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Autoimmune thyroid diseases, encompassing Hashimoto’s thyroiditis and Graves’ disease, are driven by immune-mediated targeting 
of thyroid antigens. Central to their diagnosis and management is the detection of circulating thyroid autoantibodies (TAbs), 
particularly those against thyroid peroxidase (TPO), thyroglobulin (Tg) and the thyrotropin receptor (TR). These antibodies have 

traditionally served as disease markers, but emerging evidence underscores their functional roles in pathogenesis, prognostication and 
therapeutic decision-making. For example, TR antibodies not only confirm the diagnosis of Graves’ disease but also help assess disease 
activity, predict treatment response and evaluate foetal risk during pregnancy. Similarly, TPO and Tg antibodies contribute to the identification 
of subclinical thyroid dysfunction and have implications for reproductive health and immune-related adverse events from biologic therapies. 
Newly identified antibodies targeting molecules, such as pendrin, sodium-iodide symporter and megalin, suggest a broader autoimmune 
footprint than previously recognized. However, their clinical relevance remains to be fully elucidated. The interpretation of TAb is further 
complicated by assay variability, dynamic antibody titres and their presence in euthyroid individuals, particularly in special populations such 
as pregnant women, children and those with other autoimmune disorders. This article synthesizes current insights into the immunological 
basis, diagnostic performance and clinical applications of TAb. It emphasizes the need for a pragmatic, context-specific approach to testing, 
advocating for a more tailored integration of antibody data into clinical decision-making. By aligning immunologic knowledge with real-world 
practice, this article aims to refine the utility of TAb in contemporary endocrine care. 

Highlights
•	 Autoantibodies refine autoimmune thyroid disorder diagnosis and risk.

•	 Thyroid-stimulating hormone receptor antibody predicts relapse, severity and foetal impact.

•	 Thyroid peroxidase antibody and thyroglobulin antibody linked to fertility outcomes.

•	 Novel antibodies expand thyroid autoimmunity scope.

The interplay between immunology and endocrinology is vividly exemplified in autoimmune thyroid 

disorders (AITDs), where immune dysregulation targets the thyroid gland through both cellular 

and humoral mechanisms. Hashimoto’s thyroiditis (HT) and Graves’ disease (GD) represent the 

predominant phenotypes of these conditions, marked by distinct patterns of thyroid dysfunction: 

hypothyroidism and hyperthyroidism, respectively.1–3 A central and defining feature of AITD is 

the generation of thyroid autoantibodies (TAbs), which are circulating autoantibodies against key 

thyroid antigens, most notably thyroid peroxidase (TPO), thyroglobulin (Tg) and the thyrotropin 

receptor (TR). While these autoantibodies have long served as serological markers for diagnosis, 

mounting evidence supports their active role in disease pathogenesis, prognosis and treatment 

stratification.4,5

Over recent decades, advances in molecular immunology have expanded the understanding of 

these autoantibodies beyond their diagnostic value. For example, TR antibodies not only confirm 

the diagnosis of GD but also predict the risk of relapse after treatment, influence ophthalmopathy 

severity and guide decisions in pregnancy.6,7 Similarly, TPO antibodies (TPOAbs) and Tg antibodies 

(TgAbs) have implications extending beyond the thyroid axis, including associations with 

reproductive failure, postpartum thyroiditis and responses to immunomodulatory therapies.8,9 The 

discovery of antibodies targeting lesser known antigens, such as pendrin, sodium-iodide symporter 

(NIS) and megalin, adds further depth to the evolving landscape of thyroid autoimmunity, though 

their clinical utility remains less established.10,11

Despite this wealth of information, the clinical use of TAb often lacks consistency and nuance. In 

some settings, serological testing is overutilized without clear clinical indication, while in others, 

potentially informative antibody data are underused or misinterpreted. Moreover, the significance 

of antibody positivity in asymptomatic or euthyroid individuals, such as pregnant women, children 
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and patients with other autoimmune diseases, remains a subject of 

on-going debate. The heterogeneity of antibody functions, the variability 

in assay performance and the dynamic nature of antibody levels all 

contribute to this interpretive complexity.12,13

Given these challenges, there is a growing need for a pragmatic, 

evidence-informed approach to the use of TAb in clinical practice. This 

article aims to provide an integrated perspective on the biology, utility 

and limitations of established and emerging TAb. By bridging mechanistic 

insights with clinical relevance, we seek to assist clinicians in making 

judicious decisions regarding antibody testing tailored to the patient’s 

presentation, risk profile and therapeutic context. Such a framework not 

only enhances diagnostic precision but also supports personalized care 

in AITD.

Types of thyroid autoantibodies
Anti-thyroid peroxidase antibody
TPOAbs are widely recognized as a defining feature of AITD, with a 

higher prevalence in affected individuals compared with other thyroid 

antibodies.5

TPOAbs specifically target TPO by binding to conformational, 

discontinuous epitopes within distinct immunodominant regions, 

referred to as immunodominant region (IDR)-A and IDR-B. These regions 

comprise multiple contact sites, including amino acid residues 225, 

353–363, 377–386, 597–604, 611–618, 620, 624, 627, 630, 646, 707, 

713–720 and 766–775.14,15

Both healthy individuals and those with AITD may possess TPOAbs that 

recognize similar antigenic sites; however, a critical distinction lies in their 

functional impact. In autoimmune conditions, TPOAbs exhibit pathogenic 

properties; they can activate complement cascades, mediate thyrocyte 

lysis and inhibit TPO enzymatic activity through competitive binding. 

In contrast, TPOAb in healthy individuals typically lack these cytotoxic 

effects.16

Furthermore, TPOAbs are implicated in promoting oxidative stress, 

particularly in HT. Nonetheless, their pathological role in GD remains 

less clearly defined. Structural studies suggest that effective interaction 

between TPO and its antibodies may necessitate significant alterations 

in the antigen’s tertiary structure, influenced by epitope spatial 

configuration, domain organization and membrane anchoring.17,18

TPOAbs are predominantly of the immunoglobulin G (IgG) class, with 

subclass distribution observed in the following order: IgG1 (70%), IgG4 

(66.1%), IgG2 (35.1%) and IgG3 (19.6%). In some cases, immunoglobulin 

A (IgA)-type TPOAbs have also been detected, albeit at lower 

concentrations.19

Anti-thyroglobulin antibody
The immunostimulatory capacity of Tg is influenced, in part, by its 

endogenous thyroid hormone (TH) content, specifically thyroxine (T4) and 

triiodothyronine (T3). Variations in the concentration of these hormones 

within the Tg molecule can induce conformational shifts, unveiling 

or concealing distinct antigenic determinants (epitopes). As a result, 

the ability of autoantibodies to bind Tg is modulated by the hormonal 

saturation of the protein.20

In individuals without AITD, TgAbs predominantly recognize conserved 

epitopes, especially those located within T4- and T3-binding regions of 

Tg. In contrast, TgAbs in patients with AITD exhibit broader specificity, 

targeting a more diverse set of antigenic sites. These antibodies primarily 

identify conformational epitopes shaped by the three-dimensional 

structure of Tg, while linear epitopes are recognized to a lesser extent. 

