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Abstract: Hashimoto’s thyroiditis (HT) is a common autoimmune disorder characterized by the presence of thyroid-specific
autoantibodies and lymphocytic infiltration within the thyroid gland. Although its etiology is multifactorial and complex—encom-
passing genetic susceptibility, environmental influences, and epigenetic modifications—HT primarily presents as primary hypothyr-
oidism. Conventional management predominantly involves hormone replacement therapy; however, Traditional Chinese Medicine
(TCM) has demonstrated promising efficacy and safety in the treatment of HT. This review critically examines the application of TCM
in HT management, contextualized within contemporary understandings of the disease’s pathophysiology. TCM exerts therapeutic
effects through multiple mechanisms, including immunomodulation, attenuation of oxidative stress, and inhibition of thyroid cell
apoptosis. Clinical studies indicate that TCM interventions, such as herbal formulations and acupuncture, can effectively enhance
thyroid function, decrease autoantibody levels, and improve patients’ quality of life. The integration of TCM with standard Western
medical treatments offers a valuable complementary strategy for HT, addressing both symptomatic relief and underlying immune
dysregulation. Nonetheless, there remains a need for large-scale, multicenter randomized controlled trials to establish standardized
treatment protocols and to confirm the long-term safety and efficacy of TCM approaches. Overall, TCM represents a promising
adjunctive therapeutic option for HT, expanding the range of treatment modalities beyond conventional hormone replacement. Future
investigations should aim to elucidate the molecular mechanisms underlying TCM’s effects and to optimize therapeutic regimens to
maximize clinical benefits.
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Introduction

Hashimoto’s thyroiditis (HT), first described by Haraku Hashimoto in 1912, is characterized by “struma lymphoma-tosa,”
which refers to an enlarged thyroid gland infiltrated by lymphocytes.' The condition exhibits a racial predisposition, with
a higher incidence observed among Caucasians than among African Americans and Asians, while Pacific Islanders are
infrequently affected.” The prevalence of HT tends to increase with advancing age,® particularly among individuals
diagnosed with other autoimmune disorders such as myasthenia gravis,” systemic sclerosis,” and various connective
tissue diseases,® including Sjogren’s syndrome and pernicious anemia.”® The coexistence of multiple autoimmune
diseases may be related to the interaction of multiple factors, including immune dysregulation, genetic susceptibility,
hormonal levels, and environmental influences.” Furthermore, Hashimoto’s thyroiditis can coexist with other autoim-
mune endocrine diseases, thereby constituting autoimmune polyendocrine syndromes (APS). These include type 1 APS
(HT in conjunction with Addison’s disease, hypoparathyroidism, and chronic mucocutaneous candidiasis), type 2 APS
(HT with Addison’s disease and type 1 diabetes), and IPEX syndrome (HT associated with neonatal type 1 diabetes,
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autoimmune enteropathy, and eczema).® '® The diagnosis of HT is primarily clinical, relying on the assessment of clinical
manifestations, presence of serum antibodies against thyroid antigens, and observation of lymphocytic infiltration
through cytological examination. Currently, hormone replacement therapy is the predominant treatment approach for
hypothyroidism. In this context, Traditional Chinese Medicine (TCM) has become a promising complementary and
alternative therapy. TCM provides a holistic framework for HT management, not only aimed at relieving clinical
symptoms, but also committed to regulating immune function and possibly delaying disease progression. More and
more clinical and experimental studies have shown that TCM interventions including TCM compound, acupuncture and
comprehensive therapy may bring benefits in improving thyroid function, reducing autoantibody titers and improving
quality of life. However, the existing body of evidence is substantially constrained by methodological limitations,
including small study scales, predominantly single-center designs, and a lack of standardized protocols. Notably, there
remains a significant scarcity of large-scale, multicenter randomized controlled trials with sufficient statistical power to
definitively confirm the efficacy, safety, and long-term outcomes of such interventions. This narrative review synthesizes
contemporary understanding of the pathophysiology of HT and critically evaluates the scientific evidence supporting
TCM interventions. It aims to provide a balanced perspective on the potential role of TCM within comprehensive HT
management strategies, while highlighting the urgent need for more robust clinical research to translate promise into
practice.

Pathophysiology

Recent investigations into the genetic predisposition to autoimmune thyroid disease have predominantly concentrated on
Graves’, with comparatively less emphasis on HT. However, one study evaluated the extent to which established or
potential polymorphisms linked to HT contribute to this condition. In a relatively small cohort of 142 Polish patients,
only seven polymorphisms were confirmed to be associated with HT, accounting for 5.5% of the overall variability.
Furthermore, no common environmental factors were found to correlate with susceptibility, likely because of the limited
sample size.'" In another study involving 405 patients from Croatia, supplemented by a confirmation cohort of additional
303 patients, three novel variants were identified, representing 4.8% of the genetic variants associated with HT.
Nevertheless, the authors were unable to validate associations previously established by conventional genetic association
studies, which was attributed to constraints in their analytical capacity.'> A recent study identified a novel splice site
variant in the thyroglobulin gene (TG C. 1076-1G > C) that may be implicated in HT. This variant, which is associated
with exon skipping and the production of thyroglobulin (TG), was observed in an affected individual from a family
exhibiting apparent autosomal dominant inheritance of HT as well as in an unaffected child.'® It is well established that
certain polymorphisms in the TG gene are linked to HT and Graves’ disease, albeit at relatively low risk. The precise
mechanism by which this new variant may influence the production of thyroglobulin, potentially leading to thyroid cell
loss, autoimmunity, or an alternative immune response, remains unclear. However, it is important that affected indivi-
duals exhibit autoantibodies against both Tg and TPO. Additionally, another family with autosomal dominant HT has
been documented to present mutations that result in haploinsufficiency of the gene encoding tumor necrosis factor
A-inducible protein 3.'* A20 haploinsufficiency is known to potentially contribute to inflammatory and autoimmune
disorders, likely because of its role in modulating T helper 17 (Th17) cell activity and other immune responses.
Furthermore, a case of HT associated with Behget’s syndrome and vitiligo has recently been reported.'” In a study
involving 298 Jordanian patients with HT, consanguinity was found to correlate with a 3.3-fold increased relative risk of
HT compared to healthy controls.'® This association suggests a heightened expression of autosomal recessive conditions
while not affecting autosomal dominant or X-linked disorders, indicating that further exploration of these cases may yield
valuable insights.

