all the patients postpartum, no conclusion
could be drawn from this finding.

SUMMARY

Multinodular goitre 54
Cystic nodules 2
Thyroiditis features 25
Solitary thyroid nodule 3
Diffuse Goitre 16
Total 100

Of the patients in this study, 91% were female,
and 84% of these were in the reproductive age group.
Since thyroid dysfunction can lead to antenatal and
neonatal complications, the diagnosis and correction
of any thyroid disorder is very important in pregnant
patients. Thyroid autoimmunity is a risk factor for
pregnancy loss.”! Some authors have reported that
pregnant euthyroid females who are positive for thy-
roid peroxidase (antimicrosomal) antibodies and who
undergo thyroid hormone therapy may improve their
miscarriage rate by 75% and their premature de-
liveries rate by 69%.""" A higher prevalence of thy-
roid antibodies also increases the risk of postpartum
thyroiditis.""

Ultrasound scans revealed that a majority of our
patients (54%) had thyroid gland multinodularity,
and 16% were had diffuse goiters. Another 2% had
papillary thyroid carcinoma.

In the latter 2% of patients, fine-needle aspiration
cytology of thyroid gland from multiple sites was a
must in view of the association of papillary carcino-
ma with autoimmune thyroid diseases. Here a per-
technetate thyroid scan can be used to assess func-
tionality of the thyroid nodules before fine-needle as-
piration cytology is considered. This procedure may
identify the dominant and cold nodules which should
not be missed.

Sixteen percent of the patients had no thyroid
swelling but showed evidence of thyroiditis during
ultrasound thyroid scans. In six patients with histo-

Autoimmune thyroiditis is definitely not a rare
disease, but it is under diagnosed. Each patients who
has a swollen thyroid gland should be subjected to
thyroid function tests and antibody estimation fol-
lowed by fine-needle aspiration cytology. If all these
tests favor of a diagnosis of autoimmune thyroiditis,
surgery is not urgent unless the patient has symptoms
of pressure, rapid thyroid gland enlargement, or sus-
picion of malignancy.

Hypothyroidism was the most frequent thyroid
dysfunction in patients who were positive for thyroid
peroxidase (60%) and antithyroglobulin antibodies
(53.1%). It should be noted that only one subject who
was negative for thyroid peroxidase was hypothyroid.
However, 58.3% of patients who were negative for
antithyroglobulin antibodies were hypothyroid. This
shows that thyroid peroxidase antibodies are more
sensitive than antithyroglobulin antibodies in predict-
ing hypothyroidism.

Similarly, thyroid peroxidase antibodies were
more sensitive than antithyroglobulin antibodies in
autoimmune thyroiditis (98.1% vs 61.8%, p <0.005).
It is well recognized that autoimmune thyroid disease
correlates with excess iodine intake; hence, the in-
creased prevalence of thyroiditis may be related to
the intake of iodine-rich salt by the majority of the
sea-fish consuming population of Kerala (a southern
coastal state in India where the study was conduct-
ed). However, the definite correlation of excess iodine
intake and thyroiditis warrants study of the plasma
and urinary iodide levels and thyroid iodine uptake
levels in this population.
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