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ABSTRACT

Background: Several investigations are commonly used in the clinical
practice to investigate a patient with hyperthyroidism, including
measurement of thyroid autoantibodies (TPO-Ab, TG-Ab, ANA, and dsDNA
antibodies).

Methods: Fifty-two hyperthyroidism patients (Graves' disease and Toxic
multinodular goiter) and 21 normal healthy volunteers were included in this
study. Thyroid antibodies were measured before and after one and four
months of radioactive iodine (RAI-131). Treatment success and recovery of
patients administer either 10mCi or 20mCi of RAI-131 was analyzed
according to clinical data.

Results: A significantly increase in serum levels of TPO-Ab, TG-Ab, ANA
antibodies were detected in hyperthyroidism patients before treatment with
RAI-131, while a normal levels of dsDSA antibodies was noticed in those
patients compared with normal health controls. Serum levels of TPO-Ab, TG-
Ab, and ANA antibodies were increased after one month of treatment with
RAI-131 (either dose 10 or 20mCi). After four months of radiotherapy, levels
of TPO-Ab and TG-Ab antibodies were still increased except a decrease in
their levels in GD patient administered the dose 20mCi, while the levels of
ANA antibodies were decreased significantly in hyperthyroidism patients
treated with RAI-131 except an increase in TMNG patients administered dose
20mCi. On the other hand, serum levels of double-stranded DNA (dsDSA)
antibodies were increased significantly in GD patients administered either
dose 10 or 20mCi of radioiodine, and TMNG patients administered dose
20mCi.

Conclusion: Successful RAI-131 therapy for hyperthyroidism with 10-20mCi
dose can be achieved with decline in thyroid antibodies, ANA and dsDSA.

INTRODUCTION

Thyrotoxicosis is a clinical state resulting from
inappropriately high thyroid hormone levels (1).
Endogenous hyperthyroidism is most commonly due to
GD or nodular thyroid disease. GD is an autoimmune
disorder in which thyrotropin receptor antibodies (TRAb)
stimulate the TSH receptor, increasing thyroid hormone
production and release. The development of nodular
thyroid disease includes growth of established nodules,
new nodule formation, and development of autonomy
over time (2). Although toxic nodular goiter is less
common than GD, its prevalence increases with age and
in the presence of dietary iodine deficiency. Therefore,
toxic nodular goiter may actually be more common than
GD in older patients, especially in regions of iodine
deficiency (3,4). Hyperthyroidism is a common problem
in pediatric endocrine practices, and it responds well to
anti-thyroid medication, it affects 0.5-2% of the
population (5). Thyroid nodules, whether benign or
malignant often have no symptoms (6).

Histologically, there is lymphocytic infiltration in the
thyroid tissue and autoreactive response is directed
against thyroid autoantigens; as well as production of
specific autoantibodies, which can be directed against
thyroid peroxidase antibodies (TPO-Ab), thyroglobulin,
and/or thyroid stimulating hormone receptor (7). The
TPO antibody is more sensitive marker for autoimmune
thyroid dysfunction than Tg (thyroglobulin) antibody
(8). It was suggested that the TPO antibody titers are
associated with the extent of lymphocytic infiltration of
thyroid tissue (9). Autoimmune thyroid diseases are
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usually accompanied by the presence of thyroid
peroxidase antibody (TPO), thyroglobulin antibody (Tg),
and thyroid stimulating hormone receptor (TSHR)
antibodies (10), In addition to anti-nuclear antibodies
and double strand antibodies which attack thyroid gland
and destruct tissues. Antinuclear antibodies (ANA) are
recognized as valuable diagnostic marker in evaluating
systemic autoimmune diseases (e.g., systemic lupus
erythematosus and mixed connective tissue disorder)
(11). Double strand DNA antibodies have different
subclasses, including IgA, IgE, IgG, and IgM. Double strand
DNA antibody originated from Nuclear antigens, such as
dsDNA, which are not accessible to the immune system
because they are restricted to the nucleus and
mitochondria and are quickly degraded by DNases in the
cytoplasm and endosomes (12, 13,14).