A growing body of literature indicates that various environmental factors significantly affect the susceptibility to HT.
Over the past decade, considerable focus has been directed towards selenium, particularly regarding its potential as
a therapeutic agent, as well as its relationship with intestinal microbiota and medical treatment. Research examining the
correlation between selenium intake and autoimmune thyroiditis markers, as well as the impact of selenium supple-
mentation on these markers, has yielded inconsistent results. Nevertheless, a survey conducted among 881 members of
the Italian Society of Medical Endocrinology revealed that nearly 80% of respondents prescribed selenium for HT in
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patients with euthyroid function, despite approximately half expressing skepticism regarding supporting evidence for its
use.'” Furthermore, approximately two-thirds of the participants endorsed selenium supplementation in cases of sub-
clinical hypothyroidism associated with TPO antibodies, presumably to mitigate disease progression. A meta-analysis
indicated that selenium supplementation led to a reduction in serum TPO antibody levels after 3, 6, and 12 months in HT
patients receiving levothyroxine treatment; however, this effect was only observed at the 3-month mark in untreated HT
patients, with no significant changes at 6 and 12 months.'® The likelihood of a decrease in thyroglobulin antibody levels
remains low, and the overall quality of evidence is deemed insufficient. Furthermore, the ambiguous effects on antibody
levels should not be interpreted as indicative of any tangible clinical benefit, particularly in light of increasing reports of
adverse effects.

Epigenetics

Current research demonstrates that both genetic and environmental influences interact to influence HT'®>? by modulat-
ing epigenetic factors. These epigenetic factors have the potential to regulate gene expression and phenotypic outcomes,
which may contribute to the development of diseases without necessitating alterations in the DNA sequence.”” The
autoimmune manifestation of HT is influenced by the interplay between environmental factors and genetic predisposi-
tions, including specific genes such as human leukocyte antigen (HLA), cytotoxic T lymphocyte-associated protein 4
(CTLA-4), protein tyrosine kinases, and non-receptor type 22 (PTPN22), as well as patterns of X-chromosome
inactivation. This interaction leads to a disruption in the self-tolerance mechanisms that are typically regulated by
T and B lymphocytes.®?*2° Furthermore, various autoantigens, cytokines and their receptors, estrogen receptors, genetic
polymorphisms of adhesion molecules, promoter region of selenoprotein S, and products related to apoptosis have been
associated with thyroid-related autoimmunity.*?” 2’ These genetic vulnerabilities may also be subject to epigenetic
modifications, including methylation, histone alterations, and RNA interference involving ncRNAs.?

The factors related to epigenetics that contribute to the onset of diseases are extensive; however, the most prevalent
include DNA methylation, histone modifications, and RNA interference mediated by non-coding RNAs.** HT is
characterized by the infiltration of lymphocytes into the thyroid gland, which is subsequently followed by the infiltration
of T and B cells. It has been suggested that the presence of autoantibodies and B cell dysfunction constitute the primary
immune responses in autoimmune thyroid disorders. Furthermore, aberrant functioning of T-cell subsets is believed to
significantly disrupt immune homeostasis and initiate autoimmune responses against thyroid tissue.?'*° DNA methyla-
tion plays a crucial role in the silencing of certain genes, whereas histone modifications can promote the activation of
other genes. Nonetheless, the impact of these epigenetic mechanisms may vary and are subject to modulation by
environmental factors.*® Furthermore, non-coding RNAs, such as microRNAs, have also been implicated in the
regulation of gene expression.’'** Research indicates that the observed female predominance in HT may be attributed
to X-chromosome inactivation, which is recognized as a significant epigenetic mechanism involved in silencing
X-chromosome genes.”' This finding implies that gene functionality can be modified through epigenetic processes,
potentially contributing to the development of autoimmune diseases. Consequently, epigenetic factors may play a crucial
role in the etiology of autoimmune disorders along with genetic and environmental factors.’®*'** Furthermore, an
increasing body of evidence suggests that environmental factors can trigger epigenetic changes that may lead to

autoimmune thyroid diseases such as HT, particularly in individuals with a genetic predisposition.**>

(See Figure 1).
Morbidity Mechanism

The association between goiter and atrophic autoimmune thyroiditis has been a subject of considerable debate,
particularly regarding whether goiter merely progresses into atrophic autoimmune thyroiditis or whether they represent
distinct pathological entities. Recently, IgG4-related diseases (IgG4-BD) have emerged as recognized conditions that
affect various tissues and are characterized by the infiltration of IgG4-positive plasma cells, stromal fibrosis, and elevated
serum IgG4 levels. In Japan and the United States, approximately 30% of patients with HT exhibit thyroid-affecting
IgG4-BD, which correlates with early onset hypothyroidism and thyroid atrophy. In contrast, the prevalence of this
association appears to be significantly lower in Europe (approximately 12%.%¢ The reasons for this discrepancy remain
unclear and may be attributed to methodological differences, iodine deficiency in the specific European populations
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Figure | Epigenetic regulation of HT.

studied, or unidentified factors. Nonetheless, these findings support the notion that thyroid atrophy in HT frequently
results from the disease progression.

Regulatory T cells (Tregs) have been firmly established as playing a pivotal role in the prevention of autoimmunity.
Various subsets of Tregs have been identified and can be broadly categorized into native or thymic Tregs (characterized by
the expression of CD4, CD25, and Foxp3). Previous studies have indicated that these cells exhibit HT abnormalities and are
capable of inducing a peripherally differentiated Treg subset in response to specific antigens. In HT, there is an observed
elevation of CD4+ CD69+ Foxp3- Tregs; however, their functional capacity is compromised.®’ Additionally, the quantity and
functionality of Treg type 1 cells, identified as CD4+ CD49+ LAG-3+ IL-10+, are diminished under these conditions.*®
These alterations have been documented through analyses of peripheral blood samples and are similarly observed in Graves’.
The relationship between Tregs and HT appears intricate, particularly when the disease is fully characterized. Cytokines
produced by lymphocyte infiltration are pivotal in the damage to thyroid cells, particularly because of their capacity to induce
thyroid cells to release pro-inflammatory mediators autonomously, thereby exacerbating and sustaining the autoimmune
response.39 Prior research has indicated that, similar to other autoimmune disorders, there is an increase in Th17 cells
secreting the cytokine IL-17 in both the blood and thyroid tissues of patients with HT. However, a recent investigation
identified an additional source of IL-17 within thyroid follicular cells in cases of HT.** While there is currently no evidence to
suggest a direct involvement of IL-17 in the dysfunction of tight junctions, its expression has been associated with the
presence of CD68+ macrophages within follicles. In addition to IL-17, Th17 cells produce IL-22, a cytokine that targets
epithelial cells and is similarly secreted by Th22 cells. Recent studies have reported elevated levels of Th22 cells*! in the
blood and thyroid of HT patients, warranting further exploration of the effects of IL-22 on thyroid cells. IL-21, a pleiotropic
cytokine essential for the development of Th17 cells, has also been found to be increased in the thyroid and blood of
individuals with HT. Furthermore, thyroid lymphocytes in HT patients exhibit higher expression of the IL-21 receptor** than
those with Graves’ disease or healthy controls (see Figure 2).

