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Objective: Several immunological factors are emphasized in the etiology of autoimmune thyroid diseases and obsessive- 
compulsive disorder. Obsessive-compulsive symptoms (OCS) are commonly seen in patients with autoimmune thyroid 
diseases. This study aims to evaluate the relationship between OCS and antithyroid antibodies.
Methods: The study included 145 patients with Hashimoto thyroiditis or Graves’ disease and 42 healthy controls. Thyroid 
function tests and serum thyroid autobody levels (anti-thyroglobulin [TG], anti-thyroid peroxidase [TPO], and anti-thy-
roid stimulating hormone [TSH]) of the patients were measured. The socio-demographic data and OCS of the participants 
were evaluated with Dimensional OCS (DOCS).
Results: DOCS scores were higher in patients than in the control group. There was not found a significant relationship 
between free T3, free T4, and TSH levels and DOCS scores. Anti-TG positivity in females was associated with lower 
DOCS scores. Anti-TPO positivity in males had a positive correlation with DOCS scores. There was no correlation 
between sex and the presence of anti-TSH in terms of OCS severity. Univariate analysis found the highest OCS scores 
in anti-TPO positive, anti-TG, and anti-TSH negative patients. The group with the lowest OCS scores was found to 
be anti-TG positive, anti-TPO, and anti-TSH negative patients.
Conclusion: OCS severity could be affected by different thyroid autoantibody profiles in patients with autoimmune thy-
roid diseases. While anti-TG serves a protective role against OCS in females, the presence of anti-TPO may worsen 
the OCS in men. Additionally, the co-existence of different antithyroid antibodies may affect the severity of OCS differ-
ently according to sex.
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INTRODUCTION

Hashimoto’s disease, which is considered among the 
important and common diseases of the thyroid, is an in-
flammation caused by autoantibodies against the thyroid 
gland. It is a slowly progressive disorder thatusually pres-
ents with hypothyroidism clinically. Its prevalence is 
about 0.3−1.5% and it is observed 10−15 times more 

frequently in females [1]. Another important disease of the 
thyroid gland is Graves’ disease, which is also the most 
frequently observed autoimmune disease inthe general 
population. Graves’ disease is mainly observed in females 
between 40−60 years old and mostly presents with 
symptoms of hyperthyroidism [2]. It occurs due to auto-
antibodies developing against thyroid stimulating hor-
mone receptors (anti-TSH) on the surface of thyroid fol-
licular cells. It can be triggered by factors such as stressful 
life events, infections, and birth based on genetic predis-
position [3]. In both diseases, physical symptoms are also 
frequently accompanied by neuropsychiatric symptoms. 
These neuropsychiatric symptoms are thought to be 
caused by changes in thyroid hormone levels as well as 
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other etiological factors that play a role in the pathophysi-
ology of the diseases [4].

The role of autoantibodies against thyroid tissue is im-
portant in the etiology of both diseases. However, these 
autoantibodies can also cause a reaction against brain 
tissue. One of the most important clinical examples of 
this situation is a severe neuropsychiatric picture called 
Hashimoto’s encephalopathy accompanied by EEG ab-
normalities and other neurological symptoms and re-
sponding rapidly to steroid treatments [5]. Milder or dif-
ferent variants of this picture may present with different 
psychiatric manifestations. For example, in a study inves-
tigating the frequency of thyroid autoantibodies (anti-thy-
roglobulin (anti-TG) and anti-microsomal antibodies) in 
the psychiatric patient population, the presence of these 
antithyroid antibodies was reported at a rate of 9% in affec-
tive disorders and 10% in other psychiatric disorders [6].

Obsessive-compulsive disorder (OCD) is one of the 
psychiatric diseases that deteriorates the quality of life and 
causes disability. OCD consists of thoughts, impulses, or 
images (obsessions) that intrusively come to mind and 
stimulate a subjective feeling of discomfort, and actions 
such as counting, washing, and checking (compulsions) 
that are required to reduce or neutralize their effects [7]. 
Although its etiology points to complex biopsychosocial 
pathophysiology, interest in the biological etiology of the 
disorder has increased in recent years. While functional 
studies such as brain imaging, positron emission tomog-
raphy, and single-photon emission computerized tomog-
raphy target the basal ganglia [8], the autoimmune and in-
flammatory processes are also frequently emphasized in 
its etiology [9].