Hypothyroidism radiotherapy may be influenced by many
factors, such as RAI-131 dosage, age, gender, size of the
thyroid gland, initial FT4, FT3, TSH levels, radioactive
iodine uptake, duration of disease, administration of
antithyroid drugs and the presence of thyroid antibodies
(15). The damage of thyroid gland RAI-131 therapy leads
to an immunological response that may be
disadvantageous or beneficial (16). In this study, the
dynamic changes of serum thyroid peroxidase antibody
(TPO-Ab), Thyroglobulin antibody (TG-Ab), Double
strand DNA ab (dsDSA), anti-Nuclear antibody (ANA) in
Graves' disease (GD) and TMNG patients were analyzed
before and after radioactive iodine threapy to investigate
if autoantibodies play a pivotal role in the occurrence of
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early hypothyroidism and after RAI-131 treatment of
hyperthyroidism patients.

MATERIALS AND METHODS

A total of 52 hyperthyroidism patients and 21 normal
healthy controls were enrolled in this study. Blood
samples were collected from patients diagnosed as
hyperthyroidism (Graves and Toxic multinodular goiter)
attends Baghdad center for radiotherapy/Nuclear
Medicine Hospital in Baghdad Governorate during the
period from January/2018 to September/2019.
Hyperthyroidism patients were diagnosed by clinical
examination of nuclear thyroid scan and or thyroid
ultrasound in hospital radiation unit in addition to
biochemical tests before treatment to identify the
etiology of hyperthyroidism, size of thyroid gland and
radiation dose for each patient. Patients administered
RAI-131 (10 or 20 mCi) were followed up after treatment
for one and four months to evaluate the effect of
radiotherapy on the levels of autoantibodies. Ethical
approval for this study was obtained from the Ministry of
health, the directorate of health in Al-Resafa
sector/Baghdad Governorate.

Serum assay

Blood samples were collected from patients before
radioiodine therapy and after 1 and 4 months of
treatment. Serum circulating TSH, TPO-Ab, TG-Ab, ANA
and dsDNA were measured by ELISA analyzer using

special auxiliary reagents (17; 18; 19; 20 and 21
respectively). Serum TR-Ab was measured by radiation
receptor method using assay kit (Calbiotech, USA). The
recovery rate was determined according to serum
concentrations of TSH after radioiodine therapy.
Statistical analysis

Statistical analysis was performed with SPSS software
version 19.0. Data was presented as means #* standard
deviation. One-way ANOVA was used to detect
multivariate significance (P < 0.01, P < 0.05). t test was
used to compare significant differences between groups.

RESULTS AND DISCUSSION

Effect of RAI-131 on Thyroid peroxidase antibodies
Thyroid peroxidase antibodies (TPO-Ab) were used as a
prognostic indicator biomarker for detection of thyroid
dysfunction. Results indicated in figure 1 showed that
serum levels of TPO was significantly increased (P<0.01)
in GD and TMNG patients compared with healthy controls,
with higher levels in GD patients than TMNG patients
(P<0.01). The significant increase may be due to
autoimmune response to production of high levels of
thyroid autoantibodies (17). TPO-Ab is an important
thyroid autoantibody which is commonly found in
patients with thyroid diseases, and it correlate with the
severity of lymphocytic infiltration and could induce
antibody-dependent cell-mediated cytotoxicity (18).
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Figure 1: Serum levels of Thyroid peroxidase antibodies in hyperthyroidism patients. Different letters on columns indicates
a significant difference (P<0.01).

On the other hand, Results indicated in table 1 showed
that serum levels of TPO-Ab were significantly increased
(P<0.01) in GD patients after one and four months of RAI-
131 treatment with with dose10mCi, while it showed that
there are no significant differences in TPO-Ab levels of GD
patients after one month of treatment with dose 20mCi,

then the levels were significantly decreased (P<0.01)
after four months of treatment. These results may be
explained by the fact that TPO-Ab is a good marker for
individuals with autoimmune hypothyroidism after
radiotherapy who have high levels of TSH or less than
normal T3 or T4.