This pattern suggests that the fragmentation of Tg enhances its 

immunogenicity, likely by exposing structurally complex conformational 

regions.21,22

TgAbs are typically polyclonal and mainly belong to the IgG class, 

with subclass distribution showing a descending order of prevalence: 

IgG4>IgG3>IgG2>IgG1. Minor proportions of other immunoglobulin 

types, including IgA and light chains (kappa and lambda), have also been 

detected in some cases.23

The humoral immune response against Tg appears to be focused 

on two major immunodominant regions. These epitopes are largely 

confined to the central domain and the C-terminal portion of the 

protein, particularly encompassing residues 143, 144, 147, 150–154, 

153 and 155–159.24

Generation of TgAb may be triggered by the abrupt release of Tg into 

the extracellular environment, often following thyroid tissue injury due 

to inflammation (such as thyroiditis), mechanical trauma or surgical 

manipulation. Additionally, the iodine status of the thyroid plays a 

critical role in Tg immunogenicity. Notably, excessive iodine intake has 

been shown to alter the structure of Tg, thereby increasing its antigenic 

potential and possibly enhancing autoimmune reactivity.25,26

Thyroid-stimulating hormone receptor antibodies
Just as TPOAbs are regarded as the hallmark of HT, thyroid-stimulating 

hormone receptor antibodies (TRAbs) are considered the signature 

serological marker of GD. While TRAbs are detected in approximately 

90–95% of cases with GD, their prevalence in HT is relatively lower, 

ranging from 10% to 20%. Therefore, TRAb testing plays a critical role 

in differentiating the aetiology of hyperthyroidism in clinical practice.27

The hyperthyroid state observed in GD is primarily driven by TRAb that 

mimic the physiological action of thyroid-stimulating hormone (TSH) 

on thyroid follicular cells. These antibodies activate the TR, a seven-

transmembrane G protein-coupled receptor expressed predominantly 

on thyrocytes and also present on thymocytes and orbital fibroblasts.7,28

Functionally, TRAbs are classified into three categories: stimulating, 

blocking and neutral. Among these, stimulating TRAbs are the most 

prevalent in GD. These bind to the extracellular N-terminal domain of 

TR, initiating TH synthesis and secretion independent of the regulatory 

feedback loop of the hypothalamic–pituitary–thyroid axis.29,30

Despite their strong affinity for the receptor, TRAbs are typically present 

in low serum concentrations. This may be due to their production 

being restricted to a limited population of B lymphocytes and  

antigen-presenting cells. Interestingly, in some individuals, the 

immunological profile may evolve over time from a predominance of 

stimulatory TRAb to an increase in blocking or neutral antibodies leading 

to notable shifts in the patient’s clinical presentation and thyroid function 

test results.31,32

TRAbs comprise a heterogeneous population of IgG molecules capable 

of recognizing specific epitopes on TR. Their affinity and specificity can 

vary not only between individuals but also within the same individual 

over time. Even minor alterations in these properties may significantly 

influence their functional capacity to activate or inhibit the receptor.31,33
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Several assay formats are employed for TRAb detection, including 

competitive binding assays, bioassays and enzyme-linked 

immunosorbent assays (ELISAs).34

•	 Competitive immunoassays identify all TRAb subtypes 

by assessing their ability to displace a labelled ligand (TSH or 

monoclonal antibody) from the receptor.

•	 Bioassays evaluate the functional activity, stimulatory or 

blocking, of TRAbs by quantifying intracellular cyclic adenosine 

monophosphate (AMP) levels generated in TR-expressing cells.

•	 ELISA-based methods, such as the M22 inhibition assay, measure 

TRAb activity based on their ability to prevent the binding of the 

monoclonal human TRAb (M22) to thyroid-stimulating hormone 

receptor (TSHR).28,34,35

Comparative features of major TAbs (TPOAb, TgAb, TRAb) are shown in 

Table 1.

Emerging or less common antibodies
Anti-sodium-iodide symporter antibodies
The NIS, a transmembrane glycoprotein located on the basolateral 

membrane of thyroid follicular cells, facilitates active iodide uptake from 

the circulation – a critical step in TH biosynthesis. Anti-NIS antibodies 

(NISAbs) are autoantibodies directed against extracellular domains of NIS 

and have been identified in a subset of patients with AITD, particularly 

HT and GD.10,11

NISAbs are believed to impair iodide uptake either by sterically hindering 

iodide-binding sites or by promoting internalization of the NIS protein 

from the cell membrane. In vitro studies demonstrate that NISAb-

positive sera can reduce iodide transport efficiency, potentially leading 

to subclinical or overt hypothyroidism despite structurally intact thyroid 

tissue.36

Anti-pendrin antibodies
Pendrin (encoded by SLC26A4) is an apical iodide/chloride exchanger 

located on the luminal membrane of thyrocytes, facilitating the transport 

of iodide into the follicular lumen for organification. Pendrin antibodies 

(PDNAbs) have been reported in autoimmune thyroiditis and were more 

recently described in cases of differentiated thyroid carcinoma.37,38

PDNAbs are proposed to inhibit pendrin function, thereby disrupting 

apical iodide efflux and impairing Tg iodination. Pendrin is also expressed 

in the inner ear and kidneys, which raises the possibility of cross-organ 

autoimmunity in susceptible individuals.38,39

While current understanding of PDNAb is limited, their detection may 

help explain persistent hypothyroidism in patients with otherwise 

normal TPOAb and TgAb profiles. Furthermore, their presence may offer 

insights into the pathophysiology of iodide organification defects and 

radioiodine uptake abnormalities in some patients with AITD or thyroid 

carcinoma.11,40

Anti-megalin antibodies
Megalin, a multiligand endocytic receptor expressed on the apical 

surface of thyroid follicular cells and proximal renal tubules, plays a key 

role in the reabsorption of TH-bound proteins and in the internalization 

of Tg during colloid resorption. Megalin antibodies (MegAbs) have been 

identified in animal models and a small number of human studies, 

particularly in autoimmune thyroiditis and systemic lupus erythematosus 

(SLE).41

MegAb may impair Tg uptake, interfere with colloid processing and 

potentially contribute to both thyroidal immune activation and renal 

involvement in systemic autoimmunity. In murine models, MegAbs have 

been shown to deposit in glomeruli, suggesting a pathogenic link between 

thyroid and kidney autoimmunity.42

Although their detection in human thyroid disease remains rare and 

is not part of standard diagnostic workups, MegAbs are emerging as 

markers of systemic autoimmune involvement and may be relevant 

in polyendocrine autoimmune syndromes or cases with thyroid–renal 

axis dysfunction.43 A summary of lesser known TAb and their clinical 

relevance is shown in Table 2.

Pathophysiological basis of autoantibody 
production
Immune mechanisms
The generation of TAb arises from a complex interplay between the 

innate and adaptive immune systems. A central feature involves the 

loss of self-tolerance to thyroid-specific antigens, such as TPO, Tg and 

TR. This breach in tolerance leads to antigen presentation by dendritic 

cells and macrophages, followed by T cell activation, especially T 

helper type 1 and T helper type 17 subsets. These helper T cells 

stimulate autoreactive B lymphocytes to proliferate, undergo class 

Table 1: Comparative features of major thyroid autoantibodies (thyroid peroxidase antibody, thyroglobulin antibody and 
thyroid-stimulating hormone receptor antibody)

Feature TPOAb TgAb TRAb

Target antigen TPO Tg TSHR

Associated diseases HT>GD HT GD

Prevalence in AITD >90% in HT; ~75% in GD 60–80% in HT 90–95% in GD

Pathogenic role Complement activation, ADCC, enzyme 
inhibition

Likely limited; marker of immune 
activation

Stimulates or blocks TSHR signalling

Diagnostic utility Confirms autoimmune hypothyroidism Adjunct in TPOAb-negative cases Confirms autoimmune hyperthyroidism

Prognostic utility Predicts progression to hypothyroidism Indicates risk of future thyroid 
dysfunction