Symptoms and Diagnosis
Hashimoto’s thyroiditis typically begins in genetically predisposed individuals and is triggered by environmental factors,
leading to the production of thyroid autoantibodies, most commonly thyroid peroxidase antibodies (TPOAb). The
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Figure 2 Pathological mechanism of HT.

progression of the disease generally involves two functional stages. The first is subclinical hypothyroidism, characterized
by elevated levels of thyroid-stimulating hormone (TSH), while free thyroxine (FT4) and free triiodothyronine (FT3)
concentrations remain within the normal reference range.**** The second stage is overt hypothyroidism, marked by
significantly elevated TSH levels accompanied by a decrease in FT4 levels as thyroid destruction worsens.***** The
definition of the TSH reference range must account for factors such as age, sex, and pregnancy status, and there is
currently a lack of globally unified diagnostic cutoff standards.*> The clinical manifestations of overt hypothyroidism
result from thyroid hormone deficiency in various tissues and organs throughout the body, with severity ranging widely
and symptoms being broad and non-specific. These may include fatigue, cold intolerance, weight gain, dry skin,
bradycardia, memory impairment, constipation, and in severe cases, myxedema coma.*®**

The diagnosis of HT relies on a combination of clinical, serological, and imaging evidence. Serological testing:
TPOAD positivity is a key serological marker for diagnosis and is observed in approximately 95% of patients, while
thyroglobulin antibody (TgAb) positivity occurs in about 60-80% of cases.*®>° TPOAbD serves not only as a diagnostic
marker but also as an important risk factor for predicting the progression from subclinical to overt hypothyroidism, and it
is associated with adverse pregnancy outcomes.’™>' Thyroid function assessment: TSH and FT4 levels are measured to
determine functional status (euthyroidism, subclinical hypothyroidism, or overt hypothyroidism). Thyroid ultrasound:
This is particularly valuable for diagnosis, especially in seronegative patients (accounting for approximately 5-10% of
cases). Typical ultrasound features include diffusely reduced and heterogeneous echogenicity of the thyroid parenchyma,
often accompanied by a grid-like hyperechoic pattern and abnormal vascular distribution.**** Clinical evaluation:
A detailed history and physical examination are essential to identify symptoms and signs related to hypothyroidism.
(See Figure 3).

Diagnostic Criteria and Patient Selection for TCM in HT

The identification of patients with HT who may benefit from TCM interventions requires the application of standardized
diagnostic criteria and appropriate clinical staging. Both the Beijing Expert Consensus on the Diagnosis and Treatment of
HT with Integrated Traditional Chinese and Western Medicine (2021, Beijing) and the Guidelines for Diagnosis and
Treatment of HT with Integrated Traditional Chinese and Western Medicine (2025) emphasize that the diagnosis of HT
should rely on a comprehensive assessment that integrates clinical manifestations, serological markers, imaging features,

. . . 2
and, when necessary, pathological examination.’*
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Figure 3 Symptoms and diagnosis of HT.

Clinically, the presentation is typically characterized by a diffuse, firm, and often symmetrical thyroid enlargement
that moves with swallowing. Patients may also experience compressive symptoms like throat discomfort or difficulty
swallowing.>* Early-stage Hashimoto’s thyroiditis is typically asymptomatic or presents with non-specific symptoms. As
the disease progresses, characteristic manifestations of hypothyroidism may emerge, including fatigue, cold intolerance,
bradycardia, myxedema, and neuropsychiatric symptoms. A minority of patients may experience fluctuations in thyroid
function, presenting with transient thyrotoxicosis features such as palpitations, sweating, and weight loss.”” In terms of
laboratory findings, elevated serum levels of thyroid peroxidase antibody (TPOADb) and/or thyroglobulin antibody
(TgAb) are the most distinctive immunological markers of HT, with their titers correlating with the degree of thyroid
lymphocytic infiltration.’®>” Thyroid function can vary from normal to subclinical or overt hypothyroidism, with
occasional fluctuations.’® Imaging-wise, thyroid ultrasonography typically reveals diffuse hypoechogenicity, heteroge-
neous texture, and a coarse reticular pattern, which may be accompanied by nodules requiring careful differentiation.>*-*
For diagnostically ambiguous cases, fine-needle aspiration or histopathological examination can confirm the diagnosis by
revealing features such as lymphocytic and plasma cell infiltration, follicular atrophy, and fibrosis.®'

Based on these diagnostic parameters, we focus on two patient subgroups with clear pathophysiological and clinical
therapeutic relevance. The first subgroup comprises patients who remain symptomatic despite adequate and stable thyroid
hormone replacement therapy, continuing to experience neck discomfort, throat foreign body sensation, fatigue, or
emotional disturbances.®> While modern medicine’s replacement therapy effectively corrects hormone levels, it struggles
to address these persistent immune abnormalities and systemic dysregulation. In contrast, Traditional Chinese Medicine
(TCM), through its multi-target actions and holistic integrative regulation, precisely targets the root causes of these
residual symptoms, offering benefits beyond symptomatic relief. Additionally, patients in the early stages of the disease,
when thyroid function remains preserved, also represent suitable candidates for intervention.®® This phase constitutes
a critical window for intervening in the immune process and slowing disease progression. Conventional Western
medicine often adopts a watchful waiting strategy at this stage, whereas TCM, guided by its preventive concept of
“treating the pre-disease state”, can achieve early immunomodulation such as reducing thyroid autoantibody (TPOADb,
TgAb) titers and improving thyroid ultrasound morphology, thereby delaying or preventing progression to clinical
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hypothyroidism. In summary, both consensus documents and guidelines emphasize that TCM can contribute to reducing
antibody titers, improving thyroid morphology, and alleviating systemic symptoms, thereby providing complementary
benefits to conventional management strategies.