It has been reported that OCD is more common in pa-
tients with autoimmune thyroid diseases than in healthy 
controls [10]. Although the relationship between auto-
immune thyroid diseases and OCD has been shown, there 
are onlya few studies concerning associations between 
antithyroid antibodies and obsessive-compulsive symp-
toms (OCS) or OCD [11]. In a study comparing patients 
diagnosed with OCD and depressive disorder, no differ-
ence was found between the groups in terms of thyroid 
peroxidase antibody (anti-TPO) and anti-TG levels [12]. 
Only one study with a limited number of participants 
showed a positive association between anti-TPO levels 
and OCD subscales in the Symptom Check List-90 scale 
(SCL-90) [13].

This study aims to investigate whether there is a rela-
tionship between autoimmune thyroid diseases and OCS 
and if there is, what kind of relationship there is between 
OCS and antithyroid antibodies.

METHODS

Participants and Procedure
A total of 187 participants, 145 patients and 42 healthy 

volunteers, aged 18−65 years, who gave written consent 
to participate in the study, were included. The patient 
group consisted of patients diagnosed with Hashimoto’s 
thyroiditis or Graves’ disease as a result of the examina-
tions performed in the endocrinology department. Diagnosis 
is based on clinical features of patients (dysphonia, dys-
phagia, dyspnea, constipation, dry, cold, and pale skin, 
bradycardia, loss of concentration, memory problems, 
depression), presence of serum autoantibodies against thy-
roid antigens (anti-TPO, anti-TG, anti-TSH) or thyroid ul-
trasonography (USG). Radioactive iodine reuptake and 
thyroid aspiration cytology were rarely used. Patients with 
chronic uncontrolled medical illness were excluded from 
the study.

The patients were evaluated with a semi-structured in-
terview by the psychiatrist. Patients with any psychiatric 
diagnosis (including psychotic disorder, depression, anxi-
ety disorder, and OCD) or using illicit substance or psy-
chotropic drugs were not included in the study. The healthy 
control group was selected from participants who did not 
have any chronic medical or psychiatric diseases, were 
not on any regular medication, and did not have any med-
ical or psychiatric complaints lasting more than two weeks 
in the last 6 months.

Serum anti-TG, anti-TPO, and anti-TSH levels, sed-
imentation rate, and C-reactive protein (CRP) values, free 
T3 (fT3, reference: 2.3−4.2 ng/dl), free T4 (fT4, reference: 
0.89−1.76 ng/dl) and TSH (reference: 0.55−4.78 mU/L) 
values, thyroid USG records belonging to the participants 
in the patient group and requested by the endocrinology 
department for diagnostic purposes were examined. 
These endocrinological and immunological parameters 
were not examined in the control group. Values ≥ 4.5 
IU/ml for anti-TG antibodies, ＞ 60 U/ml for anti-TPO, and 
≥ 1.75 IU/L for anti-TSH were considered cut-off values.

Dimensional OCS (DOCS) was administered to each 
participant. This scale is developed by Abramowitz et al. 
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Table 1. Comparison of DOCS total and subscale scores between the patient group and healthy controls

DOCS subgroups Group Mean ± SE
95% CI

Lower bound Upper bound

Total (F = 20.373, p ＜ 0.001) Control 5.06 ± 2.11 0.88 9.24
Patient 18.85 ± 1.09 16.68 21.01

Contamination (F = 20.219, p ＜ 0.001) Control 1.80 ± 0.62 0.56 3.04
Patient 5.10 ± 0.32 4.45 5.74

Responsibility for harm or mistakes (F = 25.293, p ＜0.001) Control 0.98 ± 0.61 −0.22 2.20
Patient 4.59 ± 0.31 3.96 5.22

Unacceptable thoughts (F = 23.488, p ＜0.001) Control 1.17 ± 0.64 −0.10 2.45
Patient 4.84 ± 0.33 4.17 5.50

Incompleteness (F = 20.015, p ＜ 0.001) Control 1.09 ± 0.61 −0.11 2.31
Patient 4.31 ± 0.31 3.68 4.94

Covariates appearing in the model are evaluated at the following values: age = 41.73.
DOCS, Dimensional Obsessive-Compulsive Scale; SE, standard error; CI, confidence interval.