Predicts risk of relapse or remission

Clinical relevance in special 
situations

Miscarriage risk, drug-induced 
thyroiditis, postpartum thyroiditis

Useful in iodine-replete areas and 
functional thyroid cancer follow-up

Assesses foetal risk in pregnancy, 
orbitopathy severity

ADCC = antibody-dependent cellular cytotoxicity; AITD = autoimmune thyroid disease; GD = Graves’ disease; HT = Hashimoto’s thyroiditis; Tg = thyroglobulin; TgAb 
= thyroglobulin antibody; TPO = thyroid peroxidase; TPOAb = thyroid peroxidase antibody; TRAb = thyroid-stimulating hormone receptor antibody; TSHR = thyroid-
stimulating hormone receptor.
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switching and differentiate into plasma cells that secrete pathogenic 

autoantibodies.4

Furthermore, follicular helper T cells contribute to the formation of 

germinal centres within thyroid tissue, sustaining chronic antibody 

production.44 Regulatory T cell (Treg) dysfunction is frequently observed 

in patients with AITD, enabling the persistence of autoreactive clones.45 

Cytokines, such as interleukin (IL)-6, IL-21 and interferon gamma, 

promote autoantibody synthesis, while B cell-activating factor facilitates 

B cell survival and autoantibody affinity maturation.46

Genetic and environmental triggers
Genetic predisposition plays a pivotal role in susceptibility to 

autoantibody generation. Polymorphisms in human leucocyte antigen 

(HLA) class II genes (e.g. HLA-DR3, DR5) and non-HLA loci, such as 

cytotoxic T-lymphocyte-associated protein 4 (CTLA-4), protein tyrosine 

phosphatase non-receptor type 22 (PTPN22), Forkhead box protein P3 

(FOXP3) and TSHR, are strongly associated with AITD. These genetic 

variants may alter antigen-presentation thresholds or regulatory immune 

pathways, tipping the balance towards autoimmunity.47

Environmental factors further modulate this predisposition. Notably:

•	 Iodine excess increases Tg iodination and structural modification, 

thereby enhancing its immunogenicity.48

•	 Infections (e.g. Yersinia enterocolitica, Helicobacter pylori, hepatitis 

C) can trigger molecular mimicry, wherein pathogen-derived 

peptides resemble thyroid epitopes.49

•	 Stress, smoking and radiation exposure have been implicated in 

immune dysregulation.50

•	 Female sex hormones, particularly oestrogens, influence 

autoantibody prevalence, consistent with the marked female 

predominance in AITD.51

Together, these genetic and environmental inputs create a permissive 

milieu for epitope spreading, wherein immune responses initially directed 

at a limited antigen broaden to include multiple thyroid autoantigens.

Role in thyroid tissue damage and dysfunction
TAbs contribute directly and indirectly to tissue injury and glandular 

dysfunction:

•	 TPOAb and TgAb participate in complement activation and antibody-

dependent cellular cytotoxicity, leading to progressive follicular cell 

destruction, particularly in HT.52,53

•	 TRAbs, especially stimulatory ones, induce unregulated TH synthesis 

and secretion in GD by mimicking TSH action on TSHR.54

•	 Blocking TRAbs can inhibit receptor function and cause 

hypothyroidism in a subset of patients.55

•	 Less common antibodies, such as NISAbs, PDNAb and MegAb, may 

disrupt iodide transport, colloid resorption or hormone recycling, 

resulting in altered hormone synthesis or radioiodine resistance.11

•	 Importantly, autoantibodies may also act as biomarkers of on-going 

immune activity, preceding clinical manifestations of thyroid 

dysfunction by months or even years. Their persistence or evolution 

over time (e.g. from stimulatory to blocking TRAb) may predict 

clinical outcomes or therapeutic responses.6

Clinical role of thyroid autoantibodies in autoimmune 
thyroid disorders
The widespread presence of TRAb, TPOAb and TgAb affords clinicians 

a multifaceted toolset. Detection of these immunoglobulins not only 

confirms AITD but also aids in:

•	 Differential diagnosis – separating Hashimoto-related 

thyrotoxicosis from classic Graves' hyperthyroidism when clinical 

features overlap.

•	 Therapeutic planning – estimating the likelihood of response to 

antithyroid medication in GD.

•	 Relapse prediction – very high or persistent TRAb titres point to an 

elevated risk of recurrence in GD.

•	 Long-term outlook – individuals carrying any major antibody have 

a heightened probability of developing hypo- or hyperthyroidism 

over time, depending on the antibody pattern.8

Clinical implications of thyroglobulin antibodies
In areas where people get enough iodine, testing for TgAb usually does 

not add much to the usual checks for AITD. However, in places with low 

iodine levels or where thyroid nodules are common, TgAb testing can be 

more helpful.

Studies have observed that, in areas where a universal salt iodization 

programme has been adopted, there has been a marked rise in the 

detection of TgAb. This trend points to the possibility that excessive 

iodine intake, primarily through iodized salt, might trigger or enhance 

the immune response against Tg. As a result, regions with widespread 

iodization programmes and evidence of high iodine consumption may 

benefit from TgAb testing as part of public health strategies to evaluate 

the burden of thyroid autoimmunity and the likelihood of future thyroid 

dysfunction in the population.56,57

Beyond autoimmune thyroiditis, TgAbs play a pivotal role in differentiated 

thyroid cancer surveillance. Their presence interferes with Tg 

quantification, sometimes yielding falsely low or undetectable Tg values 

despite residual or metastatic disease.58 Also, trends in TgAb titres can 

Table 2: Summary of emerging thyroid autoantibodies: Clinical relevance and research directions

Antibody Detection methods Associated conditions Clinical use (current) Research priorities

Anti-NIS Radioligand assay HT, GD Experimental Standardize assays, study prevalence

Anti-pendrin Immunoblot, ELISA HT, thyroid cancer Limited Link with iodide organification defects

Anti-megalin Animal models, few human studies HT, SLE Theoretical Explore renal–thyroid axis role

THAb Radioimmunoassay interference AITD, APS-3, RA Confounds TFTs Develop better interference detection tools

AITD = autoimmune thyroid disease; Anti-NIS = anti-sodium-iodide symporter; APS-3 = autoimmune polyendocrine syndrome type 3; ELISA = enzyme-linked 
immunosorbent assay; GD = Graves’ disease; HT = Hashimoto’s thyroiditis; RA = rheumatoid arthritis; SLE = systemic lupus erythematosus; TFTs = thyroid function 
tests; THAb = thyroid hormone autoantibody.
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serve as a surrogate marker of disease activity – rising levels suggesting 

recurrence and declining titres indicating remission.58

Clinical implications of thyroid peroxidase antibodies
Beyond their established role in autoimmune hypothyroidism, TPOAbs 

hold broader clinical relevance across several contexts. In HT, the presence 

of TPOAb confirms autoimmune aetiology in individuals with overt or 

subclinical hypothyroidism and can also predict future thyroid failure in 

euthyroid individuals.59

In reproductive medicine, the role of TPOAb testing remains debated. 

While the American Thyroid Association (ATA) supports screening in 

women with infertility or recurrent pregnancy loss, obstetric societies 

largely remain cautious owing to limited interventional evidence.60 

Nonetheless, TPOAb positivity identifies women at higher risk of 

gestational hypothyroidism, miscarriage and preterm birth, even 

when TH levels are normal.61 This has prompted some experts to 

recommend initiating levothyroxine therapy during pregnancy if TSH 

levels exceed 2.5 in the presence of positive TPOAb.9 Moreover, TPOAb 

can cross the placenta and may influence foetal neurodevelopment; 

several studies have noted lower offspring intelligence quotient (IQ) 

scores, particularly in iodine-deficient settings.50,61

TPOAb testing in early pregnancy also helps predict the risk of 

postpartum thyroiditis, facilitating early monitoring. Outside of 

pregnancy, TPOAb positivity predicts the eventual development of 

hypothyroidism in otherwise healthy ageing women, supporting periodic 

TSH surveillance.60,61

Beyond thyroid-specific disorders, TPOAb may be detected in other 

autoimmune diseases such as SLE, rheumatoid arthritis and type 1 

diabetes (T1D), reflecting their nonspecific association with immune 

dysregulation rather than overt thyroid dysfunction. Additionally, TPOAb 

testing has expanded relevance in two modern clinical contexts:

•	 Prior to initiating immune-checkpoint inhibitor therapy, where 

baseline positivity indicates increased risk for thyroid dysfunction.