Table 1: Serum levels of Thyroid peroxidase antibodies (TPO-Ab) in hyperthyroidism patients before and after treatment

with RAI-131
Thyroid peroxidase antibodies (IU/ml) +SD
Disease RAI dose
(mCi)
Before After Month 1 After Month 4
GD 10 0.5002+0.12 0.817°+0.12 0.921¢+0.22
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20 0.4962 + 0.16 0.596" + 0.37 0.417°+0.39
10 0.4192+0.16 0.514*+0.12 0.577°+0.03
TMNG
20 0.2032+ 0.04 0.311° +0.04 0.395" +0.38

Different letters in rows indicates a significant difference (P<0.01), SD: Standard deviation

Furthermore, a significant decrease (P<0.01) in TPO-Ab
levels was observed after one month of treatment with
RAI-131 in patients developing hypothyroidism or
euthyroidism but not in those remaining hyperthyroid.
Because both the TSH receptor and thyroid peroxidase
are membrane proteins, the post radioiodine increases
serum levels of the correspondent autoantibodies that
may be regarded as a marker for thyroid cell damage.
Conceivably, this phenomenon is related to the degree of
thyroid damage after RAI-131 treatment, to the
subsequent reduction in thyroid volume, and the
development of hypothyroidism (19). These findings
suggest that positive TPO-Ab titers and the presence of
smaller goiters may increase the risk for the development
of hypothyroidism (22)

A high level of TPO-Ab was positively associated with the
risk of thyroid nodules. Results indicated in table 1
showed that there are a significant difference in TPO-Ab
levels after one month of treatment in TMNG patients
treated with RAI-131 (10 and 20mCi), as the TPO-Ab was
significantly increased (P<0.01) after one month of
treatment. While these levels were non significantly
increased (P<0.01) after four months of treatment of
TMNG patients with high and low dose (10 and 20mCi) as
the levels of TPO-Ab in serum samples of those patients

after four months was not statically different than their
levels after one month of treatment as shown in table 1.
These findings are similar to the results obtained by (20)
who mentioned that 5% of toxic goiter (adenoma or
multinodular goiter) developed thyroid peroxidase
antibodies after one and three months of radioiodine
therapy and the percentage was increased up to 22% in
GD patients. Positivity for TPO-Ab antibodies was a risk
factor for developing hypothyroidism after radioactive
iodine treatment (24).

Effect of RAI-131 on Thyroglobulin antibodies
Thyroglobulin (TG) is antigen largely recognized in the
sera of patients with autoimmune thyroid disorders (23).
Results indicated in figure 2 showed that serum levels of
TG-Ab in GD patients were significantly higher (P<0.01)
than their levels in TMNG patients and healthy controls.
However, in regard to TMNG patients, TG-Ab and TPO-Ab
are two important thyroid autoantibodies to assess the
risk of thyroid nodules, a high level of TG-Ab was
positively associated with risk of thyroid nodules (24).
The existence of thyroid autoimmunity (positive TG-Ab or
TPO-Ab) in TMNG patients at the time of RAI-131
treatment is another risk factor for Graves’ disease that
induced by high-dose internal irradiation (25).
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Figure 2: Serum levels of thyroglobulin antibodies in hyperthyroidism patients before treatment with RAI-131. Different
letters on columns indicates a significant difference (P<0.01).