[14] and contains four distinct obsessive-compulsive symp-
tom dimensions (contamination,responsibility for harm or 
mistakes, unacceptable thoughts, and incompleteness), 
each of which contains general definitions and examples. 
DOCS measures the severity of each symptom dimension, 
including avoidance behavior. It consists of four dimensions 
with five items scored between 0−4 and Turkish validity 
and reliability study of the scale was performed [15].

The study protocol was reviewed and approved by 
Yildirim Beyazit University Institutional Ethics Committee 
(date 17.03.2021, approval number: 24). Our study was 
performed in accordance with the Declaration of Helsinki 
regarding the ethical principles for medical research in-
volving human subjects. Written informed consent was 
obtained from all participants.

Statistical Analysis
Continuous variables were shown as mean and stand-

ard deviation and discrete variables as frequency and 
percentage. In paired comparisons, Student t test was 
used for continuous variables and the chi-square test was 
used for discrete variables. Correlations between thyroid 
autoantibodies and obsessive-compulsive symptomatol-
ogy were analyzed by Pearson correlation analysis.

Relationship between thyroid autoantibodies, gender, 
and OCS; main effects for sex, anti-TG, anti-TPO, anti- 
TSH, fT3, fT4, TSH variables and sex*anti-TG, sex*an-
ti-TPO, sex*anti-TSH, sex*anti-TG*anti-TPO and antiTG* 
antiTPO were tested with the univariate model for inter-
action effects. The statistically significant cut-off value was 
accepted as p ＜ 0.05.

RESULTS

The study included 145 patients and 42 healthy controls. 
The mean age of the patient group was 29.86 ± 10.94 
years and the control group was 45.36 ± 14.00 years. 
There was a significant difference in ages between the 
groups (t = −6.609, p ＜ 0.001). There were 113 (78.5%) 
females in the patient group and 31 (73.8%) females in the 
control group. There was no significant difference be-
tween the groups in terms of sex (χ2 = 0.404, p = 0.525).

Hashimoto’s thyroiditis was diagnosed in 85 (58.6%) 
patients and Graves’ disease was diagnosed in 60 (41.4%) 
patients. 114 (78.6%) patients were followed up with 
medication (levothyroxine or propylthiouracil), and 26 
(17.9%) people were followed without any medication. In 
5 (3.6%) patients, both drug and surgical treatment were 
recommended. fT4 values were normal in 115 (79,3%), 
low in 8 (5.5%), and high in 20 (13.8%) of patients. fT3 
values normal in 121 (83.4%), low in 8 (5.5%), and high 
in 11 (7.4%) of patients. TSH levels were normal in 55 
(37.9%) of the patients, low in 33 (22.8%), and high in 54 
(37.2%). Anti-TPO was positive in 95 (65.5%) of patients, 
anti-TG was positive in 67 (50.4%), and anti-TSH was 
positive in 32 (22.1%) of patients.

There was a significant difference between the DOCS 
total and subscalescores between the patient and control 
groups. All subscales and total scores of the patient group 
were higher than the control group (Table 1). When 
Hashimoto and Graves’ patient groups were compared, 
no significant difference was found between the groups in 
terms of DOCS total and subscale scores (p ＞ 0.05).
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Table 2. Correlation between thyroid auto antibodies and DOCS total and subscale scores

DOCS subscores Anti-TG Anti-TPO Anti-TSH Free T3 Free T4 TSH

Total
r −0.271* 0.032 −0.073 −0.105 −0.206* 0.075
p 0.002* 0.708 0.443 0.225 0.016* 0.382

Contamination
r −0.261* −0.052 −0.042 −0.050 −0.135 0.093
p 0.003* 0.546 0.655 0.563 0.113 0.281

Responsibility for harm or mistakes
r −0.247* −0.012 −0.099 0.008 −0.212* 0.085
p 0.005* 0.887 0.293 0.930 0.012* 0.321

Unacceptable thoughts
r −0.183* 0.094 −0.109 −0.126 −0.244* 0.178
p 0.038* 0.271 0.250 0.144 0.004* 0.038

Incompleteness
r −0.199* 0.043 −0.060 −0.073 −0.205* 0.136
p 0.024* 0.619 0.526 0.400 0.016* 0.112

Anti-TG, anti thyroglobulin antibody; Anti-TPO, anti thyroid peroxidase antibody; Anti-TSH, anti thyroid stimulating hormone antibody; DOCS, 
Dimensional Obsessive-Compulsive Scale.
*p ＜ 0.05.