Pathophysiological Mechanisms of TCM in the Treatment of HT

The evidence base for the use of TCM in the management of HT has expanded over the past decade, although much of
the available literature remains constrained by modest sample sizes and variable study design quality. Nevertheless, both
herbal and integrative approaches have been systematically evaluated in clinical trials, with outcomes suggesting
meaningful improvements in thyroid function, autoantibody levels, and quality of life indices. Conventional management
largely focuses on levothyroxine replacement to correct hypothyroidism; however, this approach does not directly
address the underlying autoimmune or inflammatory milieu. In this context, TCM has been proposed as
a complementary option to modulate immunity, temper oxidative damage, and ameliorate symptoms beyond what
hormone replacement alone can achieve.In TCM theory, HT is often conceptualized as arising from imbalances such

ERINT3

as “liver qi stagnation,” “spleen deficiency,” or “phlegm-damp accumulation,” which correspond to systemic dysregula-
tion rather than isolated thyroid dysfunction. On a mechanistic level, recent reviews suggest that many active constituents
in TCM formulations exert antioxidant, anti-inflammatory, or immunoregulatory actions—effects that may intersect with
known HT pathogenic pathways. Huang et al (2024) summarized that components of TCM recipes frequently act via
suppression of pro-inflammatory cytokines and attenuation of oxidative stress (eg via Nrf2/ROS pathways).®* In parallel,
network-medicine frameworks have begun to map herb—target-symptom proximity in human protein interactomes,
offering a systems-level justification for multiherb TCM prescriptions in chronic autoimmune conditions.®®

Emerging evidence suggests that TCM exerts its therapeutic effects in HT through the modulation of multiple
immune and cellular pathways, involving alterations in gene expression, protein synthesis, and intracellular signaling
within thyroid and immune cells.Studies have demonstrated that Th17 and Treg cells collaborate to sustain immune
homeostasis, and alterations in their relative proportions significantly influence the onset and progression of HT. In recent
years, TCM has carried out extensive foundational research on the Th17/Treg axis. Wu Wenping et al®® reported that
treatment with Shenqi Fuzheng Decoction in HT models led to decreased expression of miR-17 and increased expression
of the long non-coding RNA MEGS3, changes that restored the balance between Th17 and Treg cells and reduced

thyroidal immune injury. Similarly, Zhou et al®’

found that Buzhong Yiqi Decoction corrected Th17/Treg imbalance in
HT mice through modulation of the transcription factors Foxp3 and RORyt, thereby protecting thyroid tissue.
Acupuncture interventions in HT rats have likewise been shown to alter Foxp3 and RORyt expression in thyroid cells,
reinforcing Treg differentiation and suppressing Th17-driven inflammation.®® Beyond these examples, additional studies
indicate that TCM formulas may downregulate pro-inflammatory cytokines such as IL-17A and IL-23, while enhancing
anti-inflammatory pathways mediated by TGF-f and IL-10, thereby stabilizing the Treg phenotype and maintaining
immune tolerance.®” Numerous studies have also established a strong correlation between oxidative stress and the
immune dysregulation that underlies HT pathogenesis. Excessive generation of reactive oxygen species (ROS) con-
tributes to follicular cell injury and enhances antigen presentation, fueling autoantibody production. TCM therapies have
demonstrated the capacity to mitigate oxidative damage and reduce thyroid autoantibody levels. Zhang Jie et al’® showed
that administration of Sanjie Xiaoying Granules to HT rats decreased the mRNA and protein expression of NADPH
oxidase subunits p22phox and gp91phox, leading to lower titers of TgAb and TPOAD in both high- and low-dose groups.
Similarly, Zhao et al’' demonstrated that Qijian Xiaozheng Fang increased expression of the antioxidant enzyme GPX4
while reducing levels of lipid peroxidation markers such as LPO and inflammatory mediators such as COX-2. These
effects exceeded those seen in the control group, suggesting that the prescription enhances antioxidant capacity,
attenuates inflammatory cascades, and alleviates symptoms. Recent mechanistic work further indicates that TCM
compounds may activate the Nrf2/ARE signaling pathway, upregulate downstream antioxidant enzymes including
superoxide dismutase and catalase, and thereby strengthen cellular defenses against ROS.”? Collectively, these findings
support the view that TCM formulas exert antioxidant and immunomodulatory effects at the transcriptional and post-
translational level, contributing to reduced antibody production and improved thyroid microenvironment stability.
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Apoptosis of thyroid follicular cells is another well-recognized mechanism underlying tissue destruction in HT, and
TCM has been reported to counteract this process through multiple molecular pathways. Ting et al”® observed that
Buzhong Yiqi Granules inhibited activation of the Akt/mTOR signaling pathway, promoted autophagic body formation,
and decreased apoptosis in thyroid follicular epithelial cells, resulting in partial restoration of thyroid morphology. Liu
Guangxia et al’* demonstrated that astragaloside suppressed activation of the RhoA/ROCK2 pathway, reducing apoptosis
in thyroid tissues of HT rats. Additional reports show that TCM interventions can modulate the intrinsic apoptosis
pathway by downregulating pro-apoptotic proteins such as Bax and caspase-3, while upregulating anti-apoptotic factors
including Bcl-2, thereby protecting follicular cells from programmed death.”> Certain herbal compounds have also been
shown to influence mitochondrial membrane potential and cytochrome c release, further interfering with the execution
phase of apoptosis and preserving thyroid architecture.”® Taken together, these mechanistic insights indicate that TCM
exerts multifaceted effects in HT through modulation of immune balance, reduction of oxidative stress, and inhibition of
apoptotic signaling. By regulating transcription factors such as Foxp3 and ROR#t, altering non-coding RNA expression,
suppressing NADPH oxidase activity, activating the Nrf2 antioxidant pathway, and modulating pro- and anti-apoptotic
proteins, TCM therapies provide a coherent mechanistic rationale for their observed benefits. While these findings
highlight promising molecular targets, further integrative research is required to confirm how these molecular effects
translate into consistent clinical outcomes in human populations.