•	 In critical illness, where TPOAb can help distinguish true 

hypothyroidism from transient TSH elevation.9

Finally, individuals with pre-existing TPOAbs are more susceptible to 

thyroid dysfunction when exposed to certain drugs such as interferon-α, 

tyrosine kinase inhibitors, IL-2, amiodarone or lithium, underscoring their 

importance in pre-therapy risk assessment.9

Clinical implications of thyrotropin receptor antibodies
TR antibodies (TRAbs) represent a heterogeneous group comprising 

stimulating, blocking and neutral immunoglobulins that interact 

with the TSH receptor (TR). The stimulating subset, known as  

thyroid-stimulating immunoglobulin (TSI), is the hallmark of GD 

and drives hyperthyroidism through TSHR activation.62 In contrast, 

TR-blocking antibodies (TBAbs) inhibit TSHR signalling and are 

occasionally detected in hypothyroidism phases of autoimmune 

thyroiditis.

Although imaging modalities such as thyroid ultrasound and scintigraphy 

aid in evaluating hyperthyroidism, TRAb measurement offers a rapid 

and reliable biochemical method to differentiate GD from other causes, 

including hashitoxicosis, painless thyroiditis, factitious thyrotoxicosis or 

toxic nodular goitre.63

In thyroid-associated ophthalmopathy (Graves’ orbitopathy), TRAb 

titres often parallel the severity and activity of ocular disease and may 

serve as an early predictor of unfavourable outcomes.64,65 High TRAb 

concentrations before radioiodine therapy are associated with an 

increased risk of orbitopathy exacerbation, and this should be considered 

in therapeutic planning.66

In amiodarone-induced thyrotoxicosis (AIT), a positive TRAb result 

supports type 1 AIT (iodine-induced GD) rather than type 2 AIT (destructive 

thyroiditis). Nevertheless, antibody interpretation should always be 

integrated with clinical and imaging findings for diagnostic accuracy.67

Monitoring TRAb titres during antithyroid drug therapy provides 

additional prognostic information. A progressive decline in TRAb 

levels usually indicates remission, while a secondary rise may predict 

relapse of hyperthyroidism. However, serial monitoring is not routinely 

required, as clinical response remains the principal determinant of 

therapy adjustment.12,68

During pregnancy, TRAb (or TSI) testing assumes particular importance. 

Measurement in the first and third trimesters is recommended for 

women with current or past GD to estimate the risk of foetal and neonatal 

thyrotoxicosis. At delivery, assessing TRAb in cord blood helps guide early 

neonatal monitoring and management.69–71

The blocking subtype (TBAb), though less common, can occasionally 

provide diagnostic insight in selected scenarios:

1.	 In patients with HT who remain euthyroid despite minimal 

levothyroxine requirements, TBAbs may explain transient 

hypothyroidism due to receptor blockade.

2.	 In newborns of mothers with HT, TBAb testing aids in distinguishing 

antibody-mediated neonatal hypothyroidism from other causes.

3.	 In patients with HT who exhibit features of thyroid-associated 

orbitopathy, TBAb testing may clarify autoimmune overlap.

4.	 In patients with long-term hypothyroidism who unexpectedly 

transition to hyperthyroidism, changing TRAb dynamics (stimulating 

versus blocking) may underlie the fluctuation.

5.	 In patients experiencing alternating hypo- and hyperthyroid states, 

periodic shifts between TSI and TBAb dominance can explain clinical 

variability.72–74

Overall, TRAb testing remains indispensable for diagnosing and 

characterizing GD and is useful in selected clinical contexts such 

as pregnancy, orbitopathy and drug-induced thyroid dysfunction. 

However, routine or serial measurement outside these indications 

is not warranted, and results should always be interpreted within 

the broader clinical and imaging context to avoid overreliance or 

misinterpretation.

Clinical implications of pendrin antibodies,  
sodium-iodide symporter antibodies, megalin 
antibodies and other thyroid autoantibodies
The clinical application of emerging TAbs, such as PDNAb, NISAb, MegAb 

and TH autoantibodies (THAb) in AITD, remains largely unestablished. At 

present, there is no robust evidence demonstrating that these antibodies 

provide diagnostic, prognostic or therapeutic advantages over the  

well-validated TPOAb, TgAb and TRAb used in HT and GD. Their inclusion 

in clinical workups without clear evidence may risk misinterpretation and 

overextension beyond their research intent.
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Among these lesser studied entities, THAbs directly target circulating 

THs (T3 and T4). THAb formation is hypothesized to result from 

extensive Tg release, which exposes hormonogenic epitopes to 

immune recognition and triggers a humoral response. Four THAb 

subtypes have been identified based on the immunoglobulin class and 

the hormone targeted T4-IgG, T4-immunoglobulin M (IgM), T3-IgG and 

T3-IgM, with T4-IgG and T3-IgG being the most prevalent.75,76

The prevalence of THAb varies significantly across populations. In 

the general population, their occurrence is estimated to be around 

Table 3: Evidence-based use of thyroid autoantibodies in diagnostic and therapeutic pathways6,9,12,13,20,63,67,69,76,81,84,85,89,93,94

Clinical scenario
Recommended 
antibody test(s) How it guides management Reference(s)

Subclinical hypothyroidism  
(TSH 4.5–10 mIU/L)

TPOAb Positive TPOAb suggests higher risk of progression → 
consider earlier treatment

Vanderpump;93 Pearce et al.94

Pregnant woman with TSH >2.5 mIU/L TPOAb Positive TPOAb may justify levothyroxine initiation to 
reduce miscarriage risk

Alexander et al.;13 Dhillon-Smith 
and Coomarasamy9

Postpartum monitoring TPOAb Positive TPOAb indicates risk for postpartum thyroiditis → 
schedule follow-up testing

Glinoer;84 Stagnaro-Green et al.85

Suspected thyrotoxicosis with no 
palpable goitre

TRAb TRAb helps distinguish GD from painless thyroiditis Kahaly et al.63

GD in remission TRAb Persistently high TRAb = high relapse risk → consider 
longer medical therapy

Diana et al.;6 Struja et al.12

Pregnant women with past GD TRAb High maternal TRAb → risk of foetal/neonatal thyrotoxicosis 
→ monitor foetal heart rate/growth

Alexander et al.;13 Mooij et al.69

Type 1 diabetes (euthyroid) TPOAb, TgAb Positive antibodies → periodic thyroid monitoring, early 
detection of AITD

Liu et al.89

Abnormal TFTs with normal clinical 
picture

THAb Consider THAb interference → repeat TFTs using different 
assay method

Benvenga et al.;76 Ghazal et al.81

Thyroid cancer monitoring with Tg-based 
assays    

TgAb Interferes with Tg measurement → use as a surrogate 
marker; avoid false reassurance in Tg-negative, Ab-positive 

cases

Soh and Aw20

Patients on interferon, tyrosine kinase 
inhibitors, amiodarone

TPOAb Baseline positivity predicts thyroid dysfunction → monitor 
TSH and symptoms during treatment

Dhillon-Smith and Coomarasamy;9 
Trohman et al.67

Ab = antibody; AITD = autoimmune thyroid disease; GD = Grave’s disease; TFTs = thyroid function tests; Tg = thyroglobulin; TgAb = thyroglobulin antibody; THAb = 
thyroid hormone antibody; TPOAb = thyroid peroxidase antibody; TRAb = TSH receptor antibody; TSH = thyroid-stimulating hormone.