When the relationship between thyroid hormones and 
DOCS total and subscales was examined with the uni-
variate model, no significant relationship was found be-
tween fT3, fT4, and TSH levels and DOCS total and sub-
scales scores (p ＞ 0.05). Furthermore, no significant cor-
relation was found between sedimentation and CRP and 
OCS (p ＞ 0.05). According to the correlation analysis be-
tween antithyroid antibodies and DOCS total and sub-
scales scores, a weak, inverse but significant correlation 
was found between anti-TG positivity and DOCS total 
and subscales scores. No significant correlation was found 
between DOCS total and subscores and fT3 and TSH lev-
els, but a weak and inversely significant correlation was 
found between fT4 and DOCS responsibility for harm or 
mistakes, unacceptable thoughts, and incompleteness 
sub-scale and total scores (Table 2).

When the relationship between sex and anti-TG was 
examined in the post hoc analyzes of univariate 2 × 2 com-
parisons, the severity of OCS was significantly higher in 
anti-TG negative females than in anti-TG positive females 
(p = 0.005). There was no significant effect of anti-TG lev-
els on OCS severity in the male sex (p ＞ 0.05). When the 
interaction between sex and anti-TPO was examined, the 
OCS score was significantly higher in males with anti-TPO 
positivity than in males with negative anti-TPO (p = 0.008). 
Similarly, OCS was statistically significantly higher in males 
with positive anti-TPO compared to females with positive 
or negative anti-TPO (p = 0.025, p = 0.013). When the in-

teraction between sex and anti-TSH was examined, no 
statistically significant difference was found between the 
groups in terms of OCS severity (p ＞ 0.05) (Table 3).

In post hoc analyses examining the interaction of an-
ti-TPO and anti-TG antibodies, DOCS scores were statisti-
cally significantly higher in patients with anti-TG negative 
and anti-TPO positive compared to the patients with an-
ti-TG positive and anti-TPO either positive or negative 
(p = 0.04, p = 0.018) (Table 3).

2 × 2 × 2 univariate analyzes for each group are shown 
in Table 4. When the relationship between sex, anti-TG, 
and anti-TPO was examined, male patients with anti-TG 
negative and anti-TPO positive had the highest DOCS 
scores. The lowest OCS score was in anti-TG positive and 
anti-TPO negative male patients.

According to the comparisons in which the relationship 
between sex, anti-TG, and anti-TSH was examined, the 
highest total DOCS score was found in female patients 
with anti-TG and anti-TSH negative. The group with the 
lowest total DOCS score were female patients who were 
positive for anti-TG and anti-TSH (Table 4).

When the relationship of anti-TG, anti-TPO, and anti- 
TSH antibodies was examined by a 2 × 2 × 2 univariate 
comparison, the patients with the highest OCS score were 
anti-TPO positive, anti-TG and anti-TSH negative. The 
group with the lowest OCS scores was found to be an-
ti-TG positive, anti-TPO and anti-TSH negative patients 
(Table 4).
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Table 3. Univariate 2 × 2 analysis results showing the relationship between thyroid auto anti bodies and DOCS total scores

Factor 1 Factor 2 DOCS score (mean ± SE)
95% CI

Lower Upper

Female Anti-TG negative 21.08* ± 2.35 16.46 25.69
Anti-TG positive 12.07* ± 2.13 7.88 16.26

Male Anti-TG negative 20.75 ± 4.13 12.63 28.86
Anti-TG positive 12.04 ± 5.06 2.10 21.97

Female Anti-TPO negative 16.74* ± 2.52 11.80 21.68
Anti-TPO positive 16.41* ± 1.94 12.60 20.21

Male Anti-TPO negative 11.25* ± 4.55 2.32 20.17
Anti-TPO positive 26.68* ± 3.65 19.52 33.84

Female Anti-TSH negative 19.50 ± 1.67 16.21 22.79
Anti-TSH positive 13.65 ± 2.70 8.35 18.94

Male Anti-TSH negative 15.34 ± 3.27 8.91 21.76
Anti-TSH positive 18.50 ± 7.30 4.18 32.81

Anti-TG negative Anti-TPO negative 18.60 ± 3.20 12.32 24.88
Anti-TPO positive 24.04* ± 2.95 18.25 29.84

Anti-TG positive Anti-TPO negative 9.38* ± 4.10 1.34 17.42
Anti-TPO positive 15.62* ± 1.97 11.75 19.49

DOCS, Dimensional Obsessive-Compulsive Scale; Anti-TG, anti thyroglobulin antibody; Anti-TPO, anti thyroid peroxidase antibody; Anti-TSH, 
anti thyroid stimulating hormone antibody; SE, standard error; CI, confidence interval.
*p ＜ 0.05.