Herbal Formulations in the Management of HT

Herbal prescriptions constitute one of the most extensively studied components of TCM in the treatment of HT. Based on
the principle of syndrome differentiation, these formulations are designed to address specific diagnostic patterns such as
qi deficiency, yin deficiency, or toxin stagnation, which are regarded within TCM as important contributors to the onset
and progression of HT. In recent years, a growing number of clinical investigations, including randomized controlled
trials (RCTs), have evaluated the therapeutic value of these prescriptions, frequently in combination with standard
Western medical therapies. The results of these studies generally suggest that herbal interventions can provide sympto-
matic relief while also producing measurable biochemical improvements.One representative study was conducted by Liu

Shaowei et al,”’

who evaluated the effects of a modified Buzhong Yiqi Decoction administered together with selenium
supplementation in patients with HT characterized by concurrent qi and yin deficiencies. Forty participants were
randomized to either a control group, which received selenium alone, or an observation group, which received selenium
in combination with the herbal decoction. Patients in the integrative treatment group exhibited significant improvements
in thyroid function parameters, marked reductions in thyroid autoantibody titers, decreases in thyroid volume, and
improved TCM syndrome scores compared with the control group, and importantly, these benefits were achieved without
an increase in adverse reactions. These findings suggest that the integration of herbal decoctions with conventional
therapy may enhance overall clinical efficacy, particularly for patients with specific TCM syndromes.Additional evidence
was provided by Meixin et al,”® who investigated the use of a modified Erxian Decoction in patients with HT complicated
by hypothyroidism. Sixty patients were randomly assigned to receive either standard therapy alone or standard therapy in
combination with the herbal decoction. The integrative group demonstrated significant improvements across a range of
endpoints, including thyroid hormone indices (TSH, FT3, and FT4), autoantibody levels (TPOAb and TGAD), and
immunologic markers, with increased interleukin-10 (IL-10) and decreased interferon-y (IFN-y). In addition to these
biochemical and immunological improvements, patients also reported better symptom control, reflecting the clinical
significance of the intervention. This study underscores the capacity of TCM formulas not only to improve thyroid
function but also to restore immune balance, which is particularly relevant in autoimmune thyroid disorders such as HT.
Further support for the potential benefits of herbal therapies were reported by Chunping et al,”” who assessed the efficacy
of Yiqi Qingjie Decoction in 80 patients with HT characterized by qi deficiency and toxin stagnation. After 12 weeks of
treatment, patients receiving the herbal prescription exhibited significant reductions in thyroid autoantibody titers,
improvements in thyroid function tests, better TCM syndrome scores, and favorable changes in immune cell subsets
when compared with controls treated with selenium preparations. These results emphasize the potential immunomodu-
latory effects of herbal medicine in HT, particularly through the regulation of T lymphocyte subsets, which are central to
autoimmune mechanisms underlying the disease.
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Recent clinical investigations have provided additional evidence supporting the therapeutic potential of various herbal
formulations in HT management. A 2025 meta-analysis by Wang et al examined seven randomized controlled trials
(n=612) evaluating Xiaoyao-San preparations, demonstrating that these formulations, particularly when combined with
levothyroxine, significantly reduced TPOAb (SMD = —0.77, 95% CI [-1.06, —0.47], p < 0.00001) and TgAb levels while
improving TSH normalization (SMD = —0.76, 95% CI [-0.98, —0.54], p < 0.00001) compared to standard therapy
alone.® Similarly, Meng et al®' conducted a double-blind, placebo-controlled trial (n=48) investigating Bupleurum inula
flower soup as an adjunct to levothyroxine therapy, revealing significant reductions in both TPOAD (275.77 + 132.98 vs
441.78 + 195.50, p < 0.01) and TgAb levels, alongside improvements in depression and anxiety scores and enhanced
quality of life measures at 8 and 24-week follow-ups. Furthermore, a systematic review and meta-analysis by Wei et al
evaluated 14 trials (n=1014) examining Ophiocordyceps sinensis preparations, showing substantial decreases in thyroid
autoantibodies (TPOAb: SMD = —-2.04, TgAb: SMD = —2.01, both p < 0.00001) and pro-inflammatory cytokines
including TNF-a, IL-2, and IL-6, while improving FT4 levels in hypothyroid patients.®* The content mentioned above
has been summarized in Table 1.

Currently, most clinical evidence is based on multi-herb compound formulations rather than single compounds or
standardized extracts. This approach to polyherbal therapy embodies the essence of TCM principles such as “treatment
based on syndrome differentiation” and the “sovereign-minister-assistant-courier” (compatibility) strategy, aiming to
achieve multi-target regulation through the synergistic effects of multiple components. However, this also presents
unique challenges for modern pharmacological research: it is difficult to isolate and identify a single, decisive “target
active ingredient”. In a compound formula, various compounds—such as alkaloids, flavonoids, saponins, and polysac-

charides—may collectively act on pathways related to immunity, oxidative stress, and apoptosis. Their overall effect is

Table | Efficacy of TCM Herbal Formulations in Hashimoto’s Thyroiditis

Study Type Sample Size | Intervention Control Main Findings (TCM Group) Level of Evidence/
(TCc™M) Measure Limitations

RCT” 40 Modified Buzhong Selenium Better improvement in thyroid Small sample size,
Yiqi Decoction + Preparation function, antibody titers, thyroid single-center.
Selenium volume, and TCM syndrome
Preparation scores.

RCT7® 60 Modified Erxian Conventional Improvement in TSH, FT3, FT4, Small sample size,
Decoction + Western TPOADb, TGADb; IL-107, IFN-y]. single-center.
Conventional Medicine

Western Medicine

RCT”® 80 Yigi Qingjie Selenium Reduction in antibody titers, Small sample size,
Decoction Preparation improvement in thyroid function, single-center.
favorable changes in T-cell subsets.

Meta-analysis®° 612 (7 RCTs) Xiaoyao Powder- Levothyroxine | Significant reduction in TPOAb and | Moderate evidence
type Formulas (+ Alone TgAb, improved TSH quality, heterogeneity
Levothyroxine) normalization rate. among included
studies.
RCT (Double-blind)®' | 48 Buxu Jutang Placebo + Significant reduction in TPOAb and | Small sample size,
Decoction + Levothyroxine | TgAb, lower depression and anxiety | relatively long follow-
Levothyroxine scores, improved quality of life. up (24 weeks).
Meta-analysis82 1014 (14 trials) | Cordyceps Conventional Significant reduction in TPOAD, High heterogeneity in
Preparation Treatment/ TgAb, TNF-q, IL-2, IL-6, included study
Placebo improvement in FT4. designs.
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far more complex than the simple sum of individual components. Consequently, while we observe downstream biological
effects—such as Th17/Treg balance modulation and downregulation of inflammatory factors—the precise upstream
molecular target map remains incompletely elucidated. Future research needs to employ methodologies such as systems
pharmacology, metabolomics, and network pharmacology to systematically analyze the material basis and integrative
mechanisms of TCM compound formulations from a “drug-target-pathway-disease” network perspective. This will help
address the limitations of the single-active-ingredient research paradigm in this field.