Figure 1: Pragmatic approach to thyroid autoantibody testing in clinical practice

Tg = thyroglobulin; TgAb = thyroglobulin antibody; TPOAb = thyroid peroxidase antibody; TRAb = thyrotropin receptor antibody; TSI = thyroid-stimulating immunoglobulin.
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1%, whereas in individuals with AITD, prevalence rises markedly, 

ranging from 20% to 23% in HT and up to 46% in GD.77,78 THAbs have 

also been detected in patients with other autoimmune conditions, 

such as Sjögren’s syndrome, rheumatoid arthritis and autoimmune 

polyglandular syndromes. Their presence in these disorders suggests 

potential molecular mimicry or cross-reactivity involving shared 

epitopes, particularly in connective tissues.79,80

THAbs are rarely assessed in routine clinical settings, primarily due 

to their limited diagnostic relevance and their potential to confound 

interpretation of thyroid function tests. These antibodies can interfere 

with peripheral measurements of circulating TH (T3 and T4), leading to 

misleading results such as spurious elevations or reductions in hormone 

levels, which do not reflect true thyroid status.81

Another antibody identified in patients with AITD targets a second, 

non-Tg colloidal antigen within the thyroid follicle. However, its 

functional significance, prevalence and clinical implications remain 

poorly understood, and further research is needed to elucidate its 

role in thyroid autoimmunity.82,83 In summary, while these antibodies 

expand the immunological understanding of thyroid autoimmunity, 

their current role is confined to experimental research. Until 

standardized assays and prospective validation studies demonstrate 

reproducible clinical benefit, their use should not be incorporated into 

diagnostic or therapeutic algorithms, to avoid misinterpretation as 

clinically validated tools.

Thyroid autoantibodies in special populations
Pregnancy and postpartum
Pregnancy represents a unique immunological state that can unmask 

or modulate AITD. TPOAbs are the most clinically significant in this 

context and are found in up to 15% of pregnant women.82 Their 

presence is associated with an increased risk of miscarriage, preterm 

delivery, postpartum thyroiditis and future hypothyroidism.83 Routine 

screening for TPOAbs during the first trimester is advised in women 

with thyroid dysfunction, infertility or a personal/family history of 

autoimmunity.13 In our view, serial TSH monitoring is recommended 

throughout pregnancy and the postpartum period in women who are  

TPOAb-positive, given the increased risk of thyroid failure during 

gestational and postpartum immune shifts.

TRAb testing is particularly critical in women with a history of GD, 

regardless of current thyroid status, to assess the risk of foetal or 

neonatal thyrotoxicosis. High TRAb levels in the second half of pregnancy 

necessitate close foetal monitoring.84

Paediatrics
In children and adolescents, autoimmune thyroiditis, predominantly 

HT, is the most frequent cause of acquired hypothyroidism. Detection 

of TPOAb and/or TgAb supports diagnosis in children presenting with 

goitre, growth retardation or pubertal delay.85 While many children may 

remain euthyroid initially, antibody positivity predicts progression to 

hypothyroidism, often warranting annual or biannual thyroid function 

screening.86 The condition may also present in the context of other 

autoimmune diseases (e.g. T1D, coeliac disease), where routine thyroid 

antibody screening is advocated as part of comprehensive care.87

Type 1 diabetes and other autoimmune disorders
AITD frequently coexists with other autoimmune conditions, forming 

autoimmune polyglandular syndromes.52 Among individuals with T1D, 

up to 30% may have positive TPOAb, with a significant proportion 

developing thyroid dysfunction over time.88 Recent evidence from 

The Environmental Determinants of Diabetes in the Young (TEDDY; 

Consortium for Identification of Environmental Triggers of Type 1 

Diabetes; ​ClinicalTrials.​gov identifier: NCT00279318) study further 

reinforces this connection, showing that thyroid autoimmunity can 

appear early in children genetically at risk for T1D, often preceding or 

co-developing with islet autoimmunity.89–91

Guidelines recommend annual screening for TSH and TPOAb in all 

individuals with T1D, even if asymptomatic.92 Similarly, patients with 

autoimmune Addison’s disease, pernicious anaemia or vitiligo should 

undergo periodic thyroid antibody screening to facilitate early detection 

and management.87 Key clinical scenarios where TAb testing informs 

diagnosis, risk stratification and treatment decisions are shown in 

Table 3.6,9,12,13,20,63,67,69,76,81,84,85,89,93,94

A summarized algorithm for the pragmatic use of TAb testing in common 

clinical contexts is presented in Figure 1. It provides a step-wise approach 

linking the clinical scenario to the most appropriate antibody assay.

Conclusion
TAbs, especially TPOAb, TgAb and TRAb, play a pivotal role in the 

diagnosis, prognosis and management of AITD. Their utility extends 

beyond thyroid-specific conditions, offering insights into reproductive 

health, drug-induced thyroid dysfunction and autoimmune overlap 

syndromes. While newer antibodies, such as anti-NIS, anti-pendrin and 

anti-megalin, highlight the expanding landscape of thyroid autoimmunity, 

their clinical relevance remains limited. Optimal use of antibody testing 

requires a context-specific approach, particularly in special populations, 

such as pregnant women, children and those with coexisting autoimmune 

diseases. Integrating immunological understanding with clinical 

judgement enhances diagnostic accuracy and supports personalized 

care in endocrine practice. q

	1.	 Surana V, Aggarwal S, Khandelwal D, et al. A 2016 clinical 
practice pattern in the management of primary hypothyroidism 
among doctors from different clinical specialties in New Delhi. 
Indian J Endocrinol Metab. 2017;21:165–77. DOI: 10.4103/2230-
8210.196012.

	2.	 Dutta D, Garg A, Khandelwal D, et al. Thyroid symptomatology 
across the spectrum of hypothyroidism and impact of 
levothyroxine supplementation in patients with severe primary 
hypothyroidism. Indian J Endocrinol Metab. 2019;23:373–8. DOI: 
10.4103/ijem.IJEM_78_19.

	3.	 Parveen N, Chittawar S, Khandelwal D. Gut-thyroid axis and 
emerging role of probiotics in thyroid disorders. Thyroid Res 
Pract. 2025;21:4–12. DOI: 10.4103/trp.trp_12_24.

	4.	 Rapoport B, McLachlan SM. Thyroid autoimmunity. J Clin Invest. 
2001;108:1253–9. DOI: 10.1172/JCI14321.

	5.	 McLeod DSA, Cooper DS. The incidence and prevalence 
of thyroid autoimmunity. Endocrine. 2012;42:252–65. DOI: 
10.1007/s12020-012-9703-2.

	6.	 Diana T, Wüster C, Kanitz M, Kahaly GJ. Highly variable sensitivity 
of five binding and two bio-assays for TSH-receptor antibodies. 
J Endocrinol Invest. 2016;39:1159–65. DOI: 10.1007/s40618-016-
0478-9.

	7.	 Kahaly GJ, Diana T, Olivo PD. TSH receptor antibodies: Relevance 
& utility. Endocr Pract. 2020;26:97–106. DOI: 10.4158/EP-2019-
0363.

	8.	 Caturegli P, De Remigis A, Rose NR. Hashimoto thyroiditis: 
Clinical and diagnostic criteria. Autoimmun Rev. 2014;13:391–7. 
DOI: 10.1016/j.autrev.2014.01.007.

	9.	 Dhillon-Smith RK, Coomarasamy A. TPO antibody positivity 
and adverse pregnancy outcomes. Best Pract Res Clin 
Endocrinol Metab. 2020;34:101433. DOI: 10.1016/j.
beem.2020.101433.

	10.	 Brix TH, Hegedüs L, Weetman AP, Kemp HE. Pendrin and NIS 
antibodies are absent in healthy individuals and are rare in 
autoimmune thyroid disease: Evidence from a Danish twin 
study. Clin Endocrinol (Oxf). 2014;81:440–4. DOI: 10.1111/
cen.12434.

	11.	 Eleftheriadou AM, Mehl S, Renko K, et al. Re-visiting 
autoimmunity to sodium-iodide symporter and pendrin in 
thyroid disease. Eur J Endocrinol. 2020;183:571–80. DOI: 
10.1530/EJE-20-0566.

