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Abstract

Autoimmune thyroid illnesses are a category of disorders characterized by aberrant lymphocyte
activity directed against self-tissues and are mostly represented by Hashimoto's thyroiditis and
Graves' disease, which affect about 2% to 3% of the population, with a female predominance.
Autoimmune thyroid disease is the most prevalent thyroid illness in children; the most typical
age of onset is puberty, although the disease can strike at any age, including children as young as
one-year-old. Autoantibodies to pendrin, an iodide transporter found at the apical pole of thyroid
follicular cells, have recently been discovered in the majority of Hashimoto's thyroiditis and
Graves' disease patients. Excessive iodine administration has been linked to an increased
prevalence of thyroiditis in humans, according to recent epidemiologic research. People in North
America consumed more than three times the recommended daily iodine intake. Anti-
thyroglobulin antibody, anti-thyroperoxidase antibody, serum thyroid-stimulating hormone, and
exacerbation of lymphocytic infiltration in the thyroid were all higher in these persons, indicating
that iodine overconsumption could cause hypothyroidism and exacerbate the autoimmune
response. However, the exact mechanism by which high iodine consumption causes autoimmune
thyroid disease is yet unknown.
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1. Introduction

Autoimmune thyroid disease (AITD) is a type of autoimmune illness that affects only one organ.
AITD has a complex aetiology, with interactions between genetic and environmental
predisposing stimuli leading to immunological tolerance dysregulation. Graves disease (GD) and
Hashimoto's thyroiditis (HT), the two most common clinical manifestations of AITD, are
estimated to affect 5% of the population [1]. Despite advances in effective diagnostic and
therapeutic methods, there are still unresolved issues in the treatment of AITD, such as
difficulties in making treatment decisions for patients who have subtle changes in thyroid
function and limitations in treating hyperthyroidism definitively without destroying or removing
the thyroid gland. To better select the best management technique, it is necessary to understand
the etiological background of AITD and examine the existing clinical data. We focus on recent
developments in understanding AITD and the contentious clinical issues in this review.

For quite some time, it has been recognized that polymorphisms exist in the AITD-related genes.
Polymorphisms in the thyroid-stimulating hormone receptor (TSHR) gene are one of these genes
that contribute to GD risk [2]. A single-nucleotide polymorphism (SNP) in the TSHR gene
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linked to central tolerance was recently discovered. Homozygozygozity or heterozygosity for the
receptor SNP rs179247 resulted in considerably lower extrathymic expression of TSHR mRNA
transcripts, which could explain the lower central tolerance and increased risk of GD [3]. The
discovery of the autoimmune regulator (AIRE) gene as a vulnerable locus for autoimmune Poly
endocrinopathy-candidiasis-ectodermal dystrophy (APECED) in central tolerance opened up a
new insight into how self-tolerance is maintained [2].

2. Autoimmune Thyroid disease

AIRE is a transcription factor that regulates the production of several proteins in medullary
thymic cells; mutations in the AIRE gene cause central immunological tolerance dysregulation
and multi-organ autoimmune disorders. Although a mutation in the APECED gene does not
cause AITD, APECED patients in specific areas had a high rate of thyroglobulin antibodies, and
a unique AIRE mutation (G228W) in a family with APECED was strongly associated with
autoimmune thyroiditis. [2]. The progression of AITD is controlled by genes that regulate the
immune response. The primary actors in AITD have been identified as cytotoxic T lymphocyte-
associated factor 4 (CTLA4), CD40, CD25 (FoxP3), protein tyrosine phosphatase, non-receptor
type 22 (PTPN22), and cytokine regulating genes, in addition to MHC class | and Il genes [4].
The non-human leukocyte antigen (NHLA) gene CTLA4 was the first to be linked to GD. An
elevated risk of HT in East Asians and GD in the Chinese population was discovered in a recent
meta-analysis of the A49G SNP in CTLA4 [5]. Although a meta-analysis of the C1858T
polymorphism demonstrated a link with GD [6] previous studies on PTPN22 produced mixed
results. CD40 is a tumor necrosis factor (TNF) superfamily immune regulatory gene that is
expressed on thyroid follicular cells; the CD40 C/T1 polymorphism has been linked to GD [7].
In 202 HT patients, a recent large-scale study discovered an association with an interleukin 1
(IL-1) receptor antagonist variable number of tandem repeats IL-1 receptor antagonist gene (IL-1
RN) the variable number of tandem repeats (VNTR) polymorphism [8], and another study
discovered an association between the rs763780 polymorphism in IL17F and HT in Chinese
patients [9]. The signal transducer and activator of transcription (STAT) family protein, which is
a transcription factor that regulates immune-regulatory pathways and cytokine signaling, has
been linked to both HT and GD [10].
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The pathogenesis of Autoimmune Thyroid disease is given as follows (Figurel).