Taken together, these studies suggest that TCM herbal formulas may serve as valuable complementary interventions in
the management of HT, particularly when individualized to specific syndrome patterns and used alongside conventional
medical therapies. Although the findings consistently indicate improvements in thyroid function, reductions in autoantibody
titers, and beneficial effects on immune regulation, it is important to recognize the limitations inherent in these studies,
including the overall quality of evidence remains limited by small sample sizes, methodological heterogeneity, and
predominantly single-center designs conducted in China. Consequently, there remains a pressing need for larger, multi-
center, and longer-term trials to confirm the efficacy of these interventions, establish reproducibility, and evaluate their
safety profiles in greater depth. Nonetheless, the currently available evidence provides a compelling rationale for further
exploration of herbal formulations as an integral component of an integrative treatment strategy for HT.

Acupuncture and Related Modalities in the Management of HT

In addition to herbal prescriptions, acupuncture and related therapeutic modalities have also been explored as potential
strategies for the management of HT and findings from these studies provide insights into both symptomatic relief and
underlying immunological mechanisms, thereby expanding the scope of TCM-based approaches to HT.Ren Haitao et al®?
conducted an RCT to investigate the relationship between HT and localized temperature variations in the thyroid gland,
aiming to elucidate novel mechanistic links relevant to the disease. A total of 68 patients who met strict inclusion criteria
were enrolled and randomized into two groups: one receiving selenium yeast tablets as standard Western medicine
treatment (n=34), and the other receiving a combined regimen of massage and acupuncture (n=34). The investigators
assessed changes in TCM symptom scores, thyroid antibody levels (TPOAb and TGAD), inflammatory markers (IL-6 and
IL-12), and local heat metabolism of both the thyroid gland and related acupuncture points before and after the
intervention. Using Pearson’s linear correlation analysis, the study revealed a significant association between local
thyroid temperature variations and autoantibody production, suggesting a thermodynamic mechanism underlying the
autoimmune process. Furthermore, patients in the combined treatment group showed enhanced local thyroid temperature,
decreased antibody titers, and improved clinical indicators, indicating that acupuncture combined with massage could
serve as an effective therapeutic modality in HT by influencing immune and inflammatory pathways.Further evidence
was provided by Wenli et al,** who performed an RCT to assess the clinical efficacy of the “Yi Qi Zhou Liu”
acupuncture technique in HT patients with liver depression and qi stagnation syndromes. Sixty patients were randomized
by a number table into two groups of equal size, with one group receiving levothyroxine sodium tablets alone for
8 weeks, and the other receiving acupuncture in addition to levothyroxine therapy. Acupuncture was performed at
a combination of general acupoints (Baihui, Neiguan, Hegu, Taichong, Zusanli, Yinlingquan, and Taixi) and local points
(Tiantu, Futu, and Renying), tailored according to individual symptoms. Each treatment session lasted 20 minutes and
was delivered twice weekly for two courses, each of four weeks. After treatment, the acupuncture plus medication group
showed superior improvements compared with medication alone, including reductions in TSH and TgAb levels, relief of
emotional depression and chest distress, and overall better symptom scores. These findings suggest that the Yi Qi Zhou
Liu acupuncture technique can potentiate the effects of levothyroxine in HT patients, especially those with specific TCM
syndrome patterns, by simultaneously addressing emotional, biochemical, and symptomatic dimensions of the disease.
Moreover, Xue et al,* who evaluated the clinical efficacy and safety of acupoint application in HT patients diagnosed
with liver qi stagnation, randomized 150 patients into two groups: an intervention group (n=75, with 11 exclusions and 5
dropouts) receiving acupoint application, and a placebo group (n=75, with 12 exclusions and 3 dropouts) receiving sham
treatment. Both groups were also provided with health education and conventional Western medical management. The
selected acupoints included Shenque, bilateral Yongquan, Xishi, and Ashi points, with Xishi treated once weekly and the
others every other day over four weeks. The outcomes evaluated included serum levels of TgAb, TPOAb, FT3, FT4, and
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Table 2 Efficacy of TCM Non-Pharmacological Therapies in Hashimoto’s Thyroiditis

Application +

Application +

Study Type Sample Size Intervention Control Main Findings (TCM Group) Level of Evidence/
(TCcM) Measure Limitations
RCT® 68 Tuina + Selenious Yeast | Local thyroid temperature correlated | Small sample, single-
Acupuncture Tablets with antibodies; reduction in center, exploratory
antibodies and improvement in mechanism study.
clinical indicators.
RCT® 60 “Yiqi Zhouliu” Levothyroxine Greater reduction in TSH and TgAb; | Small sample, single-
Acupuncture + Alone better improvement in mood and center.
Levothyroxine chest/flank distension symptoms.
RCT® 150 Acupoint Sham Reduction in TgAb and TPOAb; Moderate sample size,

alleviation of goiter; improvement in

presence of dropouts.

Conventional Conventional HADS and SF-36 scores.

Western Western
Medicine Medicine
Meta-analysis®® 1020 (14 RCTs) Acupuncture Levothyroxine Significant reduction in TPOAb and Varied quality among

Alone TgAb; increase in FT3 and FT4; included studies.

decrease in TSH.

RCT¥ 284 Standardized Control not (Primary endpoint: reduction in Large sample, focused

Acupuncture specified antibodies; secondary: ovarian on women of

Protocol (mentioned in function and fertility parameters). reproductive age, long-

the text) term follow-up.

TSH, as well as thyroid morphology (thickness of the left and right lobes and isthmus). In addition, TCM symptom
scores, the Hospital Anxiety and Depression Scale (HADS), and the Short Form 36 Health Survey (SF-36) were used to
measure clinical efficacy and adverse reactions. The intervention group demonstrated significant reductions in autoanti-
body titers, alleviation of goiter severity, improvement in TCM symptom scores, and better psychological outcomes, with
enhanced quality of life compared with the placebo group. Importantly, the therapy was reported to be safe and well
tolerated, further supporting the use of acupoint application as an adjunctive modality in HT.