	12.	 Struja T, Fehlberg H, Kutz A, et al. Can we predict relapse in 
Graves’ disease? Results from a systematic review and meta-
analysis. Eur J Endocrinol. 2017;176:87–97. DOI: 10.1530/EJE-16-
0725.

	13.	 Alexander EK, Pearce EN, Brent GA, et al. 2017 guidelines 
of the American Thyroid Association for the diagnosis and 
management of thyroid disease during pregnancy and 



44�

Review Thyroid Disorders

touchREVIEWS in Endocrinology

the postpartum. Thyroid. 2017;27:315–89. DOI: 10.1089/
thy.2016.0457.

	14.	 McLachlan SM, Rapoport B. Thyroid autoantibodies display both 
“original antigenic sin” and epitope spreading. Front Immunol. 
2017;8:1845. DOI: 10.3389/fimmu.2017.01845.

	15.	 Baker S, Miguel RN, Thomas D, et al. Cryo-electron microscopy 
structures of human thyroid peroxidase (TPO) in complex 
with TPO antibodies. J Mol Endocrinol. 2023;70:e220149. DOI: 
10.1530/JME-22-0149.

	16.	 Espenbetova M, Kuzmina N, Zubkov A, et al. Epitopes specificity 
of antibodies to thyroid peroxidase in patients with Graves’ 
disease, Hashimoto’s thyroiditis and overlap-syndrome. 
J Clin Transl Endocrinol. 2022;27:100293. DOI: 10.1016/j.
jcte.2022.100293.

	17.	 Tian X, Li N, Su R, et al. Selenium supplementation may 
decrease thyroid peroxidase antibody titer via reducing 
oxidative stress in euthyroid patients with autoimmune 
thyroiditis. Int J Endocrinol. 2020;2020:9210572. DOI: 
10.1155/2020/9210572.

	18.	 Williams DE, Le SN, Hoke DE, et al. Structural studies of 
thyroid peroxidase show the monomer interacting with 
autoantibodies in thyroid autoimmune disease. Endocrinology. 
2020;161:bqaa016. DOI: 10.1210/endocr/bqaa016.

	19.	 Fröhlich E, Wahl R. Thyroid autoimmunity: Role of anti-thyroid 
antibodies in thyroid and extra-thyroidal diseases. Front 
Immunol. 2017;8:521. DOI: 10.3389/fimmu.2017.00521.

	20.	 Soh SB, Aw TC. Laboratory testing in thyroid conditions - pitfalls 
and clinical utility. Ann Lab Med. 2019;39:3–14. DOI: 10.3343/
alm.2019.39.1.3.

	21.	 Doggui R. Immunoanalytical profile of thyroglobulin antibodies. 
Ann Biol Clin (Paris). 2018;76:695–704. DOI: 10.1684/
abc.2018.1383.

	22.	 Dwivedi SN, Kalaria T, Buch H. Thyroid autoantibodies. J Clin 
Pathol. 2023;76:19–28. DOI: 10.1136/jcp-2022-208290.

	23.	 Li Y, Zhao C, Zhao K, et al. Glycosylation of anti-thyroglobulin 
IgG1 and IgG4 subclasses in thyroid diseases. Eur Thyroid J. 
2021;10:114–24. DOI: 10.1159/000507699.

	24.	 McIntosh RS, Weetman AP. Molecular analysis of the antibody 
response to thyroglobulin and thyroid peroxidase. Thyroid. 
1997;7:471–87. DOI: 10.1089/thy.1997.7.471.

	25.	 Khan FA, Al-Jameil N, Khan MF, et al. Thyroid dysfunction: An 
autoimmune aspect. Int J Clin Exp Med. 2015;8:6677–81.

	26.	 Bílek R, Dvořáková M, Grimmichová T, et al. Iodine, thyroglobulin 
and thyroid gland. Physiol Res. 2020;69:S225–36. DOI: 10.33549/
physiolres.934514.

	27.	 Ehlers M, Allelein S, Schott M. TSH-receptor autoantibodies: 
Pathophysiology, assay methods, and clinical applications. 
Minerva Endocrinol. 2018;43:323–32. DOI: 10.23736/S0391-
1977.17.02791-2.

	28.	 Nicolì F, Lanzolla G, Mantuano M, et al. Correlation between 
serum anti-TSH receptor autoantibodies (TRAbs) and the 
clinical feature of Graves’ orbitopathy. J Endocrinol Invest. 
2021;44:581–5. DOI: 10.1007/s40618-020-01353-y.

	29.	 Shrestha A, Adhikari N, Devkota S, et al. Fluctuating 
hyperthyroidism and hypothyroidism in Graves’ disease: The 
swinging between two clinical entities. Cureus. 2022;14:e27715. 
DOI: 10.7759/cureus.27715.

	30.	 Santos TDS, Oliveira JC, Freitas C, Couto de Carvalho A. Thyroid-
stimulatory antibody as a predictive factor for Graves’ disease 
relapse. Cureus. 2022;14:e22190. DOI: 10.7759/cureus.22190.

	31.	 Kotwal A, Stan M. Thyrotropin receptor antibodies-an overview. 
Ophthalmic Plast Reconstr Surg. 2018;34:S20–7. DOI: 10.1097/
IOP.0000000000001052.

	32.	 Arshad I, Zahra T, Vargas-Jerez J. New-onset Graves’ disease 
in the background of Hashimoto’s thyroiditis: Spectrums of 
the same disease with changing autoantibodies. Cureus. 
2022;14:e28296. DOI: 10.7759/cureus.28296.

	33.	 Michalek K, Morshed SA, Latif R, DaviesTF. TSH receptor 
autoantibodies. Autoimmun Rev. 2009;9:113–6. DOI: 10.1016/j.
autrev.2009.03.012.

	34.	 Gupta AK, Kumar S. Utility of antibodies in the diagnoses of 
thyroid diseases: A review article. Cureus. 2022;14:e31233. DOI: 
10.7759/cureus.31233.

	35.	 Autilio C, Morelli R, Locantore P, et al. Stimulating TSH receptor 
autoantibodies immunoassay: Analytical evaluation and 
clinical performance in Graves’ disease. Ann Clin Biochem. 
2018;55:172–7. DOI: 10.1177/0004563217700655.

	36.	 Ajjan RA, Kemp EH, Waterman EA, et al. Detection of binding 
and blocking autoantibodies to the human sodium-iodide 
symporter in patients with autoimmune thyroid disease. 
J Clin Endocrinol Metab. 2000;85:2020–7. DOI: 10.1210/
jcem.85.5.6526.

	37.	 Yoshida A, Taniguchi S, Hisatome I, et al. Pendrin is an iodide-
specific apical porter responsible for iodide efflux from thyroid 
cells. J Clin Endocrinol Metab. 2002;87:3356–61. DOI: 10.1210/
jcem.87.7.8679.

	38.	 Pesce L, Bizhanova A, Caraballo JC, et al. TSH regulates pendrin 
membrane abundance and enhances iodide efflux in thyroid 
cells. Endocrinology. 2012;153:512–21. DOI: 10.1210/en.2011-
1548.

	39.	 Kopp P, Bizhanova A. Clinical and molecular characteristics 
of pendred syndrome. Ann Endocrinol. 2011;72:88–94. DOI: 
10.1016/j.ando.2011.03.010.

	40.	 Kemp EH, Sandhu HK, Watson PF, Weetman AP. Low frequency 
of pendrin autoantibodies detected using a radioligand binding 
assay in patients with autoimmune thyroid disease. J Clin 
Endocrinol Metab. 2013;98:E309–13. DOI: 10.1210/jc.2012-3683.