Table 4. 2 × 2 × 2 univariate analysis results on the relationship between thyroid auto antibodies and DOCS total scores

Factor 1 Factor 2 Factor 3
DOCS scores 
(mean ± SE)

95% CI

Lower Upper

Female Anti-TG negative Anti-TPO negative* 22.71 ± 3.65 15.46 29.96
Anti-TPO positive* 19.92 ± 3.52 12.92 26.93

Anti-TG positive Anti-TPO negative* 10.76 ± 4.03 2.75 18.78
Anti-TPO positive* 13.37 ± 2.24 8.92 17.83

Male Anti-TG negative Anti-TPO negative 14.50 ± 5.88 2.82 26.17
Anti-TPO positive* 33.25 ± 6.44 20.46 46.04

Anti-TG positive Anti-TPO negative* 8.00 ± 7.88 −7.66 23.66
Anti-TPO positive 20.12 ± 4.55 11.08 29.16

Female Anti-TG negative Anti-TSH negative 25.88* ± 2.24 21.43 30.34
Anti-TSH positive 16.75 ± 4.55 7.70 25.79

Anti-TG positive Anti-TSH negative 13.59* ± 2.82 7.97 19.21
Anti-TSH positive 10.55* ± 3.65 3.30 17.80

Male Anti-TG negative Anti-TSH negative 19.62 ± 4.91 9.85 29.39
Anti-TSH positive 23.00 ± 9.10 4.91 41.08

Anti-TG positive Anti-TSH negative 11.06* ± 5.09 0.95 21.17
Anti-TSH positive 14.00 ± 12.88 −11.58 39.58

Anti-TG negative Anti-TPO negative Anti-TSH negative 15.96* ± 4.09 7.82 24.10
Anti-TSH positive 21.25 ± 5.57 10.17 32.32

Anti-TPO positive Anti-TSH negative 29.55* ± 3.52 22.54 36.55
Anti-TSH positive 14.00* ± 6.44 1.21 26.79

Anti-TG positive Anti-TPO negative Anti-TSH negative 7.64* ± 5.16 −2.61 17.89
Anti-TSH positive 11.12* ± 7.20 −3.17 25.42

Anti-TPO positive Anti-TSH negative 17.01* ± 2.69 11.66 22.36
Anti-TSH positive 12.85* ± 3.44 6.02 19.69

DOCS, Dimensional Obsessive-Compulsive Scale; Anti-TG, anti thyroglobulin antibody; Anti-TPO, anti thyroid peroxidase antibody; Anti-TSH, 
anti thyroid stimulating hormone antibody; SE, standard error; CI, confidence interval.
*p ＜ 0.05.
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DISCUSSION

To the best of our knowledge, this is the first study to in-
vestigate the associationbetween circulating thyroid auto-
antibodies and OCS severity in patients with autoimmune 
thyroid disorders. This study revealed that OCS severity 
are higher in patients with autoimmune thyroid disorders 
than the healthy controls. Additionally, it has been shown 
that there is a correlation between the severity of OCS and 
thyroid autoantibodies. While anti-TG positivity in the fe-
male gender decreases OCS severity, anti-TPO positivity 
in males has a positive correlation with OCS severity. 
Moreover, the co-existence of thyroid autoantibodies in 
different combinations may affect the severity of OCS 
differently.

The possible mechanisms of autoimmune thyroid dis-
eases on the pathophysiology of psychiatric disorders are 
inconclusive. As the systemic inflammation seen in auto-
immune disorders may affect the central nervous system 
(CNS), anti-thyroid antibodies may also have direct effects 
on the CNS [16]. It has been shown that antithyroid anti-
bodies have targets localized at the specific sites of the 
CNS. The anti-TSH receptor antibodies have antigenic 
targets on cortical neurons and anti-TG antibodies in the 
cerebral vasculature [17]. It is speculated that antithyroid 
antibodies might increase autoimmune susceptibility in 
the CNS by causing vasculitis and dysfunction in the 
blood-cerebrospinal fluid (CSF) barrier [18]. Anti-thyroid 
antibodies are believed to disturb blood-CSF barrier, thus 
lead an interaction between peripheral immunity and 
CNS which may induce central autoimmune mechanisms 
and cause neuronal damage [18]. However, in these pos-
sible pathophysiological mechanism explanations, the 
specific roles of each autoantibody have not been clearly 
elucidated.