Pathogenesis of Autoimmune Thyroid Disease

Environmental and Genetic Factors
Damage to Thyroid cells and Auto-antigen release
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Thyroid gland infiltration by auto-reactive T & B lymphocytes
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Cellular Immunity Humoral Immunity
Fas induction in thyroid cells TSH receptor antibodies
Thyroid cell apoptosis Stimulating/ Blocking
Hashimoto’'s thyroiditis Graves’ disease/ Atrophic thyroiditis

Figure 1. The pathogenesis of Autoimmune Thyroid disease

3. Selenoprotein

Selenoprotein (SEP) is involved in the deiodination of thyroid hormone, and a recent study
identified a substantial relationship with an SNP in the promoter of the SEP S gene (SEPS1) in
individuals with HT [11]. It's unclear whether dietary selenium plays a role in the development
of AITD. Previous research suggested that a lack of selenium could worsen HT; however, a
recent meta-analysis demonstrated that selenium supplementation had no beneficial effect on HT
[2]. The chronic autoimmune thyroiditis quality of life selenium trial (CATALYST), which is
continuing, may shed more light on the function of selenium in AITD pathophysiology [12].

Although it is unclear how these genetic factors contribute to immunological dysregulation, we
anticipate that this knowledge will be tremendously useful in the development of personalized
and tailored AITD therapy methods. Selenium and vitamin D have been identified as the most
important dietary components in recent investigations on the environmental causes of AITD.
Low vitamin D levels are linked to the severity of AITD as well as being an etiological factor.
Vitamin D deficiency was found to be more common in patients with GD in a recent meta-
analysis [13]. Although the role of vitamin D in AITD is still being explored, it has not been
determined whether vitamin D supplementation has any beneficial impact on the onset and
pathogenesis of GD[14]. Several anticancer medications (cytokines, interferon, and tyrosine
kinase inhibitors) have been shown to cause thyroid dysfunction [15]. After years of discussion,
it has been demonstrated that moderate alcohol use protects against AITD, however, the
particular mechanism is unknown [15], and the effect of smoking is still being explored. Rapid
industrialization and environmental pollutants are also thought to be contributing contributors to
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AITD. Individuals who live near petrochemical complexes have a higher risk of HT, according
to one study [16].

Women in Siberia had a significant incidence of thyroid peroxidase (TPO) antibodies [2],
indicating that climate has an impact on autoimmune. As a result, global warming and fast
weather fluctuations may lead to an increase in the occurrence of autoimmune illnesses.
Dysregulation of the immune system leads to an immunological attack on the thyroid, which is
caused by genetic predisposition factors and environmental triggers. Intrathyroidal infiltration of
T and B lymphocytes is a common observation in AITD, and these cells play an important role in
the disease's pathophysiology. In the field of cellular immunity, regulatory T cells (Tregs) and
follicular helper T (Tth) cells have recently gained attention for their roles in the pathogenesis of
AITD.

4. Regulatory T cells

Tregs make up 5% to 10% of CD4+ cells and express immunological responses either directly or
indirectly through cytokines like transforming growth factor (TGF-a) and interleukin-10 (IL-10).
Patients with AITD have been found to have altered Treg activity [17]. The cells produce 1L-21,
which acts as a promoter in antigen-specific B lymphocytes. Increased Tth cell numbers in the
peripheral blood have been linked to thyroid-specific antibody levels in HT patients[18]. The
activation of Tfh cells and defects in Tregs is widely considered as the beginning events in
AITD. A subset of Th3, which primarily synthesizes TGF-a, and Th17 cytokines such as IL-17
and IL-22 have been identified as additional participants in AITD in the case of cytokines. These
cytokines have an important role in chronic inflammation, notably in HT [2]. Because IL-22
levels in HT correlate with TPO antibody levels, it has been postulated that IL-22 plays a role in
antibody formation [19].