	41.	 Lisi S, Pinchera A, McCluskey RT, et al. Preferential megalin-
mediated transcytosis of low-hormonogenic thyroglobulin: 

A control mechanism for thyroid hormone release. Proc 
Natl Acad Sci U S A. 2003;100:14858–63. DOI: 10.1073/
pnas.2432267100.

	42.	 Akiyama S, Imai E, Maruyama S. Immunology of membranous 
nephropathy. F1000Res. 2019;8:734. DOI: 10.12688/
f1000research.17589.1.

	43.	 Marinò M, Chiovato L, Friedlander JA, et al. Serum antibodies 
against megalin (GP330) in patients with autoimmune 
thyroiditis. J Clin Endocrinol Metab. 1999;84:2468–74. DOI: 
10.1210/jcem.84.7.5837.

	44.	 Christodoulou M, Moysidou E, Lioulios G, et al. T-follicular 
helper cells and their role in autoimmune diseases. Life (Basel). 
2025;15:666. DOI: 10.3390/life15040666.

	45.	 Glick AB, Wodzinski A, Fu P, et al. Impairment of regulatory 
t-cell function in autoimmune thyroid disease. Thyroid. 
2013;23:871–8. DOI: 10.1089/thy.2012.0514.

	46.	 Yao Z, Guo F, Tan Y, et al. Causal relationship between 
inflammatory cytokines and autoimmune thyroid disease: 
A bidirectional two-sample Mendelian randomization 
analysis. Front Immunol. 2024;15:1334772. DOI: 10.3389/
fimmu.2024.1334772.

	47.	 Lee HJ, Li CW, Hammerstad SS, et al. Immunogenetics of 
autoimmune thyroid diseases: A comprehensive review. J 
Autoimmun. 2015;64:82–90. DOI: 10.1016/j.jaut.2015.07.009.

	48.	 Kalarani IB, Veerabathiran R. Impact of iodine intake on the 
pathogenesis of autoimmune thyroid disease in children and 
adults. Ann Pediatr Endocrinol Metab. 2022;27:256–64. DOI: 
10.6065/apem.2244186.093.

	49.	 Tozzoli R, Barzilai O, Ram M, et al. Infections and autoimmune 
thyroid diseases: Parallel detection of antibodies against 
pathogens with proteomic technology. Autoimmun Rev. 
2008;8:112–5. DOI: 10.1016/j.autrev.2008.07.013.

	50.	 Prummel MF, Strieder T, Wiersinga WM. The environment 
and autoimmune thyroid diseases. Eur J Endocrinol. 
2004;150:605–18. DOI: 10.1530/eje.0.1500605.

	51.	 Brix TH, Kyvik KO, Christensen K, Hegedüs L. Evidence for a 
major role of heredity in Graves’ disease: A population-based 
study of two Danish twin cohorts. J Clin Endocrinol Metab. 
2001;86:930–4. DOI: 10.1210/jcem.86.2.7242.

	52.	 Caturegli P, Kimura H, Rocchi R, Rose NR. Autoimmune thyroid 
diseases. Curr Opin Rheumatol. 2007;19:44–8. DOI: 10.1097/
BOR.0b013e3280113d1a.

	53.	 Anaya JM, Shoenfeld Y, Rojas-Villarraga A, et al. Thyroid disease 
and autoimmune dsease. In: Autoimmunity: From Bench to Bedside. 
Bogotá: El Rosario University Press, 2013.

	54.	 Davies TF, Latif R. Editorial: TSH receptor and autoimmunity. 
Front Endocrinol (Lausanne). 2019;10:19. DOI: 10.3389/
fendo.2019.00019.

	55.	 Diana T, Olivo PD, Kahaly GJ. Thyrotropin receptor blocking 
antibodies. Horm Metab Res. 2018;50:853–62. DOI: 10.1055/a-
0723-9023.

	56.	 Bogusławska J, Godlewska M, Gajda E, Piekiełko-Witkowska 
A. Cellular and molecular basis of thyroid autoimmunity. Eur 
Thyroid J. 2022;11:e210024. DOI: 10.1530/ETJ-21-0024.

	57.	 Vargas-Uricoechea H, Agredo-Delgado V, Vargas-Sierra HD, 
Pinzón-Fernández MV. Prevalence of functional alterations 
and the effects of thyroid autoimmunity on the levels of TSH 
in an urban population of Colombia: A population-based study. 
Endocr Metab Immune Disord Drug Targets. 2023;23:857–66. 
DOI: 10.2174/1871530323666221128114423.

	58.	 Petrovic I, LoPresti J, Fatemi S, et al. Influence of thyroglobulin 
autoantibodies on thyroglobulin levels measured by different 
methodologies: IMA, LC-MS/MS, and RIA. J Clin Endocrinol 
Metab. 2024;109:3254–63. DOI: 10.1210/clinem/dgae286.

	59.	 Czarnocka B. Thyroperoxidase, thyroglobulin, Na+/I- symporter, 
pendrin in thyroid autoimmunity. Front Biosci (Landmark Ed). 
2011;16:783. DOI: 10.2741/3720.

	60.	 Baloch Z, Carayon P, Conte-Devolx B, et al. Laboratory medicine 
practice guidelines. Laboratory support for the diagnosis and 
monitoring of thyroid disease. Thyroid. 2003;13:3–126. DOI: 
10.1089/105072503321086962.

	61.	 Demers LM, Spencer CA. Laboratory medicine practice 
guidelines: Laboratory support for the diagnosis and monitoring 
of thyroid disease. Clin Endocrinol (Oxf). 2003;58:138–40. DOI: 
10.1046/j.1365-2265.2003.01681.x.

	62.	 Lupo MA, Olivo PD, Luffy M, et al. US-based, prospective, 
blinded study of thyrotropin receptor antibody in autoimmune 
thyroid disease. J Clin Endocrinol Metab. 2025;110:e1619–24. 
DOI: 10.1210/clinem/dgae448.

	63.	 Kahaly GJ, Bartalena L, Hegedüs L, et al. 2018 European 
Thyroid Association guideline for the management of 
Graves’ hyperthyroidism. Eur Thyroid J. 2018;7:167–86. DOI: 
10.1159/000490384.

	64.	 Hoang TD, Stocker DJ, Chou EL, Burch HB. 2022 update on 
clinical management of Graves disease and thyroid eye 
disease. Endocrinol Metab Clin North Am. 2022;51:287–304. 
DOI: 10.1016/j.ecl.2021.12.004.

	65.	 Parameswaran R, de Jong MC, Kit JLW, et al. 2021 Asia-Pacific 
Graves’ disease consortium survey of clinical practice 
patterns in the management of Graves’ disease. Endocrine. 
2023;79:135–42. DOI: 10.1007/s12020-022-03193-7.

	66.	 Bartalena L, Tanda ML. Current concepts regarding Graves’ 
orbitopathy. J Intern Med. 2022;292:692–716. DOI: 10.1111/
joim.13524.

	67.	 Trohman RG, Sharma PS, McAninch EA, Bianco AC. Amiodarone 
and thyroid physiology, pathophysiology, diagnosis and 
management. Trends Cardiovasc Med. 2019;29:285–95. DOI: 
10.1016/j.tcm.2018.09.005.

	68.	 Martinez Quintero B, Yazbeck C, Sweeney LB. Thyroiditis: 
Evaluation and treatment. Am Fam Physician. 2021;104:609–17.

	69.	 Mooij CF, Cheetham TD, Verburg FA, et al. 2022 European 
Thyroid Association guideline for the management of pediatric 
Graves’ disease. Eur Thyroid J. 2022;11:e210073. DOI: 10.1530/
ETJ-21-0073.

	70.	 Pyrżak B, Rumińska M, Witkowska-Sędek E, Kucharska A. 
Follow-up of thyroid function in children with neonatal 
hyperthyroidism. Front Endocrinol (Lausanne). 2022;13:877119. 
DOI: 10.3389/fendo.2022.877119.