Although the relationship between thyroid autoanti-
bodies and OCS has not been studied, there are studies on 
the relationship of thyroid autoantibodies with symptom 
severity and treatment response in affective disorders. In 
patients with thyroid autoantibodies, the symptom se-
verity of depression was reported higher than the patients 
with negative antibodies [19]. The thyroid autoantibody 
positivity was also associated with poor response to anti-
depressant therapy in depressive patients [20]. In a study 
conducted with bipolar disorder patients, the presence of 
anti-TPO was found to be related to rapid-cycling [21], 

while another study did not reveal differences in the prev-
alence of thyroid antibodies in rapid-cycling bipolar pa-
tients [22].

Even though the majority of findings suggest that an-
tithyroid antibodies affect the clinical course negatively in 
psychiatric diseases such as affective disorder, our study 
showed that each thyroid autoantibody and their combi-
nations have different effects on the severity of OCS in dif-
ferent sex. Anti-TPO levels were significantly associated 
with higher OCS scores only in the male patients. Contrary 
to expectations, anti-TG antibodies were found to be neg-
atively correlated with OCS severity, especially in the fe-
male sex.

It is known that there is a greater prevalence of auto-
immune disease in females than males in general and 
their clinical course may also vary between sex. Sex hor-
mones, differences in reproductivity, and extrinsic epi-
genetic factors are thought to have roles in increased au-
toimmunity in females [23]. Regarding thyroid antibodies, 
middle-aged females are known to show higher positivity 
[24]. These differences in antibody profiles and auto-
immunity can be thought to change the prognostic effects 
of antibodies in OCS between sex.

When the literature is examined, it is seen that auto-
immune diseases have heterogeneous clinical manifes-
tations and some autoimmune markers have different 
prognostic effects on the clinical course. As an example, 
when the clinical course of systemic lupus erythematosus 
is examined, it has been proven that some IgM antibodies 
serve as a natural immune repertoire that provides ho-
meostatic functions and prevents certain organ damage 
by playing a protective role [25]. Similarly, it is observed 
that older females with anti-TPO antibodies experience a 
better general health condition than females without an-
ti-TPO. Additionally, the presence of anti-TPO antibodies 
has been shown a positive prognostic effect in patients 
with breast cancer [26]. 

It is proposed that differences in the location of anti-
body receptors, antibody levels in the serum, duration of 
antibody exposure, and immunological mechanisms may 
cause antibodies to act differently [27]. The definition of 
the ‘autoimmune OCD’ subtype has recently been pro-
posed [9], and the different clinical effects of these anti-
bodies on OCS symptoms could be important when iden-
tifying the autoimmune basis of OCD. In the light of these 
examples, it could be speculated that each antithyroid an-
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tibody may have specific effects on the different parts of 
the brain, and various combinations of these antibodies 
may alter neuronal inflammation and immunity in differ-
ent ways.

Our findings must be considered in the view of some 
limitations. The main limitation is that it is a cross-sec-
tional study and the antibodies were measured only once. 
The study was conducted with a relatively small number 
of participants for assessing antithyroid antibodies. Al-
though some antibodies such as anti-TG may be fre-
quently positive in the general population, the antithyroid 
antibody levels of the control group could not be mea-
sured. As antithyroid antibodies are very prevalent in the 
population, the concomitant occurrence of OCS and anti-
body positivity may be due to chance. On the other hand, 
this study has the advantageof being the first study that 
evaluates the serum levels ofthe most important thyroid 
antibodies and their correlation with OCS severity com-
prehensively.

In conclusion, there is a clear relationship between thy-
roid autoimmunity and OCS. Symptom severity could be 
affected by different thyroid autoantibody profiles and 
certain antithyroid antibodies serve a protective role against 
OCS severity according to gender. The mechanism of 
how each thyroid autoantibody has a specific effect on 
the braincould be the subject of further research.
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