5. Graves' disease

Graves' disease (GD) and Hashimoto thyroiditis (HT) are autoimmune thyroid disorders
(AITDs), which are defined by a breakdown of self-tolerance to thyroid antigens, resulting in
antibody circulation and lymphocyte infiltration [20]. The prevalence of Hashimoto's illness is
increasing, and it is now believed to be between 5 and 10% [20, 21]. It is diagnosed five to ten
times more frequently in women than in men, and its incidence rises with age (the maximum
number of cases are seen between 45 and 65) [21]. Although puberty is the most typical age of
presentation in the pediatric population, HT can occur at any time, including in infants[20, 22].
In the case of GD, meta-analyses of various research have estimated that the disease affects
roughly 1% of the population [20]. Graves' disease, on the other hand, is four to five times more
common in women than it is in men [23].

HT is mostly caused by cell-mediated autoimmune disease, whereas GD is caused by humoral
autoimmunity [24, 25]. In AITD, however, humoral and cellular immune processes are strongly
coupled and crosslinked, as they are in other autoimmune illnesses [26]. Furthermore, the thyroid
cell participates in the intrathyroidal immunological process in both disorders. HT was once
thought to be a Thl-mediated illness, but this classification has changed as other Th cell subsets,
such as Thl7 cells, have been discovered [20]. Uncontrolled Th17 cell responses have been

www.ijmshr.com Page 29




International Journal of Medical Science and Health Research
Vol. 6, No. 02; 2022
ISSN: 2581-3366

implicated in several forms of autoimmune disorders, which were previously thought to be Thl-
dependent diseases, according to recent research findings [27].

As a result of this, persistent inflammatory cells infiltrate the thyroid gland in HT, primarily
thyroid-specific B and T lymphocytes. As a result, the goiter may be the original cause [20].
When sufficient numbers of follicular cells responsible for the generation and secretion of
thyroid hormones thyroxine (T4) and triiodothyronine (T3) are killed, hypothyroidism, the
hallmark of thyroiditis, can develop [28]. Thyroglobulin (Tg), thyroid peroxidase (TPO),
sodium-iodide symporter (NIS), and the thyrotropin receptor (TSH-R) are known to be targets of
GD, B, and T lymphocyte-mediated autoimmunity [20].

6. Thyroid-associated Ophthalmopathy

The THS-R, on the other hand, is the primary autoantigen of GD [20]. Thyroid hormone
synthesis and secretion are chronically stimulated by circulating agonist autoantibodies against
the TSH-R (TRAD), which bind to and activate the receptor, resulting in hyperthyroidism,
thyroid hyperplasia, and thyroid cancer (causing a diffuse goiter) [29]. Furthermore, TRAb
stimulates thyroid function dramatically in children and has prognostic importance, most likely
as costimulatory molecules [30, 31]. Thyroid-associated ophthalmopathy is the most prevalent
extrathyroidal symptom of GD, occurring in around 25% of patients [32, 33]. In addition, both
humoral and cellular immune responses appear to be involved in its pathogenesis [33]. The
majority of researchers believe AITDs are multifactorial diseases caused by a complex interplay
of genetic, hormonal, and environmental factors that cause the development of inappropriate
immune responses against the thyroid on multiple levels, as well as the initiation of a long-term
autoimmune reaction. [20, 34, 35].

7. Conclusion

AITD covers a wide range of thyroid dysfunctions, from minor abnormalities to life-threatening
degeneration. Recent research has mostly focused on reaching an agreement on general AITD
guidelines, as well as determining the best treatments for each unique AITD problem. The
concerns that are still being debated are subgroup identification of Hashimoto's disease,
reconsideration of long-term low-dose antithyroid medication therapy in patients with Graves
disease, and LT4+LT3 combination therapy in hypothyroid individuals. Further research into the
pathophysiologic mechanisms as well as the genetic origins of AITD will aid in the development
of specific and tailored AITD therapy techniques.
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