Recent clinical investigations have also provided systematic evidence on the role of acupuncture and related
modalities in the management of HT. A meta-analysis by Wang et al that included 14 randomized controlled trials
with a total of 1020 patients showed that acupuncture achieved better outcomes than levothyroxine monotherapy. The
results demonstrated significant reductions in thyroid autoantibody levels (TPOAb: MD = —63.18, 95% CI [-91.73,
—34.62]; TgAb: MD = —68.56, 95% CI [-101.55, —35.57]) and improvements in thyroid hormone profiles, with increases
in FT3 (MD = 0.74, 95% CI [0.20, 1.27]) and FT4 (MD = 1.10, 95% CI [0.29, 1.92]), as well as normalization of TSH
concentrations (MD = —2.16, 95% CI [-3.14, —1.19], all p < 0.00001).%° In addition, Li et al conducted a large-scale
randomized controlled trial with 284 women of childbearing age diagnosed with HT. The study applied a standardized
12-week acupuncture protocol at eight main acupoints (RN23, ST9, RN17, RN4, RN6, ST36, SP6, KI6) and evaluated
thyroid autoantibody reduction as the primary endpoint, with secondary outcomes including ovarian function markers
and fertility parameters assessed over a one-year follow-up.®’ In addition, other modalities related to TCM have been
investigated. Obeid et al performed a controlled pilot study on wet cupping therapy and found significant decreases in
anti-TPO and anti-TG antibody titers, reductions in inflammatory markers such as ESR, and lower prolactin and TSH
levels, while T4 concentrations remained unchanged. These findings indicate that wet cupping may influence immuno-
logical pathways distinct from those of acupuncture, suggesting potential complementary effects.®® The content men-
tioned above has been summarized in Table 2.

Taken together, these studies support the potential benefits of acupuncture and related interventions in reducing
thyroid autoantibodies, improving thyroid function, and extending treatment outcomes to include psychological,
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endocrine, and reproductive parameters. At the same time, the predominance of single-center studies from specific
regions emphasizes the need for large, multicenter, and standardized clinical trials to confirm reproducibility and to
provide reliable evidence for clinical guidelines.

Integrated TCM-Based Therapies in the Management of HT

In addition to single herbal prescriptions or acupuncture alone, several studies have explored integrated treatment
strategies that combine herbal medicine, external applications, moxibustion, and acupuncture with conventional
Western therapies for HT. The rationale behind these combined approaches is that they may simultaneously improve
thyroid function, reduce autoimmune activity, and relieve symptoms, while also addressing syndrome patterns described
in TCM.Wang et al®® conducted an RCT to evaluate the clinical efficacy of Xiaoyaosan Jiawei granules combined with
external application of TCM. Sixty-six HT patients were randomized into two groups: the control group (n=33), which
received selenium yeast tablets, and the observation group (n=33), which received oral Xiaoyaosan Jiawei granules in
addition to external TCM application. The study compared thyroid function indicators, antibody levels, and TCM
syndrome scores before and after treatment. Results showed that the combined therapy significantly improved thyroid
hormone levels, lowered thyroid antibody titers, and relieved clinical symptoms. These findings suggest that combining
oral and external TCM treatment with standard therapy may provide more comprehensive benefits than selenium
supplementation alone. This study aimed to evaluate the clinical efficacy®® of Chaifu Xiaoying Fang in conjunction
with moxibustion for the Another RCT investigated Chaifu Xiaoying Fang combined with moxibustion in patients with
hypothyroidism due to HT and accompanied by liver depression and spleen deficiency.”® Eighty-seven patients were
enrolled, with 43 in the control group and 44 in the treatment group. In the control group, 41 patients completed
levothyroxine treatment, while in the treatment group, 41 patients (after three exclusions) received levothyroxine plus
Chaifu Xiaoying Fang and moxibustion. After 12 weeks, the treatment group demonstrated significant improvements,
including reduced thyroid gland size on ultrasound, lower levels of TPOAb and TGAb, and improved clinical symptoms.
Blood tests also showed decreased IL-17 and IL-23 levels and increased levels of Resolvin E1 (RVEL), suggesting that
this combined therapy may improve thyroid function and reduce autoimmune inflammation.Further support for integrated
therapy was provided by Huang et al,”! who evaluated Xiaochaihu Decoction and Danggui Shaoyao Powder combined
with acupuncture. Eighty patients with HT were randomized into a control group (n=40) receiving levothyroxine alone
and a treatment group (n=40) receiving levothyroxine together with the two decoctions and acupuncture. The outcomes
measured included TCM syndrome scores, thyroid function markers (FT3, FT4, TSH, TPOAb, TGADb), peripheral blood
T cell subsets, and thyroid volume. Compared with the control group, the treatment group showed significant improve-
ments in thyroid hormone levels, reductions in autoantibody titers, and favorable changes in T cell subsets. Clinically,
patients also reported relief of symptoms, reflecting benefits for both thyroid and immune function (Figure 4).

»
: - L R R R T Ry
| ——
Regulating Th17/Treg Delay cell apoptc_>sis through
TCM treatment cell balance Akt/mTOR signaling
Shenqi Fuzheng Tang, l T : Regulating immune response

Buzhong Yiqi Tang and improving

pathophysiological processes

Affects the expression of p22phox and
gp91phox genes, reduces oxidative stress

Figure 4 The mechanism of action of traditional Chinese medicine in the treatment of Hashimoto’s thyroiditis.
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Table 3 Efficacy of Integrated TCM Therapies in Hashimoto’s Thyroiditis

Study Type Sample | Intervention (TCM) Control Main Findings (TCM Group) Level of
Size Measure Evidence/
Limitations
RCT® 66 Modified Xiaoyao Powder Selenious Superior improvement in thyroid hormone | Small
Granules (Oral) + TCM External Yeast Tablets levels, antibody levels, and TCM syndrome | sample,
Application scores. single-center.
RCT?® 87 Chaifu Xiaoying Formula + Levothyroxine | Reduction in thyroid ultrasound volume, Small
Moxibustion + Levothyroxine Alone TPOADb, TGADb, IL-17, IL-23; increase in sample,
RVEI. single-center.
RCT” 80 Xiao Chaihu Decoction + Danggui | Levothyroxine | Improvement in thyroid function and Small
Shaoyao Powder + Acupuncture + | Alone antibody titers; favorable changes in T-cell | sample,
Levothyroxine subsets; symptom relief. single-center.

Moreover, recent systematic evidence has further substantiated the therapeutic potential of integrated TCM

approaches in HT management, with expanding research demonstrating synergistic benefits of multimodal interventions.

Building upon conventional acupuncture and herbal combinations, emerging research has explored specialized moxibus-

tion techniques, with multiple clinical investigations demonstrating that herbal cake-partitioned moxibustion, often

combined with levothyroxine, produces measurable improvements in thyroid autoantibody profiles and clinical symptom

scores in patients with chronic lymphocytic thyroiditis and HT, particularly those classified with spleen-kidney yang

deficiency patterns according to TCM differentiation.”> Additionally, mechanistic studies using experimental autoim-

mune thyroiditis models have elucidated that integrated moxibustion therapies exert their therapeutic effects through

modulation of inflammatory cytokine networks, regulation of microRNA expression profiles involved in immune

responses, and potential influence on thyroid cellular autophagy pathways, providing biological rationale for the clinical

observations.”® The content mentioned above has been summarized in Table 3.