	71.	 Ashkar C, Sztal-Mazer S, Topliss DJ. How to manage Graves’ 
disease in women of childbearing potential. Clin Endocrinol 
(Oxf). 2023;98:643–8. DOI: 10.1111/cen.14705.

	72.	 Orgiazzi J. Anti-TSH receptor antibodies in clinical practice. 
Endocrinol Metab Clin North Am. 2000;29:339–55. DOI: 10.1016/
s0889-8529(05)70135-3.

	73.	 McLachlan SM, Rapoport B. Thyrotropin-blocking 
autoantibodies and thyroid-stimulating autoantibodies: 
Potential mechanisms involved in the pendulum swinging 
from hypothyroidism to hyperthyroidism or vice versa. Thyroid. 
2013;23:14–24. DOI: 10.1089/thy.2012.0374.

	74.	 Napolitano G, Bucci I, Di Dalmazi G, Giuliani C. Non-conventional 
clinical uses of TSH receptor antibodies: The case of chronic 
autoimmune thyroiditis. Front Endocrinol (Lausanne). 
2021;12:769084. DOI: 10.3389/fendo.2021.769084.

	75.	 Benvenga S, Bartolone L, Squadrito S, Trimarchi F. Thyroid 
hormone autoantibodies elicited by diagnostic fine needle 
biopsy. J Clin Endocrinol Metab. 1997;82:4217–23. DOI: 10.1210/
jcem.82.12.4420.

	76.	 Benvenga S, Burek CL, Talor M, et al. Heterogeneity of the 
thyroglobulin epitopes associated with circulating thyroid 
hormone autoantibodies in Hashimoto’s thyroiditis and 
non-autoimmune thyroid diseases. J Endocrinol Invest. 
2002;25:977–82. DOI: 10.1007/BF03344071.

	77.	 Sakata S, Nakamura S, Miura K. Autoantibodies against thyroid 
hormones or iodothyronine. Implications in diagnosis, thyroid 
function, treatment, and pathogenesis. Ann Intern Med. 
1985;103:579–89. DOI: 10.7326/0003-4819-103-4-579.

	78.	 Ni J, Long Y, Zhang L, et al. High prevalence of thyroid hormone 
autoantibody and low rate of thyroid hormone detection 
interference. J Clin Lab Anal. 2022;36:e24124. DOI: 10.1002/
jcla.24124.

	79.	 Ruggeri RM, Galletti M, Mandolfino MG, et al. Thyroid hormone 
autoantibodies in primary Sjögren syndrome and rheumatoid 
arthritis are more prevalent than in autoimmune thyroid 
disease, becoming progressively more frequent in these 
diseases. J Endocrinol Invest. 2002;25:447–54. DOI: 10.1007/
BF03344036.

	80.	 Vita R, Santaguida MG, Virili C, et al. Serum thyroid hormone 
antibodies are frequent in patients with polyglandular 
autoimmune syndrome type 3, particularly in those who 
require thyroxine treatment. Front Endocrinol (Lausanne). 
2017;8:212. DOI: 10.3389/fendo.2017.00212.

	81.	 Ghazal K, Brabant S, Prie D, Piketty M-L. Hormone immunoassay 
interference: A 2021 update. Ann Lab Med. 2022;42:3–23. DOI: 
10.3343/alm.2022.42.1.3.

	82.	 Doniach D, Roitt IM. Thyroid immunity. In: Gell PGH, Coombs 
RA, Lachmann PJ, (eds). Clinical Aspects of Immunology. Oxford, UK: 
Blackwell Science, 1975;1355.

	83.	 Ochi Y. Possible participation of colloid antigen 2 and 
abhormone (IgG with hormone activity) for the etiology 
of Graves’ disease. Med Hypotheses. 2019;127:23–5. DOI: 
10.1016/j.mehy.2019.03.030.

	84.	 Glinoer D. The regulation of thyroid function in pregnancy: 
Pathways of endocrine adaptation from physiology to 
pathology. Endocr Rev. 1997;18:404–33. DOI: 10.1210/
edrv.18.3.0300.

	85.	 Stagnaro-Green A, Roman SH, Cobin RH, et al. Detection 
of at-risk pregnancy by means of highly sensitive assays 
for thyroid autoantibodies. JAMA. 1990;264:1422–5. DOI: 
10.1001/jama.1990.03450110068029.

	86.	 KurtoğluS, Özdemir A. Fetal neonatal hyperthyroidism: 
Diagnostic and therapeutic approachment. Turk Pediatri Ars. 
2017;52:1–9. DOI: 10.5152/TurkPediatriArs.2017.2513.

	87.	 Radetti G, Gottardi E, Bona G, et al. The natural history of 
euthyroid Hashimoto’s thyroiditis in children. J Pediatr. 
2006;149:827–32. DOI: 10.1016/j.jpeds.2006.08.045.

	88.	 Lee HS, Hwang JS. The natural course of Hashimoto’s 
thyroiditis in children and adolescents. J Pediatr Endocrinol 
Metab. 2014;27:807–12. DOI: 10.1515/jpem-2013-0373.

	89.	 Liu Y, Wang F, Zhang L, et al. Autoimmune polyendocrine 
syndrome type 2 in children: A case report and literature 
review. BMC Pediatr. 2025;25:351. DOI: 10.1186/s12887-025-
05697-3.

	90.	 Piątkowska E, Szalecki M. Autoimmune thyroiditis in children 
and adolescents with type 1 diabetes. Pediatr Endocrinol 
Diabetes Metab. 2011;17:173–7.

	91.	 Jonsdottir B, Clasen JL, Vehik K, et al. Early appearance of 
thyroid autoimmunity in children followed from birth for type 
1 diabetes risk. J Clin Endocrinol Metab. 2025;110:498–510. 
DOI: 10.1210/clinem/dgae478.

	92.	 Jung ES, Han DK, Yang EM, et al. Thyroid autoimmunity 
in children and adolescents with newly diagnosed type 
1 diabetes mellitus. Ann Pediatr Endocrinol Metab. 
2014;19:76–9. DOI: 10.6065/apem.2014.19.2.76.

	93.	 Vanderpump MPJ. The epidemiology of thyroid disease. Br 
Med Bull. 2011;99:39–51. DOI: 10.1093/bmb/ldr030.

	94.	 Pearce SHS, Brabant G, Duntas LH, et al. 2013 ETA guideline: 
Management of subclinical hypothyroidism. Eur Thyroid J. 
2013;2:215–28. DOI: 10.1159/000356507.


	Pragmatic Use of Thyroid Autoantibodies in Clinical Practice: An Update
	﻿Highlights﻿
	Types of thyroid autoantibodies
	Anti-thyroid peroxidase antibody
	Anti-thyroglobulin ﻿antibody﻿
	Thyroid-stimulating hormone receptor antibodies
	Emerging or less common antibodies
	Anti-sodium-iodide symporter antibodies
	Anti-pendrin antibodies
	Anti-megalin antibodies


	Pathophysiological basis of autoantibody production
	Immune mechanisms
	Genetic and environmental triggers
	Role in thyroid tissue damage and dysfunction
	Clinical role of ﻿thyroid autoantibodies﻿ in ﻿autoimmune thyroid disorders﻿
	Clinical implications of ﻿thyroglobulin ﻿﻿antibodies﻿
	Clinical implications of ﻿thyroid peroxidase antibodies﻿
	Clinical implications of thyrotropin receptor antibodies
	Clinical implications of ﻿pendrin antibodies﻿, 
﻿sodium-iodide symporter antibodies﻿, ﻿megalin antibodies﻿ and other ﻿thyroid autoantibodies﻿

	Thyroid autoantibodies in special populations
	Pregnancy and postpartum
	Paediatrics
	Type 1 diabetes and other autoimmune disorders

	Conclusion