Results indicated in table 2 showed that the serum level
of TG-Ab in GD patients treated with RAI-131 dose 10mCi
and TMNG patients treated with high and low dose of
RAI-131 (10 and 20mCi), was increased significantly
(P<0.01) after one and four months of treatment, while
there is no significant difference in serum TG-Ab in GD
patients before and after treatment with a high dose of
RAI-131 (20mCi), then the level of serum TG-Ab was

decreased significantly (P<0.01) after four months of
treatment. The post radioiodine increase in serum levels
of the correspondent autoantibodies may be regarded as
a marker of thyroid cell damage produced by RAI-131,
this is related to the degree of thyroid damage produced
by RAI-131, to the subsequent reduction in thyroid
volume, and the development of hypothyroidism (19).

Table 2: Serum levels of thyroglobulin antibodies in hyperthyroidism patients before and after treatment with RAI-131.

RAI
(mCi)

Disease Thyroglobulin antibodies (IU/ml) P-value
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Before After Month 1 After Month 4

10 0.5412+0.12 0.914*+0.12 0.931*+0.16 **0.0001
GD

20 0.7052+0.31 0.7322+ 0.56 0.662° + 0.35 **0.0001

10 0.376%+0.30 0.479% + 0.24 0.509¢+0.16 **0.0001
TMNG

20 0.3632+0.12 0.545" + 0.04 0.572°+0.16 **0.0092

Different letters in rows indicates a significant difference (P<0.01), SD: Standard deviation

These results are similar to (26) who revealed that as for
thyroglobulin antibodies (TGAb), the response seems
biphasic with an initial rapid decline and a subsequent
increase above baseline levels after radioactive iodine
treatment.

Effect of RAI-131 on Anti-Nuclear autoantibodies
Antinuclear antibodies (ANAs), are antibodies against
specific non-thyroid antigens, have been described in
patients with autoimmune thyroid disease (AITD),
whereas the prevalence of ANA varies from 9-35% and is

much higher when TPO-Ab and TG-Ab are presents in
high levels (75% and 69%, respectively) (27). In this
study, we detect a correct interpretation of the presence
of ANAs in immune and non-immune hyperthyroidism
patients and investigate the correlation between
radioactive iodine response and recovery outcomes with
ANA prevalence in GD and TMNG patients. Results
indicated in figure 3 showed that serum level of ANA in
GD and TMNG patients was significantly higher (P<0.01)
than their levels in healthy controls before radiotherapy.
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Figure 3: Serum levels of antinuclear antibodies in hyperthyroidism patients before treatment with RAI-131. Different
letters on columns indicates a significant difference (P<0.01).

Results indicated in figure 3 also showed that there is no
significant difference in serum levels of ANA in GD and
TMNG patients before RAI-131 treatment. Furthermore,
ANA levels in hyperthyroidism patients are significantly
higher (P<0.01) than their levels in healthy controls
before radioiodine therapy. On the other hands, results
indicated in table 3 showed that serum levels of ANA
were significantly increased (P<0.01) after one month of
treatment with RAI-131 (10 and 20mCi) in all GD and
TMNG patients. While After four months of radiotherapy,
it was found that levels of ANA were significantly
decreased (P<0.01) in GD and TMNG patients treated
with low dose of RAI-131 (10mCi) which means that low
dose of RAI-131 may have short term effect on ANA in

patients. Results also showed that serum levels of ANA in
GD patients treated with 20mCi was increased
significantly (P<0.01) after one month of treatment then
decreased significantly after four months of treatment,
this may be due to delayed response to RAI-131 and their
role in persistent hyperthyroidism as mentioned by (28)
who reported that autoimmune hyperthyroidism patients
had a positive frequency of ANA (60%), TPO-Ab (21%)
and TG-Ab (29%) and the positivity of ANA was an
indicator of increased risk of developing hypothyroidism
overtime after RAI-131 treatment. Furthermore, results
indicated in table 2 showed that the serum level of ANA in
TMNG patients had no significant difference than their
levels effect after four months of treatment with 20mCi.