In summary, studies on integrated TCM-based therapies indicate that combining herbal medicine, external applica-

tion, moxibustion, or acupuncture with conventional treatment may enhance therapeutic outcomes in HT. These regimens

appear to improve thyroid function, lower antibody titers, modulate immune responses, and relieve clinical symptoms

more effectively than Western medicine alone. However, the trials conducted so far are limited in scale, often single-

center, and of short duration. Larger multicenter RCTs with longer follow-up are necessary to confirm these findings and

to better define their role in clinical practice. Current evidence nevertheless supports the use of integrated TCM as

a promising complementary approach in the management of HT. (See Figure 5).

Treatment group

/" BuZhong Yi Qi Tang, Er Xian ™,
' Tang, Chai Fu Xiao Ying Fang
> - improve

\‘\\\_ _____/" Clinical TPOAb. TGAb. Thyroid volume
-------- indicators and symptom score

" Western medicine treatment or g
3 traditional treatment methods 2
*<.  (selenium supplements)  _-

Figure 5 The efficacy and clinical research of TCM comprehensive treatment for HT.
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Long-Term Follow-Up and Durability of Effects

HT is a chronic autoimmune condition that requires ongoing monitoring. National integrated-care guidance recommends
regular follow-up every 6—12 months with thyroid function testing, and ultrasound when indicated, as part of long-term
management; these recommendations apply whether patients receive Western therapy alone or integrated TCM—Western
care.>® These documents also emphasize staged management and the need for continued review over time, underscoring
that patients “require long-term follow-up and management”.52 Evidence on the persistence of TCM-associated benefits
remains limited. A recent survey of randomized trials in HT found that long-term outcomes are rarely reported, with “far-
term prognosis” endpoints representing <1% of all outcome frequency, whereas laboratory measures dominate; the
authors call for core outcome sets that include longer follow-up and quality-of-life measures.”® Multiple cited clinical
trials have incorporated patient-reported outcome measures to assess improvements in symptoms and quality of life. For
example, in the trial investigating Buxu Jutang combined with levothyroxine treatment, Meng et al (2022) reported
significant reductions in depression and anxiety scores, measured using validated scales, during follow-up assessments,
alongside improvements in overall quality of life.®' Similarly, studies on acupuncture and acupoint application consis-
tently utilized tools such as the Hospital Anxiety and Depression Scale (HADS) and the 36-Item Short Form Health
Survey (SF-36), confirming significant alleviation of emotional distress, fatigue, and physical discomfort, as well as
enhanced overall health perception.***>*7 Additionally, a Traditional Chinese Medicine syndrome element efficacy scale,
specifically developed for patients with Hashimoto’s thyroiditis who maintain normal thyroid function, provides
a validated and purpose-built tool for quantifying symptom changes across dimensions such as energy, mood, and
local neck discomfort, and has been applied in recent clinical evaluations.®® These data indicate that the clinical benefits
of Traditional Chinese Medicine interventions for HT extend beyond reductions in antibody levels to include meaningful
improvements in patients’ daily functioning and quality of life.

Challenges and Opportunities
Despite encouraging findings, the evidence base for TCM in HT remains constrained by several important limitations.
Many of the available clinical trials are single-center in nature, include relatively small sample sizes, and employ short
follow-up periods, thereby limiting their ability to capture long-term efficacy and safety. Methodological weaknesses,
such as inadequate blinding and heterogeneous control interventions, further restrict the reliability of reported outcomes.
A particularly important issue concerns the impact of TCM on thyroid hormone levels and thyroid autoantibodies,
which represent the primary biomarkers of disease activity. Although several trials and meta-analyses have reported
reductions in TPOAb and TgAb titers and improvements in thyroid function indices, these effects are frequently modest,
inconsistently documented across studies, or not sustained during extended follow-up. Furthermore, inconsistencies in
laboratory thresholds, outcome definitions, and reporting standards complicate cross-trial comparisons and make it
difficult to determine the true clinical significance of the observed changes. Beyond these outcome-related concerns,
the heterogeneity of TCM diagnostic frameworks and the variation in formula composition hinder reproducibility and
standardization. Mechanistic studies have increased in recent years, but most still focus on single herbs or isolated
compounds rather than the integrative prescriptions commonly used in practice, limiting their translational value.
Future advancement in this field depends on multicenter, well-designed randomized controlled trials with adequate
sample sizes, extended follow-up, and uniform assessment of thyroid hormone and antibody outcomes, combined with
standardized TCM syndrome definitions to enhance reproducibility. Parallel mechanistic investigations employing
integrative approaches, supported by omics and systems biology, are also required to delineate underlying pathways
and refine therapeutic strategies, thereby providing a stronger scientific basis for the application of TCM in HT.

Conclusion

HT is a multifactorial autoimmune disorder in which genetic, environmental, and epigenetic factors interact to drive
chronic immune-mediated destruction of the thyroid gland. Conventional management with levothyroxine replacement
corrects hypothyroidism but does not adequately address the underlying autoimmune mechanisms or the persistence of
symptoms in many patients. Evidence from clinical and mechanistic studies indicates that TCM, including herbal
formulations, acupuncture, and integrated approaches, can improve thyroid function, reduce autoantibody titers, and

14 https: Therapeutics and Clinical Risk Management 2026:22



Zhang and Huang

alleviate clinical symptoms by modulating immune balance, reducing oxidative stress, and protecting thyroid follicular
cells from apoptosis. From a clinical perspective, TCM offers a complementary option for patients who remain
symptomatic despite biochemical euthyroidism, particularly when tailored to individual syndrome patterns and combined
with standard therapy. At the same time, challenges remain, including heterogeneity in syndrome differentiation,
variability in herbal formulations, and limited long-term follow-up data. To enhance clinical applicability, future research
should prioritize large, multicenter randomized controlled trials with standardized protocols, longer follow-up periods,
and consistent evaluation of thyroid hormone and antibody outcomes. Parallel mechanistic investigations using omics
and systems biology are also essential to better define the biological pathways affected by TCM interventions and to
establish reproducibility across populations.

In summary, TCM provides a promising adjunctive strategy for the management of Hashimoto’s thyroiditis. Its
integration into routine clinical practice requires standardization of diagnostic criteria, rigorous evaluation of efficacy and
safety, and incorporation of patient-centered outcomes, including quality of life and health economics. Addressing these
areas will facilitate the translation of TCM from complementary use to evidence-based, integrative management of
autoimmune thyroid disease.
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