Table 3: Serum level of antinuclear antibodies in hyperthyroidism patients before and after RAI-131 treatment

Disease RAI (mCi) Antinuclear Antibodies (IU/ml) +SD P-value
Before After Month 1 After Month 4
GD 10 0.0952+0.01 0.193°+0.008 0.060°+0.01 0.0001**
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20 0.0912+0.01 0.155°+0.07 0.087¢+0.05 0.0001**
TMNG 10 0.0912+ 0.02 0.117°+0.01 0.061¢ £ 0.004 0.0057**
20 0.0822+0.01 0.168"+0.01b 0.108"+0.03 0.0327*

Different letters in rows indicate a significant difference **: (P<0.01); *: (P<0.05), SD: Standard deviation

In this study, it was found that there is a high association
between serum levels of ANA and the recovery rate in all
hyperthyroidism patients which was the first findings in
this field been there are rare studies about the correlation
between RAI-131 response and its effect with ANA in
thyroid disorders, according to their results, it was found
that there is a positive correlation between ANA and
immune and non-immune hyperthyroidism patients.
Effect of RAI-131 on Double stranded DNA antibodies

0.1

A high prevalence of antibodies to double-stranded DNA
(dsDSA) antibodies has been recently reported in serum
of patients with autoimmune thyroid disorders. In this
study, the prevalence of these antibodies has been
evaluated in hyperthyroidism patients. Results illustrated
in figure 4 showed that there is no significant difference
between serum levels of dsDSA antibodies in GD and
TMNG patients, and healthy controls before radioiodine
treatment.
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Figure 4: Serum levels of double stranded DNA antibodies in hyperthyroidism patients before treatment with RAI-131.
Different letters on columns indicates a significant difference (P<0.01).

These novel results confirmed that there is no correlation
between dsDNA antibodies levels and hyperthyroidism,
while single-stranded DNA antibodies were previously
reported even in healthy people, but the rate of positivity
was very low (29). Results indicated in table 3 showed
that there are no significant differences in serum levels of

dsDNA antibodies before and after treatment of GD
patients with low dose of RAI-131 (10mCi), while it was
found that there is a significant increase in their levels in
GD patients treated with a high dose of RAI-131 (20mCi)
showed a highly significant increase after one and four
months of treatment respectively.

Table 4: Serum levels of double-stranded antibodies in hyperthyroidism patients before and after RAI-131

Double strand antibodies (IU/ml) +SD
Disease RAE P-value
(mCi) Before After Month 1 After Month 4
10 0.050% £ 0.007 0.0312+ 0.01 0.0532+ 0.008 NS 0.791
GD
20 0.068% £ 0.02 0.095° £0.05 0.255°+0.03 0.0063**
TMNG 10 0.0402+0.008 0.0372+0.01 0.0532+ 0.02 NS 0.715
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20 0.041*+0.01

0.051a £ 0.01

0.097b + 0.05 0.0452*

Different letters in rows indicate a significant difference ** :(P<0.01); ** :(P<0.05), NS: Non-significant, SD: Standard

deviation.

The novel findings in this study are that there is a slight
correlation between dsDNA level and recovery of
hyperthyroidism in TMNG patients. Environmental
factors such as drugs, infection, and some vaccines also
alter the anti-DNA antibodies response in humans (22).

CONCLUSION

A significant increase in thyroid peroxidase,
thyroglobulin, and antinuclear antibodies in GD and
TMNG patients before radioiodine therapy compared
with healthy controls, while there is no significant
difference in dsDSA antibodies among hyperthyroidism
patients and healthy controls. Serum levels of TPO-Ab,
TG-Ab, and ANA antibodies, were increased after one
month of treatment with RAI-131 (either dose 10 or
20mCi), while there are variable levels of these
antibodies after four months of radioiodine therapy. The
levels of Double strand DNA antibody were non-
significant in GD and TMNG patients before treatment
compared with healthy controls before radioiodine
therapy. Serum levels of ANA showed non-significant
difference in GD and TMNG patients treated with low
dose of RAI-131 (10mCi), while it showed that dsDSA
antibodies levels increased significantly after one and
four months of treatment in GD and TMNG patients
treated with RAI-131 (20mCi).
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